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COTTON RAT POPULATICHS IN FLORIDA SUGARCANE
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Rodents cause extensive damage to
sugarcane (Saccharum spp. hybrids) in
southern Florida (Sazmol 1972). Losses
have been estimated as high as $235/ha
(Lefebvre et al. 1978). Cotton rats
(Sigmodon hispidus) and roof rats
(Rattus rattus) are responsible for
most of the damage (Holler et al.
1981). In-field treatment is required
for effective reduction of rat
populations because of tha distribution
and restricted movemant patiterns of
rats within fields (Lefebvre a2t al.
1385a). Zinc phosphide (2%) baits are
the only rodenticide baits registered
for in-field use in Florida sugarcane.
A preliminary test of in-crop aerial
application of ZP Rodent Bait AGY (Bell
Laboratories, Inc., Madison, Wis.) in
Florida showed poor results in reducing
roof rat populations; only 7 of 40
(18%2) radio-collared rats in 2 treated
fields died whereas none cf 38 radio-
collared rats in 2 control fields died
(Lefebvre et al. 1985b). Furthermore,
no significant difference in pre- and
post-treatment trapping success between
treatment and control fields was
observed. Donovan (1%36) reporced that
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numbers of cotton rats trapped in
fields treated with this bait differed
from those trapped in untreated fields;
however, degree of efficacy was not
discussed.

Our study was conducted to obtain
preliminary data on the effectiveness
of ZP Rodent Bait AG in reducing cotton
rat populations in Florida sugarcane.
The study also provided information on
the rate of disappszarance of the bait
following applicaticn.

HETHCES

We selected 4 sugarcane fields (7.3-
ha; 3646 X 183 n) at the Okeelanta
Diwvision, Gulf and Western Feood
Products, Inc., Palm Reach County, for
study in October 1985 based on result
of trapping field edges for 2 nights
with 24 Haguruma (Japanese) wire mesh
live traps. We selected fields where
4-5 rats/field were captured. Two
fields were randomly chosen for
treatment with the zinc phosphide bait
and 2 were untreated. Four 366-m
transects, 37 m apart, vare cut through

he length of each sugarcane field and
22 live trapping stations (83/field)
were locatad on each transect at l5-m
intervals. We trapped from 17-22
October 1985; captured rats were
individually marked in zach ear with
numbered metal tags and releasad at the
capture location. All captures for
individual rats were recorded by date
and number., The zinc phosphide bait
was applied aerially (at the registered
rate of 5.6 kg/ha) on 22 October 1985
to the 2 fields selected for treatment
and to an adjacent buffer area (180 m
wide) except where fialds were bordered
by a barrier to rat movement (i.e.,
road or large canal). We ctrapped again
from 28 October 1985 to 3 November 1985
using procedures identical to those of
the pre-ctreatment trapping.

Efficacy of the Z.P. bait was based
on reduction of cotteon rat populations
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as reflected by trapping data. Ve
analyzed trapping data by Program
CAPTURE (Otils et al. 1978) to obtain
population estimates. Total number of
individuals captured pre- and post-
treatment in each field were compared
by 2-way analysis of variance (PROC
GIM; SAS Institute 1988).

To determine the rate of bait
disappearance, we established bait
stations at the first trap site on each
transect in the 2 treated fields. At
each station, immediately after
treatment, wa placed 10 pellets in a
rodent proof wire-mesh cage, and 10
unprotected pellets on the ground. Bait
at these stations was monitored daily
for 5 days to determine rate of
disappearance. A rain gauge at each
field was checked daily to determine
precipitation.

RESULTS

Fewer rats were trapped during the
post- than pre-treatment period in both
treatment fields, despite the fact that
the number of rats captured in each
untreated field increased between pre-
and post-treatment periods (Table 1).
Treated fields showed an average
reduction of 81X while control fields
had a mean increase of 66%. The
control vs treatment and the pre- vs

Table 1.

Number of cotton rats captured in 6 days (17-22 Qctober 1935) of
treatment and 6 days (28 October - 3 Hovember 1983) of postc-treatment live
in south Florida sugarcane fields with and without zinc phosphide rodentici

post-treatment responses approachead
significance (F =~ 6.59; 1 df; P =~
0.0622; and F =~ 6.00; 1 df; P =~ 0.0705
respectively). The interaction
between the 2 effects was highly
significant (F ~ 38.22; 1 df; P <
0.0035) indicating that pre-to post-
treatment changes on treated fields
differed from those cohserved on
untreated fields,

Population estimates could not be
used in evaluating efficacy. Program
CAPTURE provided estimates for all 8
trapping periods; however, only one was
considered to be valid (Control Field
1, pre-treatment). Ochers were
considered invalid because they were
derived from a model without an
estimator, or failed the tests for
goodness of fit or closure.

Protected and unprotected bait
placed at stations disappeared rapidly
(Table 2). By the firsc day after
treatment only 4 (2 protected; 2
unprotected) staticns had pellets
reraining and by the fifth day after
treatment bait was gone frem all
stations. Fire ants (Solsnepsis
invicta) were observed fceding on baic
at several of the stations where bait
remained on the first and second day

-,

after placement.

application.
No. Cotton Rats Captured
Field Pre-treatment Post-treatment Difference (%)
Treatment 1 50 14 -36 (-72)
Treatment 2 42 4 -38 (-90)
Total g2 13 X = -37 (-81)
Control 1 24 51 +17 (+57)
Control 2 27 42 +15 (+64)
Total 61 96 X = +16 (+66)

199



Table 2. Rate of disap

pear:nece of protected and unprotected zinc phosphide bait
n

particles at &4 bait stations (10 pallets/station) in each of 2 Floxida sugarcanz

fields, Qctober 1985.

o

Mean Pellets Remailning

Days After Protected Unprotected
Placement Stations Stations

1 2.9 3.6

2 2.5 3.6

3 1.3 1.3

4 1.3 1.3

5 trace trace

DISCUSSION AND CONCLUSIONS

This preliminary test indicates that
ZP Rodent Bait AG is efficacious in
reducing cotton rat populations in
Florida sugarcane fields. The fact
that increased numbers of rats were
trapped in the untreated fields during
the post-treatment period whereas
reductions were obtained in the treated
fields adds credence to this
conclusion. The increase in rats
captured in untreated fields may net be
entirely due to a population increase.
Laynea (1974) found that probabilicy of
capture was higher for cotton rats that
had been previously captured,
aspecially on day 1 of his trapping
periods. The same behavioral response
would have been expected in the treated
fields. Lefebvre et al. (1978) showed
that consumption of other foods by
cotten rats surviving zinc phosphide
bait acceptance tests was not reduced,
thus, rats in our treated fields should
still have accepted bait in traps post-
treatment.

The results of this study are in
contrast to those of Lefebvre et al.
(1985b), which indicated that ZP Rodent
Bait AG failed to reduce roof rat
populations. Differential efficacy
could result in a shift in the relative
abundance of the two species in Florida
sugarcane. We have, in fact, observed
a general reduction in zbundance of
cotton rats with a concomitant increase

in reof rat abundance since our work
began in 1 This subjective
observation is based on extensive
trapping during a 12-vear period.
ailure to combine use of this bait
with an effective control program for
roof rats may result in increased
sugarcana lesses to that species.
Although the results of this study
indicace that ZP Rodent Bait AG will
reduce cotten rat populations, a more
extensive st Involving multinle
treatments dullﬂg the sugarcane growth
cycle and using numerous fields is

needed. The positive results of our
study support the iniriation of this
intensive and expensive undercaking.

Such a tast should include

determi ation of bait and application
costs as wall as actual damage
rcduction so that cost:benefit analysis
r be conducted, Lefebvre et al.
L;7 ) have shown that such a test
would require between 20 and 62
experimental unics (fields), due to the
variability in redent damage among
sugarcane fields, to datect a 50%
damage reduction with 90 to 95X
confidence 70 to 95% of the time.

The rapid disappszarance of bait from
both protected and unprotected stations
scemed to be due primarily to fire
ants. Bailt concentrated at stations
may have been more susceptible to this
loss than bait dispersed by aerial
application. Bait particles from
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aerial application were still present
in the fields after 5 days.
Consideration should be given to the
potential for this type of loss in any
use of rodenticide baits at bait
stations. Rain was not a factor during
this study as measurable precipitation
did not occur until the fifth day after
bait application
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