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temperatures range between 16 °C and 29 +C.

Insects

Weevils collected from flelds at Kawanda Agricuitural
Research Institute using pseudostem traps (Mitchell 1978)
were used. They were maintained i the luboratory at
ambient temperature in 10 litre plastic buckets (24 cm
diameter and 26 cm depth) and provided with corm pieces
as food. Weevil sexes were determined according to
Longoria (1968). Female weevils were first kept lor three
days in all cases on a non-laying substrate to deter them
from early oviposition and hence reserve the cags for the
oviposition tests. Each individual was used only once
during the experiment to avoid contamination.

Biorational extracts

In toxicity tests, tobacco (Nicoriana fobacum) and ash
single components were made by adding 100 ml of tap
water to 50g of the material in plastic bowels while only
pure cow urine was used. The concoction was prepared
by mixing 50g of ash, 50g of crashed tobacco, 150 ml of
cow urine and 1 litre of water. Clear solutions of the
biorationals (filtrate) were obtained by filtering using a
sieve {mesh size 106mm).

In the experiments to test weevil oviposition deterrence,
repellence and residual activity effects of the biorationals,
ash and tobacco single components were prepared by
mixing 5 kg of either material with 10 litres of water. A
pepper {Capsicum sp) solution was prepared by mixing 0.5
kg ground pepper ta | litre of water, while urine was used
as a pure component. The concoction was prepared by
mixing 10 litres of cow urine, 5 kg of crashed tobacco, S kg
ofash, | kg pepper and 10 litres of water and incubated for
two weeks (except where mentioned otherwise) before
being used in the tests.

Toxicity of biorationals to adult weevils

During this experiment, weevils were inoculated by putting
two drops of filtrate of each solufion to the abdomen of
each weevil placed in 9 mm peiri dishes where the treated
weevils were aliowed to bath in the malerials for about 2
hours. Ten peiri dishes (replicates) each containing 10
weevils was used for each treatment {tobacco, ash, urine,
concoction and distilled water). The weevils were then
transferred to fresh petri dishes lined with moist tissue so
as ta monitor mortality. Dishes were checked for dead
weevils at 5-day interval,

Effect of biorationals on weevil oviposition

In the choice tests (where the weevils were tree to move
inside the container and lay eggs on a corm of their choice),
six cormn pieces (0.5-1kg) each treated with a biorational
were placed equidistant from each other in a 30-litre basin
(52 cm diameter and 24 cm depth) (Figure 1}. Control corms
were sprayed with distilled water. Twenty female weevils
were placed at the centre of the basin. The basins were
then covered with black polythene sheets that were

perforated to provide adequate ventilation. The corm pieces
were removed after three days and dissected by peeling

off thin layers of tissue to expose eggs, which were

counted. Each treatment was replicated 10 times.

In the no-choice tests, clean pared banana corms (1-2
kg)were treated by immersion insolutions of biorationals
and one corm piece was placed in individual 101 buckets.
Contrel corms were immersed in distilled water and placed
indifierent 10 buckets. Ten female weevils were released
to each bucket that was then covered by perforated lids.
The corm pieces were removed after three days and
dissected by peeling oft thin layvers of tissue to expose
egas, which were counted. Each treatment was replicated
10 1imgs,

Weevil repelience by biorationals

Six corm picces {0.5-1 kg cach treated with one of the
biorationals was placed in the 30-litre basin at equidistant
positions (Figure 1). Control corm pieces were sprayed
with distilled water. Twenty weevils were placed at the
cenire of the basin and the basins covered with black
poelythene papers. The numbers of weevils settling on
treated and control corms were recorded after 1, 2.4, 24
and 48 hours. This experiment was replicated 10 times.
The repellence factor was neasured by the formula of
Leonard and Ehrman (1976) as:

R=NC-NB. 100
NI

Where: R = repellency (-) or attractancy (+)
NC = number of insects on the treated
corm
NB = number of insccts on the controi
corm
NI = total number of insects on both
corms

Effect of the storage period of the concoction on weeyvil
repellence

In this experiment, only the concoction prepared as
described above was used, 1L was selected basing on the
results of the previous experiments in which it showed
snificant ovpostoon detenence and wpelency ©
sordidus compared to other biorationals that were tested.
There were four treatments (i.c solution used iminediately
(0 weeks), after {, 2 and 4 weeks of storage). Five corm
picces, four treated with the concoction of different storage
period (each corm receiving a treatment} and the other
sprayed with distilled water were placed in the 30-litee basin
(52 cm diameter and 24 cim depth) at equidistant positions
in an arrangement similar to the one indicated in figure 1.
Thirty weevils were placed at the centre of the basins and
covered with perforated biack polythene sheets, The
numbers of weevils settling on treated and untreated corms
were recorded after 1,2, 4, 24 and 48 hours. The treatments
were replicated ten times.
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Effect of residual activity of concoctions on weevil
oviposition

The concoction prepared as described above was used in
tivis experiment. Torty clean pared suckers {corms) were
treated by immersing in the concoction and removed them
immediately. Forty other clean pared corms were sprayed
with distilled water. All cortus were replanted in 10 Hitre
buckets half {1lled wilh soil after treatment. Ten female
weevils were releascd to 10 of the buckers immediately
after treatment. The buckets were covered tightly with
perforated lids and kept in a shade house at ambient
ternperature. Watcring whenever necessary was done to
maintain moisture in the containers, Release of weevils to
other treated corms was done after 1, 2. 4 weeks. For each
treatment {incubation period), uprooting and checking for
eggs wae ne after three days of releasing weevils., At
each occasion, treated corms were compared with corns
sprayedy  distilled water and there were 10 replicates of
each trearment,

Data analysis

All data was analyscd using Minitab statistics package.
The data was subjected to analysis of variance (ANOVA)
and means were separated by Fisher’s pair wise
comparisons. Differences at the 5% level were considered
significant. The Percentage larvae reduction was calculated
as the number of epgs recovered from treated corms relative
to the nuinber recovered from control corms.

Results and discussions

The weevils treated with the concoction appearcd dead in
the first 15-30 minutes after introduction to materials and
continued to be inactive and paralysed while lving on their
backs dur  the period of exposure. The weevils from
ash treatmeny were aclive though weak compared to those
from tobacen treatment and those exposed to concoction.
1t was interesting to observe that most of'the weevils from
all treatments recovered slowly and on the forth day after
treatment were active again. The results indicate that
biorationals tested had limited toxicity to C. sordidus. As
in previous reports, blorationals such as of tobacco trash,
wood ash.  aper and urine have limited insecticidal
properties ' may suppress insect pest populations
through affecting their orientation and reproductive
behavior (Mgenzi, 1999; Mostafa et al., 1996; Liu & Stansly,
1995).

The mean numbers of weevil eggs recovered from corms
treated with biorationals were significantly tower (p< 0.05)
than eges laid on control corms in the choice tests (Table
23 Weevil oviposition on corms treated with tobacco,
urine and the mixture weve significantly (p<0.05) reduced
compared to oviposition on control corms and those treated
with ash and pepper in ne choice tests. The mean number
of eggs recovered from corms treated with pepper and ash
were however not statistically different from those
recovered from control corms.

All biorationals that were used in this study acted as
repellants to C. sordidus (Table 3). The concoction was
the most effective repeliant biorational, with the highest
repellency rate at all periods of examination while ash
showed the lowest repeliency throughout the examination
period. The degree of repellence of biorationals with
exception of the mixture decreased with time after treatment.
The data indicates that single components of the
biorationals have limited potential effect on C. sordidus
through repellence compared to the concoction,

The mean number of weevils settling on corms treated
with the concoction incubated for 4 weeks was significantly
{p < 0.03) fewer than the mean number of weevils settling
on corms treated with the concoction incubated for 0, 1,
and 2 weeks (Table 4). The mean number of weevils settling
after 48 hours on corms treated with the concoction of
different incubation periods were however not significantly
different {p=0.05). The mean numbers of weevils settling
on corms treated with concoctions incubated for 0, 1, and
2 weckswerce not statistically different (p > 0.05).

The mean numbers of eggs recovered from corms
treated with the concoction at same time but weevils
released to them at different periods after treatment were
not statistically ditferent (p=~0.05) (Table 5). Percentage

Table 1: Mean percentage mortality of weevils at
different pericds after treatment

Treatment % morality (n =10, £ 8. E}
14 days 30 days
Ash 1207 20205
Urine 1.2+£07 7.0%4.3
Tobacco 17208 70132
Mixture 12107 15.0+7.2
Control 0000 1708

Table 2: Mean number of eggs iaid on treated and
untreated corms in both no—cheice and choice tests

Treatment Mean Number of eggs/corm
No-choice (n=10) Choice {n=10}

Control 3.00a 3d.4a
Pepper 2.38ab 18.7b

Ash 4.2bab 22.1b
Tobacco 0.62b 16.4b

Urine 0.62b 2186
Mixture 0.62b 18.8b -
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Table 3: Maan number of weevils settling at corm pieces at different times after treatment with concoctions

Hours afler treatment

“Treatment
1 2 24 48

Mean No. of Mean No. Mean No. Mean No. of Mean No. of

Repellence of Repellence of Repellence Repelience Repellence

of weevil factor of weevil factor  of weevil factor  of weevil factor of weevil
Pepper 1.9bc 54.8 24bc 467 1.9bc  59.1 40ab 149 3.6ab 12.2
Ash 5.4ab 8.2 5.5ab 9.1 51ab 184 4.6a 8.0 4.0ab 7.0
Tobacca 30bc 353 33bc 333 2.9bc 436 0.8bc 986 0.9bc 8.0
Uririe 2.3bc 47.7 2.1bec 517 2.3bc 526 1.6bc 543 1.6bc 48.4
Mixture 0.5¢c 85.7 0.5¢ 85.9 0.4c 89.7 0.5bc  83.0 0.3¢ 87.8
Control 6.5a 6.6a 7.4a 5.4a 4.6a

In a column, means with the same letter are not significantly different (n=10, P=0.05); using Fishers pair wise

caomparisons of Minitab.

Table 4; Mean number of weevils on corms treated with the mixture incubated for different periods

Wéeks of incubation Number of weevils settling on corms at different hours afler release (n=10, £ S.E)

incubation 1 2

0o 3410 34310
1 45+1.0 56+1.1
2 49%1.1 42x13
4 ’ 21207 11+04
Control 149+1.0 159£1.0

4 . 24 48
36x11 33x07 23%02
4.4+08 3.1+08 31206
40+£1.1 38x12 45%+1.0
1.0+03 20+05 3.3x07

158+ 1.1 13.8+08

14.2+09

" Table5: Effect of concoctions’ residual activity on
weevil oviposition .

Pericd after Mean number Reduction %
treatment of eggs/corm of control

{in weeks) . {n=10,x+ 8. E)

0 5.710.6 55.0

1 4.9+0.8 309

2 3.8+1.2 30.9 ,
4 18.3

4.1+1.2

reduction of oviposition was lowest (16.3%3) on the corms
where weevils were exposed four weeks of treatment with
the concoction as compared to oviposition reduction
(55.0%) on corms where weevils-were exposed immediately
afler treatment. The results indicate that the concoction
has limited residual activity. )

Concoctions have been reported by some banana farmers
in Ugangda to contre! the banana weevil (Ssennyonga ef

al, 1999). On the other hand, reports indicate that some of
the biorationals known to control the weevil may have a
nutritive eflect that may induce the exposed bananas to
grow vigorously and tolerate weevil damage (Bosch et al.,
1995). The results of this study indicate that concoction
has a potential to reduce weevil damage by repelling them
from the banana plant and deterring oviposition. The effect
of the concoction treatment may cnly work for less than a
month for a single treatment as it showed limited efficacy
after four weeks. Thiswould therefore imply that the dose
and frequency of application could influence management
of C. sordidus through oviposition deterrence. Increasing
the amounts and frequency of application would make the
method labour intensive and costly for the subsistence
farmer. Future studies should provide further information
on how the concoction can teduce the banana weevil
damage through affecting oviposition and settling
respenses under field conditions; and determine the
appropriate dosc and, frequency of application of the
concoctions. ’
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