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Stocking of Piscivorous Fishes: A Possible Solution to
the Conflict between Fishery Development and Water
Quality Conservation in the Yangtze Lakes, China
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There are many lakes spreading along the
middle and lower reaches of the Yangtze River,
China. These lakes are typically shallow with
dense submersed macrophytes (Liu 1984). They
have no summer oxygen or temperature
stratification, and are highly productive Xie
and Cui 1996). As these lakes are located in
densely populated areas, most of them are
intensively used for fisheries. A major form of
fisheries, especially on small lakes, is artificial
stocking of commercial fish species. Typically,
the herbivorous grass carp (Ctenopharyngodon
idella (Cuvier et Valenciennes)) is stocked to
utilize the wmacrophytes, Dbighead carp
(Aristichthys nobilis Richardson) and silver carp
(Hypophthalmichthys molitrix Cuvier et
Valenciennes) stocked to utilize the plankton,
and common carp (Cyprinus carpio Linnaeus)
stocked to utilize benthic invertebrates (Liu and
He 1992). Such practices often results in very
high fish yields, but may also cause water
quality problems. Overstocking of grass carp
can result in drastic reduction or total
elimination of submersed macrophytes and
subsequent increase in algal biomass, and
sewage and fertilizers are often introduced to
increase plankton production (Chen 1989). As
lakes in these densely populated areas are often
sources of drinking water supply and provide
local tourism, conflict between fishery
development and water quality conservation
has become a major problem. There has been an
interest in developing alternative fishery
strategies to solve this conflict. Because of the
high market value of piscivorous fishes,
attempts have been made to stock piscivorous
fishes into lakes.

Over the past decade, studies on North
American and European lakes have shown that
the dynamic of an aquatic ecosystem is
regulated by both the bottom-up and the top-
down effects (Bowlby and Roff 1986, Northcote
1988). Anincrease in the biomass of piscivorous

fishes, which are at the top of the food chain of
lake ecosystems, will result in a decrease in the
biomass of their prey species, often
zooplantivores. The decrease in plantivorous
fishes will result in an increase in the biomass of
herbivorous zooplankton, which causes the
decline in algal biomass and improvement in
water quality. Such an effect, called trophic-
cascading effect, has been proved in many lakes
(Carpenter et al. 1985, Carpenter and Kitchell
1988, McQueen 1990). A new approach of
control of eutrophication in lakes,
biomanipulation, which involves stocking of
piscivorous  fishes and/or removal of
planktivorous fishes, has been successfully
applied to a number of lakes (Carpenter and
Kitchell 1988, Van and Gulati 1992). Such
studies and practices suggest that stocking of
piscivorous fishes may be a solution to the
conflict between lake fishery development and
water quality conservation, though the effects of
piscivorous fishes on the Yangtze lakes remain
to be studied.

Some native piscivorous fishes, such as
Siniperca chuatsi (Basilewsky), Channa argus
(Cantor), Elopichthys bamusa (Richardson) and
Silurus asotus (Linnaeus), in lakes along the
middle and lower reaches of the Yangtze River
are important commercial fishes. Traditional
strategy has been to control the populations of
the piscivorous fishes to reduce their predation
on juveniles of the stocked fishes (Chen et al
1978). In recent years, the high prices of some of
the piscivorous fishes have stimulated stocking
of these fishes, especially Siniperca chuatsi.
Two problems exist in the stocking fishery on
piscivorous fishes. One is the high cost of
fingerlings for stocking, and the other is lack of
method for the assessment of potential yield
from such fisheries. S. chuatis is an absolute
piscivore that accepts only live fishes as food
from the initiation of feeding (Fan and Wang
1995). This means that the cost of fingerling



production can be very high. Research is in
progress in our laboratory on the method for the
assessment of potential yield of piscivorous
fishes in the Yangtze lakes (Y. Cui, unpublished
data). Study on the population biology of a
dominant small fish, Pseudorasbora parva, in
an enclosed area in Lake Baoan, suggested that
the P/B ratio was 2.03 (Zhang 1997).
Quantitative sampling in a large lake, Lake
Liangzi, showed that the biomass of small
fishes was 122.4 kg/m? and the production was
estimated to be 248.5 kg/m%y. Data from a
laboratory study on the bioenergetics of
Siniperca chuatsi, was used to develop a
bioenergetics model (LLiu 1998, Liu et al 1998,
unpublished data). Model simulation showed
that Siniperca chuatsineeds to consume 4695.6
g of prey fish when growing from 100-1090 g over
a one-year period. Assuming that 50% prey {ish
production was available for the growth of
Siniperca chuatsi, the potential yield of this
piscivore was estimated tobe 238.5 kg/ha. The
analysis suggests that the economic value of
piscivorous fish stocking is much higher than
that of stocking of traditional cultured fishes.
Thus stocking of piscivorous fishes is a practical
altemative to the conventional stocking
strategy.
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