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Effect of variation diameter and number of holes on cap of toxic bait bottle

on delivery of toxic bait granules
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YongYue’*™ (1. Shenzhen Agricultural Science and Technology Promotion Center Shenzhen 518055
China; 2. College of Plant Protection South China Agricultural University Guangzhou 510642 China)
Abstract: Red imported fire ant Solenopsis invicta Buren is a dangerous invasive species causing serious
harm to human health biodiversity agriculture and public safety. Toxic bait is an important method in
S. invicta management but it is still not addressed how to avoid over or insufficient dose of toxic baits in
manual bait application. This paper studied on the effect of variation diameter and number of holes on cap

of toxic bait bottle on delivery of toxic bait granules and is trying to provided information on the bait bottle
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designed to delivery baits granules suitably. In bottle flip delivery mode the output weight of toxic bait
granules had a significant positive linear relationship with diameter of hole on bottle cap by using regression
analysis the linear equation was Z =0.02X -0.004 Z =0.007X -0.007 Z=0.015X-0.02 Z =
0.026X +0.025 and Z =0.097X —0. 094 when diameter of bottle cap was 3.0 4.0 5.0 6.0 and 7.0
mm  respectively ( Z meant output weight of toxic bait granules X meant number of holes on bottle cap) .
The output weight of toxic bait granules also had a significant positive linear relationship with diameter and
number of holes on bottle cap by using regression analysis and the linear equation was Z =0. 008X +
0. 106Y —0. 464 ( Z meant output weight of toxic bait granules X meant number of holes on bottle cap Y
meant diameter of holes on bottle cap) . In spraying delivery mode there was no significant correlation
between output weight of toxic bait granules and diameter of hole on bottle cap when diameter of hole on
bottle cap was 3. 0 mm. When diameter of bottle cap was 4.0 5.0 6.0 and 7.0 mm the output weight
of toxic bait granules had a significant positive linear relationship with diameter of hole on bottle cap by
using regression analysis the linear equation was Z =0.006X +0.037 Z =0.013X +0.018 Z =0.02X +
0.093 and Z =0.06X +0.03 respectively ( Z meant output weight of toxic bait granules X meant
number of holes on bottle cap) . The output weight of toxic bait granules also had a significant positive
linear relationship with diameter and number of holes on bottle cap by using regression analysis and the
linear equation was Z =0. 006X +0. 087Y —0. 335 ( Z meant output weight of toxic bait granules X meant
number of holes on bottle cap Y meant diameter of holes on bottle cap) . The results would provide the
basis for designing diameter and number of holes on cap of toxic bait bottle following the linear equations.

Key words: Solenopsis invicta; bait; diameter of hole; broadcast; weight of bait

Solenopsis invicta Buren

N N 0. 38 ( Lard
( Wetterer 2013) . et al. 2002) .
2003 2004
( ( deShazo
2005) . 2018 and Banks 1994) ,
. . N . . . 1/3
15 () 390 ( Wang et 10%
al. 2020) . ( Xu
et al. 2012) .
20 ~30 2014) . N o
N ( Wang et al. 2020) o
(
2010; 2010; 2012) .
(
3% ( 2010; 2010) . 2005) . 5~
10d 80%
( Vinson 1997) . ( 2005) .
( 2010; 2 ~6
2014) o Wu et al. (2014) ( Stringer

o 1999

et al. 1964; Klotz et al.

1997) .



1 : 267

3.0, 4.0, 5.0. 6.0

N . 7.0 mm 5
( 2005) . .
o 1/2,
1/2
o 5
4 3 .2
( 2007) . 1 ( 1o
3.0 mm 1/2
41
41 8 1
o 4.0 mm 1/2
30
( 2006) 5 30 6 1
o 5.0 mm 1/2
20
5 20 4 1
o 4 o 6.0 mm 1/2
N 15
N 5 15 3
N 1 3 o 7.0 mm
1/2 7
1 1
o 1 2 4 7
5 ( Do
1
1.1
2 0.1% ( ® !
Table 1 Detailed information of diameter of holes on
) bottle cap and the ranks for number of holes on bottle cap
2.39 ~3.34 mm 2.90 mm.
® (' mm)
Ranks for number of Diameter of holes on bottle cap
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2 N N
Table 2 Output weight of toxic bait under different diameter and number of holes on cap of toxic bait

bottle and different delivery methods

(g ( * )

(mm) () () Average output weight of toxic bait (g) ( Average + SE)
Diameter of holes Number of holes
on bottle cap on bottle cap Replicates
Bottle flip delivery mode Spraying delivery mode
9 5 0.0225 +0. 0025 0. 0650 +0. 0065
17 5 0.0225 +0. 0048 0. 0400 0. 0071
3.0 25 5 0. 0550 0. 0029 0. 0375 +0. 0085
33 5 0. 0600 +0. 0091 0.0725 +0. 0170
41 5 0. 0900 0. 0071 0. 1175 +0. 0165
6 5 0. 0350 +0. 0050 0. 0675 +0. 0075
12 5 0. 0725 +0. 0085 0. 1150 +0. 0065
4.0 18 5 0. 1150 £0. 0144 0.1225 £0.0111
24 5 0. 1500 0. 0082 0.2025 +0. 0132
30 5 0. 1975 +0. 0210 0. 1975 +0. 0085
4 5 0. 0425 +0. 0025 0. 0650 +0. 0065
8 5 0. 1075 +0. 0075 0. 1375 £0. 0155
5.0 12 5 0. 1675 £0. 0131 0. 1675 +0. 0048
16 5 0. 1825 +0. 0095 0. 2050 +0. 0194
20 5 0.3075 +0. 0295 0.2900 +0. 0108
3 5 0. 0950 +0. 0144 0. 1600 +0. 0122
6 5 0. 1800 0. 0082 0. 1875 +0. 0180
6.0 9 5 0.2900 +0. 0135 0.2750 £0. 0144
12 5 0.3100 +0. 0183 0.3425 +0. 0155
15 5 0. 4200 +0. 0389 0. 3750 +0. 0266
1 5 0. 0650 +0. 0065 0.0975 +0. 0103
3 5 0. 1425 £0. 0075 0.2150 0. 0029
"0 5 5 0.3100 +0. 0178 0.2950 +0. 0328
7 5 0. 6550 +0. 0393 0. 4700 +0. 0358
3 .

( Nugent and Morriss
2013) .
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