
North American Journal of Aquaculture 65:73-81, 2003 
© Copyright by the American Fisheries Society 2003 

Induction of Early Spawning of Channel Catfish in Heated 

Earthen Ponds 

R. PAUL LANG, ROBERT P. ROMAIRE, AND TERRENCE R. TIERSCH*

Aquaculture Research Station. Louisiana Agricultural Experiment Station.

Louisiana State University Agricultural Center, 
Baton Rouge, Louisiana 70803, USA 

Abstract.-The spawning of channel catfish Jctalurus punctatus in earthen ponds is limited to 
the spring and early summer (late April through June) in North America, when water temperatures 
range from 24°C to 30°C. Temperature appears to be the primary factor that influences the timing 
of spawning in channel catfish. The heating of ponds will allow the spawning season to begin 
early. During the late winter and spring (February to early May) of 1997, 1999, 2000, and 2001. 
0.03-ha earthen ponds containing male and female channel catfish broods tock ( 1.3-4.1 kg, 440-
680 mm total length) were heated at about 2°C/d by adding geothermally heated water (36°C) and 
then maintained within the range of 24-30°C. Four spawning containers were added to each pond 
and checked for eggs at 3-d intervals. Eggs were removed and evaluated for fertilization percentage. 
Over the 4 years, spawning in heated ponds occurred from 20 to 62 d in advance of spawning in 
unheated (control) ponds, and the period of egg production possible within one season was doubled. 
Spawning usually commenced within 1-2 weeks of the observation of nesting activity, and 2-4 
weeks were required to collect a total of four masses ( our criterion for the full onset of egg 
production in a heated pond). Fertilization was 87% :':: 8% (mean :':: SD) in spawns collected 
before the onset of spawning in unheated ponds (N = 67 masses) and 87% :':: 5% in spawns 
collected during the normal season (N 26 masses). There were no significant differences in the 
weight (P = 0.08) and fertilization percentage (P 0.88) of egg masses collected early and during 
the normal spawning season. Problems encountered included disease outbreaks of Cleidodiscus 
sp., Jchthyophthirius multifilis, and Flexibacter columnaris in broodstock. Future studies should 
evaluate methods to reduce the added costs of heating ponds and incubating egg masses. 

The placement of broodstock in open ponds is 
the dominant method of spawning used by the 
channel catfish lctalurus punctatus industry and 
has changed little since farming of this species 
developed into a commercial venture 40 years ago 
(Dupree I 995). Channel catfish spawn in ponds 
during the spring and early summer when water 
temperatures are in the range of 24-30°C (Brauhn 
and McCraren 1975; Davis et al. 1986; MacKenzie 
et al. 1989), although some references cite a range 
as broad as 20-30°C (Lee 1979; Huner and Dupree 
1984; Busch 1985). Farmers place containers such 
as milk cans, wooden boxes, or metal drums in 
ponds containing sexuaJly mature channel catfish 
(Clapp 1929; Steeby 1987). The males enter the 
containers, prepare them for nesting by removing 
dirt and debris, and attract females inside where 
spawning takes place. After spawning, the males 
drive the females away and care for the egg masses 
(Huner and Dupree 1984 ). Farmers typically re-
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move the egg masses from the containers by hand 
and incubate the eggs in hatcheries in flow-through 
troughs. 

The channel catfish industry relies on pond 
spawning to provide fingerlings, although egg pro­
duction can fluctuate with seasonal weather con­
ditions and is not always reliable. For example, 
spawning will cease or fish will abandon nests if 
temperatures deviate beyond the range suitable for 
spawning (Huner and Dupree 1984). This can oc­
cur during passage of cold fronts (a common oc­
currence during the spring), or during unusually 
warm years. Because farming of this species de­
pends almost entirely on natural pond conditions 
to provide an appropriate temperature profile, egg 
production can be arbitrary and unpredictable. 
Furthermore, the 1-2-month duration of the 
spawning season limits egg production, fingerling 
growth, and research on topics such as disease and 
reproduction to a few months each year. 

The channel catfish undergoes an annual cycle 
of gonad regression and recrudescence, which is 
punctuated by spawning during the spring and cor­
responds to the annual temperature cycle (Brauhn 
and McCraren 1975; Davis et al. l 986; MacKenzie 
et al. 1989). This cycle follows an endogenous 




















