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Toxic effect of glycine and erythritol gel bait on workers of Solenopsis
invicta

ZHANG Chan CHEN Si-Qi XU YiJuan" ( Red Imported Fire Ant Research Center South China
Agricultural University Guangzhou 510642  China)

Abstract: Previous studies found that glycine and erythritol had a good toxic effect on red imported fire
ants. In order to further explore the practical application of these two substances the toxic effect of
different concentration ratio of glycine and erythritol in aqueous solution and gel bait on workers of
Solenopsis invicta Buren was tested in the laboratory. The results showed that the mortality of workers was
83.1% and 84.93% when fed with the ratio of 20% 1:3 and 3:1 erythritol and glycine solution for 48 h.
And the mortality was 95. 07% and 95.21% after 72 h. There was no significant difference between the
mortality of workers fed with ninhydrin bait (48 h: 92.57%; 72 h: 100%) . The ratio of 20% 1:3 and
3:1 erythritol and glycine hydrogel particles to feed 48 h was 58.94% and 55.05% respectively while
72 h mortality rate was 85. 11% and 80.05% respectively which was significantly lower than that of the
worker ant death rate (48 h: 95.71%; 72 h: 99.59%) . The results provided a reference for the further
development of environmentally friendly baits.
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N 10%
1.2 o
1.4
SPSS 14.0
( ANOVA)
( ANOVA)
Tukey
( _
)/ .
2
2.1
2.1.1 48 h
(
F, = 11.710 P < 0.001) . 48 h
( F12 36 =
27.132 P < 0.001); 20% : =
1:1. 1:3
7 10% : =
3:1 10%
20% 10%
( Do
2.1.2 72 h
(
F, =7.212 P =0. 001) . 72 h
( Flz 36 =
23.997 P <0.001); 20% : =
1:1. 1:3
7 10% v~ 10%
=3:1 10%

(48 h)
Table 1 Different concentration ratio of erythritol and

glycine in aqueous solution on workers of Solenopsis invicta

48 h (%)

Ratio of erythritol and glycine Mortality rate at 48 h

20%
20% erythritol

45.83 £5.96 ef

20%
20% glycine

77.94 £6. 21 be

—1:1 (20%)
Erythritol : glycine=1:1 (20%)

83.10 +2. 18 abe

—1:3 (20%)
Erythritol : glycine =1:3 (20%)

84.93 +5.45 ab

=3:1 (20%)
Erythritol : glycine =3:1 (20%)

57.82 £6.93 de

92.57+2.43 a

Indoxacarb baits

10% 10% erythritol 25.55 £5.54 gh
10% 10% glycine solution 66. 67 £10.47 cd
=1:1 (10%)

45.77 £6.40 e
Erythritol : glycine =1:1 (10%)

=1:3 (10%)
Erythritol : glycine =1:3 (10%)

64.93 £8.42 cd

=3:1 (10%)

27.15 + 4.36 {g
Erythritol : glycine =3:1 (10%)

Distilled water 9.23 +4.09 1

10% 10% sucrose 10. 71 £2. 08 hi

( Mean + SE) o=
0.05 ( Tukey ). 2. 4.5 .
Note: Mean * SE with same letters meant no significant

difference at o« =0. 05 level ( Tukey) . Same to Table2 4 5.

2.2
2.2.1
( Fyp =
73.241 P < 0.001) 20%
1:1.1:3 20%
( 3)-



1037

(72 h)
Table 2 Different concentration ratio of erythritol and

glycine in aqueous solution on workers of Solenopsis invicta

72 h (%)

Ratio of erythritol and glycine Mortality rate at 72 h

3
Table 3 Mass—volume ratio of the hydrogel particles

to absorb the solution

(kg/L)

Hydrogel particles to absorb .
Mass to volume ratio

the solution

20% 20% erythritol 74.31£9.92 d
20% 20% glycine 93.38 +2. 08 be
=1:1 (20%)

95.07 £1.77 ab
Erythritol : glycine=1:1 (20%)

—1:3 (20%)
Erythritol : glycine =1:3 (20%)

95.21 +1.54 ab

—3:1 (20%)
Erythritol : glycine =3:1 (20%)

80.27 +6. 15 bed

0.1% 0. 1% indoxacarb baits  100. 00 £0. 00 a
10% 10% erythritol 40.15+8.49 e
10% 10% glycine 77.19 £6.55 cd

=1:1 (10%)
Erythritol : glycine=1:1 (10%)

68.31 £11.38 d

=1:3 (10%)
Erythritol : glycine =1:3 (10%)

82.09 +4.29 bed

=3:1 (10%)
Erythritol : glycine =3:1 (10%)

38.41 £6.29 e

Distilled water 10.77 £4.60 f

10% 10% sucrose 21.43 £6.43 ef

2.2.2 48 h
(
F, , = 5101 P = 0.005)
(
F,,, = 107.925 P < 0.001) ., 48 h
: (20%)
55% ~62%
( 4)-
2.2.3 72 h
(
F, »= 1991 P =0.135)
(

Fs , =96.514 P <0.001). 72 h

—1:1 (20%)
Erythritol : glycine=1:1 (20%)

0. 680 +0. 059a

=1:3 (20%)
Erythritol : glycine =1:3 (20%)

0.924 +0.072 a

(20%)
20% glycine

0.854 £0.024 a

(10%)

10% sucrose

0.043 £0.020 b

Distilled water -0.067 £0. 020b

( Mean = SE)
a =0.05 ) o Note:
Mean + SE with same letters meant no significant difference at

a =0.05 level ( Tukey) .

( Tukey

4
(48 h)
Table 4 Sodium alginate hydrogel particles soaked in different

aqueous solution on workers of Solenopsis invicta

(%)

Hydrogel particles to absorb i
Mortality rate

the solution

=1:1 (20%)
58.94 +£6.26 b
Erythritol : glycine=1:1 (20%)
=1:3 (20%)
55.05 +£6.60 b
Erythritol : glycine =1:3 (20%)
(20%)
62.00 £5.99 b
20% glycine
0.1%
95.71 £2.35 a
0. 1% indoxacarb baits
(10%)
2.34+£0.30 ¢
10% sucrose
Distilled water 1.57 £0.99 ¢
(20%)

( 5)0
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(72 h)
Table 5 Sodium alginate hydrogel particles soaked in
different aqueous solution on workers of Solenopsis
invicta (72 h)

(%)

Hydrogel particles to absorb the solution Mortality rate

=1:1 (20%)
Erythritol : glycine=1:1 (20%)

85.11 £3.24 b

=1:3 (20%)
Erythritol : glycine =1:3 (20%)

80.05 +5.88 b

(20%)
20% glycine

89.56 +2.20 b

0.1%
0. 1% indoxacarb baits

99.59 £0.36 a

(10%)
11.37 £3.89 ¢
10% sucrose
Distilled water 1.57 £0.99 ¢

2003) o o
( Zheng
et al. 2016) ,
\ (
2020) N
( 2019)
20%
20% : =1:1.1:3

20%
=1:1.1:3

(Zhang et al. 2017; Huang et al. 2018) ,

(20%)
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