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Abstract
The aim of this study was to identify the pathogen responsible to shoot blight, a new disease observed on
Ricinodendron heudelotii seedlings in Cameroon. Isolation of the fungus from infected tissues was made on
potato dextrose agar (PDA) milieu. After identification based on morphological characteristics (mycelium
structure and conidia sizes), DNA was extracted and submitted to molecular analysis. The sequences obtained
from rDNA were identified as Lasiodiplodia theobromae. Inoculums were then prepared and Koch´s postulate
was verified both on detached leaves and seedlings by inoculating healthy detached leaves and seedlings with 5
mm diameter mycelia plugs and a solution of 106 conidial/ml respectively. Shoot blight symptoms were observed
both on detached leaves and on seedlings. This was the first report of L. theobromae causing shoot blight on R.
heudelotii seedlings.
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Introduction

amended with chloramphenicol (500 mg/l). The Petri

Ricinodendron heudelotii (Baill.) Pierre ex Heckel is a

dishes were incubated at 23°C for 7 days (Djeugap et

tropical forest species whose grains (non timber

al., 2015). Fungal colonies were purified and pre

forest product) are used by local people living in the

identify based on their morphological characteristics

Congo basin forest for food and trade. In Cameroon,

(mycelium

R. heudelotii is in a domestication process and is

(Alexopoulos and Mims, 1996; Agrios, 2005).

considered

as

an

important

tree

species

and

spore)

using

a

microscope

for

agroforestry, food and income source for local people

Molecular identification of the fungus

(Tchiegang et al., 1997; Tchatat and Ndoye, 2006;

DNA extraction was performed using the protocol

Djeugap et al., 2013). However, in 2008, unusual,

described in the DNeasy Plant Mini Kit (Qiagen

severe shoots blight was observed on seedlings both

Company) from lyophilized mycelium crushed in the

in forest and in nurseries of the World Agroforestery

presence of liquid nitrogen (Levy and Mavrodieva,

Center in Cameroon (Fig. 1). The disease is more

2004). Oligonucleotide primers ITS4 and ITS5 were

severe in the forest and start on leaves by appearance

used to amplify the ITS region of the nuclear

of brown spots on the leaves which later become

ribosomal DNA of the fungus (White et al., 1990). A

wilted and the dieback process start until the

final volume of 25μl of a PCR reaction was prepared.

seedlings died when the environment is favorable to

For this purpose, a volume of 1.2μl ITS4 + 1.2μl ITS5 +

the pathogen. Then, the aim of the study is to identify

12.5μl polymerase (Premix ExTaq) + a corresponding

the pathogen responsible to the shoot blight; later, a

volume of 10ng of DNA and the whole was completed

sustainable control measure will be developing to

to 25μl with sterilized distilled water (SDW). Ther

control the disease.

DNA portions were sequenced at the Genomic
Analysis Platform of the Institute of Integrative
Biology and Systems of Laval University (Quebec,
Canada) where the amplicons were purified using the
kit Ultra clean PCR Clean-up (MOBIO, Solana Beach,
CA) and ITS genes were sequenced using 1,5μM of the
primers ITS4 and ITS5 (Prober et al., 1987). DNA
sequences

were

compared

with

those

of

the

Nucleotide bank collection from National Center for
Biotechnology Information (NCBI) using the WUBLAST

(Washington

University-blast)

algorithm

(Altschul et al., 1997).
Koch Postulates
After molecular identification, Koch’s postulates were
Fig. 1. Shoot blight on Ricinodendron heudelotii
seedlings caused by Lasiodiplodia theobromae in the
forest (A) and in nursery (B).Materials and methods.
Samples collection and microscopic identification of
the fungus
Infected leaves and stems were collected from
infected seedlings in the forests and nurseries.
Isolations were made by plating small pieces (2mm2)
of plant leaf or stem on potato dextrose agar (PDA)

conducted

on

both

detached

leaves

(in

Lab

conditions) and on ten 35-day- old potted R.
heudelotii seedlings containing a mixture of sterile
sand and soil (1/3, v/v) (Djeugap et al., 2014).
Mycelial plugs (5mm diameter) obtained from a 7day-old pure culture of L. theobromae placed on
detached
suspension

leaves
(106

surface

and

50

ml

conidial

conidial/ml) was sprayed on each

seedling. Leaves were previously perforated with
disinfected needle. Each inoculated detached leaf was
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then place in a Petri dish containing wet blotting
paper. Detached leaves inoculated with PDA plugs
without mycelium and seedlings sprayed with sterile
distilled water served as controls. Inoculated leaves
were incubated in the Lab at 23°C for 5 days and
seedlings were placed in an adapted screen house at
22 ± 2°C, 12-h photoperiod and 70% relative humidity
for 14 days.

Fig. 2. Seven day-old culture of L.theobromae in
PDA with mycelia turn grey to black with visible black
pycnidia (A) (arrow); oval and brownish conidia of

Results and discussion
Fungal colonies developed from 85% of the plated
plant tissues and they had white mycelia that turned

Lasiodiplodia theobromae under microscope, 400X
(B).

grey to black with age and formed black pycnidia (Fig.
2A). Conidia were oval and brownish with size of
25.3-30.2 x 10.4-15.7 µm (Fig. 2B). The perfect stage
(teleomorph) was not observed. The fungus was
identified as Lasiodiplodia theobromae (Pat.) Griffon
& Maubl., the anamorph of Botryosphaeria rhodina
Berk. & Curt. Arx., based on morphological features
and confirmed by DNA sequencing of the internal
transcribed spacer region of rDNA from pure fungal
colony which revealed 100% homology with those of
other L. theobromae isolates in the GenBank (e.g.
Accession No: EU938331.1 and EU918707.1). Two
days after inoculation (DAI) and within 4 to 6 DAI,
leaf blight and shoot blight symptoms develop on
detached leaves and seedlings respectively (Fig. 3). L.
theobromae was successfully re-isolated from all
inoculated detached leaves and seedlings, thereby
completing Koch’s postulates. Genomic DNA isolated
from the re-isolations and PCR amplification of the
ITS region was performed with the same primers.
There was 100% nucleotide identity with sequences of
the original isolates. This pathogen is also known to
cause dieback and gommosis on mango in Pakistan
(Khanzada et al., 2004), grapevine decline in Italy
(Burruano et al., 2008), dieback on cocoa tree in
Cameroon (Mbenoun et al., 2007), root rot and collar
rot disease of Jatropha curcas in India (Latha et al.,
2004) and canker on tapped Boswellia papyrifera
trees in Ethiopia (Gezahgne et al., 2014). To our
knowledge, this is the first report of L. theobromae

Fig. 3. Leaf blight on inoculated detached leaf (A), 4

causing

which

days after inoculation and shoot blight on inoculated

represents a new constraint to the domestication of R.

35-day-old seedlings of R. heudelotii (B), 7 days after

heudelotii in Cameroon.

inoculation.

shoot

blight

on

R.

heudelotii,
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