TOXICITY OF CHEMICAL BAITS AGAINST THE
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ABSTRACT

Toxic baits of 402 chemicals were evaluated in the laboratory to-determine
their effectiveness in controlling the red imported fire ant, Solenopsis invicta
Buren. No chemical bait was as consistently as effective as mirex for the
control of the red imported fire ant, although compounds ENT-27931,
ENT-27932, ENT-27933, ENT-27934, ENT-27935, ENT-27936, ENT-27937,
and ENT-62469 were promising and exhibited relatively consistent delayed
action over a 10 to 99-fold dosage.

Mirex has been found to be the most effective toxicant for use in baits
against the red and black imported fire ants, Solenopsis invicta Buren and S.
richteri Forel, respectively (Lofgren et al. 1962, 1963, 1964, 1967; Stringer et al.
1964). Despite an extensive program for laboratory evaluation of alternate
bait toxicants, no other compound has been found to possess mirex’s consis-
tent delayed action over a 100-fold or greater dosage range (i.e. Class V
compound) (Lofgren et al. 1967, Levy et al. 1973, Wojcik et al. 1973). Levy et al.
(1973) reported that although Shell SD23687 exhibited Class V mortality
against the imported fire ant when cold-aged before testing, the compound
was not consistently as effective as mirex in repeated laboratory tests. Field
tests have shown that it is ineffective against natural infestations of the fire
ant (Banks et al. unpublished).

Only 11 chemicals out of a total of more than 1500 tested toxicants have
demonstrated delayed action over a 10-fold to 99-fold dosage range (i.e. Class
IV compounds) (Lofgren et al. 1967, Wojcik et al. 1972, and Levy et al. 1973).
Most of these compounds have been mirex analogs and have not shown
consistent delayed toxicity in the laboratory and/or field tests.

This paper summarizes the mortality data of 402 bait toxicants which have
been evaluated in the laboratory to determine their potential for controlling
the red imported fire ant.

METHODS AND MATERIALS

Toxicants were tested in once-refined soybean oil at concentrations of 0.01,
0.1, and 1.0% against red imported fire ants collected from several mounds in
the Gainesville, Florida area. The evaluation procedures described by Lofgren
et al. (1967) and modified by Levy et al. (1973) were used for the tests.

All chemicals, with the exception of those compounds identified by En-
tomology Number (ENT) are listed by item number according to their
chemical name and structural formula in USDA Agricultural Handbook No.
340 (1967). The chemical names of compounds identified by ENT are given.
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Bait toxicants were classified by the following system (Lofgren et al. 1967).
Delayed toxicity was defined as less than 15% mortality after 24 hrs and more
than 89% mortality at the end of the test period.

Class 1.—Compounds that gave insufficient kill at the preliminary test con-
centrations (less than 90% kill at the end of the test period).

Class

Ia—Maximum kill 0 to 29%.
Ib—Maximum kill 30 to 59%.
Ic—Maximum kill 60 to 89%.

Class I1.—Compounds that killed too fast at the higher concentrations but
gave insufficient kill at the lower concentrations; that is, 15% or more kill after
24 hrs and 90 to 100% at the end of the test period at the higher concentrations
but less than 90% kill with the lower concentrations at the end of the test
period.

Class

ITa—Produced fast kill at 1.0%.
ITb—Produced fast kill at 0.1 and 1.0%.
Ilc—Produced fast kill at 0.01, 0.1, and 1.0%.

Class 111.—Compounds that show delayed action over a onefold to ninefold
dosage range.

Class

IITa—Delayed action occurred between 0.25 to 1%.
IITb—Delayed action occurred between 0.025 to 0.1%.
IIIc—Delayed action occurred between 0.0025 to 0.01%.

Class IV.—Compounds that show delayed action over a tenfold to ninety-
ninefold dosage range.

Class V.—Compounds that show delayed action over a hundredfold or greater
dosage range.

REsuLTs AND DiscussioN

Results from the tests are shown in Table 1. No chemical bait was as
consistently as effective as mirex (5008) for the control of the red imported fire
ant, although compounds ENT-27931, ENT-27932, ENT-27933, ENT-27934,
ENT-27935, ENT-27936, ENT-27937, and ENT-62469 were promising and
exhibited relatively consistent delayed action over a 10 to 99-fold dosage.

The similar structures of the 7 phosphorothioic acid bait toxicants from
Hebrew University indicated that ortho, para, or meta substitution of one or
more bromophenyl or fluorophenyl radical(s) on the basic benzene con-
figuration did not increase delayed toxicity over a wider range of concentra-
tions. No significant additive or synergistic effect resulted when several of
these compounds were mixed at a 1:1 dilution at the 3 test concentrations. In
addition, these compounds, as well as ENT-62469 are basically phosphatic and
should not exhibit the environmental persistence (i.e. slow environmental
[ecological] degradability) that has been attributed to mirex and other
chlorinated hydrocarbon insecticides.



157

Levy at al.: Bait Toxicants For Fire Ant

9%09
6861

€0.8
GII8
GLGL
€EY9
LLE9
69¢9
[44¢!]
0L09
68
6689
i A
LEYS
Lo6¥
o¥Ee
8GLT
Oovel

Sy09
6881

6¥48
(4981
ovSsL
8CV9
¥LE9
8929
Ge19
8909
ra¢i
8689
G0LS
¥82¢
G06¥
0¥€¢
9GLT
6031

G96S
L160

0L¥8
0118
9veL
Ley9
€LE9
G839
€€19
8709
0v6s
L68S
6695
160S
co6¥
(4544
g9L1
1001

9r65
G650

80¥8
G018
01EL
96v9
89€9
8¥¢9
0E19
r09
6€65
9689
8699
6£0%
8687
9¢€e
(44948
1950

078
I¥6S ¥E65 L169
GEE0 1%€0 01€0

66E8 £LE8 G128
1018 0018 LSO8
¥PIL 8E1L TEIL
GS¥9 ¥er9 0cv9
1969 99€9 99€9
0¥29 6£¢9 Lcd9
Gc19 val9 €19
G009 9865 ¥86G
€669 3669 Lc6S
G68< 188G 6.8S
L69S ¥69¢ €69S
€667 ¢66¥ BEGY
968y 168¥ 093¥
0262 9186 91€%
0GST O¥ST 90¥1
¥E¥0 1660 9¢E0

SY18 G6¥L 9¥CL €629 BOT9

1689
1660

O1gs
9608
611L
61%9
19€9
¥1c9
L119
0869
9669
898G
6899
9E6¥

G985
68¢0

9818
8%08
[49V)
L1¥9
8GEY
L029
9119
yL6G
£26S
0989
L89¢
¢E6¥

6785 999¢
9.20 TL20

818 0LI8
L¥08 086L
809 89%9
91¥9 ¥1¥9
9G€9 69e9
G919 LST19
¥119 2119
€L6G TL6G
916¢ ¥166
6989 8S8¢
989¢ ¥89¢
0E£6¥ 626¥

L0y 1I8T¥F E91E ¥¥9¢

T1€3
Yo¥l
08¢0

£€61¢
0or1
6.20

GBTG E81C
8661 G6€1
£L20 S020

G199
L8T0

6918
989L
c9¥9
e1¥9
€669
] 8¢)
G019
0L6G
€169
€489
£€89%
14414
G898
0802
G6E1
¥810

¥919
681G
e810

asiIs
¥L9L
S¥¥9
YOr9
8¥€9
0619
1019
€969
G16g
8¥8¢
1899
4431
0€92
€008
16T
1810

¥E19 8019
g16¢ 1¥9¢
6L10 8LIO

0S18 ¥FI8
GG9L 199L
W9 6£v9
16€9 ¥8E9
1089 9629
8B¥Y19 L¥Y19
0019 9609
196S 096¢
806G L06S
¥¥8G 1¥8¢
1L9G 0L99
&c6y 816V
1G€G 6VEC
G661 0661
PLET 89EI
0810 &c10

¢019 6%09
BISG LLEG
LLTO LOTO

6€18 LIIS
LLSL 9LSL
BEY9 9E¥9
€8€9 08€9
9L29 €L3%9
9¥19 S¥19
¥L09 €L09
966G L¥6S
906G S06G
6£89 ¢¢89
PGS OLPS
g16¥ 606V
8¥€c ¥¥ES
T9LT 6SL1
GIET 09¢1
G010 ¢010

qI

B]

JoquInN Waj] JUedIxo],

sse|D
AeroN

"LNY TH1] AALY0dIN] A4y THL J0 TOULNOD) H0d AALVATIVAY STVOINTH))

T H'TdV.L



Vol. 57, No. 2

The Florida Entomologist

158

[(g90d) aD9903-LHJ]-1Adord-d-[Ayjswrens)- Ny N NN ‘9PIueIp oLoydsotd,

(£318I9ATUN) MBIQOH LT 'S "H) 18188 [APPeWIP-0‘0 :%:onaoﬁoﬁi.w 2)-0 ‘proe oronroroydsoyJs
(£y1s10a1U[) MBIQOH 91 'S "H) 19380 [AyjowIp-(°Q ([Ausydowolqrp-gg)-0 ‘Proe dtoryjoloydsoyy,
(£3sI0ATU[) MAIGRH CT "S "H) 19389 [Ayjeunp-0°Q ([Ausydoron(j-0)-¢ ‘proe sroryjoaoydsoyd.
(Aysa0A1U)) MIGRH F1 'S “H) 19380 [AYRUWIP-0O°0 (1Ausydolonyy-d)-Q ‘proe dtoryjoloydsoyd,
(Ap1s10ATU[) MAIQOY] €1 'S ") 19380 [AYeurIp-( ‘0 ([Ausydowolq-o0)-( ‘proe slotyjoroydsoyd,
(A3810ATUL) MAIQRH ZT 'S “Y) 19180 [Ayrpunp-0‘Q ({Aueydowoiq-w)-0 ‘proe dtoryjoroydsoyd,
(Aysa0ATU() MAIGAY] 1T °S H) 19189 [AygeurIp-0‘Q ([Ausydowoiq-d)-( ‘proe d1o1y3oroydsoyJ.

800S A
469%39- LNH L£6L8-LNH ;9€6L6-LNH -966L.6-LNH
o¥E6LC-LNH -886L3-LNH «3€6L6-LNH =1€6L3-LNH Al
6689 G639 0929 €229 L619 1119 €909 6109 066G oIII
L0E9 0029 6919 €109 §56S qI11
819/ S0E9 8339 TLI9 OLTI9 6319 ¥609 6L09 6909 L909 LS09 8109 ¢96S 6881 BIII
£¥€9 6619 oI
9829 ¥029 6619 €619 9€I9 BII9 €119 €66S 1669 qI1
¥eP9 €e¥9 16¥9 €¥E9 60€9 8BTY G6G9 166S LV9¢ Bl

61GL 8T€9 8LTY 0L29 LETY BITY 9ZI9 €¥09 G009 L66S 1€6G
$L8S 968G SFRG 68IS GL6¥ 890% 03gc OTFI 0681 89€T I8ZI ¥¥Gl 0¥E0 1820 6920 9210 1010 I

(penunuo)) 1 S[qe



Levy et al.: Bait Toxicants For Fire Ant 159

Although many phosphorothioic acid compounds have been tested against
the imported fire ant in toxic baits (Lofgren et al. 1973), Nemacide ®
(Phosphorothioic acid, 0-2, 4-dichlorophenyl 0,0-diethyl ester), was the only
chemical in this group of compounds that has shown effective Class IV
delayed action in the laboratory. Field tests with Nemacide® gave poor
control of the imported fire ant (Lofgren et al. unpublished).

Since an alternate compound that can replace mirex for extended field
application is greatly needed, all bait toxicants exhibiting effective toxicity
(i.e. compounds exhibiting consistent Class IV or greater delayed action) will
be considered potential candidates for control of the red imported fire ant.
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