South African Journal of Animal Science 2010, 43 5, Supplement 1) 510
© South African Society for Animal Science
Peer-reviewed paper: Proc. 43" Congress of the South African Society for Animal Science

Breeding sites of Culicoides midgesin KwaZulu-Natal
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Abstract

Locating breeding sites of disease vectors is @ergiml part of their control and the subsequent
control of the diseases that they transmit. Afrittorse Sickness (AHS) is vectored ®ylicoides midges
and, while information is available on their breweglisites, not much data is available in KwaZuluaNat
(KZN). Tent traps were made and placed at 90 iocatin the KZN midlands. Catch numbers were
correlated to site properties using the generalisedr modelling procedure on untransformed dath &
negative binomial distribution and a log link fulect Sites with increasing ground moisture, insreg@
incident radiation and increasing wetness duratene found to positively increase the number ofge&l
collected from them. Possible applications ofrémults are discussed.
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I ntroduction

South Africa is the enzootic range for African losickness (AHS) virus (Mellor & Hamblin, 2004).
The virus is transmitted by ceratopogonid flieghef genusCulicoides and the two species proven to be the
vectors of AHS ar€ulicoides imicola andC. balitinos (Du Toit, 1944; Venteet al., 2000; Paweskat al.,
2003). Culicoides larvae often occupy an ecotone where there istesulestrate rather than free standing
water (Melloret al., 2000). They breed in both salt and fresh watarshes, animal dung, rotting vegetation
such as fallen banana trees and forest floor cavéree holes, in waterlogged pastures, on beaehnesnd
leaking irrigation pipes and water troughs, in mudarm yards, and in areas of both high and lowanig
and faecal matter content. They have been founsewmage installations and drainage channels. Most
commonly they are found along the edges of potileass and any permanent water body (Service, 1971,
Bravermanet al., 1974; Lubega & Khamala, 1976; Mellor & Pitzoltl)79; Edwards, 1982; Mellat al.,
2000; Mullen, 2002). These diverse habitats makédidal control of midges very difficult.

Bravermanet al. (1974) used a simple flotation method whereby dampf possible habitat were
added to salty water and the larvae simply floatethe surface. This worked well for many of tipedes
except forCulicoides imicola which was shown by Nevill (1967) to sink when séngp by this method.
Lubega & Khamala (1976), Mellor & Pitzoltis (197&)d Randall (1982) incubated samples from theisoil
controlled environment facilities, using effectitemperatures of between 25 °C and 28 °C (Bistiag.,
1996), and constant light (Bish@p al., 1998). Emergence traps in the field are the maffsctive (Pajor,
1987).

If horse owners are aware of some habitat param@terhichCulicoides imicola breed, they will be
able to take appropriate steps to suppress thdgiauy which could have a positive impact on theidence
of African Horse Sickness disease vectors.

Materials and M ethods

Tent traps (Pajor, 1987) were constructed for tiikection of emerging midges. The central stake of
the gauze tent supported a collecting bottle comgia 15% Savlon™ solution for preservation of the
midges. Modifications to the Pajor design inelddh smaller tent collection area of 75 cm x 75acm a
tin can as the gauze and collecting bottle suppblinety tent traps were sampled at twelve farmshin
Howick area of KwaZulu-Natal during the height betmidge season in February, 2007. Farms that had
previously had outbreaks of the disease were selecTent traps were placed at five strategic lonat
across the twelve farms to produce replicated migent data for five possible breeding locatiorhe
possible breeding locations varied in ground cdkiduyu or another type of vegetation), vegetatiemgth

The South African Journal of Animal Science is available online at http://www.sasas.co.za/sajas.asp



South African Journal of Animal Science 2010, 43 5, Supplement 1) 511
© South African Society for Animal Science
Peer-reviewed paper: Proc. 43" Congress of the South African Society for Animal Science

(long (over 30 cm), short (under 30 cm) or nonegident radiation (sun, shade or deep shade), uneist
(dry, wet, or did it squelch under foot) and duratof wetness (permanently wet or temporarily wetdins
or irrigation). Traps were left on site for sevdays. Catches were removed to 85% alcohol, semed
Ceratopogonidae were identified to species and reproductive statutemales (G. Venter, Pers. Comm.
Onderstepoort Veterinary Institute, Private Bag ®8derstepoort, 0110).

The number of midges caught (total catch, malesfaméles) was analysed using generalized linear
modeling procedure in Genstat v9 (2006). The daltavfed a negative binomial distribution, as théadaas
non-normal count data where the relationship betvike variance and the mean was not equal. Aihdg |
function was used (McConwag al., 2006). The significance of the parameter eggan the accumulated
analysis of deviance was used to analyse ceratoipogmergence in breeding locations differing in
moisture, duration of wetness and incident radmtio

Results and Discussion

Catch numbers were very low (Table 1). Approxirnya82% of midges caught were males and 68%
were females. An increase in the level of thediaatas assumed to increase the probability ofngighe
catch of midges. More females (P <0.001) were loliug moister soil with more incident radiation and
increases in male midge numbers were found to dlelyhcorrelated to increases in both ground modstur
and wetness permanence (Table 2). Ground covervegetation length did not significantly affect the
numbers of midges caught.

Table 1 Species and total catch data of the female devedamahstages and sexes@ilicoides midges
caught byin situ larval emergence traps

Culicoides species Nulliparous Parous Gravid Female Male
C. balitinos 3 3 1
C. glabripennis 1 1

C. gulbenkiani 1 3 4

C.imicola 4 1 5 1
C. leucostictus 30 5 35 18
C. magnus 5 5 2
C. neavei 1 1

C. nevilli 1 1

C. nivosus 1
C. pycnostictus 7 7 1 15 8
C. schultzei 1
C. trifasciellus 1
C. zuluensis 37 10 1 48 23
Total 86 27 5 118 56

Low yields from emergence traps are common (G. &erers. Comm.). The data show however,
that Culicoides bolitinos that have only been found thus far in dung (Meigein& Paweska, 2003) were
found in dung and under low trees in very deep shadlhe percentage emergence of juvenile malgeasid
(32%) is interesting in comparison to adult midgeadJenkins, 2008) of 8%. Midges are far morelyiko
emerge from very wet (squelchy) sites as opposetdtiés ones. Dripping irrigation pipes that areved
frequently may possibly not be a concern. Sucbssés dripping taps, gutter down-pipes, septic tank
overflows, leaking reservoirs, edges of drainadehdis and small depressions that are always wetofar
greater concern. Both male and female catches wigreficantly increased by an increase in ground
moisture, and total midges increased where wetmasgpermanent, although female midges did not eamerg
from permanently wet sites. Barnard (1998) andtivain & Baylis (2000) also found more females where
temperatures were higher, as in sunny sites.
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Table 2 Parameter estimates of untransformed male andlédemalge numbers analysed by negative
binomial generalized linear model with dispersi@rgmeter k = 1 with a log link function in Genst&
indicating the emergence of midges from breedirggations different in moisture, incident radiationda
duration of wetness

Parameter Sex Estimate Std error T prob
Constant Male -4.725 0.966 <0.001**
Female -3.956 0.689 <0.001**
Moisture® Male 1.726 0.497 <0.001**
Female 1.226 0.260 <0.001**
Permanence of wetness Male 1.930 0.787 0.014*
Incident Radiatior Female 1.414 0.349 <0.001**

Levels of the treatment factors : ¢ Moisture: dry (0)> wet (1) squelchy (2).
o Permanence of water wetness: temporarily web(pgrmanently wet (1).
¢ Incident Radiation: deep Shade ®)dappled shade (3 full sun (2).

Conclusion

Breeding sites foCulicoides midges are small, widely spread and not uniforaigsen by any one
species. Increases in moisture, permanence ofeg&tand incident radiation all positively increasdge
catches. Environmental modifications are highljeefve at reducing midge populations at suitable
breeding sites. Larvicidal activity should be feed on very wet sites that do not dry out but rexailot of
sun if they are to be most effective.
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