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ABSTRACT

Mealybug associated pineapple wilt is a major constraint to pineapple production in
Ghana. Aqueous and methanolic neem seed extracts and a standard insecticide,
dimethoate were evaluated for their efficacy against the pineapple mealybug in
laboratory, screen house and field studies. The pineapple cultivar used was Smooth
Cayenne. In the screen house treated suckers were planted in plastic pots filled with soil.
Destructive sampling techniques were applied to obtain the number of live mealybugs at
two weekly intervals for 10 weeks. In the screen house experiment, methanolic neem
seed extract at the highest dosage (6 g/l) was found to be most effective treatment against
the pineapple mealybugs.

In the field, dimethoate and methanolic neem extract were equally effective in reducing
the mealybug population than the control. The population of mealybugs was reduced to
almost zero in dimethoate and methanolic neem extract treated plants. The extract also

promoted healthy leaf development, reduced wilting and rotting of pineapple roots.
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CHAPTER ONE

1.0 INTRODUCTION

Pineapple (Ananas comosus (L.) Merr) is grown for fresh fruits. The plant was
introduced to West Africa in 1602 (Vickery and Brian, 1979) and most of the
commercial crops of pineapple are canned. Sugar-syrup, alcohol and citric acid may also
be obtained from the juice. Besides canned slices, pieces and juices, pineapples are also
made into jam, chutnuy, crystallized or glace fruits. Fresh pineapples contain about
14% sugar, 0.3% protein and vitamins A, B and C (Vickery and Brain, 1979). Fruit
residue after the extraction of the juice may also be made into bran for use as cattle feed.
The leaves yield about 2 - 3% white silk fibre, 38 - 90cm in length, which is used for
cordage (Vickery Brain, 1979).

The plant is essentially a xerophytes and "will extended period of drought. Uniform
moisture is good for growth and economic production; however, excess moisture can
result in total loss of the root system if pathogens are present. The crop is vegetatively
propagated by crowns, butts, slips or suckers. The rosette long and narrow leaves

channel any water falling on the plant to the roots.

Generally, the following cultivars are grown for commercial purposes: Queen Victoria,
Smooth Cayenne, Sugar Loaf and other Hybrid Varieties (Plate I).

In Ghana, the cultivar mostly grown for export in ‘“‘Smooth Cayenne’’. Despite high
export earnings, production of pineapple drinks, cordage, fibre and fresh fruits, the
cultivation of the crop faces several problems. Among the major constraints are disease
and pest damage to both the plant and the fruit whilst mealybugs feed on the plant
causing wilt (Plate IV), crickets and locust feed on the bracts of the fruit (Plate II).

Mealybug wilt disease appears to have viral etiology (Sanford, 1988) and is transmitted
by mealybugs. The mealybug species associated with the diseases are Pseudococcus

brevipes. Dysmicoccus brevipes and Dysmicoccus neobrevipes (Plate III) (Ito, 1938;
Carter, 1973).



Principal varieties commercialized

Hybrids under selection

Plate I : Some pineapple varieties



Plate II : Bract of fruits gnawed by Crickets



Mealy bug: Dysmicoccus brevipes

Plate ITT : Fruits infested by Dysmicoccus ‘hrevipes




Plate IV : Healthy and wilted plants with fruits



Plate V : A healthy smooth Cayenne sucker

Plate VI : A wilted smooth Cayenne sucker



The disease causes cessation of root growth followed by wilting of the leaves (Carter,
1935). It was first described in Hawaii in the early 1900’s and is the damaging disease
particularly to the predominant cultivar, ‘‘Smooth Cayenne’’ (Collins, 1960). Mealybug
wilt severely limits fruit quality and yield of pineapple production. Currently in Ghana,
the disease is gradually assuming alarming proportions with its incidence in virtually
every commercial pineapple plantation. Estimates on incidences rates are not available
but it is believed to vary between 5% to 80% (Owusu Bennoah, Personal

communication, 1998.)

In order to control the activities of the mealybugs and the attendent ants, Solonopsis
germinata Forel and Pheidole megacephala (Fabr), synthetic insecticides such as
dimethoate, perfecthion, dursban, terminus, diazinon and pyremex are applied at
various stages of development of the plant and its fruits. The indiscriminate use of these
synthetic insecticides has its own associated problems including the development of
resistance, elimination of beneficial insects, resurgence of both major and potential
pests, environmental contamination, high cost and human health hazards (Metcalf,
1980). It is, therefore, necessary to find alternative substances, which have insecticidal
properties, but with comparatively fewer side effects and hence are socio-economically

viable to replace the rather toxic synthetic insecticide (Jackai et al., 1992).

Substances that have found promising for use as insect control agents on food crops and
vegetables include extract from the neem plant, Azadirachta indica A Juss. (Schmutterer
and Hellpap, 1989). The seed extract of neem has been found to have systemic activity
and is active at low concentration with negligible mammalian toxicity (Lowery et al.,
1993). The extract demonstrates diverse behavioural and physiological effects on insects
including repellency, interference with oviposition, feeding deterrence, growth
disruption, interference with development and reproduction (Schmutterer, 1990). Neem
extract has been tested on the mealybug Planococcus citri Risso (Planococcidae) on
coffee in India (Kumar, 1985) and on the variegated grasshopper, Zonocerus variagatus
L. (Pyrgomorphidae), the Legume pod borer, Maruca testuraris Geyer; and the cowpea
coried bug, Clavigralla tomentosicollis,Stal (Olaifa et al., 1991). Additionally, insecticidal
activity of neem has been noted against aphids (Goyal et al, 1971) and Ephestia
kuehniella (Sharma et al, 1980). Indeed neem affects over 200 species of insects

worldwide (Schmutterer, 1990). Neem has also shown activity against nematodes



(Egunjobi and Afolami, 1976), fungi (Kher and Chaurasia, 1977) and viruses (Rai and
Sethi, 1972).

The bioactive compounds of neem are terpenes, one of which is azadirachtin. This
terpeniod was first isolated from neem seed (Butterworth and Morgan, 1971). It was
found that even at concentrations as low as 4g/l, the compound prevented Schistocerca

gregaria Forskal from feeding.

The main objective of the present study was to evaluate the potential of neem seed

extracts (NSEs) for the control of mealybugs and mealybug associated wilt in pineapple.


























































































































































































