Letters

3350 liters per kg , less than the

I read with interest the article by
David Pimentel et at. entitled " W ater Resource s: Agr icult ure, the Environment, and Society" (BioScience
47: 97-106). It may seem strange,
but the fa rming of fish is surprisingly efficient in term s of water use.
When the world is trying to save
fresh water and grow more and better food at the same time, this option
ought to be considered .
Pond production of chan nel catfish ilctalurus punctatus) yields an
average of approximately 4200 kg/
ha of fish on a feed input of 5900 kg/
ha (Schwartz and Boyd 1994). Using
Pimentel et al.'s figure s, I calculate
that it takes approximately 1 ..54
million liters of water to produce 1
metric ton of typical catfish food,
containing 48 % soybean meal an d
41 % cornmeal (Lo vell 19X9). A high
estimate of water usage in pond culture of catfish in the Southeastern
United St ates is 17.5 million liters
per hectare per ye ar, if all the water
from pond draining is lost (Boyd
1995). Adding the amount of water
needed for feed production and the
amount lost to evaporation and seepage from, and draining of, ponds
gives an es tim a te of 6300 lit ers of
water per kg of channel catfish produced. In the best ponds (i.e., those
with low seepage and evaporation
rates), and with reuse of pond draining water for irrigation, the figure is
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amount needed to produce broiler
chickens according to Pimentel et a1.
Another common fish pr oduction
system in the United States is the
flowing -water raceway. Production
of trout in su ch systems requires
approximately 600,000 liters of wa ter per metric ton of fish per day
(Steven so n 198 7), and the feed has
practically no grain or water con sumptive components . A conservative estimate of time to market size
(30- 35 em) is 14 months (Ba rd ach et
al. 1972). Thi s translates into a wa ter usage of 252,000 liters per kg if
all th e water is discarded. However,
because trout raceway water can be
cleaned and replaced into the watershed, the actual amount of water
lost in trout production might be
minimal. If 75% of the water were
recycled, consumptive use would again
be less th an th at for broiler chickens
as calculated by Pimentel et al.
Tilapia (fam ily cichlidae ) culture
in ponds is growing rapidly, both in
the United States and elsewhere.
Although growing the feed used by
commercial growers req uires a pproximately the same am ou nt of
water needed for catfish feeds, tilapia can take advantage of natural
food w ebs fueled bv manures and
other agricultural 'byp r od ucts in
place of feeds for part of the production cycle (Gr een 1992 ). If the fir st
two months of tilapia feed is replaced by manures and pond draining water is recycled, the amount of
water needed to grow the feed and

replace seepage and evaporati on
losses is 2800 liters per kg of til apia.
Tilapia have the added advantage of
not r equiring particularly fr esh wa ter. In fact, they probably do a little
better if the water is a bit brackish.
Fish production, surprisingly, is
therefore remarkably efficient in it s
consumptive use of water. As the
data discussed here demonstrate, the
production of fish sho u ld be considered when food security in the face
of growing demand for fresh water
is being discu ssed.
RANDALL E. BRUMMETT
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FARMING FISH TO
SAVE WATER

