European Journal of Agriculture and Food Sciences
www.ejfood.org

RESEARCH ARTICLE

Diseases and Insect Pests associated with Cashew
(Anacardium occidentale L.) Orchards in Ghana

A. Muntala, S. Kwadwo Gyasi, P. Mawuenyegan Norshie, S. Larbi-Koranteng,
F. Kwekucher Ackah, D. Afreh Ntiamoah, and M. Atef Mohamed

ABSTRACT

Cashew (Anacardium occidentale L.), a recently recognized cash crop in
Ghana, is an economically export oriented crop that plays a helping role in
the Ghanaian economy in diverse ways. Owing to its importance, surveys
were conducted in some major cashew producing communities in Dormaa
and Berekum West District of the Bono region to assess the problems of
insect pests and diseases associated with this economic tree across the study
area. Diseased samples showing varying degrees of symptoms were taken for
isolation and identification using morphological method. Insect pests were
also assessed and identified. The results showed Colletotrichum
gloeosporioides species complex to be associated with anthracnose, leaf
lesions or spots, gummosis of twigs and stems and regressive die-back;
Lasiodiplodia theobromae was found to cause stem and twig gummosis,
blight, die-back of twigs and inflorescence; Pestalotia sp. was associated with
Pestalotia leaf spot. Others, such as Penicillium sp., powdery mildew,
Curvularia lunata, Cephaleuros sp. (red rust- algal leaf spot), mushroom and
lichens were also found to be associated with the cashew orchards in the
study area. Anthracnose, gummosis, algal leaf, and stem spots (red rust) and
cashew kernel infection by Curvularia lunata constituted the major diseases
of cashew in ascending order in the study area. The insect pests identified
included Oecophylla smaragdina, Anoplocne miscurvipeson, Pseudotheraptus
devastans, Pachnoda cordata, Pachnoda marginata, Helopeltis bug, Helopeltis
schoutedeni, Planococcus sp., Lamida moncusalis, Odontotermes sp., Aphis
sp., Analeptes trifasciata. Some unidentified pathogens, pests and other
abnormalities were also observed.
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Portuguese in the 16% century [1]-[3]. The tree crop is also

I. INTRODUCTION found to be an indigenous species in the savanna ecology of

Cashew (Anacardium occidentale L.), which belongs to the (T;uya_nas, Colombia an_d Venezuelg as well as a dominant

the family Anacardiaceae is a perennial, drought-resistant ~ SPecies in the savanna-like vegetation (Cerrados) of the
cash crop cultivated by millions of people across the world. ~ Amazonian and central areas of Brazil [1]. _

It is believed to have been originated from Central Brazil in The tree crop is mostly cultivated in the areas lying

the Southern America and was introduced into Africa by the ~ between 15° North Pole and South Pole of the equator [4],
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where ecological conditions are known to have high to
optimal temperatures for cashew seed germination [5],
unpredictable rainfall, poor soil nutrition and significant
amount of soil salinity [6]. In Ghana, the crop is cultivated in
the Bono, Bono East, Ahafo, Northern, Upper West, Upper
East, Greater Accra, and Central Regions. The cultivation of
this economic tree all over the world is threatened by a
number of factors, the most important pathological problems
being pests and diseases. Pests and diseases have been found
to limit the yield output of cashew to a red flag level if timely
interventions are not carried out. The cashew tree is known to
be infected by different pathogens leading to numerous
diseases that include anthracnose, leaf spots, gummosis and
die-back linked to Colletotrichum gloeosporioides species
complex and other pathogens [7], [8]. Nari [9] reported
anthracnose of the leaves, gummosis of stem and twigs and
cashew fruit rot as the most important diseases, which cause
substantial yield losses in cashew production. Of the over 12
diseases of cashew caused by fungi, anthracnose leaf spot and
fruit rot caused by Colletotrichum gloeosporioides Penz. &
Sacc, and gummosis of stem and twigs induced by
Lasiodiplodia theobromae (Pat.) are considered the most
important limiting biological agents in cashew producing
regions of the world [10], [11].

Other diseases and pathogens that are known to infect
cashew include: powdery mildew (Oidium anacardii) [12],
[10], leaf and nut blight” by Cryptosporiopsis spp. [13], [14],
Fusarium wilt disease [15], Pestalotia leaf spot caused by
Pestalotia spp. [16], [17], red rust algal disease caused by
Cephaleuros virescens [18], black mold (Pilgeriella
anacardii) [19], [10], Angular leaf spot caused by Septoria
anacardii  [20], Phyllosticta brasiliensis, Corynespora
hansfordii, Phomopsis anacardii, Cladosporium sp.,
Capnodium sp., Curvularia lunata and Microxyphium sp.
[21]-[24], [16]. A cashew tree has been reported to be infested
with a number of important insect pests at every stage of their
growth [25], [26]. In a survey conducted in ten (10) major
cashews growing Districts of Eastern, Upper West, Brong
Ahafo and Northern regions of Ghana, [27], reported about
170 different insect species in various cashew farms visited.
Some of the important insect pests of cashew plant include
tea mosquito bug (Helopeltis schoutedeni, H. anacardii, H.
antonii, H. theivora and H. bradyi), Pseudotheraptus wayi
[28]-[31]. In India, insects like cashew stem and root borers
(Plocaederus ferrugineus, P. obesus Gahan and Batocera
rufomaculata), apple and nut borer (Thylocoptila
panrosema), thrips (flower thrips: Rhynchothrips raoensis;
Foliage thrips: Selenothrips rubrocinctus), mealy bug
(Ferrisia virgate), leaf miner (Acrocercops syngramma) and
leaf and blossom webber (Lamida moncusalis) have been
reported as serious insect pests of cashew [31]. Other minor
insects are Mecocorynus loripes, Pseudococcus longispinus,
Analeptes trifasciata and crazy ants, among others [32], [33].
The objective of this study was, therefore, to document and
report the problems of diseases and insect pests that are
associated with the cashew orchards in the study area.
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Il. MATERIALS AND METHODS

A. Survey and Collection of Infected Cashew Samples

Owing to the complaints from cashew farmers in and
around Dormaa East District, Dormaa Central Municipality
as well as Berekum west District in 2019, about the problems
of pests and diseases in their orchards, a survey was initiated
in 2019, and 2020 in fifty (50) cashew orchards in these
communities. Five (5) orchards were randomly selected from
each of the seven localities in the Dormaa Central
Municipality and these areas included: Kyeremansu and
Tonasuano to the east of Dormaa township, Agyemankrom,
Antwirifo, Suromani, Atesikrom and Badukrom to the west
of the Municipal capital. Ten (10) orchards, 5 each from
Amomaso and Nseseresu in the Dormaa East District and five
(5) orchards from Nsapor in the Berekum West District of
Bono Region of Ghana as shown in Fig. 1. Samples of the
diseased cashew trees such as leaves, trunk bark,
inflorescence, twigs and nuts showing varying degrees of
suspected symptoms were collected for critical evaluation
and isolation of the putative pathogen. The samples were
collected into brown envelopes, sealed, and transported to the
Laboratory of the University of Energy and Natural
Resources, Sunyani for isolation.

Legend

0 Study Area

Fig. 1. Map of Ghana showing study area.

B. Pathogen Isolation

The putative pathogen was isolated from the diseased
samples under aseptic conditions in Laminar flow using
flamed forceps and a knife. The diseased portion (3mm) was
carefully cut together with the adjacent healthy portion. The
cut tissues were sterilized in 70% ethanol for a minute, then
transferred into three exchanges of sterilized double distilled
water to remove the traces of ethanol. With the aid of the
flamed forceps, the washed sterilized tissues were picked and
blotted dry on Whatman’s paper for few minutes, after which
they were placed on the prepared Potato Dextrose Agar
(PDA), which was autoclaved at 121 °C for 15 minutes. The
tissues were placed at equidistance and replicated three times
in each and in separate Petri dishes, incubated at 28 °C for 3
to 7 days for the observation of the fungi growth. Hypha tip
sub culture technique was used to obtain the pure cultures,
which were stored at -20 °C and used for pathogen
identification and pathogenicity.

C. Pathogens and Insect Pests’ Identification
Morphological evaluation and identification of the putative
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pathogens causing number of diseases on the cashew trees
were done using morphological characters like colony colour
and texture, hyphae type, sporulation, conidial size, and shape
according to [34]-[37] protocols, and detailed description
from other literature. Wet mount of the pure pathogen was
prepared using sterilized distilled water with the aid of
pipette. About 2 um of the spore-water suspension was
dispensed on the slide, covered with the slide slip and viewed
under compound light microscope (Olympus CX23,
40X/0.25 oo/-/ FN20) at (40X). The insect pests were
identified with the help of an Entomologist from the
Savannah Agriculture Research Institute (SARI)- Ghana.
Bacterial and viral diseases as well as nematode damages
were not assessed during the study.

D. Pathogenicity Test

The inoculation of the pure culture of the pathogen was
done on the two-month cashew seedlings. The spores were
harvested by flooding the Petri dishes with autoclaved sterile
distilled water. The suspensions were collected in the flat
bottom flask, from which aliquots were used to make the
necessary measurements and adjustment to the appropriate
concentration of 1x10° conidial suspensions/ mL. The
seedlings were inoculated with the suspension after slightly
wounding the plants and misting them. The setup was
allowed to stand overnight in enclosed polyethylene sheets to
provide the necessary humidity for fungi growth and
development. The sheets were removed the previous day and
the plants closely monitored for disease progression and
development. Those plants used as controls were only
sprayed with water after wounding.

IIl. RESULTS

A. Diseases, Pathogens and Pest Profiles of Cashew Trees

A number of diseases and pests were observed and
recorded during the survey in selected cashew orchards in the
study area. Diseases such as anthracnose, gummosis, die-
back, Pestalotia leaf spot, algal leaf and stem spots (red rust),
powdery mildew, Penicillium and Curvularia infection,
mushroom and lichens growth as well as insect pests such as
Oecophylla  smaragdina  (weaver ant), Anoplocne
miscurvipeson, Pseudotheraptus devastans, Pachnoda
cordata, Pachnoda marginata, Helopeltis bug, Helopeltis
schoutedeni, mealybugs (Planococcus sp.), leaf and blossom
webber  Lamida (Macalla) moncusalis,  Termites
(Odontotermes sp.), aphids (Aphis spp), leaf miner and
cashew girdler beetle (Analeptes trifasciata) were all
observed on the cashew trees in the study area. Anthracnose,
gummosis and algal leaf and stem spots (red rust) and cashew
kernel infection by Curvularia lunata constituted the major
diseases of cashew in ascending order in the study area.

Detailed profiles of the diseases and associated pathogens
are discussed below: Cashew anthracnose (necrotic water-
soaked spots on leaves, flowers and apples that later become
orange-brown or red, wrinkled and dry up, sometimes with
shoot hole appearance in the leaves, small dark lesions on the
inflorescence, panicle and lateral branches, that later dry up
and fall, infected immature fruit becomes black, dry and fall
off prematurely, mature fruits with round or irregular sunken
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spots as well as mummified seeds), gummosis and
progressive die-back caused by:

B. Colletotrichum gloeosporiodes

If Colletotrichum gloeosporiodes were observed across all
the study areas (Fig. 2). All the isolates were identified on the
basis of mycelium and conidial morphology, size and colour
using standard identification protocols [34]-[37]. The C.
gloeosporiodes morphologically produced hyaline branched
and septate mycelium on the PDA (Fig. 3a-c) and straight or
slightly curved, hyaline, cylindrical conidia with round or
obtuse edges. Variable conidia ranging between 9-15 um up
to 20 pm in length and diameter of 3-6 um were observed
(Fig. 3d).

Fig. 2. A-D Anthracnose, (E) die-back, (F) gummosis diseases caused by
Colletotrichum gloeosporiodes.

Fig. 3. (A- C) Colletotrichum gloeosporiodes mycelia (D) conidia (40X)
isolated from cashew tissues.

C. Cashew Gummosis

Cashew gummosis partly caused by Lasiodiplodia
theobromae (symptoms on the trunk, twigs and branches are
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characterized by dark brown gum exudates which becomes
black after drying, inner portion of the trunk or branch when
split longitudinally showed some reddish-brown necrotic
tissues, bleeding cankers etc.) (Fig. 4a, b, ¢). The conidia of
the fungus were initially hyaline and aseptate but later
becomes dark brown as it matures with single septation. It is
generally rounded at the tip and truncate at the base and has
irregular longitudinal striations (Fig. 4d).

RUIL

Fig. 4. (A) brown gummy exudate (B) black dried exudate (C) reddish
brown inner necrotic tissues (D) mature septate conidium (40X) of
Lasiodiplodia theobromae.

D. Pestalotia Leaf Spot

Pestalotia leaf spot caused by Pestalotia sp. is
characterized by upper reddish brown angular or irregular
lesion and pale grey to whitish at the abaxial part of the leaf
(Fig. 5a). The typical cultural and morphological
characteristics of the isolated pathogen as grown on the PDA
and observed under the microscope is shown. The isolates
showed grayish to white colonies which later became dark
with maturity (Fig. 5b).

Fig. 5. (A) Pestalotia leaf spot on cashew leaf (B) grayish to white mycelia
sub-culture.

E. Powdery Mildew

Powdery mildew caused by Oidium sp. and other fungal
species in the order Erysiphales, mostly occur on the leaves,
branches, fruits, and inflorescence. They are characterized by
whitish powdery spots or colonies of the fungus on the
infected tissues (Fig. 6). The disease was observed more on
the leaves than found on the apples and nuts.

F. Algal Leaf Spot

Algal leaf spots (Cephaleuros sp.) symptoms observed on
the leaves were characterized by circular rust-coloured or
burnt-orange to brown colour on the adaxial part of the leaves
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often called red rust (Fig. 7). The spots are slightly raised and
filamentous in nature with fuzzy topographies.

{

Fig. 7. Algal leaf spot (red rust) on the cashew leaves.

G. Algal Stem Spot

Algal stem spot (Cephaleuros sp.) symptoms were
observed on the cashew stems in all the orchards visited,
especially the old ones. The symptoms are characterized by
circular or irregular green-gray spots or compact colonies as
shown on the stem. Under severe conditions, the entire stem
or bark is covered with the colonies of the fungi (Fig. 8).

' % g
Fig. 8. Algal stem spot on the cashew stem.

H. Lichen Spot

A n Lichen spot (association between fungi and algae)
were observed on the stems of the cashew trees. The
symptoms observed are characterized by circular or irregular
low, flat, crusty, greenish spots or colonies on the stem. The
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spots are loosely attached to the bark surfaces and spread
around it, but do not penetrate the bark tissue (Fig. 9).

Fig. 9. Lichen stem spots on the cashew stem.

. Mushroom (Fungi) Fruiting Bodies

Mushroom (Fungi) fruiting bodies called conks were found
growing on the pruned scars of the cashew branches in some
visited orchards in the study area. Though some of these
pathogens are opportunistic fungi, most are capable of
destroying the trees by utilizing the cellulose, the
hemicellulouse, and the lignin tissues of the tree and thereby
compromising the tree defense systems. The fruiting bodies
were found to cause decay of the cashew branches as
observed in this study (Fig. 10).

Fig. 10. Mushroom fruiting bodies causing branch rot of cashew tree after
pruning.

Other pathogens such as Penicillium spp., Curvularia
lunata as well as insect damages were also found to be
associated with leaves, twigs, branches, and dead nuts.

J. Penicillium spp.

Penicillium spp. were isolated from the infected unripe and
ripped seeds or nuts. The fungus growth was found to be a
major problem associated with fresh unripe cashew nuts in
the various orchards and continue to pose a threat during
postharvest. The fungus is characterized by fast growing,
smooth to powdery green or grey-green or white colonies as
observed on the fresh unripe nut and ripped apple as well as
on PDA in Petri dishes (Fig. 11). The mycelium is copiously
branched with hyphae that are septate in nature.
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il
Fig. 11. Cultural characteristics of Penicillium spp. growth on (A) fresh nut
(B) ripped nut (C-D) on PDA.

K. Curvularia lunata

Curvularia lunata isolated from the cashew trees produced
initially white to pinkish grey woolly colonies on top, which
later became olive brown or black with time. Upside down,
the colony looks dark brown to black in pigmentation. The
fungus has proconidia that are pale brown in colour. The
conidia are curved or lunate due to swelling of the central cell,
transverse multiseptate (3 septa) and divided into four
multiple cells (Fig. 12).

. -l
Fig.12. (A) fungus growth showing white to pinkish grey woolly mycelium
(B-C) conidia of Curvularia lunata isolated from cashew kernel.

L. Cashew Branch Girdle

Cashew branch girdle caused by cashew girdler beetle
(Analeptes trifasciata) was also observed. The beetle was
found to girdle small branches of about 4-10 mm in diameter
in a circular form around the branch, leaving a weak narrow
central pith that finally breaks off with slight wind or
mechanical shake up. Also shown is the Girdler beetle
responsible for the damage (Fig. 13).

M. Other Insect Pests

Other insects identified included: Oecophylla smaragdina
(weaver ant), Anoplocne miscurvipeson, Pseudotheraptus
devastans, Pachnoda cordata, Pachnoda marginata,
Helopeltis bug, Helopeltis schoutedeni, mealybugs
(Planococcus sp.), leaf and blossom webber Lamida
(Macalla) moncusalis, Termites (Odontotermes sp.), aphids
(Aphis spp.) and leaf miner (Fig 14a- k). Some of the insect
species have not been identified.
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Fig. 14. (A) Oecophylla smaragdina (weaver ant nest) (B) Anoplocne
miscurvipeson. (C) Pseudotheraptus devastans D) Pachnoda marginata,
Pachnoda cordata. (E) Helopeltis bug (F) Helopeltis schoutedeni.

(G) Mealybugs (Planococcus sp.) (H) Leaf and blossom webber Lamida
moncusalis. (1) Aphids (Aphis spp) on cashew leaves. (J) Termites damage

on cashew tree trunk. (K) Cashew leaf mining by leaf miner showing
squiggly lines in the leaves.

N. Pathogenicity

The pathogenicity test using isolates of Colletotrichum
gloeosporiodes proved positive. The pathogen was found to
be pathogenic and induced varied symptoms on the
inoculated cashew seedling as shown in Fig. 15.
Pathogenicity using other isolated pathogens from the
infected cashew trees could not proceed because of the poor
sporulation of the fungi during culturing. The pathogen
produced similar symptoms as observed in the field and was
consistently re-isolated from the inoculated cashew
seedlings, thereby confirming the Koch’s Postulate.
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Fig. 15. Pathogenicity of Colletotrichum gloeosporiodes on cashew
seedlings.

e

IVV. DISCUSSION

Cashew tree diseases and pest profiles were assessed in
various communities in the Dormaa Central Municipality,
Dormaa East and Berekum west Districts in the Bono Region
of Ghana. Many studies have been done on cashew in Ghana,
but there is very little published information regarding
cashew diseases not only in the Bono region, but other major
cashew growing regions of the country as well. During the
survey, which was initiated due to the complaints from the
cashew farmers, varied incidences of pests and diseases in the
various orchards in the study areas were observed. The
diseases and pests observed and documented included
anthracnose, gummosis, die-back, Pestalotia leaf spot, algal
leaf and stem spots (red rust), powdery mildew, Penicillium
and Curvularia infections of the kernel, mushroom and
lichens growth. Although some pathogens associated with the
cashew were not identified, among all the diseases recorded,
it was observed that anthracnose caused by Colletotrichum
gloeosporioides constituted the highest of all, followed by
gummosis caused by Lasiodiplodia theobromae, algal leaf
and stem spots (red rust) caused by Cephaleuros virescens
and cashew kernel infection by Curvularia lunata in order of
importance. Pestalotia leaf spot was not widespread in the
study area, it was spatially observed with low occurrence. The
pathogen Colletotrichum gloeosporioides, which causes
anthracnose disease of cashew is highly variable in terms of
pathogenicity and morphology and infects not only cashew,
but also other important tropical fruit crops as well [38], [39].
They infect all parts of cashew plants including leaves,
inflorescences, fruits, and apples as well as twigs and produce
varied symptoms like sunken, circular or irregular spots with
mucilaginous mass spores during favourable environmental
conditions [40].

In the eastern Africa country of Tanzania, diseases like
powdery mildew, anthracnose, nut and leaf black rust as well
as bacterial foliar diseases are considered the most important,
and they have been reported to cause varying degrees of
damage and yield losses (70 to 100%) to cashew and its
products [41], [42]. In order of importance, cashew powdery
mildew caused by Oidium anacardii Noack, has been
considered the most serious disease [43], [12], in 2003,
followed by second most damaging disease ‘cashew leaf and
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nut blight’ established to be caused by Cryptosporiopsis spp.
[44], [13], [14], and in 2012, Fusarium oxysporum causing
Fusarium wilt disease has been reported as the third deadliest
disease of cashew in Tanzania [15]. Yield losses of up to
100% has been proposed if not timely controlled [45]. Whilst
in Tanzania powdery mildew has been considered the most
dreadful disease, it has been reported as of less significance
to cashew production in Brazil with a negligible threat to
cashew output [19], [10]. In Brazil, like Ghana, anthracnose
has been found to be the most serious disease of cashew [19],
[46], [8]. Also, in Ghana, Muntala [8] reported gummosis and
red rust in addition to anthracnose as the most important
diseases associated with cashew orchards in the Bono region.

In Mozambique, Colletotrichum gloeosporioides has been
reported to cause a serious anthracnose of cashew [47] and in
Nigeria, Lasiodiplodia theobromae has been established to
cause twig dieback and inflorescence blight of cashew and
considered as the most limiting factor to cashew nut yield
[48]. In the neighboring Burkina Faso, major diseases like
anthracnose caused by Colletotrichum gloeosporioides;
gummosis by Lasiodiplodia theobromae; Pestalotia leaf spot
caused by Pestalotia heterocornis and bacterial leaf and nut
spot caused by Xanthomonas citri pv. anacardii have been
considered the most important diseases [17]. In Benin
Republic, powdery mildew, anthracnose, Pestalotia leaf spot
and algal leaf spot (red rust) have been recorded as a major
threat to cashew production [18]. In a survey conducted in the
various cashew orchards in Guinea-Bissau, as part of
international project, “Cashew in West Africa, Monteiro [49],
reported the presence of anthracnose and gummosis in
various orchards in that region. All the above findings
completely or partially agreed with the findings of this study.

The major problem observed on the cashew kernel in the
various orchards across the study area was Penicillium
growth, which recorded varied degrees of kernel rots and
resulted in the reduction of the kernel quality. The
Penicillium growth was more visible on the fresh cashew
kernel at the early stage of fruit development as well as on
ripped apple as observed during the survey. In India,
Penicillium sp., Cladosporium sp., Fusarium sp., Rhizopus
sp. and Aspergillus niger have been reported as the causal
agents of kernel rot in mature and immature nuts [50]. In
Brazil, Penicillium digitatum is blamed for a kernel rot in
cashew plant [51]. Other fungi like Neurospora sp., A. flavus
and Oedocephalum bergii have been detected in the kernel
[52] as well, and in Nigeria, Fusarium spp., Aspergillus sp.,
Gliocladium spp. and Rhizopus nigricans have been reported
by [53] as responsible for causing kernel rot.

Management and control of these pathogens causing
diseases in the various cashew orchards are paramount to
increase cashew productivity. Number of control methods
ranging from cultural, biological, and chemical methods have
been proposed. Cashew anthracnose can be controlled
culturally (e.g., by cutting down and burning of the infected
dead branches, leaves and fruits) and the use of chemicals like
Triadimenol, Captafol, Copper hydroxide, Dithianon, Copper
oxychloride, Prochloraz 25% EC 1ml/ 0.8-1.5 litres,
Chlorothalonil 75% WP 1ml per 0.6-0.8 litre [54], [3]. The
use of complete or partial resistant varieties to anthracnose
has also been recommended [55]. Cashew powdery mildew
can be managed culturally by pruning and clearing the
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diseased branches and leaves [56], [57] and also by chemical
methods such as the use of water-based organic fungicides
(Penconazole, Triadimenol and Hexaconazole at the rate of
10-15ml/litre/tree at an interval of 21 days), wettable and
dusts sulphur powder at the rate of 250 gm per tree at 14
interval days has also been used [30], [58]. The cashew
Pestalotia leaf spot has also been chemically controlled using
Chlorothalonil 75% WP (1 ¢/0.8-1 litre), Propamocarb
72.29% (1 g/0.8-1 litre) and Metalaxl Mancozeb 58% WP (1
g/ 0.8-1 litre) [3]. Cashew dieback can be managed culturally
by clearing and burning of the diseased leaves on the whole
cashew plant [59] or biologically by the use of Oecophylla
smaragdina (weaver ant) for the control of suck feeding
insects [58] or by the use of chemicals like Dimethoate 40%
EC 1 ml/1-1.5 litre, Lambda cyhaothrin EC 5 ml/litre,
Trichlorfos 90% crystal 1g/1 litre and Betacypermethrin
4.5% EC 1 ml/ 2.5-3 litres [3].

During the survey, besides pathogens found to cause
diseases on the cashew trees, insect pests were also observed
in the various cashew orchards in the study areas. They were
found to play a major role directly or indirectly in limiting
cashew nut tree yield. The insects identified and documented

during the survey in the various orchards included
Oecophylla  smaragdina  (weaver ant), Anoploche
miscurvipeson, Pseudotheraptus devastans, Pachnoda

cordata, Pachnoda marginata, Helopeltis bug, Helopeltis
schoutedeni, mealybugs (Planococcus sp.), leaf and blossom
webber Lamida moncusalis, termites (Odontotermes sp.), leaf
miner, cashew girdler beetle (Analeptes trifasciata) and
aphids (Aphis spp.). This calls for a major concern for cashew
producers in the study areas and Ghana as a whole. Some of
the collected insect species could not be identified and this
calls for further studies in that regard. Insect pests’ species,
including leaf-chewing caterpillars, aphids, sap-sucking
bugs, mites, scales and beetles constitute a major constraint
to cashew production, resulting in leaves and fruit damage
with subsequent death of the floral-flushing shoots and early
abortion of immature fruits and nuts with corresponding yield
losses [60].

In surveys conducted to identify the insect fauna and their
distribution on cashew in major cashew growing
communities in ten districts of Brong Ahafo, Northern,
Eastern and Upper West regions of Ghana, [27] recorded a
total of 170 insect species, some of which were identified to
both family and generic levels. Some major insects such
Apate telebrans, Anoplocne miscurvipeson, Pseudotheraptus
devastans, Pachnoda cordata, Helopeltis schoutedeni,
Analeptes trifasciata, Homoeocerus pallens, Clavigralla
shadabi, Clavigralla ~ tomentosicollis, Piezodorus
rubrofasciatus, Nezara viridula, Diplognatha gagates etc.
have also been reported in that study and in line with this
study, insect pests such as Anoplocne miscurvipeson,
Pseudotheraptus devastans, Pachnoda cordata and
Helopeltis schoutedeni were found to be associated with
various cashew orchards in the study areas. [27] also reported
Analeptes trifasciata — a branch girdler beetle as the most
common and destructive beetle, this observation has also
been recorded in this study, where the beetle was found to
girdle round several cashew branches in most of the
communities with subsequent tipping-off of the girdled
branches. In other parts of the world, Nair [1] reported more
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than 190 insects and mite species on cashew nut trees in major
cashew growing regions, with Helopeltis antonii (mosquito
bug) being one of the most prevalent together with root and
stem borers [1]. In agreement with the results of the present
study, it was also found that mosquito bugs were the most
prevalent among all the insects identified in the orchards.

In Guinea-Bissau, a study on new records of insect pest
species associated with cashew, [61], reported Plocaederus
ferrugineus, Apate terebrans and weaver ants as major pests
of concern to cashew production. Their findings on the
weaver ant as one of the major insect species affecting cashew
production has been corroborated by this study. Other insect
pests recorded in some regions of Guinea-Bissau included
Pseudotheraptus sp., Pseudococcus longispinus,
Selenothrips rubrocinctus, Analeptes trifasciata Fabricius,
Helopeltis sp. and Mecocorynus loripes Chevrolat, stem
girdler- A. trifasciata among others [32], [33]. Both
Helopeltis sp. and A. trifasciata are considered the most
common and destructive insect pests in a number of West
African countries [32], [27], [62]. The increased incidence of
pests and diseases associated with cashew orchards in the
study areas is a matter of concern not only to the cashew
farmers whose economic livelihood largely depends on this
newly discovered golden cash crop of the 21st century, but
also Ghana as a whole.

V. CONCLUSION

This study provided a rich profile of cashew insect pests
and diseases of economic importance that will open a window
for further research in cashew production and add to the
existing knowledge of literature. The study documented
major pathogens (fungi, algae, and lichen) of cashew to
include Colletotrichum gloeosporioides species complex,
Lasiodiplodia theobromae, Curvularia lunata. Penicillium
sp., Cephaleuros sp. (red rust), Pestalotia sp., powdery
mildew, mushroom, and lichens. These fungi and algae have
been associated with diseases like anthracnose, gummosis,
die-back, Pestalotia and algae leaf spots and branch pruning
rot. Anthracnose, gummosis, algal leaf, and stem spots (red
rust) and cashew kernel infection by Curvularia lunata
constituted the major diseases in the study areas. The insect
species recorded include Pseudotheraptus devastans,
Helopeltis bug, Helopeltis schoutedeni, Oecophylla
smaragdina (weaver ant), Pachnoda marginata, Pachnoda
cordata, Termites (Odontotermes sp.), leaf and blossom
webber Lamida moncusalis, aphids (Aphis spp.), cashew
girdler beetle (Analeptes trifasciata), leaf miner, mealybugs
(Planococcus sp.) and Anoplocne miscurvipeson. The sharp
rise in the occurrence of insect pests and diseases in the
number of cashew orchards in the visited communities calls
for early intervention measures to mitigate or combat the
situation and increase cashew productivity and yield output.
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