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ABSTRACT

A field study was carried out from 1996 to 1998 to identify and determine the
seasonal abundance and species composition of stemborers attacking chewing
sugarcane (Saccharum officinarum L.) in farmers' fields at four different locations in
Niger state of Nigeria. Three lepidopterous species (Chilo zacconius Blesz, Sesamia
calamistis Hamp, Busseola fusca Fuller and one Dipterous species, (Diopsis
thoracica Westw.), were found attacking the crop with variable period of occurrence
and abundance. Highest occurrence and abundance of these species occurred in the
months of June to October. C. zacconius, D. thoracica and S. calamistis were the
most predominant species occurring in the sugarcane fields. Scirpophaga spp. C.
zacconius and S. calamistis were collected in the light trap.

INTRODUCTION

Several species of insects feed on sugarcane but they have a limited geographical
distribution. They can be exclusively indigenous, with the relative importance of each
species varying considerably such that even within the same ecosystem different
species are known to predominate at several locations (Akinsola, 1985). Stemborers
are the most economically important insect pests of the crop and occur in diverse
ecological conditions especially in thetropics (Sampson and Kumar, 1985). The
stemborer species that attack sugarcane includes Chilo sp., Scirpophaga sp. and E.
saccharina (Pyralids) (Girling, 1972; Sampson and Kumar, 1985 and Mukunthan,
1986). However, species such as Sesamia spp. and Busseola fusca (Noctuidae),
which are mostly pests of sorghum and millet, have been occasionally reported also
on sugarcane. They are mostly restricted to West Africa (Dennis, 1975; Anon., 1983;
Gahukar, 1984 and Nwanze et al., 1985).
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Diopsis sp. (Diopsidae), a major pest of rice, has also been reported on sugarcane
(Girling, 1978; Akinsola and Agyen-Sampong, 1984; Akinsola, 1985; Alghali, 1983;
Anon., 1983 and Kifr, 1995).

These insects cause serious damage to sugarcane in a variety of ways
depending on the type of species involved, intensity of attack, age and variety of the
crop. Other factors include the ability of the plant to compensate for lost shoots,
environmental factors that affect plant vigour and the presence of other pests and
diseases (Breniere, 1973; Pathak, 1968; Rao and Nagaraja, 1969 and Ukwungwu and
Odebiyi, 1985). Akinsola and Agyen-Sampong, (1984) reported that the seasonal and
relative abundance of the various insect pest species vary depending on factors of
ecology, environment and the availability of the crop. Uvarov (1967) stated earlier
that the stemborer pests were initiallypart of the grass population that migrated to the
crops and developed into large populations.

Yield loss in sugarcane due to these pests is as a result of small-scale
infestation or total destruction of entire fields (Girling, 1978) leading to huge
economic losses to sugar factories and sugarcane fanners (Sampson and Kumar, 1985
and Kolo et al., 1999). In Nigeria, sugarcane is an important cash crop. It is widely
cultivated both for chewing and sugar processing. Past research efforts have been
focused on the industrial varieties, with little or no information on the local chewing
cane. Recently, there has been a realization of the potential of the local chewing cane
varieties as an important crop in the traditional farming system in Nigeria, and thus the
need for the evolvement of an improved production package. Chewing cane is
normally harvested and eaten fresh and in some cases processed into other products
such as 'Alewa', 'Mazarkwaila' and local honey (molasses), and to some extent
brown sugar.

The cultivation of chewing cane has recently been on the increase due to its
high economic returns and its great potential for small-scale industrialization in
Nigeria. One of the major constraints is the scourge of stemborers, which if properly
curbed will boost its production. There is therefore the need to study the seasonal
occurrence and incidence of stemborers in chewing cane. This paper discusses the
distribution and seasonal abundance of sugarcane borers in a Southern Guinea
Savanna of Nigeria.

MATERIALS AND METHODS

Four prominent chewing sugarcane-growing areas identified around the
National Cereals Research Institute, Badeggi, Nigeria (Ojehomon et al., 1996) were
selected for a survey to identity and compare the species occurrence, population
dynamics and damage pattern of the stemborer species of the crop. These areas are
mainly rainfed and irrigated lowlands. They are Bida, Edozhigi, Ndagbaci and Goga
all located in the Agricultural Zone A of Niger State.
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All known species of stemborers were considered in the survey. Sampling was
conducted every fortnight for a period of 24 months between June 1996 and May
1998.

At each location a 50 m x 50 m field with 2-3 months old plants was selected
for sampling during the duration of survey. The sugarcane variety NIG 008 was
sampled at all locations. Sugarcane plants infested by stemborers were identified by
the development of deadhearts. All such plants were collected by destructive sampling
fortnightly. The sampled sugarcane plants were dissected and the numbers of
stemborers collected were recorded to obtain information on the species, population,
time of occurrence, level of infestation and distribution. The samples collected were
reared to adults for further identification.

Adults were also sampled from each location using a light trap over a 12-
month period between July 1996 and June 1997. The trap consisted of a kerosene
lamp placed in a basin containing 20% ethyl alcohol mixed with sawdust and covered
with filter papers. Over the lamp was a suspended aluminum hood for protection
against rainfall. The trap was placed on the field from 6.00 p.m. - 12.00 midnight once
every fortnight. There were no replications at the locations.

RESULTS
Deadhearts

The record of deadhearts collected from sugarcane at various locations is
presented in Figure 1. Deadhearts occurred throughout the period and at all locations
with a peak in July / August and declined to the lowest in March ofthe following year.
At Ndagbaci, there was no significant difference observed in the months but high
significant occurrence was observed during the first rainy season (June to August) at
Bida and Edozhigi.

Stem borer larvae

The number of stemborers removed from the deadhearts from the various
locations is shown in Figure 2. Very few larvae were found in spite of the large
number of deadhearts and they were mostly at the 3rd, 4th instar stages and pupal
stages especially at Bida and Edozhigi. At Ndagbaci and Goga, in addition to the low
r~covery of stemborers, they were mostly .estricted to the wet season (June to
September) and were virtually absent during he dry season (October to May).

Stem borer Species

Three species were identified on chewing cane during the survey. These were
Chilo zacconius Blesz. (Pyralidae) Diopsis thoracica Westw. (Diopsidae) and
Sesamia calamistis Hamp. (Noctuidae) (Table 1). C. zacconius was the more
prevalent and had higher occurrence at all growth stages of the crop than the other
species. The occurrence of S. calamistis had no particular pattern, however, it was
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Table I. Monthly collection of sugarcane stemborers at four locations in Nigeria June 1996 to Mav 1998.
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more abundant at Bida and Edozhigi where it occurred both in the wet and dry
seasons. The occurrence and abundance of D. thoracica was restricted generally to
the early part of the rainy season (June - September) at all locations. Much of its
occurrence was observed at Bida and Edozhigi and rare at Ndagbaci and Gaga
However, in both cropping seasons, the peak period of pest abundance was the rainy
seasons.

Light Trap collection
The total collection from various locations is presented in Table 2. The

abundance of the pests was observed to be high during the months of June -
November with the peak in October. Edozhigi and Bida had a significantly high
abundance when compared with Ndagbaci and Goga (X2test at p> 0.05).

Table 2. Light trap collections of sugarcane stemborers at four locations in Nigeria
July 1997 to June 1998.

Months Bida Edozhigi Ndagbaci Goga Total X2
July 57 61 31 34 183 0.455
August 47 79 33 31 189 9.496
September 51 49 39 32 171 4.868
October 89 91 47 62 291 2.869
November 69 75 23 26 193 4029
December 42 17 17 8 86 13.863
January 29 21 13 19 82 2.967
February 21 21 19 15 77 6.437
March 14 18 16 18 65 10.839
April 8 17 7 10 42 4.500
May 61 23 12 13 71 0.125
June 82 38 12 9 141 43.393
Total 531 510 270 280 1591
X2 45.939 16.888 17.940 26.864 107.661

Tabulated value at 3df= 7.8
Calculated X2 value - 107.661

Four species of sugarcane stemborers were recorded. These were C.
zacconius, S. caiamistis, Scirpophaga spp, and B. fusca. C. zacconius and
Scirpophaga spp were regularly collected from all locations. S. calamistis was less
frequent and fewer in number while B. fusca was caught occasionally in the light traps
(Fig. 3). The results also showed that the stemborers occurred more in the wet (May
- December) than in the dry seasons.
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Fig 3, light trap collections of sugarcane stemborer species at four locations in Nigeria.
July 1996 to June 1997,

Field survey
DISCUSSION

One of the symptoms of stemborer damage on sugarcane is the formation of
deadhearts' especially on the seedlings and young tillers, This symptom is however,
visible long after the tillers have been sufficiently injured, However, the number of
plants showing the dead heart characteristics, measures the degree of damage, Thus
the occurrence and abundance of deadhearts may increase or decrease as the time
progresses and is dependent on several factors such as pest field population and egg
deposition, larval competition within the host and larval movements among the crop.
Others include environmental factors of temperature and relative humidity, presence
or absence of alternative hosts, presence or absence of natural enemies.

Thus, the high incidence of the deadhearts throughout the period could be due
to the absence of an extraneous control (by way of chemical) and the larvae were left
at the mercy of the natural enemies in the field However, they were not evenly
distributed within locations and high abundance observed at Bida and Edozhigi were
because these locations have been under several hectares of sugarcane and rice
cultivation for so many years when compared to Ndagbaci and Goga. The high
incidence of deadhearts during the rainy season could be as a result of the increase in
the population of the pests and the various alternative
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hosts. The bulk of the dead hearts were found to be empty, probably due to multiple
attacks from a few stemborer larvae. There is also the implication of the sampling
interval, which was probably long enough to allow the manifestation of the deadheart
(Patel and Bagal, 1957). However, the total deadheart collections from different
locations reflected the relative incidence and population of stemborers.

Most ofthe recovered borers were from the 3rd to pupal stages, suggesting that
stemborers complete their life cycle in the canes. Shoziro (1964) had reported the
importance of sugars to stemborer larval growth.

In contrast to the report ofIngram (1983) that the moth borer Eldana saccharina
Walk. (Pyralidae) is the most frequently encountered borer in the industrial cane fields
in most parts of tropical Africa, C. zacconius was the most important borer
encountered in this study. It has been found to attack other varieties of sugarcanes
(Sampson and Kumar, 1983).

S. calamistis has long been implicated in the attack of sugarcane plants
(Harris, 1962; Jerath, 1968, Sampson and Kumar, 1983; 1986). In this study, its attack
on chewing sugarcane was generally restricted to the wet season. The low incidence
of S. calamistis in this survey may however, be because it is not a preferred crop for
oviposition (Rao Nagaraj a, 1969), but only migrates to sugarcane from several
alternative hosts. They are also known as the pest of the tillering stage that rarely
attacks the main stem (Gupta and Gupta, 1959). It is generally regarded as a minor
pest of sugarcane. S. botanephaga was found to be more adapted to the Guinea
Savanna Woodland and to occur throughout the sugarcane growth period (Sampson
and Kumar, 1983).

Diopsis thoracica is a dipterous internal stem feeder that is indigenous to
West Africa especially the humid tropical areas of the Guinea Savanna and particularly
the lowland, irrigated and hydromorphic ecosystem (Van Halteran, 1970; Morgan and
Abu, 1973; Alghali, 1983; Alam, 1988 and Ukwungwu, 1992). There is little
published information on the effect of D. thoracica on sugarcane However, Alghali
and Osisanya (1992), showed that varietal susceptibility to damage seemed different
from varietal suitability for the insects growth, and those varieties with prolonged
developmental period were more susceptible to damage. D. thoracica is however a
voracious feeder, feeding on many tillers to meet its food requirements.

Light trap

The total numbers of stemborers caught by the light trap were significantly
higher than the deadhearts collected from the sugarcane plants. Light trap record has
been used as an index for estimating the field population of stemborers especially in
rice (Ishikura, 1964) and sugarcane (Paxton, 1982). It is also thought to be a good
indication of the prevalence of stemborers in the adjoining fields (Grist and Lever,
1969). It is therefore not surprising that high numbers and more species were recorded
in the catches. The difference in the catches from different locations may be attributed
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to micro-ecological factors (including alternative hosts) and wind movements, which
vary with the seasons and between locations (Sampson and Kumar, 1983; Akinsola
and Agyen-Sampong, 1984).

The numbers of C. zacconius caught in the light traps corresponded with the
result of the samples from the sugarcane fields, confirming the high level of its
occurrence, abundance and distribution within the survey areas. This species is known
to have a flight range of about 200 meters and is easily attracted to a light source
(Ishikura, 1964). Scirpophaga species is also highly attracted to the source oflight
but did not occur in the sugarcane samples. Mukunthan (1989) reported that the pest
migrates from sugarcane to other collateral hosts since its neonates cannot enter the
midrib of the plant. Its various larval stages are prone to high parasitism, which results
in high mortality rates. S. calamistis - its presence in the cane plants and in light trap
catches confirms its importance as a sugarcane pest. .E. fusca is a minor pest of
sugarcane, (Scheibelreiter, 1980 and Kifr, 1995) and was caught in the light trap in
contrast to its non-prevalence in the sugarcane plants.

Light traps have been used in the control of sugarcane borers especially for
nocturnal species that are attracted to a light source (Holloway et al., 1928 and
Ingram et- al., 1951). Observation based on light trap catches could be used for
forecasting pest abundance and for planning effective chemical control. Both the
survey and the light trap collection demonstrated that stemborers attacked sugarcane
mainly during the rainy season.
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Control of Mange Mites in Domestic Rabbits (Lagomorpha sp.) using Oil
Extracts Derived from Kernels of Neem Tree (Azadirachta indica)
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Department of Veterinary Parasitology & Entomology,
Faculty of Veterinary Medicine, Ahmadu Bello University, Zaria.
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INTRODUCTION

The neem tree (Azadirachta indica) belongs to the family Meliaceae am! grows in most
tropical and sub-tropical regions of the world. The plant was brought into Nigeria fro:n
India in the early zo" century and grown mostly in the northern parts of the country
under harsh, desert-like climate. It is commonly called "Dogon yaro" within this area c.f
the country. This plant has provided numerous products and by-products useful in
agriculture, veterinary and human medicine (Anon, 1992). These products / by-products
(limonoids) appear to have little or no toxic effects on warm-blooded animals but
effective in the control of insects of agricultural importance in stored products including
weevils and beetles (Sitophilus spp., Tribolium spp.). Nematodes, snails and crustaceans
have also been controlled using these extracts (Anon, 1992). In India, the leaves have
been used as repellants against bugs and lice (Ndumu et al., j 999). The leaves and
seeds (kernels) contain compounds with potential antibiotic, antiviral, antiseptic and anti-
fungal activities. It has also been suggested that the plant possesses anti-inflammator ,
hypotensive and anti-ulcer properties. Villagers in India and Bangladesh apply the oil', ..;
their hair to control lice and maggots (Anon, 1992).

Many insecticides/acaricides are available in the market, including compounds of
organophosphates, organochlorides, carbamates, pyrethroidsetc; but the disadvantages
of using these synthetic compounds include their high cost and sometimes their toxic
effects in man and animals following accidental ingestion or absorption via the skin.
Poor farmers, especially in the tropics and subtropical regions of the world cannot afford
to buy and use such chemical agents.



129

B.D.J. GEORGE

This prompted the' need for sourcing for cheaper, efficacious, environmentally
friendly, readily available and relatively easy to constitute alternatives for use in the
control of most livestock parasites (especially ectoparasitic/ haematophagus ones),
Apart from the experimental use of neem oil extracts in the control of larvae of the hard
tick Amblyomma variegatum (Ndumu et al., 1999), it does not appear that much has been
done in testing the efficacy of this product on acarines (unlike in insects), most of which
are parasitic blood suckers and vectors of human and livestock diseases,

Mites are important acarines causing disease and loss of condition in livestock
world wide, A number of important species including Sarcoptes spp, Notoedres spp,
Cheyletiella spp, Demodex sp, Cnemidocoptes sp, Dermanyssus sp etc parasitize
livestock with resultant losses in productivity and economy (Soulsby, 1968; Idowu &
Adetunj i, 1981; George et al, 1992), One of such affected animals is the domestic
rabbit. Untreated infection of mange often results in severe morbidity and mortality
(George et al, 1992), Infected rabbits suffer severe loss of condition, low productivity,
anorexia, unthriftiness, anaemia and suffer severe itching (pruritus), loss of hair
(alopecia), emaciation and poor marketability.

This paper reports an experimental, preliminary trial in. the treatmentof mange in
rabbits using different concentrations of neem oil incorporated into wood ash derived
from burnt mango twigs,

fvKATERJL4.L§ AND 1%1lETHODS:

Rabbits: Twenty domestic rabbits (Lagomorpha sp.) of unknown/mixed breeds wen
purchased from the market in Samaru, Zaria, The apparently uninfected animals starter
developing typical mange lesions five days after purchase. The muzzles and ears of 1:
out of 20 rabbits were clearly infected by day 14 after purchase, while all the others
started showing signs of infection at this time, The rabbits were then separated into 6
steel cages (3 in each) and appropriately labeled A to F. The cages were kept in the
arthropod-proof pens belonging to the Department of Veterinary Parasitology and
Entomology, Ahmadu Bello University, Zaria, Rabbits in all groups were feu with
ground nut plant residue, maize/sorghum bran, groundnut cake and clean drinking water.

Rather than treat infected rabbits with conventional expensive chemicals
(Organochlorides, Organophosphates, Carbamates, synthetic pyrethroids or even
Ivermectin®), oil derived from neem kernels, which is known to have insecticidal
properties was tried as an acaricide.



130
Control of Mange Mites Using Neem Oil

Extraction of Neem oil and incorporation into Wood ash:
About 5 kg of neern kernels were collected from under neem trees and

washed, depulped, and crushed inside a mortar. This was transferred into flat-bottomed
flasks of 1 liter capacity (1/3 full) and 25 ml of 75% N-hexane added to each and sealed.
Each flask was agitated vigorously for about 30 minutes and left standing on the bench
overnight. The oil was extracted subsequently using chromatographic standard
procedures (Anon,1992) and stored in bottles. The oil was neither characterized
chemically nor its purity compared with commercially produced oils since the objective
of the study is to use crude extracts due to ease of production and availability to
resource-poor farmers, who are the end users.

Wood ash was collected by burning dried twigs from mango trees. Charcoal and
other debris were sifted out to collect the ash. Serial dilutions of 100% to 25%
concentrations of the crude neem oil were made using 25% N-hexane. About 25 ml of
each concentration was then added into 50 grams of wood ash respectively and
thoroughly mixed to form a homogenous paste.

Treatment of rabbits and monitoring of Mite infestation:
Infected sites on rabbits were scraped "witha scalpel to remove excess canker and

expose much of the epidermal surface. Rabbits in groups A and B were smeared with
ash pastes containing about100% and 75% crude nee.n oil respectively; similar
treatment was given to rabbits in groups C and D, using pastes containing 50% and 25%
crude neem oil respectively. Those in groups E and F were treated with pastes containing
25% Nshexane and only ash (Control) respectively. TIllS treatment was repeated at
three-day intervals during which skin scrapes were taken and investigated in the
laboratory for the presence of mites, using standard procedures (Soulsby, 1982). This
and the degree of clinical manifestation of mange were used as criteria for determining
the efficacy of the treatment type (as above) and also in drawing inferences. Treatments
were stopped at day 21 although skin samples were collected up to day 27.

RE§ULT§

Clinical and Pathological manilestations:
Three different species of mites were identified from. lesions of infected rabbits.

These include Notoedres cati, Psoroptes communis and Cheyletiella parasitivorax.
They occurred as single or multiple infections of two or an three species. Infected skin
manifested severe damage to the epidermis and dermal layers. Such areas showed
inflammation of the skin with erythromatous patches, especially from newly parasitized
sections where mites were active. There were. haemorrhages and necrosis in the
epidermal and dermal layers of infected skins. Enormous serum exudation formed dry,
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flaky canker on infected skin. The ears, face, muzzle and interdigital spaces of virtually
all infected rabbits had circumscribed lesions caused by mite infestation. The auditory
canal of the pinae were often severely clogged with exuded canker flakes. There was
serious loss of condition and emaciation in rabbits that had to undergo prolonged period!
of treatment (groups D&E), culminating in mortality (group F).

Efficacy of Treatments:
Rabbits in groups A and B ceased to have mites in skin scrape samples after the

third treatment with ash containing about 100% and 75% crude neem oil extract (Table
1). No mite species were detected in samples analyzed from day 9 onwards in both cases
till the termination of experiments on day 27. Similarly, no mite species were seen from
skin scrape samples of rabbits in groups C and D from days 12 and 15 onwards
respectively. On the contrary, mites continued to be present in samples from rabbits in
group E without letting until the termination of experiments by day 27. The result ol
treatment of rabbits in group F is apparently inconclusive as all three died from severe
stress of infestation between days 13 and 15.

Table 1. Efficacy of crude Neem oil in the control of mange mites in rabbits.
N b fd P t Turn ero ays os reatment

Cone. of Crd. 1 3 6 9 12 15 18 21 24 27
Oil in Ash
About 100% + + + - - - - - - -
" 75%
"

+ + + - - - - - - -50%
" 25% + + + + - - - - - -

Ash + 25% + + + + ~!. - - - - -
N-hexane + + + + + + + + + +
Ash only + + + + + * >\'

(Control) _ .. ._---_. --'.•....

Note: + Presence of mites 10 skin scrape samples; .. Absence of mites in skin scrape
samples; ** All rabbits dead by that date

DISCUSSION

From the results obtained in this study, it is quite clear that the effect of
incorporated neem oil in ash on the survival and continued parasitization of the treated
host is dependant on the concentration used and, perhaps the number of applications of
the treatment. It could be inferred that a concentration of about 100% to 75% ofneem
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oil incorporated in ash have the same effects on mites since the parasites ceased to
appear in skin scrape samples at about the same time (Table 1). The lesser concentration
of 50% apparently required a longer time orland slightly more application to be as
effective. A 25% paste also required slightly more time/concentration to be as effective
as the former. There was apparently little or no control of the infesting mites in rabbits
treated with ash containing 25% N-hexane, nor could there have been in those controls
treated with only ash as mortality followed not too long after the commencement of
treatment.

The outcome of this experiment is similar to that seen when different dilutions of
crude neem oil was used in the experimental control of the larvae of another acarine
Amblyomma variegatum in an earlier work carried out in Zaria (Ndumu et al., 1999).
Unlike with insects in which much report on the use of neem products in control exists
(Anon, 1992), very little work has been carried out with acarines as targets. This work
may therefore be the first carried out on the use of neem oil in the control of livestock
parasitic mites in Nigeria and elsewhere.

The clinico-pathological manifestations reported in this work is typical in mite
infestations in rabbits (Soulsby, 1982; George et ai, 1992). Death often resulted from the
severity of infestation, secondary infections by bacteria and protozoans, loss of condition
and anorexia. Mange appears to be one of the most important diseases of rabbits in
Nigeria. High morbidity and mortality rates results in loss of production and economic
gams.

CONCLUSION
The abundance of and relative ease with which neem kernels can be collected

from most parts of Nigeria, free of charge; and the comparatively simple method of
extracting and incorporating the oil in wood-ash for the purpose of application as an
acaricide against mange mites should recommend the use of this method to most
resource-poor livestock keepers and other interested persons. The results obtained from
this work conclusively show that neem oil incorporated in wood ash is efficacious in the
treatment of mange in rabbits.
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