


ts the Sexxiales during captivity
 April to May 3@and itis
unhnotirn if this resulted.ia canni-
baism of the eggs or ~.

Pew young crayfish were found
in traps and dip net samples. Also
in l~ ariiiatk macxoikyte
production was heavy. «xttitiiar
lxidicationcaylgt4Ntggly,ice jotii.

Wl~~ g
was not conducted.

Gwxetth was monitored
thsrntghsut the summer. Young
cia}resh grew rapidly during June
and july, and typicaUy had very
new and acdt, or b~ sheHs,
Iniicating fre~ moitingand
gxotvtli The young cxayfeh grew
to an average size of 3.4 cm  CL! by
aaid-August  Table 1!, rani~
fxoxn 325 to 3.95 cm. The average
siae did not ~abele after August 9.

The ponds were dmined in mid
+Haxnl:e'er and few crayflsh bur-
mws were observed. Predation had
~ been a- pmblern. Otters had
been observed feeding in the
paddies and substantial amounts of
crayfish sheHs were found in otter
feces throughout the summer. No
estimate of standing stock was
made in 1990.

1991 Season
The three paddies were flooded

on May 2-3, and approximately 30
lbs of berried females were stocked
in each by May 16  approximately
260,000 eggs per acre!. Young&-
the-year crayfish were first cap-
tured in dip net sweeps on May 10,
and averaged tL5 cm  CL!. Seven to
24 young crayfish were captured
per sweep, indicating that survival
of young crayfish was much higher
in 1991 than in 1990.

Early in the searxxi, aquatic
vegetation was very thick Iy mid-
July, ahnost none was left Hoating
bits of aquatic macmphytes were
obiamred on aU the paddies on June
18. This floating material looked
similar to the rice clippings found
in wdd rice paddies that have been
damaged by crayfish. Only scat-
tered dumps of wild rice were

growing by July 11, and they were
in the center of the ponds.

Each paddy was fertiliaed in
late May. Two 50 Ib bags of ~
 N-P-K! granular fer5lizer were cut
open and sunk along the windward
 western! shore of each paddy. ln
addition, several bales of discan9ed
hay were added to each paddy.
'Amoughout June, appmxixnately 50
lbs of feed were fed per paddy
twice per week Seed quality was
likely reduced becruise it tuid been
stored at room temperature for a
year. The manufacturer still
recommee9ed its use because it
was meant only as a supplemental
feed. Beginning July 11, the cray-
fish were fed 50 lbs per acre every
other day.

Gmwth varied as a function of
density. Paddy «2 had the smallest
crayfish  Table 1! and the highest

standing stock  Table 2!. Gmvirth
«nd density in the other two
paddies  paddies «1 and «3! were
similar to one another, but crayfish
were larger and less abundant than
in paddy «2. The avenge six» of
young cxayflsh in all thxee paddies
QS cxn CL! was less than that
attairMH in 1990 @5 cm CL! when
densities were much lower. Even
though suppienaental artificial food
was provided in 1991, it apliarently
was not sufficient to compensate
for the higlier densities.

The number of crayfish esti-
mated per acre range9 from 10+14
to 35~ and averaged 19gi8 for
the three paddies comliined. The
average individual weight in
paddies «1, «2, and «3 was 112g
�1 crayfish per Ib!, 58' P9 crayfish
per pound!, and 102g �5 cxayfish
per lb!, xespecthreiy. Estimated
standing stock ranged fmm 267 to
562 lbs per acre, with an average of
between 375 to 450 pounds per

DlSCUSSXOXl
ln both years of the study,

crayfish seemed to vanish from the
paddies during September. Con-
siderable burrowing activity,
especially in the levees, was ob-
served beginning in mid-August, at
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587 lbs. Lorie,
991! reported

the same thne crayfish densities
began to dticUne. When the water
was drawn down in paddies 42 and
N  the drain in paddy 41 was not
functicinal! onSepterriber 25, very
few craylsh wer» found, and few
additional burrows were founcL
The onset of burrouring may be
rehrted to dtxhntng water terripera-
tures or to reproduction.

The nurribie of burrows ob-
served, however, didn't seein to
acrxtunt for the entire popul«Son
that had previously been preserrt.
InterMie predaition, eannlibaUsm, and
emigratasn may have aacounted
for much of the loss. Predators
found in or near the experhnental
paddies included raa>aorta, otters,
mink, slotnks, and great bliie
herons. 'Ihe remains of crayfish
exoskeietons were abutidant in
riuxoon and otter feces hund
around the padc5es. The igqiact of
predators on our one acre ptiddies
was Ukely much higher than it
would be for corrunercial shed
paddies.

If harvesting had been done
during the satin, more crayfish
would have been harvested than
remained for the August standing
stock estimate. For example, had
it begun in July when the crayfish
were two inches-Iong  suitable for
some soft- imel hard-shell bait
markets!, fewer crayfish would
have been kst to predators and
cannibalism. In addition, reduced
densities would have aUowed the
remaining crayfish to grow more
quickly. Given this, it may be
esthuatad that the 1991 potential
harvest from the experimental
paddies was 15 times the August
15 standing crop @tibia 2!. There-
fore, the esthnased potential harvest
for the 1991 season was between
560 and 675 lbs per acre.

This potential harvest compares
weR with-the yieki of Proclttiberus
chrkii and J'. zotartrgidus from

average production of 506 lbs per
acre for the same year. The ~
tialharvest in this study was higher
than the46852 lxi per acre of O.
fttttttltrfs produced in New York
ponds  Pceney, 1957; Tack 1941!,
but was slightly lese than the tl89-
810 lbs per acre of O. iltttttntis
harvested in a Michisan pond
g.ydeU,1938!. 'fhe crayfis in
LydeU's study were harvested at
intervals throufpmut the summer.
Although.undeee, Ilie cttsy8shhi
8..54iet;%@ .tssNiN~4Mee: ' =
been Iia'r.aesied vtheslapeidwas
drained, v@khvitould-aesuR in an
es~ of standirig stock rather
thanhsrrviet polentiaL

%hge {haeize of 0. itttttiiims
produced kn our experimental
paddies was srruiUer than the
PtIscstttlistrts species produced in
Louisiana ponds, the size achieved
here was larger than that of the O.
imttrrinis produced in the New
York and Mtdugan ponds cited
above. Pand-raised Louisiana
crayfish are typicaHy harvested and
marketed at a size of shghtly larger
than 30 per lb. �25 to 14.0 gm
each!  ~fied Lieder, 1989!, which-
translates into crayfish about three
inches Iong  approximately 3$ cm
CL! The crayfish from the experi-
mental paddies in 1991 averaged 62
per lb. �B gm each! and were
approximately 2 3/8 inches long
�8 cm CL!. Crayfish from the four
New York ponds detrcribe$ by Tack
�941! averaged smaller than 230
crayfish per lb.�.9 gm each!.
Crayfish from the Michigan pond
reporbsd by LydeU �938! were
nearly as smaU, averaging 195 per
lb. over three years, and crayfish
from the New York study reported
by Fomey �957! raneed from 99-
253 per lb. �k to 133 gm each!.

In 1990, crayfish grew to an
average length of 3A cm CL, better
than in any of the ponds during

, 1991. Because 1990 densities were
very low, growS was probably

. near maximum for extensive
' culture in central Mhinesota. If
crayfish had been removed during
the 1991 yowtng season as they

~a~ I.
«vesalesistettt theend of the
yegg~ season would Ukely have
bees~

Conclusion
Based on the results of this

study, crayfish can attain a size
suitable for the soft- and hard- sheU
bait market by the end of July and
can attain a marginal food size by
thieend of the Nrstgnswing season.
fCtaitlficatton of rehable markets is
of critical importance if crayfish
culture is to develop. Midwestern
marketer currently exist for bait
crayfish, but are unreUable and
present logistical problems. Cray-
fish cannot be sold live for bait in
Minnesota or most areas of Wismn-
sin and must therefore be trans-
ported live to mincus Indiana,
Ohio, New York, West Vjrghua,
and other states.

O. fttttltltrfs are currently non-
existent in the food market If an
efficient mechanical tail meat peeler
could be developed, the potential of
young'-the-year 0 imtturtiis. for
the food market would increase. A
second growing season would
likely improve market potential for
whole boiled crayfish but may also
reduce economic viability.

The next steps in the develop-
ment of crayfish aquaculture
should focus on the development of
reliable markets and on incorporat-
ing cominimeial-scale crayfish
culture into wiM rice production.
Paddy rice producing areas that
currently do not experience crayfish
problems should not consider
crayfish culture at this time because
of the threat crayfish pose to rice
production if they become estab-
lished. O. ittnttritis can also pose
severe problems for fish production
and should not be introduced
without thought to future pond
use. In areas where crayfish
already cause problems, hrnvever,
crop rotation or polyculture of
crayfish with another aquatic crop
 wUd rice, minnows, etc.! may
produce a greater economic return
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