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Gas chromatograms of body odors trapped from: buffalo (A), ox (B), and waterbuck (C).

lured by monitor lizard odor (Omolo et al. 2009). The GC-EAD, GC-MS, and subtractive bioassay of 
headspace volatile (kairomones) of bush pig and monitor lizard can thus potentially yield Gau and Gff specific 
attractants respectively, which can be deployed individually or with NAB to enhance efficacy of traps and 
targets used to control sympatric species of  these and other savannah tsetse.    
 
Overall strategy 
The proposed activities will significantly expand our knowledge and pool of control tools associated with the 
olfaction of selected tsetse species. We will combine laboratory and field-based investigations to formulate 
and optimize a panel of novel attractant and repellent blends effective against selected tsetse species. We 
therefore anticipate a two-phased approach to address our study objectives. In the first phase, we will 
characterize and formulate novel effective attractant blends for Gff and Gau. We will first trap monitor lizard 
or bush pig odors at the point of their peak activity and attraction to Gff or Gau respectively, in their natural 
habitats. We will then isolate and structurally characterize constituents of the respective odors by GC-EAD 
and GC-MS using our previously established protocols (Omolo et al., 2009; Gikonyo et al., 2002). We will 
then evaluate behavioral responses of Gff or, Gau to their respective identified EAG-active compounds/blends 
using a 2-choice wind tunnel (Wachira et al., 2016; 2020; 2021; Gikonyo, 2003). We will use this information 
to formulate Gff or Gau  specific attractant blends. Our previous application of the similar approach on cattle, 
oxen and waterbuck (Fig 4) (Gikonyo et al., 2003;2002) generated at most 15 EAG-active constituents that 
we narrowed down to a four-component active ingredient that was most potent (Fig 5) (Bett et al., 2015). We 
expect similar and manageable number of individual components and their blends that can be tested under 
conditions afforded by wind tunnel set up. We will also employ (in this phase) subtractive two-choice wind 
tunnel bioassay and field experiments to determine optimal blend for each of the two species. Since 
identification of bush pig as Gau preferred host (Clausen et al., 1998) was based on 1) enzyme-linked 
immunosorbent assay (ELISA) blood meal assessment with limited antisera (primate, ruminant, monitor 
lizard, Suidae, domestic pig, warthog, bushpig and avian) and 2) most samples were from a single location 
(Muhaka, Kenya coast) (Clausen et al., 1998), we will employ contemporary molecular tools to assess 
allopatric Gau populations to establish the extent of Gau preferred hosts. We will thus sample Gau from at 
least three geographically disparate sites with potentially more diverse wildlife and domestic hosts and assess 
their bloodmeals for host identification using mitochondrial cytochrome oxidase c subunit 1 (COI) and 
cytochrome b (cytb) sequencing coupled to Barcode of Life Data systems (BOLD) and National Center for 
Biotechnology Information (NCBI) database searches. The second phase will focus on formulation of repellent 
blends. In this case, we will employ subtractive two-choice wind tunnel bioassays and field experiments to 
determine the active components (Owaga et al., 1988; Hassanali et al., 1986) on Gau (Fig 1B). In all cases, 
we will use field sampled rather than colony reared flies in our wind tunnel laboratory experiments to provide 
the most realistic olfactory responses by the flies for better application potential. To do so, we will trap 1) the 
savannah species using Epsilon F3 or NGU cloth traps (Odulaja and Madubunyi, 1997) baited with POCA 
and 2) Gff using visually attractive bait since no effective attractants have been described for this species 
(Omolo et al., 2009). We will identify the flies in the field using their morphological features and maintain 
female flies of each species on blood provided by FAO/IAEA using an artificial membrane system in a field 
insectary in respective study areas under ambient field conditions for pupae production. We will transport the 
pupae to respective tsetse insectary at BRI-KALRO laboratories for emergence of F1 generation, which we 
will use in the two-choice wind tunnel experiments. 
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Fig. 4. Gas chromatogram of body odors trapped from buffalo (A), 
ox (B) and waterbuck (C). 
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> 82% feeding efficiency reduction 
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Novel Repellent Blend (NRB)

Wachira  et al., (2020) . Acta Trop.211:105597.. Wachira  et al., (2025) PLoS Negl Trop Dis. 19(7):e0013367



4
Wachira  et al., (2025) PLoS Negl Trop Dis. 19(7):e0013367



Tsetse abundance three meters from oxen

0%  Feeding efficiency for G. pallidipes

Feeding efficiency 

for G. asuteni



Richard Echodu

Daniel Gamba

Grace Murilla

Winnie Okeyo Serap Aksoy

Ahmed HassanaliPaul Mireji

Joanna Auma Robert Opiro

Raymond Mdachi

Imna Malele

Pamela OletJohnson Ouma Clement Mangwiro

Rosemary Bateta Brian Weiss

Michael Okal

Kennedy Ogolla



7


