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The ability of red swamp crayfish Procambarus clarkii 1o receive, evaluate and respond to chemical and
mechanical signals using the antennules and the effect of the organophosphate pesticide diazinon on this
ability were investigated. Using morphological procedures, at least eleven setal types in the antennules
were Identified. Chemoreceptors or aesthetascs comprised about 9% of the total setae in the antennules.
In confrast, two mechanoreceptive setae — the procumbent plumose and medium simple setae —
comprised about 67% and 16% of the total number of setae, respectively.. These results revealed the
dominance of mechanoreceptors in the crayfish antennules. Consequently, the mechanosensitivity of the
lateral and the medial flagellum were examined through sinusoidal hydrodynamic stimulation. Receptor
neurons in both flagella responded to the stimulus that ranged from 5 to 200 Hz. At 50 Hz, the lowest
threshold to water particle velocity was 35 =+ 6.7 and 38 + 6.2 um/s-tm.s. for the lateral and medial
flageilum, respectively. Results showed similarities with the threshold response of carp lateral line, thus
raising the probability of the antennules as a lateral line analog in crustaceans. Based on behavioral
studies, these mechanosensitive neurons play an important role in the crayfish antennular sensory process.
E clarkii employed two sniffing strategies that made use of both chemical and hydrodynamic signals to
detect and localize odorant sources. These strategies included flicking of the lateral flagellum and the
fanning of the antennules by maxillipeds when both flagella were lowered towards the mouth part. Thus,
we suggest that although both lateral and medial flagella are capable of detecting chemical and
hydrodynamic cues, the lateral flagellum primarily functions as an olfactory organ while the medial
flagellum complements by acting as a detector of water velocity and direction. - |
Diazinon disrupted crayfish’s ab]llty to detect chemical and mechanical signals. Crayfish
exposed to 60 pg diazinon/L for 5 days took a significantly longer time to detect chemical stimuli. Also,
the number of individuals that managed to locate the source of the stimulus was also reduced. However,
affected crayfish appeared to have rapidly recovered their chemosensory ability. A day after the exposed
individuals were transferred into diazinon-free water, detection time of exposed and control crayfish were
not significantly different. Moreover, electrophysiological procedures showed that a 2-h exposure of the
lateral and the medial flagellum to 0.5 and 1.0 mg diazinon/L, respectively, could result to a reduction in
mechanosensitivity. The lateral flagellom appeared to be more susceptible to diazinon’s action
presumably because of the faster uptake of the chemical into the transduction system via the
chemoreceptive setae. These disruptions have potential impacts on the ability of crayfish to detect
" important signals that influence foraging, mating, and survival.

- Results of this dissertation show the importance of chemical and mechanical signals among
crustaceans and the effect of diazinon exposure on the reception of these signals. We showed that
diazinon concenirations that are lower than the lethal concentrations (LC50) can cause serious impacts on
the organism. Such bioassays should be necessary tools in assessing the impacts of pollution to aguatic
organisms,
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