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factors (Gold, 1998). It is also weil known that tissue culture
plantlets are initially very sensitive and do not have a Yot
of reserve food and therefore are affected more than
conventional suckers by weevils and nematodes if attacked
before establishment (Robinson, 1998). Paring (i.e removal
ofthe peel off suckers’ corm) eliminates a large proportion
of weevil eggs and nematodes but do not remove weevil
larvae inside corms {Gold, et af., 1998). Hot water treatment
of pared suckers at 52-55°C for 20 minutes is another
method of providing clean planting material to farmers
(Stover and Simmonds, 1987; Gettiman &f a/., 1992; Prasad
& Seshu Reddy, 1994; Gold et af., 1998). Hot water treatment
for weevil control in suckers is also limited as it reportedly
kills 32% of weevil larvae inside corms (Gold, ¢ al., 1998).
In some countries, this method is not recommended due to
the cost and equipment needed for the treatment (Jones
and Milne, 1982).

Chemical treatment of pared suckers though expensive
and hazardous may provide a plausible altemative. It is
thought that a chemical may be more effective as it may
not only kill the deeply buried farvae in the corm buf also
may kill the eggs or reduce their viability. The aim of this
study was to compare cold and hot water treatment with
chemical treatment of banana planting material for the
control of the banana weevil, and to validate the effect of
paring on weevil and nematede removal from banana
suckers.

Materials and methods

The experiment was conducted at Kawanda Agricultural
research Institute (KARI)00.25N, 32 32E, 1195m} in a
protected roofed-in area. The site has two rainy seasons
{March-May and September-November) with average
precipitation of 1180mm per year. Average daily
temperatures are 16°C minimum and 29°C maximum. Four
to six months old suckers of Nakitengu (AAA-EA), an
East African highland cooking banana cultivar were used,
and were obtained from weevil infested banana plantations
at Kawanda. The pseudostems of suckers were cut 15 cm
above the collar before use,

Insect material

Weevils freshly collected from fields at Kawanda
Agricultural Research Institute (KARI) using pseudostem
traps (Mitcheli, 1978) were used. Weevil sexes were
-determined according to Longoria (1968). Female weevils
for use in the experiments were kept for three days in all
cases on a non-laying substrate (old corm pieces). Each
individual was used only once to avoid contamination.

Effect of paring on weevil eggs and nematode removal
Twenty unpared suckers were each placed in a bucket.
Ten field-collected weevils (females) were introduced into
each bucket and left for five days to oviposit. The buckeis
were tightly covered with perforated lids to prevent weevils
from escaping, Afer five days, adult weevils were removed
out of the buckets, Ten suckers were pared and the other
10 lefi unpared as control, after which they were replanted
in buckets. Afler four weeks, the replanted suckers were
uprooted and the weevil larvae (hatched from remaining
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eggs) searched out and counted,

To determine the effect of paring on nematode removal,
30 corms were collected from a nematode infested
plantation at KARI. Care was taken to uproot them with
their roots undetached. Ten corms were pared, another 10
had their roots removed but not pared while the other 10
suckers were left with the long roots. The corms were then
planted ip 30 litre buckets {a corm per bucket) half filled
with sterilized soii (loam soil + cow manure +sand). Plants
were placed in a protected roofed-in area and watered
whenever necessary for three months to allow nematodes
in the roots or corm to reproduce for at least two
generations. After the three months, the plants were
uprooted and assessed for nematode presence and
damage. Data was recorded on live and dead roots, root
necrosis, and number of different nematode species. By
counting the live and dead roots {due to nematodes), the
percentage of dead roots was calculated. Percentage root
necrosis was calculated from {ive functienal primary roots
selected randomly and sliced longitudinally to expose the
necrotic areas in the corlex (Speijer and De Waele, 1997).
Nematodes were extracted from sub samples of 5 g
macerated in a blender and incubated overnight (Hooper,
1990). They were identified, counted and recorded as
number per {30 roots,

Weevil larvae reduction assessment

To determine the effect of chemical, hot or cold-water
treatment of suckers on larvae reduction, unpared suckers
were placed in buckets (one sucker per bucket} and
inoculated with weevils. Ten field-collected weevils
{females) were introduced into each bucket. The buckets
were tightly covered with perforated lids to prevent weevils
from escaping. After five days, adult weevils were removed

. from buckets and suckers were planted in buckets, and

kept for 18 days for the eggs to hatch and develop to third
instar lasvae within corms. The suckers were then pared
and subjected to cold water, liot water and chemical
treatments. For cold-water treatment, pared suckers were
immersed in cold water in a 30 litre basin for 48 hours at
man Enpeatne FC). Pared suckers were immersed in
hot water maintained at 52-55°C for 20 minutes in a specially
designed metal tank (Colbran, 1967) for hot water treatment.
Water temperature was monitored with a thermometer at 5-
minute intervals, while regulation of the gas flow controlied
the rate of heating. The chemical treatment was tested by
immersing suckers for 2 hours, in a solution made of 1.25
cc Dursban per litre of water, in a 30 litre plastic basin. This
was a rate used by some banana farmers in Uganda (Pers.
Comm.). Control suckers were pared but nof treated. Each
treatment was replicated 10 times.

The treated suckers were then replanted in buckets
half filled with soil. They were watered, whenever
necessary using a watering can, to maintain soil moisture.
After two weeks of incubation (in a shade house), the
suckers were uprooted and their corms dissected to expose
larvae. Live larvae were counted and recorded. The
percentage reduction in larvae due to treatments was
obtained by comparing the mean larvae found in treated
with control corms.
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Table 2: Number of weevil larvae recovered from suckers with different treatments

Treatment Soaking time Larvae recovered from suckers % larvae
(hours) {n=10, £ S.E) reduction

Control - 134+ 29 -

Cold water 48 B85+ 09 36.60

Dursban 2 05+ 0.3 96.30

Hotwater 0.3 43+ 14 67.90

reduction in corms although some farmers in Uganda had
reported effective (pers. comm.).
Results of the effect of using different: Dursban doses and
exposure times on larvae survival in corms are presented
in table 3. Increasing the doses and soaking times of
suckers in the solution increased larva] reduction in corms
although there was no significant difference (p>0.05)
berween the mean larvae récovered from corms of the
soaking times and doses tested. There was no significant
difference (p>0.05) in the mean number of larvae recovered
from corms soaked successively in the sane Dursban
solution (Table 4). However, the mean numbers of larvae
recovered from suckers of the different soaking lots were
significantty different (P<0.G5) from the control.

Soaking of pared suckers in a solution of Dursban
solution has been considered as a possible alternative for

cleaning infested planting material of both weevil eggs
and larvae. There are reports that paring and then hot
water treatment does not remove weevil larvae inside
tunnels (Gold, 1998; Gold et af.,, 1998). Therefore, soaking
pared suckers in 8 Dursban solution {at a rate of 1.5 cc per
litre of water) and soaking for 1 hour could be an appropriate
ethod for cleaning suckers of weevils. The recommended
rate is small and the chance of having the chémical
accumulating in the plant and having future problems on
yield is less likely. This rate is however higher than what is
recommended by manufacturers for soil invertebrates and
therefore weevil resistance is less likely to develop. The
advantage here is that a given solution can be used to
treat as many suckers as possible as the solution can be
re-used untit it cannot submerge suckers any more.

Table 3: Percentage* weevil larvae reduction in corms treated with dursban at different dosage I'evels and soaking

times

Dose Soaking time (hours)

{cch 0.1 0.3 0.5 1.0 20 3.0 40 6.0 12 24
of water)

" 1.25 80.8 82.5 81.2 90.5 91.7 94 4 95.2 816 91.9 98.5
1.50 845 87.2 91.2 837 94.1 95.2 95.5 95.7 96.5 99.8
175 854 88.0 927 - - - - - 98.3 98.4
2.00 89.8 4.2 - - - - - L. 99.3 99.5
5.00 93.3 87.8 9.2 B35 96.0 96.4 99.1 - - -
6.00 02.5 95.1 93.3 98.2 897.7 95.2 98.6 - - -
8.00 93.3 96.9 96.4 98.2 - - - - - -
10.00 94.6 8.8 084 97.5 - - - - - -

*=Percentage larvae reduclion from treated corms was calculated relative to larvae recovered from control corms

Tabla 4: Weevil larval reduction in corms treated with
re-used solutions of Dursban

Soakin Mean number % larva.
ground of larvae reduction
recovered (n=10, +5E)

First 13803 933
Second 1.20£ 0.3 04,1
Third 21505 89.5
Forth 170+ 05 91.7
Fifth 1147 #0.2 94.3

* Parcentage larvae reduction from treated comms was
calculated relative to larvae recovered from control corms

The use of a clean planting material can retard initial
weevil and nematode population development. Farmers
can benefit if other sanitary measures in the plantation are
properly done. This method however should not be seen
as the only solution. It has to be integrated with other
management practices for reducing weevil and nematode
infestation.
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