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Investigations into the control of the Kola stem borer
Phosphorus virescens liver (Cerambycidae: co-
leoptera) in Western Nigeria.

Sumario. Los estudios de campo y laboratorie con inyec-
tores hechos con latas de aceite como aplicadores de insecti-
cida. mostraron que el barrenador det tello de e Kola (Phos-
phorus sp } puede ser controlado con éxito mediante la apli-
cacion de Gammalin 20 EC (20% BHC Gamms), 0.25%
ia., alos hoyos barrenados por tos insectos.

Theobroma cacao, L. Cola acuminata Vent. Scoich
& Endl. and € nitida Vent, Scotch & Endl, all Ster-
culiaceae, are cash crops that have branches big
enough to harbour stem borers of one of the major
pests of tree crops. The borers so {aridentified include
Tragocephala  nobilis, Tragocephala castnia mainly
on cocoa, Phosphorus virescens, Phosphorus gaba-
nator and Phosphorus virescens var, fansoni mainly
on kola Phosphorus sp. which is the main species
discussed in this work occurs throughout the kola
producing regions of Nigeria. The insect attacks
all ages of kola trees. The effect on young trees is
particularly devastating, resulting in severe stunting,
malformation and often death of the plants This
makes the establishment of new kola groves very
difficult (4).

Cuiltural control methods such as poking of the
insects in the tunnel with long wires, cutting off
and either removal or burning of the cut stems as
well as squashing and killing adult insects have been
advocated (3). Insecticidal control has also been
tried. Squire and Iwenjora (3) sprayed whole plants
with Rogor 40 and obtained about 54% mortality of
the larvae when infected branches were later dis-
sected. In another laboratory trial at Umudike,
they found that 11340 gm of Sevin in 27 30 litres
of water applied as a drenching spray seemed promis-
ing in controlling the pest. They suggested that this
insecticide was worth further field trials. Ojo (1)
reported less than 50% larval mortality due to the
application of each of the insecticides: Lannate 20
E. C., Gammalin 20 E. C. and Nuvacron 50 E. C.
when sprayed 1o drench infected trees at Kate in Oyo
State, using pneumatic knapsack sprayers.

In this experiment, control measures using special
insecticide applicators were investigated on newly
and long established kola trees threatened by the
pests.

Materials and Methods
An insecticide Gammalin 20 E. C {20% Gamma

BHC) which had long been in use by farmers, mostly
on cocoa, was used in the test, compared with Sevin
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(Sevin 85) W.P,and sugpested for further trials by
Squire and Iwenjora (3) Disposable sysinge and
needles as well as oil can injectors (Plate 1) were
used as spray applicators for laboratory and field
experiments carried out from 1979 to 1980

Fig. 1. Oil can injector and syringe and needle

Larvae extracted from kola branches were placed
in petri-dishes containing filter papers impregnated
with 0.25% ai of the insecticides. Mortality was
recorded after 24 hours. The persistence of the
insecticide was tested by observing larval mortality
on filter papers which had been impregnated with the
insecticide and used immediately or dried for 5 days
before use. Kola branches with larval infestation were
cut from the feld, brought to the laboratory and
insecticide applied into the uppermost hole on the
branch until there was a run off in the basal holes.
The branches were sliced open after 5 days to record
farval mortality as it occured in treated and unireated
branches

Field Test

A kola plot at lfo Pilot Project and another at
Sagamu, both in Ogun State were used during the
two years experimentation. With the aid of oil can
injectors, syringe and needles (Figures 2 and 3} insec-
ticide formulations were injected into the infested
branches. Aluminium ladders were used to gain
access to infested branches on tall trees Larval
mortality was assessed by cutting and opening kola
branches at 5 days after application of the insec-
ticides.

Results

Table 1 shows that Gammalin 20 caused more
mortality of the larvae placed on petridishes

Fig 2 Applying insecticide o kola stem using an oil can
injector,

Fig. 3 Applying insecticide to a kola stem using syringe
and needle.
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Table 1. Larval mortality on insecticide impregnated filter
papet.

No. No. dead %

Insecticide
o treated after 24 hrs Moriality

Gammalin 20 EC.

(0.25%) 8 8 100
Sevin 85 W P

(0.25%) 8 5 615
Control 8 ¥ 0 %

impregnated with insecticide at various occasions.
The fumigant action of Gammalin 20 seemed to be
very efficient as larvae writhed vigorously before
dying. Larvae were observed to die within 24 hours
when placed on filter papers even after 5 days of
impregnation with Gammalin 20 whereas those larvae

placed on petridishes treated with Sevin writhed and
many of them did not finally die after 24 hours.
Those on control (untreated) filter papers did not die
at all. On every occassion, Gammalin 20 recorded a
mean of 100% insect mortality while Sevin 83
recorded 45.5% .

When the insecticides were applied into the
branches, under laboratory conditions, the efficiency
was more in favour of Gammalin 20 than of Sevin
W. P. (Table 2). The mean percent mortality due to
Gammalin 20 in this experiment was also 100%while
Sevin W. P. recorded a mean mortality of 76%.

Field application using oil can injector on younger
trees showed that Gammalin 20 was more effective
than Sevin W. P. in insect mortality. There was no
mortality of insecis on control unsprayed branches
(Table 3). The folinge on plants treated with insec-
ticides at both Sagamu and Ifo were obhserved to
rejuvenate later.

Discussion

When branches were cut, only one insect per
branch always existed and it bored the holes down
the branch before pupating and later emerging. It
was observed thal insects died as soon as they
probably came in contact with Gammalin 20 Treat-
ment with the same concentrations of Sevin 85 W.P.
did not cause as much death of the insects as Gam-
malin 20.

Table 2. Insect mortality in kola branches treated under
Erboratory condition.

No. No. dead %

i icid . .
nsecticide treated after 5 days  Mortality

Gammalin 20 EC

(0.25% 20 20 100
Sevin 85 W.P,

(6 25%) 21 16 76 6
Control 18 1 8

Total of three occassions.

There were more chances of blocking the syringe
and oif can injector with Sevin W, P. than with Gam-
matin 20 E. C.

Farmers have been used to spraying Gammalin 20
on cocoa against attendant pests for the past 20 years
and residual tests on cocoa have shown that it is
relatively safe to handle. Farmers would therefore
need no further training in the preparation and han-
dling of Gammalin 20 E. C. The contact, fumigant
and stomach activities of Gammalin 20 E. C
probably increased its activity over Sevin W. P. most
especially with the method of application, i.e using
oil can injector.

The applicator used in the field could be obtained
locally and at various low prices. Squire and Iwenjora
(3) had commented that folial spray application is
difficult during the rainy seasons. I control is direct-
ed against the larval stages using the oil can injector,
damage would be stopped as opposed to being
minimised by applying folial sprays against the adult
beetles (2; 4}. The oil can injector method is precise

Table 3. Larval insect mortality in kola branches treated in
the field using oil can injector.

Na. No. dead 9

Insecticide treated  after 5 days Mortality

Gammalin 20E.C.

(0.25%) 10 9 100
Sevin 85 WP

(0.25%) 10 6 80
Controi 8 0 0

Total of two occassions.
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and would reduce the amount of insecticide used
when compared with other methods of application
including folial spray, dusting and painting. The
method is also one that can be applied in any season
{rainy or dry) to obtain maximum efficiency as the
insecticide pgoes directly into the tunnel. It is however
limited to heights within reach but can be aided by
the use of ladders. Since the devastating effect of the
borer is more on younger plants than the very oid
ones, control at the stage of establishment is needed
and can be carried out effectively using the methods
described above,

Summary

Laboratory and field studies with oil can injectors
as insecticide applicator have shown that kola stem
borers Phosphorus sp. can be successfuily controlled
by the application of 0.25% ai Gammalin 20 E.C.
{(20% Gamma BHC) to the holes bored by the insects,
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Nitrate reduction in some tropical grasses in their
natural environment.

Sumario. Diecisiete especies de pastos vy olras nueve
monccotiledoneas que crecian en su medio ambiente natural
fueron sometidas a ensayo respecta a la actividad de nitrato-
reductasa utilizando dos métodos en vivo. El método de infil-
tracion al vacio dio valores mas elevados en 19 especies que
gl método Jawoarski. El significado v posibles aplicaciones
de las técnicas de la prueba nitrato-reductasa para trabajos
en pastizales son presentados en 1a presente comunicacion,

Reduction of nitrate to nitrite by nitrate reductase
is the rate limiting step in the overall reduction of
nitrate to ammonia in plants (3). Some workers have
made correlations between nitrate reductase activity
and grain yield potential of a grass crop (1) and total
dry weight accumulation in ryegrass. Hageman er al (6)
supgested that estimation of nitrate reductase in seed-
lings was a useful approach in the screening of species
in breeding programmes where protein yield was the
objective. A similar approach (using a biochemical
tool) in the assessment of nitrogen requirements is
just as valid in the management of other scological
systems especially in grassland ecosystems. The object
of this study was to develop a method for assessing
the plant nitrate status by NRA assay. The NRA
obiained in two i1 vivo assay methods were compared
in seventeen grass species and nine other mono-
cotyledons growing in their natural environments. The
methods were chosen for their simplicity, relative
inexpensiveness and sujtability for assaying numerous
samples.

Materials and Methods

Seventeen grass species and nine non-grass mono-
cotyledons growing in their natural environment on
the University of Ife Campus, He-lfe, Nigeria were
used in this study. Leaves were harvested and chop-
ped into large pieces about 15 cm squared and 0.5 g
of tissue was used for each assay. NRA was deter-
mined by methods based on the in vivo assays of
Jaworski (8) using propanol and Klepper et al (10}
using vacuum infdtration. Modifications were made
to standardize some of the common basis of both
methods e. g. weight of tissue 0.5 g; incubating
medium 5.0 ml in 25 mi screw cap bottles; concentra-
tion of reagents (0.1 m phosphate buffer pH 7.5, 0.05
M KNOQ;). For the vacuum infiltration technique,
propanol (5 %) was excluded. Samples were vacuum
infiltrated twice for 5-10 minutes each time by
placing the bottles in a vacuum dessiccator and con-
necting it to a vacuum line. Samples were incubated

Abbreviation: NRA Nitrate reductase activity





