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[2] CG
Wolf [ CG
CG
NaN; pH
[4.5,12]
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[3-4] ‘ — N—CH,
al S s
5-GA-2- 1 B-4- S IR-3-1 (CMIT) - 2-F -4~ S gk k-3 -l (MID)
1 FHCCHPEYRAUFEHR
Fig.1 Chemical structural formula of effective constituents in
Kathon CG
(Kathon)CG 1
5- -2- -4- -3- (CMI) 2-
-4- -3- (MI)( 1 )y 11
[15-17] CcG
pH 18] (0 ~ 15 cm) -
[19] 5
Gandhi "
Silva 1! kg 2 mm
CG
Du P4 (0~ 15 cm)
CG
1.5 kg 2 mm 4°C
1
Fz1 HATIEEXREM
Table 1 Basic properties of tested soils
0.02~2mm (%) 0.002~0.02mm (%) <0.002mm (%) pH (g/kg)
73.1 12.3 14.6 8.66 15.7
35.2 46.5 18.3 7.56 229.8
CG CG LB
LB 1 28 ~30C
1
CG
1.2 3
1.2.1 CG 1.2.2 pH CG
50g ( 50g 50¢g 100 ml
) 100 ml 45 ml 200
45 ml 200 r/min r/min  25°C 20 min
25C 20 min
0.5 pH  8.12 1.0
1.0 3.0 50 7.0ml/L5 CG mol/L  NaOH HCI pH 3.07 9.93
200 r/min 20 min 0.1 ml 10.97 0.5 1.0
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3.0 5.0 7.0ml/L CG 200 3.07 993 1097
r/min 20 min 0.1 ml pH
1.2.1 3
3 SN/T 3229-2012 3
1.2.3 CG
50 g 100 ml _ c 2)
45 ml 200 r/min nxdxV
25°C 20 min c n
4 d
25 35 45 50C 10t v ml
3.0 5.0ml/L CG 200 r/min SPSS 19.0
25 35 45  50C 20 min 0.1 ml (ANOVA)
LB (LSD)
3 (a=0.05) OriginPro 9.1
1.2.4 CG 122 )
CG 72 h
200 r/min 20 min 2.1 CG
CG ( <2h CG
72 h 2 CG
1.3 100%
1.3.1 CG pH CG
(23] LB CG CG
28 ~30C 24 h 3.0 ml/L CG
28 ~30°C 24 h >98% CG
1 28 ~30°C 120 h 5.0 ml/L CG
CG >99.8% CG
CG
CG 0.5 ml/L LB 100F .
353 CFU CG 0.5 90}
ml/L 3 300 CFU = 80l
cG 10" 5 7of R
® 6ol DA
1.3.2 pH( TR
25 1) (NY/T1121.2-2006) N
(Beckman Coulter, Tne. 00TOTT02 03 BE 050607
LS-13320) (P PR R4 CG IR 4% K %4 pH=3.07.8.12.9.93,
1.4 10.97 I (KP4 75 K %)
CG 2 £ CGIREMRTFHIEME MR KRN
(killing rate  KR) Fig. 2 Effect of Kartlllli(;rrlo(ég}s (;ﬁnaci:_ndt;ia;iiogsﬂosn killing rates of soil
KR =Y =N 100% (1)
Na
KR % N CG CG
CFU/ml N, CFU/ml (3 CG 0.5 ml/L
pH 8.12 pH 1.0 ml/L
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87.6%  64.0% 93.7%  742% CG CG (P
0.5ml/L  1.0mlL CG <0.05) CG (>3.0 ml/L) CG
pH 3.07 812 993 10.97
(P <0.01) CG 3.0ml/L CG 0.5 ml/L 1.0
CG ml/L pH 1097 CG
(P<0.05) CG >5.0 ml/L pH 8.12 21.23%
>99% CG 18.46% CG pH
3.07 8.12 9.93 CG
CG 7.0 ml/L pH 3.07 8.12 9.93
100% CG 50~7.0ml/L CG 3.0 mL/L pH
100% 2 CG
CG pH
CG CG 0.5 m/L 1.0 ml/L pH 1097
2.2 pH CG CG pH 8.12
pH CG 46.12%  21.57% CG
2 CG (<3.0 ml/L) pH 3.07 812 9.93
pH(pH=3.07) CG 3.0 ml/L
pH(pH=10.97) >99%

| 22 H e 1 3
AR

03

SAACGYREE (ml/L)

( CG P<0.05 )
3 F#CG MR FLIEANFEE IR E MR IR b

Fig. 3 Comparison of killing rates of soil microbes between air-dried and fresh soils

F2 AELEMFH CG FRARFMERYRHF (%)

Table 2 Effects of Kathon CG on killing rates of bacteria and fungi under different treatments

pH CG  (mlL)
0.5 1.0 3.0 5.0 7.0
3.07 86.8+4.1a 90.8 +4.2 ab 99.6+0.2a 100.0 a 100.0 a
8.12 87.6+7.8a 93.7+02a 99.9+0.1a 99.9+02a 100.0 a
9.93 89.4+03a 95.4+03a 99.6+ 0.4 a 100.0 a 100.0 a
10.97 69.0+13.7b 764+182b 96.4+42a 99.5+1a 100.0 a
3.07 872+12a 95.5+0.7a 99.0+0.5a 99.7 +0.1a 100.0 a
8.12 863+22a 96.9+2.1a 100.0 b 100.0 b 100.0 a
9.93 92.14£0.2a 952+0.1a 99.3+03a 99.7+02a 100.0 a
10.97 465+16.1b 76.0+75b 100.0 b 100.0 b 100.0 a
CG pH (P <0.05) CG 100%
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2.3 CG
3 CG 05 1.0 3.0
ml/L 87.6%
93.7%  99.9% CG 0.5ml/L 1.0
ml/L
CG
3.0 m/L 5.0 ml/L 3 25C
45 50°C CG
99.9% CG

CG

®3 TREBELEFH CG X LIEMEH R KHR
Table 3  Effects of Kathon CG on killing rates of bacteria under
different ambient temperatures

(C) CG(ml/L) (%)
3.0 99.9+0.1
25
5.0 99.9+0.2
3.0 100.0
45
5.0 100.0
3.0 100.0 £ 0.1
50
5.0 100.0
2.4 CG
CG
4 CG
CcG CG
0.5 1.0 3.0 ml/L pH 3.07
8.12 993 10.97 CG
72 h 2h CG
CG
pH CG
72 h
100} . o
: ¢ f } 1] }
_ b ] \ 1 I
S 1
s 80f 1
)
% 70l a<2h
o >72h
60}
T-a 1-b 1= 1-d 2-a 2:b 2-c 2-d 3-d
AR
( 12 3 cG 0.5
1.0 3.0 mi/L aboc d pH  3.07 8.12
993 10.97)

B4 F42 CG 3 LIBPME R KHRAIFRERE
Fig. 4 Effective duration of germicidal effect of Kathon CG on
bacteria
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CG HgCl,
500 mg/kg [(24]
HgCl, 50 90 176 mg/L® wolf 9
HgCl,
NaN;,

0.002% ~ 2%!26-28]

NaN; [29-30]
NaNj 100 200 500
650 mg/L
650 mg/L Chefetz 127
NaN3
NaN3
/
NaN3
NaN3 /
CG
NaNj, (29]
CG 3.0 ml/L CG NOy
136.67 mg/L NaNj;
CG
CG CG
3.2 pH CG
CG pH (31]
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(24.32] MCI Ml
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Effectiveness and Influence Factors of Isothiazolinones in Soil
Sterilization

LIU Guoming'?, WAN Mengxue'?, JIA Mengmeng'*, WANG Huifeng'** , HU Wenyou', HUANG Biao'"

(1 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences,
Nanjing 210008, China; 2 University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Isothiazolinones are a group of effective biocides, which are widely used in personal hygiene, pharmaceutical
and water treatment products, but their application effects for soil sterilization are still unclear. In this paper, a commercially sold
isothiazolinone biocides Kathon CG was tested for soil sterilization. The populations of bacteria, fungi and actinomycetes in
tested soil were determined before and after isothiazolinone application at different concentrations, soil suspension pH values and
temperatures for two durations of equilibration time. The results showed that the killing rates of actinomycetes in the tested soils
were 100%, and the killing rates of bacteria and fungi in the tested soils increased with the increase of Kathon CG concentration.
When Kathon CG concentration enhanced from 0.5 ml/L to 3.0 ml/L, the killing rate of bacteria and fungi in air-dried soil
increased from 84.1% and 78.0% to 98.7% and 99.6%, respectively, the killing rate of bacteria and fungi was close to 100% when
Kathon CG concentration reached to 5.0 ml/L or above. When the concentration of Kathon CG was 0.5 ml/L and 1.0 ml/L, the
killing rates of bacteria and fungi for fresh soil declined compared that of the air-dried soil, and in this case, excessive alkaline
soil suspension pH also reduced the killing rate of bacteria and fungi. When Kathon CG concentration reached to 3.0 ml/L or
above, the killing rate of bacteria and fungi in air-dried soil and fresh soil was over 99.0%, and soil suspension pH had little effect
on the killing rate of bacteria and fungi. The ambient temperature (25-50°C) had no influence on the germicidal effect of soil
bacferia, and the duration of the bactericidal effect was longer than 72 h. This study shows that Kathon CG can effectively kill
bacteria, fungi and actinomycetes in the soil at a low concentration. The germicidal effect remains stable at 25-50C, less affected
by pH of soil suspension. The use of Kathon CG may be one of the alternative methods in inhibiting soil microbial processes.

Key words: Isothiazolinones; Kathon CG; Soil microbes; Soil sterilization
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