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Abstract

Acmella oleracea (Akarkara or Tootache plant) (Family: Asteraceae) is a medicinal herbaceous plant that
is widely found in the North East Region (NER) of India. It has essential medicinal properties and
measured as chief ingredient of the Adi tribe’s local cuisine. Gall formation of A. oleracea is an emerging
threat to local medical plant grower. A survey was conducted in East Siang district, Arunachal Pradesh
and 62-76% of disease incidence of A. oleracea gall formation was recorded. In the initial stage, light
green elongated gall formation on stem and floral were observed and later the gall turns brownish and
ruptured the stem thereby break off the food supply to the upper part of the infected plants and killing the
upper portion of the plant. The infection causes severe losses and reduces plant quality. The microscopic
study revealed that the spores are compact spore balls of light to dark brown in colour. With the study of
characteristic symptoms and nature of spores, it was confirm that Akarkara gall formation is a smut
disease caused by Thecaphora sp under the order “Ustilaginales”. With the identification report from
Herbarium code no. 2022-23/PP/HCI0/03, dated 24.01.2023, 1ARI, New Delhi Code No, it was verify
that the causal organism is Thecaphora spilanthes Freire & Vanky causing smut or gall of A. oleracea.
The present finding represents the first report of A. oleracea gall formation or smut caused by
Thecaphora spilanthes Freire & Vanky in India.
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Introduction

Acmella oleracea (Akarkara or Tootache plant) (Family: Asteraceae) is an annual medicinal
herbaceous plant that is widely cultivated for horticultural, medicinal, insecticidal, and
culinary purposes and application for this purpose is still widespread in tropical and
subtropical regions of the world (Sharma et al., 2012; Sabita R et al., 2019) [*2. 19, A oleracea
is also documented from different parts of India such as Chhattisgarh, Jharkhand and South
India (Arif M et al., 2017) 1. The plant grows well in swampy areas, well-drained soil with a
pH of 6.1 to 6.5. It can be simply propagated through stem cutting, seed and micro-
propagation through various explants (Saritha et al., 2002; Haw and Keng, 2003) [*3 I,
However, in North Eastern Region (NER) of India, it is most commonly consumed as local
leafy vegetable in addition to used for medicinal purpose. It has essential medicinal properties
and measured as chief ingredient of the Arunachal Pradesh Adi tribe’s local cuisine. Adi tribe
and other sub-tribes mostly consumed as boiled food item. The leaves and flowers of this plant
are used in the preparation of infusions for the treatment of toothache, dyspepsia, malaria,
mouth and throat infections (Semwale et al., 2021) 4. Locally it is used for treatment of
toothache and gum infections. It has been reported to have various biological activities like
anti-inflammatory,  anti-oxidant, immunemodulatory,  hepatoprotective,  antipyretic,
antidiuretic, anticancer, anti-toothache, etc (Sabita et al., 2019) 1%, These activities are
attributed to numerous bioactive compounds, such as phytosterols, phenolic compounds and
N-alkylamides (Rondanelli et al., 2020) 1. The plant contains an important bioactive
compound ‘Spilanthol’ responsible for its medicinal properties. It has high industrial demand
for its use in pharmaceutical, aesthetic and toothpaste industry. The flower head extract of A.
oleracea found to be effective against the polyphagous, serious agriculture pest, Spodoptera
litura (Sabitha and Murty, 2009) [*4. It has also antifungal activities against the different
fungal pathogens such as Aspergillus niger, Aspergillus parasiticus, Fusarium oxysporum, and
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Fusarium moniliformi (Sabitha and Murty., 2006) 1?1, Despite
of its rich source of therapeutic constituents, anti-bacterial and
fungicidal properties, and this plant has been faced with biotic
stress with characteristic symptom of gall formation on entire
aerial parts of the plant in East Siang District, Arunachal
Pradesh, India.

Material Methods

A survey was conducted during 2021-2022 in three blocks of
East Siang District, Arunachal Pradesh viz., Mebo (latitude of
28°9'55.4364" N and longitude of 95°25'22.0296"E),
Pasighat (latitude of 28°04°12.00” N and longitude of
95°19°48.00” E) and Ruksin (latitude of 27°50°42.5328” N
and longitude of 95°14°50.4420”E). The field survey was
carried out to identify the newly emerged gall formation
disease by studying their characteristic symptoms and to
detect the incidence of A. oleracea gall formation on different
plant parts. The data were collected on total number of
infected plants, total number of plant examined; number and
size of gall formation on different parts of the plant. The
infected plant samples were collected and brought to the
laboratory for further examination. The disease incidence was
recorded by using following formula given by Singh and
Dube (1978) 1261,

Total number of infected plant
Disease incidence (%) =
Total number of plant examined

x 100

For the further species confirmation and identification the
infected plant samples were sent to Herbarium Cryptogamae
Indiae Orientalis (HCIO), Indian Agricultural Research
Institute (IARI), New Delhi.

Plate 1: (a) Infected plant by Thecaphora spilanthes (b) Close up
view of gall formation in the stem (c) Spores seen under 10X
magnification (d) Clusters of spores under 40X magnification

Result and Discussion

In the field it was observed that the infected plants show
deformations of elongated irregular galls in the stems and
leave veins. Younger galls were light green in colour,
protruding with a smooth surface. At the later stage, the gall
turns brownish and ruptured the stem thereby break off the
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food supply to the upper part of the infected plants and killing
the upper portion of the plant. At the first observation, the
symptoms shown by the infection had similarities with those
of nematode infection. Coutinho et.al., (2006) 2 reported that
the gall formation due to Thecaphora spilanthes are
resemblance to those diseased symptoms shown by certain
fungal and bacterial pathogen due to hyperplasia and
hypertrophy of the cells of the host. Kruse et.al (2018) [ state
that the genus Thecaphora produce sori in different parts of
plants (flowers, fruits, seeds, stems, leaves or roots) often in
galls or pustules. Inside these galls, the spore balls of
yellowish-brown to reddish-brown are produced in large
numbers. The maximum disease incidence of A. oleracea gall
formation was recorded in Pasighat with 76% followed by
Mebo (68%) and Ruksin (62%) respectively. Isolation was
done in potato dextrose agar (PDA) media however; it was
unsuccessful (Freire, 1986; Vanky, 1987; Vanky, 1996) [> 2.
171, The study of microscopic morphological under 10x and
40x revealed that the spores are compact and composed of 2
to 8 tightly bound spore balls of light to dark brown in colour
measuring 30-48 x 28-40 pum. These spores having
multicellular cells are firmly united, giving rise to the“spore
balls” (Plate 1. ¢ & d). Spores are polyhedral, hemispherical
or broadly wedge-shaped. Similarly, Coutinho et.al., (2006)
state that Thecaphora spilanthes produced sub-globose spore
balls, ovoid or ellipsoid with 30-48 x 28-40 um, yellowish
brown composed of 1-2 to 15 tightly bound spore balls. The
genus Thecaphora have been documented 63 species (Vanky
2012) 1, infecting 16 different eudicot families (Vanky and
Lutz 2007, Roets et al. 2008, Vanky et al. 2008, VVanky 2012)
(19, 8 18 211 \ith the study of characteristic symptoms and
nature of spores, it was confirm that A. oleracea gall
formation is a smut disease caused by Thecaphora sp under
the order “Ustilaginales”. After consulting the relevant
literatures and with the identification report from Herbarium
code no. 2022-23/PP/HCIO/03, dated 24.01.2023, IARI, New
Delhi Code No, it was verify that the causal organism is
Thecaphora spilanthes Freire & Vanky causing smut or gall
of A. oleracea. The present finding represents the first report
of A. oleracea gall formation or smut caused by Thecaphora
spilanthes Freire & Vanky in India.
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Fig 1: Disease incidence (%) of A. oleracea gall formation or smut
caused by Thecaphora spilanthes
Acknowledgement
The authors are grateful to the Scientists of IARI, New Delhi
namely Dr. Deeba Kamil and Dr. Sushil for the identification
of the disease organism.

~ g~


https://www.thepharmajournal.com/

The Pharma Innovation Journal

Conflict of Interest
The Authors do not have any conflict of interests.

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

Arif M, Julal D, Joshi A. A review on pharmacognostic
and phytochemical study of a plant Spilanthes acmella
Murr. The Pharma Innovation Journal. 2017;6(5):172-
177.

Coutinho LN, Aparecido CC, Figueiredo MB. Galls and
deformation on jambu (Spilanthes oleraceae) caused by
Tecaphora  spilanthes (Ustilaginales). Summa
Phytopathologica. 2006;32:283-285.

Duran R. The species of Tecaphora on Compositae in
North America. Canadian Journal of Botany. Ontario.
1982;60:1512-1522.

Fossari F, Vecchio V, Braschi V, Riva A, Allegrini P,
Petrangolini G, et al. Acmella oleracea for pain 1982)
The species of Tecaphora on Compositae in North
America. Canadian Journal of Botany. 2020;60:1512-
1522.

Freire FCO. Jambu charcoal (Spilanthes oleraceae L.) a
new disease for the Brazilian Amazon region.
Phytopathology Brasileira. 1986;11:543-555.

Haw AB, Keng CL. Micropropagation of Spilanthes
acmella L. a bio-insecticide plant, through proliferation
of multiple shoots. J Appl Hort. 2003;5:65-68.

Kruse J, Kummer V, Shivas RG, Thines M. The first

smut fungus, Thecaphora anthemidis sp. nov.
(Glomosporiaceae), described from Anthemis
(Asteraceae). Myokeys. 2018;41:39-50.

Roets F, Dreyer LL, Wingfield MJ, Begerow D.

Thecaphora capensis sp. nov: An unsual new anther smut
on Oxalis in south Africa. Persoonia. 2008;21:147-152.
Rondanelli M, Fossari F, Vecchio V, Braschi V, Riva A,
Allegrini P, et al. Acmella oleracea for pain management.
Fitoterapia. 2020;140:104419

Sabitha RA, Hajera S, Sulakshana G, Shravya PE, Keerti
M. Spilanthes acmella- an important medicinal plant.
International Journal of Minor Fruits, Medicinal and
Aromatic Plants. 2019;5(2):15-26.

Sabitha RA, Murty USN. Antifeedant activity of
Spilanthes acmella flower head extract against
Spodoptera litura (Fabricus). J Ent Res. 2009;33(1):55-
57.

Sabitha RA, Murty USN. Antifungal potential of flower
head extract of Spilanthes acmella. Afr J Biomed Res.
2006;9:67-69.

Saritha KV, Prakash E, Ramamurthy N, Naidu CV.
Micropropagation of Spilanthes acmella Murr. Biol
Plant. 2002;45:581-584.

Semwal DK, Kumar A, Chauhan A, Semwal RB,
Semwal R, Joshi SK. Ethnomedicinal knowledge on the
precise use of herbal medicine - An interview-based
study on traditional healers from Jaunsar Bawar region of
Uttarakhand. Ethnobot. Res. Appl. 2021;21:32.

Sharma A, Kumar V, Singh B. Insecticidal toxicity of
spilnthol from Spilanthes acmella Murr. against Plutella
xylostella. American journal of Plant Sciences.
2012;3:1568-1572.

Singh RA, Dube KS. Assessment of loss in seven rice
cultivars due to false smut. Indian Phytopathology.
1978;31:186-188.

Vanky K. Taxonomical studies on Ustilaginales XIV.

~ g~

18.

19.

20.

21.

https://www.thepharmajournal.com

Mycotaxon. 1996;59:89-113.

Vanky K, Lutz M, Bauer R. About the genus Thecaphora
(Glomosporiaceae) and its new synonyms. Mycological
Progress. 2008;7:31-39.

Vanky K, Lutz M. Revision of some Thecaphora species
(Ustilaginomycotina) on Caryophyllaceae. Mycological
Research. 2007;111:1207-1219.

Véanky K. Illustrated genera of smut fungi. New York:
Fischer. 1987. p. 159;

Vanky K. Smut fungi of the world. APS Press, St Paul.
Minnesota. 2012. p. 1458.


https://www.thepharmajournal.com/

