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Larval abundance in autumn 1992 did not warrant
treatment, and adult annoyance remained low (Fig.
8c). Later in the year, between 57 and 80 breeding
sites between Hopetown and Augrabies Falls were
treated three times (Table 1).The first treatment was
about 2 weeks later than planned, partly because of
adelay in the pur  asing of larvicide, and partly be-
cause of warmer water temperatures, which speed-
ed larval development. Consequently, a slight out-
break of adults occurred in all three areas in August
(Fig. 8c). However, applications of Teknar®HP-D (be-
tween Hopetown and Marksdrift) and Abate®200EC
(between Marksdrift and Augrabies) were success-
ful, despite I zold water (11—13 °C) (Table 1), and
the outbreak was short-lived (Fig. 8c).
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FIG.7 Median abundance of blackfly larvae in rapids in the vicinity
of Upington, measured weekly between July 1991 and
December 1995. These rapids were usually left untreated,
but were exposed to larvicides, both intentionally and unin-
tentionally, on a few occasions, indicated by arrows. Abun-
dance classes were based on a 10-point, semi-logarith-
mic scale (Palmer 1994)

The second treatment, withTeknar® -D, was simi-
larly successful, with good (> 80 %) larval mortality
at 3/3 of the sites monitored. Fixed helicopter book-
ings delayed the third treatment by 1 week, and pu-
pae formed, resulting in a slight outbreak of adults
in the Douglas and Prieska areas (Fig. 8c). The third
treatment was cut short because the helicopter
crashed opposite the farm “Paal se werf”, about
20 km downstream of Douglas, leaving approxi-
mately 25 rapids and 150 km of river between Hope-
town and “Paal se werf” untreated. Consequently, an
outbreak of adults occurred in the per reaches
after the crash (Fig. 8c). However, good control was
obtained at treated sites.

The number of weeks in which avers  adult annoy-
ance exceeded 1, ranged from O (in tne Upington
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Control of pest blackflies (Diotera: Simuliidae) along Oranae River

also shown that winter treatments of both temephos
and B.t.i. were effective at recommended dosages,
at water temperatures between 11 and 13 °C (Table
1). Therefore, increased dosages because of cold
water do not appear necessary. Furthermore, this
study has shown that, for most of the time, concentra-
tions of TSS in the Orange River were well within the
limits for optimal efficacy of B.t.i. Therefore, it is un-
likely that TSS constitutes a limiting factor for the use
of B.t.i. in the Orange River. On the other hand, con-
centrations of planktonic algae often exceeded the
limits for optimal efficacy of B.1.i. Therefore increased
dosages of B.L.i. are recommended under these con-
ditions. The use of temephos should be restricted to
high-flow conditions because of the difficulties of
accurate dosage determination at low flow, the det-
rimental impacts on non-target fauna at high dosages
(Palmer 1993; Palmer & Palmer 1995) and potential
problems with resistance (Guillet et al. 1980; Kurtak
1986; Adiamah et al. 19886).

Although numerous problems in the control of black-
flies along the Orange River were encountered, an-
noyance levels of adult blackflies were significantly
lower than in previous years. The programme may
therefore be considered a success. Furthermore,
many of the logistical teething problems of treating
a river the size of the Orange have been overcome.
With improvements in larvicide formulations, future
control should be more effective.

In conclusion, the following recommendations are
made:

+ Control of the spring outbreak should be planned
well in advance, with the first treatment starting in
mid July. A flexible protocol is required to control
outbreaks at other times of the year.

+ B.ti. should be applied in most cases, although
increased dosages are recommended when the
number of algal cells exceeds 1 500/mu.

+ The use of temephos in the Orange River should
be considered only during algal blooms when fiows
exceed 300 m?¥/s.

* The Department of Water Affairs and Forestry
should try to ensure that the river does not remain
high for periods exceeding 4 weeks in winter, 3
weeks in spring and autumn, and 2 weeks in sum-
mer.

We conclude that helicopter application of larvicides
is an effective n  10d of controlling pest blackflies
along the middle Orange River.
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