oW INSTy 7,0
52 (/‘,
1 F . h I t-t t ' Eh
> =
S /%
2 <
W TAFG - N

Cashew leaf blight
disease in Ghana: causal
organisms, pathogenicity
and control

Agyare S., Yahaya B., Amoako-Attah I., and Asare E.K.
Plant Pathology Division
Cocoa Research Institute of Ghana (CRIG)
New Tafo-Akim, Eastern Region
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Introduction (1)

» Cashew is known worldwide to be affected by several
diseases - anthracnose, folia blight, inflorescence blight,
fruit rot, leaf & nut blight, leaf spot, gummosis, powdery
mildew, rust, tree-dieback, etc. (Freire et al., 2002)

» Leaf blight disease of cashew is a major disease in
Ghana
» Symptoms - necrotic patches (brick red) which
enlarges into grey-silvery appearance

» Causes of disease
» Cameroon — Pestalotia spp. (Ngoh Dooh et al. 2021)
» Tanzania — Cryptosporiopsis sp. (Sijaona et al. 2006)
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Introduction (2)

» There is limited information on cashew leaf
blight disease in Ghana
» Previous studies identified potential causal
organisms as:
» Alternaria, Pestalotia, Lasiodiplodia,
Aspergillus & Penicillium spp.
» Pathogenic status of the implicated

organisms is not well known in Ghana
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Obijectives of project &

1. To confirm the causal organism(s) of the leaf blight
disease of cashew in Ghana

2. To establish the pathogenicity of the implicated
pathogens

3. To test the efficacy of selected fungicides against
the pathogens



Methodolo gy (1)

» Diseased cashew tissues were sampled from different
agro-ecological zones

» Candidate pathogens were isolated & cultured

» Growth characteristics of isolates on different media
assessed

» Pathogenicity confirmed through Koch’s postulate

using detached leaves



Methodology (2)

» Causal organisms identified using culture
morphology & microscopic characteristics
(Kirk et al., 2008; Humber 2005)

» Efficacy of different fungicides containing
copper & metalaxyl active ingredients were

screened against leaf blight pathogens
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Major agro-ecol_ogical zones of
Ghana & sampling locations

SAMPLING AGRO ECOLOGICAL e B | . B e
ke Agro-ecological zones
LO CATI 0 N ZO NE < : Coastal savanna
T . Guinea savanna

Bole Savannah Guinea savannah 3 o I Rain forest
4 5 ~ semi-deciduous forest

Legend

LT Upper West  Guinea savannah x s
m Bono Forest transitional

Bono East Forest transitional

Ashanti Semi-deciduous

Eastern Semi-deciduous

Eastern Semi-deciduous

Eastern Semi-deciduous

Volta Semi-deciduous
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Pgihogenicity -1
(Koch’s postulate)

» Inoculation plugs of candidate isolates were used
to inoculate the abaxial surface of detached
leaves

» Control leaves inoculated with sterile plugs

» Leaves randomised (CRD) with four replications
Inside an aluminium tray

» Beakers of water were placed inside the trays,

covered & sealed to maintain high humidity
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Pathogenicity - 2
(Koch’s postulate)

» Trays kept on a laboratory bench under ambient
conditions (25 = 2 °C) for 7 days

» Symptoms & signs of the disease on inoculated
leaves were compared with those from the field

» Test isolates re-isolated from the infected leaves
& found identical morphologically to the original

ISolate inoculated



WINST;
S
£ A _;!' ’/: -
&2 z ns I “ e n ana
¥ gy =
* *
17
(S

Assessment of Isolates growth

characteristics on different media

» Potato dextrose agar (PDA)

» Acidified Malt Extract Agar (AMEA)

» Yeast Extract Peptone Dextrose (YEPD) -
lactic acid agar (YEPD+LA)

» YEPD- sorbic acid HCI agar (YEPD+HCI)

» Inoculation plugs used to inoculate media

» Plates incubated & radial growth measured

A list of selected cashew leaf blight pathogens
inoculated on different media plates to assess

growth

Code name
Lasiodi (1)
Lasiodi (2)
Lasiodi (3)
Pestalotia
Lasiodi (4)
Lasiodi (5)

Colleto

Identified organism
Lasiodiplodia spp.
Lasiodiplodia spp.
Lasiodiplodia spp.
Pestalotia spp.
Lasiodiplodia spp.
Lasiodiplodia spp.

Colletotrichum spp.
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» Leaves with irregular necrotic patches of brick red colour at margins
» Patches enlarge & turn grey-silvery colour covering major portions of leaf

» Necrotic patches may spread to apples



Cashew fruit with spots Leaf spot Twig die-back
(Pestalotia spp, (Pestalotia spp., (Lasiodiplodia spp.)
Colletotrichum spp.) Colletotrichum spp.)
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(SEM)

different media

» All the media tested supported growth of the
Isolates similarly

» Lasiodiplodia had best growth on all media tested

» Apart from Lasiodiplodia (1), all the other
Lasiodiplodia isolates tested had similar radial
growth sizes on all media screened

» There were significant differences between the
radial growth of the three types of leaf blight
pathogens tested (i.e., Lasiodiplodia,
Colletotrichum & Pestalotia spp.) (p<0.001)

» There was no significant difference between
Colletotrichum & Pestalotia spp. growth on media

screened (p=0.984)

(mm)

Mean_diameter

Comparison of cashew leaf blight disease isolates
growth on different media incubated at 252 °C for 7

G I'OWth Of ISO I ates on days. The bars represent standard error of the mean
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PDA+

Lasiodi (1)
Lasiodi (2)

Lasiodi (3)
Pestalotia
= Lasiodi (4)
Lasiodi (5)
Colleto

AMEA

YEPD+LA
Media

YEFPD+HCI
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Some isolated cashew leaf blight
pathogens growing on PDA plates

Lasiodiplodia spp. Pestalotia spp. Colletotrichum spp.
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noculation of cashew leaves to confirm
the disease (Koch’s Postulates)

wl f(f’”\ o

> The non-diseased leaves I.e.

those without lesions
(2,3,4,7,8,9,11) demonstrate non-
virulent isolates

» |solates 5 & 10 are very virulent

from the lesions developed
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Sampling location Ecological zones Disease symptom Identified organism

Bole Guinea savannah

A list of some of the
morphologically identified
Isolates from mainly cashew
leaf and other tissues
confirming virulence after
pathogenicity test

Guinea savannah

Forest transitional

Techiman

Forest transitional

Semi-deciduous

Aframase

Semi-deciduous

Asesewa

Semi-deciduous

]
]
]
Wa 000
Techiman
]
]
Aframase
]
]
Asesewa
]
]

Kpando Semi-deciduous

Leaf spots
Leaf spots
Leaf spots
Leaf blight
Leaf blight

Twig dieback
Twig dieback

Leaf blight
Leaf blight
Leaf blight
Leaf blight
Leaf blight
Leaf blight
Leaf blight
Leaf blight
Leaf blight
Leaf blight
Leaf blight
Leaf blight
Leaf blight
Leaf blight
Leaf blight
Rots on nut
Rots on nut
Leaf spots
Leaf spots
Leaf blight

Pestalotia spp.
Lasiodiplodia spp.
Colletotrichum spp.
Pestalotia spp.
Colletotrichum spp.
Lasiodiplodia spp.
Lasiodiplodia spp.
Pestalotia spp.
Lasiodiplodia spp.
Pestalotia spp.
Colletotrichum spp.
Colletotrichum spp.
Colletotrichum spp.
Pestalotia spp.
Pestalotia spp.
Pestalotia spp.
Pestalotia spp.
Pestalotia spp.
Pestalotia spp.
Pestalotia spp.
Pestalotia spp.
Fusarium spp.
Cladosporium spp.
Cladosporium spp.
Yet to be identified
Yet to be identified
Lasiodiplodia spp.



<
£ So
* *
1 >
I TAFO >

Percentage inhibition of mycelial growth of Pestalotia spp. &
Colletotrichum spp. on PDA amended with different copper-

based fungicides
J Percentage inhibition (%)

Pathogen CuOH CU,0 Metalaxyl+CUOH Metalaxyl +CU,O
Pestalotia 1 100 100 100 100
Pestalotia 2 95.5 94.2 90.5 100
Pestalotia 3 100 100 100 100
Colletotrichum 1 80 86.4 80.3 90
Colletotrichum 2 92.5 94 97.4 80.3
Colletotrichum 3 100 100 100 100

Metalaxyl+CU,O = 60 % copper (1) + 6 % metalaxyl; Metalaxyl+CUOH = 35 % copper hydroxide + 15 % metalaxyl;
CU,O = 86 % copper (1) oxide and CUOH = 77 % copper hydroxide
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Conclusion (1)

» Sampling diseased cashew leaves & other tissues from

different agro ecological zones in Ghana resulted in the
Isolation of candidate pathogens for leaf blight

» Some of the isolates were confirmed to be virulent while ¢
others were non-virulent through the pathogenicity test |
(Koch’s postulates)

» Implicated & identified pathogens responsible for
cashew leaf blight disease were Pestalotia,

Lasiodiplodia & Colletotrichum spp.
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Conclusion (2)

» Other identified diseases include twig-dieback
(Lasiodiplodia spp.), fruit rot (Cladosporium spp.), leaf
& fruit spot (Pestalotia, Lasiodiplodia & Colletotrichum .
spp.) s

» Pestalotia & Colletotrichum spp. isolates screened
against copper & metalaxyl based fungicides were

found to be sensitive to the active ingredients



D Cocoa Research Institute of Ghana

References

Amoako-Attah I., Awudzi G. K., Acheampong A. R., Asare E. K., Bukari Y., Avicor S. W. and Ahadzi S. K. (2021).
Manual for the identification and management of cashew insect pests and diseases in Ghana. Cocoa Research
Institute of Ghana. Technical Bulletin, No 29, 30pp.

Freire F. C. O., Cardoso J. E., dosSantos A. A. and Viana F. M. P. (2002). Diseases of cashew nut plants
(Anacardium occidentale L.) in Brazil. Crop Prot., vol. 21, pp. 489-494.

Humber R. A. (2005). Fungal identification USDA-ARS Plant Protection Research 103 Unit US Plant, Soil &
Nutrition Laboratory Tower Road Ithaca, New York.

Kirk P. M. Cannon P. F., Minter D. W. and Stalpers J. A. (2008). Dictionary of the fungi (10th ed.). Wallingford, UK:
CAB International P 402.

Moreira R. C., Lima J. S., Silva L. G. C. and Cardoso J. E. (2013). Resistance to gummosis in wild cashew
genotypes in northern Brazil. Crop Prot. vol. 52, pp. 10-13.

Ngoh Dooh, J. P., Mbou Tadzo P.R., Asta Djoumba, B.C., Deurnaye P., Djongnang, G., Boydoul, F.U., Djile, B. and
Ambang, Z., (2021). In vitro and in vivo effect of Mancozeb 80 WP on development of Pestalotia heterocornis
agent of leaf blight of Cashew in Far North Cameroon. J. Appl. Biosci. Vol: 162 2021

Sijaona, M.E.R., Reeder, R.H. and Waller, J.M. (2006). Cashew leaf and nut blight — a new disease of cashew in
Tanzania caused by Cryptosporiopsis spp. Plant Pathology 55, 576 https://doi.org/10.1111/].1365-
3059.2006.01365.x

Wonni I., Sereme D., Ouedraogo |., Kassankagno A. I., Dao I., Ouedraogo L., Nacro S. (2017). Diseases of
Cashew Nut Plants (Anacardium Occidentale L.) in Burkina Faso. Adv Plants Agric Res 6(3): 00216. DOI:
10.15406/apar.2017.06.00216.



https://doi.org/10.1111/j.1365-3059.2006.01365.x

"W INST77,
‘_\vé“‘ STI/(,)(
=y e
{ : c i
W) LOCOA RESEArc NnsStitute o dnd
S =
=) =
*
S

Acknowledgement

» Mycology Lab Team at CRIG: Fred Baah, Prince Kwakye,
Mabel Yeboah, Adelaide Tieko Tetteh & Mary Ayertey

» Yesu Mo Farm, Techiman (National Best Cashew Farmer in
Ghana, 2015)

» Methodist University College cashew farm, Wenchi

» Management & Technicians of Ministry of Food & Agriculture,
(MoFA) Wenchi Agricultural Station, Wenchi

» Cashew farmers in Wa, Bole, Damongo, Techiman, Wenchi,
Bobin, Begoro, Asesewa, Aframase & Gadza-Kpando

» MoFA (Directorate of Crop Services)

» GIZ-MOVE (for funding conference participation)



Gocoa Research Institute of Ghana




