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Abstract:

Intensification of aquaculture may result in more fish culture waste being discharged into
adjacent rivers and streams. Due to composition of such wastes, ecological conditions
in waterbodies may be adversely affected. We determined the ecological consequences
of freshwater land-based Tilapia farms on headwater streams using macroinvertebrate
community attributes and functional feeding response in an upstream tributaries of
a highland stream in Kenya. Nine aquaculture sites adjacent to tributaries of three
headwater streams with different fish production volumes were sampled and monitored
for macroinvertebrate abundance, richness, composition of Ephemeroptera, Plecoptera and
Trichoptera, Oligochaetes and Chironomids (percentage Oligochaetes and Chironomids),
species diversity as well as the functional feeding group responses. The total abundance of
benthic macroinvertebrate consistently increased near discharge points and immediately
downstream of the effluent outlets near the aquaculture farms. We observed positive
correlations between macroinvertebrate attributes (except Ephemeroptera, Plecoptera
and Trichoptera) with fish production at aquaculture facilities adjacent to the tributaries
of the headwater streams. The proportion of Oligochaetes and Chironomids (percentage
Oligochaetes and Chironomids) increased while that of Ephemeroptera, Plecoptera and
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Continued...
Trichoptera at discharge points and downstream of the farms decreased. Also, relative
abundance of scrapers and shredders decreased significantly, while significant increase of
abundance was observed for deposit feeders, filter feeders and parasites with low predator
population at discharge and downstream points. These consistent patterns indicated changes
in ecosystem integrity and functioning, due to aquaculture effluents with particulate organic
matter from fish food-derived wastes becoming a central source of energy in river benthic
food webs.
This abstract was excerpted from the original paper, which was published in Aquatic
Ecosystem Health & Management (2016) 19(4): 431-440.
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