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- ~ quadrat sampled areas. To adjust

for this, standing stock foreach -
paddy was calculated by -estimet-
mMﬂmmwwima

oA

- ymmgcrayﬁshlsoesmpewhmtlwy R
7 (Hdsm!m).hasbecomso 1991, berried females wese stocked. Three,mmpaddimm
-___abummwﬂdmwddwsﬂm directly i the paddies without ~ ~ filled'With water by April 26, and
“rice yields haye fallen, according to -~ using cages. A suppl tary. approximately 201bs of berried . -
- local growers. Methods to reduce experimental crayfish diet of 20 females, carrying a total of about -~ -
\ - crayfish populations have been. . . percent crude protein and 6.0 174,000 eggs, were put into cages in
- unsuccessful,while the economic. . percent crude fat (donated by  each paddy. The cages were each -
vnhhqrofmldmeuhmhas&o " Zeigler Brothers) was used to. stocked with approdmately five
- been m enhance growth-rate. .~ - . pounds of crayfish. Stocking was- -
" Californda. ‘Asaresult, Minnesota . . Quadratsamples wereused to  completeby April 30. Young -
- paddy wild rice growers inareas - esumteslandmgstockandhanest. crayfish (0.4 cin CL) were first
'affectadbymyﬁshhaveexpnessed . potential (1991 only) because no - ~ observed on May 31.
jmmﬁtmwbnnsmyﬁﬂ\ - commercial harvest was conducted.  An episode of low dissolved
culture. " The number of crayfish per sample, oxygen killed a number.of theadult -
Should crayfishculturéand . " sex, maturity, and length (carapace  females early on. Densitiesof
IR :matkehngpxweﬁeaﬁle,vamnt " length, CL, in cm) were recorded. - youngcray@mallpmdswem
opportunity Thepnmatyobjective average number of crayfishin - mdﬁuchmdsagﬂﬁmnﬂy
‘was D raise toamarket- . shoreline quadratsamplesby the  ~ during the spring.of 1990, may also
abhﬁm(ﬁomﬂmbﬂtmfwd)by-g - length-of the shoreline. Overhang- have contributed to mortality. This
- theend of the first growing season. - * ing tefrestrial grasses prevented could have delayed hatching and
. The secondary objective was tosee quadrat sampling along some increased the stress on the females.
ifapmduchonlmrelmuidbe R 'sl\melmes Dlpnetsamples. : Nosupp_immhryfood.wassim
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to the females during captivity
(April 30 to May 30), and it is
unlnown if this resulted.in canni-

throughout the summer. Young
cnyﬁd\gmwrapidlydu:mglm
mandsoft,orbrittlve,shells,_

growth. The young crayfish grew
mmaveragesmof34crn(CL)by
mid-August (Table 1), ranging

from 3.25 0 3.95 em. ‘I‘heaverage

size did not increase after August 9.

The ponds were drained in mid
September and few crayfish bur-
rows were observed. Predation had
clearly been a problem. Otters had
been observed feeding in the
paddies and substantial amounts of
crayfish shells 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
Ibs of berried females were stocked
in each by May 16 (approximately
260,000 eggs per acre). Young-of-
the-year crayfish were first cap-
tured in dip net sweeps on May 10,
and averaged 0.5 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 season, aquatic
vegetation was very thick. By mid-
July, almost none was left. Floating
bits of aquatic macrophytes were

observed on all the paddies on June

18. This floating material looked
similar to the rice clippings found
in wild rice paddies that have been
damaged by crayfish, Only scat-
tered clumps of wild rice were

Table 1. Average size (CLcm)
attained in 1990 and 1991 in three
denmtraumpaddms.
Nid o m 1991
334 330
338 318
339 284
growing by July 11, and they were
in the center of the ponds.
Each paddy was fertilized in

-late May. Two 50 Ib bags of 5-45-5

(N-P-K) granwular fertilizer were cut
open and sunk along the windward
(western) shore of each paddy. In

~ acddition, several bales of discarded

hay were added o each paddy.
Throughout June, approximately 50
1bs of feed were fed per paddy
twice per week. Feed quality was
likely reduced because it had been
stored at room temperature for a
year. The manufacturer still
recommended its use because it
was meant only as a supplemental
feed. Beginning July 11, the cray-
fish were fed 50 Ibs per acre every
other day.

Growth varied as a functlon of
density. Paddy #2 had the smaliest
crayfish (Table 1) and the highest

standing stock (Table 2). Growth

and density in the other two

'-.paddies(paddiesﬂandﬂ)wm

similar to one another, but crayfish
were larger and less abundant than
in paddy #2. The average size of

young crayfish in all three paddies

(2.8 cmn CL) was less than that

attained in 1990 (3.5 cm CL) when
densities were much lower. Even
though supplemmlal artificial food
was provided in 1991, it apparently
was not sufficient to compensate
for the higher densities.

The number of crayfish esti-
mated per acre from 10,414
to 35,560 and averaged 19,558 for
the three paddies combined. The
average individual weight in
paddies #1, #2, and ¥3 was 11.2g
(41 crayfish per Ib), 5.8g (79 crayfish
per pound), and 10.2g (45 crayfish
per Ib), respectively. Estimated

standing stock ranged from 267 0

562 Ibs per acre, with an average of
between 375 to 450 pounds per
acre.

Discussion

In 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

i i
r— —————

Table 2. Adjusted Standing Stock and Harvest Potential, August 15, 1991

in areas not
sampler. There were
that

redation,
rveshed and were food limi

o areas in pond #1 and #3
d an estimated 15m2.0mrecrayﬁsh&|anﬂ\esampled locations.

2 Harvest potential was estimated as 1.5 times the adjusted standing stock
to take into consideration such things as crayfish lost to cannibalism,
emigration and los:eg-owﬂ'l potential because crayfish were not

Adjusted Standing Stock Harvest Potential
(Pounds /acre)! (Pounds/acre)?
POND #1 387 t0 465 580 to 697
POND #2 506 to 562 759 to 843
POND #3 287 to 345 430 t0 517
AVERAGE (three ponds) 375 to 450 562 to 675

! Quadrat standi cr? stock estimates were adjusted to take into consideration
densities

abletobe led by the quadrat

one area in pond #2
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the same time crayfish densities

began to decline: When the water

was drawn down in paddies #2 and

lies included raceoons, otters,
mink, skunks, and greatblue. -
herons. The remains of crayfish
exoskeletons were abundant in -
around the paddies. The impact of
was likely much higher than it
would be for commerdial sized

If harvesting had been done
during the season, 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 long (suitable for
some soft- ared hard- shell bait
markaets), fewer crayfish would
have been lost to predators and
cannibalism. In addition, reduced
densities would have allowed the
remaining crayfish to grow more
quickly. Given this, it may be
estimated that the 1991 potential
harvest from the experim
paddies was 1.5 times the August
15 standing crop {Table 2). There-
fore, the estimated potential harvest
for the 1991 season was between
560 and 675 ibs per acre.

This potential harvest compares
well with the yield of Procambarus
clarkii and P. zonangulus from

: ArAat
hbg e AL |

Trrbeg RS TYRRMA ey !
THI G tim s e e

dn.Tha USDA (199¥r~

average production of 506 Ibs per
tial harvest in this study was higher
than the 46-352 tbs per acre of O.

' immunis produced in New York

pcmi:ls (Forney, 1957; Tack 1941),

. but was slightly less than the 689-

810 Ibs per acre of O. immunis

harvested in a Michigan pond
(Lydeli, 1938). The crayfish in

© Lydell’s study were harvested at
s ¥

" Procambarus species produced in

Louisiana ponds, the size achieved
here was langerthanthatoftiwo.

_ immunis produced in the New
York and Michigan ponds cited
above. Pond-raised Louisiana
crayfish are typically harvested and
marketed at a size of slightly larger
than 30 per Ib. (125 to 14.0 gm
each) (Safood Leader, 1989), which -
translates into crayfish about three
inches long (approximately 3.8 cm
CL) The crayfish from the experi-
miental paddies in 1991 averaged 62
per Ib. (7.3 gm each) and were
‘approximately 2 3/8 inches long
(2.8 cm CL). Crayfish from the four
New York ponds described by Tack
(1941) averaged smaller than 230
crayfish per 1b.(1.9 g each).
Crayfish from the Michigan pond
reported by Lydell (1938} were
nearly as small, averaging 195 per
1b. over three years, and crayfish
from the New York study reported
by Fomey (1957) ranged from 99 -
253 per Ib. (4.6 to 1.8 gm each).

In 19%), crayfish grew to an
average of 34 em CL, better
than in any of the ponds during

~, 1991. Because 1990 densities were

" very low, growth was probably

. near maximum for extensive

! culture in central Minnesota. If
|crayﬁshhadbemmmovedduring
! the 1991 growing season as they

!
3
H
3
1

hY

Conclusion

Based on the results of this
study, crayfish can attain a size
suitable for the soft- and hard- shell
bait market by the end of July and
can attain a marginal food size by

. Jdwniification of reliable markets is

of critical importance if crayfish
culture is to develop. Midwestern
markets currently exist for bait
crayfish, but are unreliable and
present logistical problems. Cray-
fish cannot be sold live for bait in
Minnesota or most areas of Wiscon-
sin and must therefore be trans-
ported live to Hlinois, Indiana,
Ohio, New York, West Virginia,
and other states.

O. immuonis are currently non-
existent in the food market. If an
efficient mechanical tail meat peeler

_ could be developed, the potential of

young-of-the-year O immuunis. 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 commercial-scale crayfish
culture into wild 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. immunis 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, however,
crop rotation or polyculture of
crayfish with another aquatic crop
(wild rice, minnows, etc.} may
produce a greater economic return
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