See discussions, stats, and author profiles for this publication at: https://www.researchgate.net/publication/262575454

New report of Lasiodiplodia theobromae causing Jatropha decline in Eastern
Plateau and Hill region of India
Article in Archives of Phytopathology and Plant Protection · July 2014
DOI: 10.1080/03235408.2013.840100

CITATIONS

READS

0

146

4 authors:
Ritesh Kumar
15 PUBLICATIONS 71 CITATIONS

Anjali Kumari
Ambedkar University Delhi
18 PUBLICATIONS 43 CITATIONS

SEE PROFILE
SEE PROFILE

Animesh Sinha

Sudarshan Maurya

Ministry of Environment & Forests (MoEF)

Indian Council of Agricultural Research

13 PUBLICATIONS 29 CITATIONS

72 PUBLICATIONS 628 CITATIONS

SEE PROFILE

Some of the authors of this publication are also working on these related projects:

History View project

Farmer FIRST project View project

All content following this page was uploaded by Ritesh Kumar on 02 April 2019.

The user has requested enhancement of the downloaded file.

SEE PROFILE

This article was downloaded by: [ICAR Research Complex for Eastern Region ]
On: 02 July 2014, At: 22:03
Publisher: Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered
office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Archives Of Phytopathology And Plant
Protection
Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/gapp20

New report of Lasiodiplodia
theobromae causing Jatropha decline
in Eastern Plateau and Hill region of
India
a

a

b

Ritesh Kumar , Anjali Kumari , Animesh Sinha & Sudarshan
Maurya

a

a

ICAR-Research Complex for Eastern Region, Research Centre,
Ranchi, India
b

Institute of Forest Productivity (ICFRE), Ranchi, India
Published online: 19 Sep 2013.

To cite this article: Ritesh Kumar, Anjali Kumari, Animesh Sinha & Sudarshan Maurya (2014)
New report of Lasiodiplodia theobromae causing Jatropha decline in Eastern Plateau and Hill
region of India, Archives Of Phytopathology And Plant Protection, 47:11, 1286-1290, DOI:
10.1080/03235408.2013.840100
To link to this article: http://dx.doi.org/10.1080/03235408.2013.840100

PLEASE SCROLL DOWN FOR ARTICLE
Taylor & Francis makes every effort to ensure the accuracy of all the information (the
“Content”) contained in the publications on our platform. However, Taylor & Francis,
our agents, and our licensors make no representations or warranties whatsoever as to
the accuracy, completeness, or suitability for any purpose of the Content. Any opinions
and views expressed in this publication are the opinions and views of the authors,
and are not the views of or endorsed by Taylor & Francis. The accuracy of the Content
should not be relied upon and should be independently verified with primary sources
of information. Taylor and Francis shall not be liable for any losses, actions, claims,
proceedings, demands, costs, expenses, damages, and other liabilities whatsoever or
howsoever caused arising directly or indirectly in connection with, in relation to or arising
out of the use of the Content.
This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,
systematic supply, or distribution in any form to anyone is expressly forbidden. Terms &

Downloaded by [ICAR Research Complex for Eastern Region ] at 22:03 02 July 2014

Conditions of access and use can be found at http://www.tandfonline.com/page/termsand-conditions

Archives of Phytopathology and Plant Protection, 2014
Vol. 47, No. 11, 1286–1290, http://dx.doi.org/10.1080/03235408.2013.840100

New report of Lasiodiplodia theobromae causing Jatropha decline in
Eastern Plateau and Hill region of India

Downloaded by [ICAR Research Complex for Eastern Region ] at 22:03 02 July 2014

Ritesh Kumara, Anjali Kumaria, Animesh Sinhab and Sudarshan Mauryaa*
a
ICAR-Research Complex for Eastern Region, Research Centre, Ranchi, India; bInstitute of Forest
Productivity (ICFRE), Ranchi, India

(Received 16 August 2013; accepted 19 August 2013)
Lasiodiplodia theobromae (Pat.) Griffon & Maubl. causing Jatropha (Jatropha curcas
L.) decline was reported for the ﬁrst time from Eastern Plateau and Hill region of
India. The symptoms of the disease initially observed are yellowing, drooping and
shedding of leaves and later as necrotic lesions on stem. Vascular discolouration was
also observed when the infected portion of stem was split open. The disease-causing
pathogen was isolated and identiﬁed on the basis of its colony morphology, conidial
and pycnidial characteristics.
Keywords: Lasiodiplodia theobromae; Jatropha decline; Eastern Plateau & Hill
region of India

Physic nut (Jatropha curcas L.) is a non-edible oil plantation crop predominately cultivated worldwide for the production of biodiesel. The plant is a native of the American
tropics, most likely Mexico and Central America. It is a bushy, small tree species of
ﬂowering plant in the genus Jatropha belonging to family Euphorbiaceae. In India, it is
widely transplanted in thousands of hectare in a pastureland and uncultivated land or in
roadside or rail trackside throughout the county. There is a growing interest in J. curcas
as a biodiesel to help assuage the fuel/energy crisis and generate income in rural areas
of developing countries. It is now becoming a poster child among some proponents of
renewable energy and appropriate technology, especially as an oil-bearing, “drought
resistant”, non-grazing tree for marginal lands for small farmers and said now as
“miracle tree” with a lifespan of more than 50 years. Several reports indicated that the
Jatropha plants were highly resistant to pests and diseases (Chitra & Dhyani 2006).
However, Lasiodiplodia theobromae (Pat.) Griffon & Maubl. (syn = Botryodiplodia
theobromae), the anamorph of Botryosphaeria rhodina Berk. & Curt. Arx., is a well
known plant pathogen which had a very wide host range and can infect more than 500
cultivated and non-cultivated plants (Narasimhudu & Reddy 1992; Urbez-Torres et al.
2008; Pereira et al. 2009; Celiker & Michailides 2012; Sulaiman et al. 2012).
In Eastern Plateau & Hill Region of India (Figure 1), severe Jatropha decline has been
observed (in the month of March–April 2013, mean weather data-TMin: 18.18 °C, TMax:
34.08 °C, RH: 75.11 and rainfall: 3.25 mm) in the village of Nagri (lattitude-23°21.388ʹ N,
longitude-85°14.661ʹ, elevation-685 msl, annual rainfall-1200 mm and soil type is red
lateritic with moram and gravels) which was transplanted in 2010 by the Institute of Forest
Productivity, Ranchi, Jharkhand, India.
*Corresponding author. Email: drsudarshanm@gmail.com
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Figure 1.
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Map of Eastern Plateau and Hill region of India (Generated using ArcGIS Soft.).

The ﬁrst symptoms were observed on leaves; initially leaves become yellowing,
drooping and shedding of leaves. Later, disease symptoms spread on the stem and roots.
The infected stem showed necrotic lesions on branches as scars which become brownish
and sunken. When infected stem split open, discolouration of vascular bundle/tissue
below the lesion was observed. Infected roots also exhibited discolouration and browning of vascular tissues (Figure 2 (a)–(f)). Sulaiman et al. (2012) reported that the disease
caused 80% plantation losses when disease is severe.
Isolation was made in the Laboratory of Plant Pathology, ICAR Research Complex
for Eastern Region, Research Centre, Ranchi, Jharkhand, India. The disease samples
were collected from infected plantation ﬁeld and the infected portions were surface
washed with the help of AgNO3 and then the infected tissues were cut into small pieces
with sterile knife and kept on the moist ﬁlter paper chamber for induced mycelial
growth of the fungal pathogen. After mycelial growth has begun, a small fragment of
fungal hyphae was isolated and inoculated on potato dextrose agar (PDA) medium. The
Petri dishes were incubated at 25 °C. The pure culture was puriﬁed with the help of
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Figure 2. (a) Infected Jatropha plant (b) Symptoms on twig (c) Canker on stem (d) Vascular
discolouration (e) Rotting of collar region (f) Fungal growth under bark (g) L. theobromae culture
on PDA (h) Conidia (immature) (i) Mature Conidia.
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hyphal-tip isolation techniques on PDA slants for further morphological studies.
Semi-permanent slide mount was prepared by using lactophenol cotton blue and examined under a phase contrast microscope (type 020–519.503 LB 30T, Leica, Germany)
equipped with a photomicrograph camera. Measurement of conidia was carried out
using an ocular micrometre.
Fungal colonies on PDA agar are greyish sepia to greyish black, ﬂuffy with abundant aerial mycelium; reverse fuscous black to black (Figure 1(g)). Colonies had
copious, white, aerial mycelia that turned grey to black with age and formed black
pycnidia in the later stage. Pycnidiospores were oval, greenish brown, with one septum
in the middle, dimensions 20.9–27.5 × 11.0–15.4 μm (Celiker & Michailides 2012).
Pycnidia from four-week-old pure cultures produced dark brown, thin-walled oval conidia with single septation and longitudinal striations. Conidiophores are hyaline, simple,
sometimes septate, rarely branched cylindrical, arising from the inner layers of cells
lining the pycnidial cavity. Conidiogenous cells are hyaline, simple and cylindrical to subobpyriform, holoblastic, annellidic. Conidia are initially unicellular, hyaline, granulose,
subovoid to ellipsoide-oblong, thick-walled, base truncate; mature conidia one-septate,
cinnamon to fawn, often longitudinally striate. The average size of the conidia was
22.70 × 12.02 μm (n = 25) with a length/width ratio of 1.57 (Figure 1(h)–(i)). The test of
pathogenecity was done by inoculating the plant (at nursery stage) with reproductive
structures from the margins of a seven-day-old colony of L. theobromae growing on
PDA. Browning of the collar region, similar to those described, was detected 1 month
after the inoculation and the fungus was reisolated from the artiﬁcially inoculated plants,
thus satisfying Koch’s Postulates.
Characteristics of the Lasiodiplodia species commonly include the presence of
paraphyses within the conidiomata pycnidial and conidia that are initially hyaline and
aseptate. At maturity, one median septum is formed, and the walls become dark brown
with the formation of longitudinal striations due to the deposition of melanin granules on
the inner surface of the wall (Machado & Pereira 2013). Lasiodiplodia spp. is a fungus of
the phylum Ascomycota, family Botryosphaeriaceae. Fungi in this family are known to
survive as endophytes and demonstrate symptoms when plants are under some stress
(Slippers & Wingﬁeld 2007). It causes rotting and dieback in most species where it
infects. The disease has been characterised by the exudation of gum, wilting, dieback,
vascular browning and death of the whole tree (Narasimhudu & Reddy 1992; Khanzada
et al. 2004). L. theobromae was reported infecting Jatropha in Brazil (Pereira et al.
2009), Malesia (Sulaiman et al. 2012) and India (Latha et al. 2009). L. theobromae was
also reported infecting grapevine in Italy (Burruano et al. 2008) and Mexico
(Urbez-Torres et al. 2008), Begonia in Brazil (Fujinawa et al. 2012) and ﬁg in Turkey
(Celiker & Michailides 2012).
The fungus was identiﬁed as L. theobromae (Pat.) Griffon & Maubl. (syn = Botryodiplodia theobromae), the anamorph of Botryosphaeria rhodina Berk. & Curt. Arx.,
based on colony morphology and conidial characteristics as well as unique features of
the pycnidiospores. Jatropha decline caused by L. theobromae is reported for the ﬁrst
time from Eastern Plateau & Hill Region of India.
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