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Chemical herbicide salfometuron-Ethyl to controll Mikania micrantha and its

residue in the soil
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Abstract The Mikania micrantha H. B. K. a native to Central and South America has becoming a noxious exotic invasive
weed in the seashore areas in Guangdong Province and its neighbor Hong Kong south China especially in the Neilingding
Island of Shenzhen City. In this paper 9 plots and 81 sub-plots were selected as examples to study and control the invasive
of Mikania micrantha in the different habitats and communities in the Neilingding Island. The test result shows that between
concentration in 0. 0001 ~ 0.2 g m ™ of chemical herbicide sulfometuron-ethyl the best result could be obtained in
controlling Mikania Micrantha Moreover the effect of controlling Mikania Micrantha will be much strengthened as the
increase of the dosage of chemical herbicide sulfometuron-ethyl. For instance the sulfometuron-ethyl with the concentration
at 0.05—0.1 ¢ m > and 0.2 g m " in the sloping and valley examples could show an effective result. In addition a new
method of distilling sulfometuron-methyl from the soil samples has been excogitated and it has been used to determine the

remnants of sulfometuron-methyl in the examples with Mikania Micrantha in Neilingding Island. Through the testing it

shows that half-life in the valley examples is C = C,- e *™" T, ,=8.4d after 37d medicine used however it has
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decompounded 95.9 % . In sloping examples its half-life of the higher concentration group is C = C,- e **" T, ,=15.1
d after 37 d it has decompounded 85.0 % and its half-life of lower concentration group is C = C,- e ™" T, ,=7.70
d after 15 d it has decompounded 74. 2 %. From these samples we found that the decompounding speed of
sulfometuron-ethyl are very fast and quick and it could be determined after using medicine for7 15 d and 37 d since its
content became smaller than it was before. However with HPLC examination in the different concentration and condition

there is no any sulfometuron-ethyl in the soil samples after using medicine for 68 d.

Key Words Mikania micantha sulfometuron-methyl residue Neilingding Island

Mikania micrantha H. B. K 20 80
1~3
45 6
95% ~100% '*’ pH
1
1.1
1.1.1
22023’
49" ~22°25'35"N 113°46'18" ~113°49'49"E 544 hm’ 340.9 m
90.3%
60
’ 20 80
60% '
40%
40% 12% 4% 4%
Litsea glutinosa Machilus chinests Sterculia lanceolata
Microcos paniculata Pavetta hongkongensis Litsea rotundifolia var. oblongifolia
30% ~70% 10 ~25 cm 1
1
Table 1 Physicochemical properties of soils
p - N P K
o p ' : - , ,
Site Soil water pH value Electnfza'l 8 }(g 1 g kg™ g ke g kg™
conductivity Organic matter Total N Total P Total K
Jiaokeng bay 10.7 6.3 62.4 52.4 2.6 0.6 18.7
Fast bay 12.8 4.9 95.7 55.8 3.1 1.3 22.1
1.1.2
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9 81 5400 m’ Smx5m
10 m x10 m 2
3
2
Table 2 The habitat characteristics and areas of the sample plots
m? m
Plot No. Site Habitat Number Unit Plot area Altitude Community type
S1 East bay . Sloping field 12 300 6 Grassland
with a sunny exposure
S2 Damp 12 300 5
S3 12 1200 15 Woodland
St Sloping field in the shade 6 600 145
S5 6 600 136
S6 Jiaokeng bay Valley 6 150 10
S7 12 1200 35
S8 9 900 39 Shrubland
S9 6 150 32
47
0.001 ~0.2 ¢ m™> 125
1.1.3
2003 10 1
43 165 365 d
x 100%
1.2
1.2.2
70% sulfmeturon-methyl SM DPX-5648 Du Pont
Oust 2- 4 6- 2- 9
pH7 ~9 DT, 18d pHS DT, 28d"
99. 5% CH, Cl,
CHCI, NH, ,CO, CH,CN H, PO,
0.0001 g
1.2.3
11~17
1
2004 5 15
7 15 37 68
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0.1 g m™~’ 0.lgm™ 0.0l gm™
0~15cm 500 g
-20 C 3
2
200 20g 250 ml
40 ml NH, ,CO, pH =9 12 h 0.5h NH, ,CO,
5000 r min "~ 10 min NH, ,CO,
40 ml NH, ,CO, 250 ml
2 x30 ml CHCI, 5 min 30 min 5000 r min "'
NH, ,CO, 1:9  H,PO, pH =3 2 x30 ml CH,Cl,
NH, ,CO, 38 ~40 C
1 ml CH,CN CH,CN 13000 r min "'
CH,CN HPLC
3 13 18
HPLC C18 254 nm =55:45
H,PO, pH=3 3~8pul
99.5%
4
1
C =Cy e
C T ng g_l C, K T
2
2.1
2.1.1
365 d
3 43 d =0.1
g m”’ S2 S3 84 S5 0~1% 0. 025
~0.1g m™? S2 S4 S5 43 d
<0.1gm™ >0.1 g m™’
3 43 165 d
0.005~0.2 ¢ m™’ 165 d 0~5% 365 d
0~15% <0.005 ¢ m~* S1 S3 165 d <19%
365 d >20% 0.001 ~0.2 ¢ m™*
365d
365 d <5% S1 S4 0.0l g m™*> S2 0.1
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8 Mikania micrantha 3411
gm” S3 0.005g m™> S5 S7 S8 0.05¢ m™> S4 >0.2¢gm™
la 100% 0.05~0.1g m™’ 52 S3 S5 100%
0.1 gm™’
3
Table 3 The results of killing on Mikania micrantha by different concentration SM
gm” Coverage of M. micrantha % 365 d

Plot No. Concentration ® 43 @ 165 d® 365 4% ® %

S1 0.001 45.0+7.1 8.3+2.4 18.0 4.2 27.7+2.5 61.7
0. 005 50.0+32.4 11.7 +4.6 2.0+1.8 13.3 8.7 26.6
0.01 63.3+12.5 5.0+2.4 1.0+0.6 2.7+1.3 4.3
0.025 65.0 4.1 0.7+0.9 0.7+0.5 3.0+0.8 4.6

S2 0.025 81.7+2.4 18.0 +8.6 0 11.7 2.4 14.3
0.05 81.7+2.4 2.7+2.5 0 6.7+2.4 8.2
0.1 80.0 =0 0 0 5.0+0 6.3
0.2 81.7 £6.2 0 0 0 0

S3 0.001 50.0+16.3 16.7 +8.5 18.3+10.3 24.3+11.3 48.6
0. 005 65.0+10.8 8.3+2.4 4.7+x1.1 5.0+0.8 7.7
0.1 40.0+16.7 8.0x1.6 0 0 0
0.2 35.0+4.4 0 0 0 0

4 0.01 18.3 +2.4 1.3+0.5 0.3+0.2 0.3+0.2 1.6
0.1 18.3 +2.4 1.0+0.6 0 0 0

S5 0.05 15.0+4.1 4.0+0 0 0 0
0.1 30.0+0 0 0 0 0

S6 0.025 51.7 6.2 7.3+2.1 6.0x2.4 15.3+0.8 29.6
0.05 63.3+12.5 5.3%1.3 4.7+0.5 10.3 3.7 16.3
0.1 92.0+4.3 7.3+2.7 1.3+0.5 10.0 1.6 10.9
0.2 96.0 0.8 0.7+0.9 1.7£0.9 6.0x1.4 6.3

S7 0.01 53.3+6.2 1.3+0.5 2.9+0.5 10.0+1.6 18.8
0.05 61.7£15.5 0 1.3+0.5 3.3+0.5 5.4

S8 0.01 51.7 6.2 1.7+1.2 6.7 +3.4 14.0+5.1 27.1
0.05 45.0 £18.7 1.0+0.6 3.0£1.6 5.0£2.2 11.1
0.1 48.3 £21.5 1.0£0.6 3.0+1.3 5.0+4.1 10.4

S9 0.001 30.0+10.8 6.3+2.4 10.0 £0 23.6 £4.5 90.0
0.005 25.0+4.1 1.3+1.2 4.0+2.2 6.0x1.4 24.0

(D Coverage of M. micrantha before killing by SM  (2) Coverage of M. micrantha Killed by SM for 43 days (3)Coverage of M. micrantha Killed by SM

for 165 days (@ Coverage of M. micrantha Killed by SM for 365 days (5 Restorable rate after one year

+SE
2.1.2

2 3
g m™’ 365d

54% 0.005 g

23

-2
m

365d
0 100%
0.001 g m™*
365 d

0.01 ~0.025 ¢ m >

+

The values are means

<5% 0.01
0.05¢g m™’
365 d
365 d 48.3%
8.0% 25.7%
365 d 5%
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=0.05 ¢ m > 365 d 100%
0.05¢ m™
0.lgm™ 0.2gm™ 365 d
=5%
>0.2 g m™’
2.1.3 365 d
365 d 1
0.0l gm™ 365d <5%
0.1 gm™’ 5% 1
2
0.005 ¢ m~’
0.01 g m~’
70 ~ . 100
. —m— Y Sloping field s o0 - —&— bk Woodland
§ 60 - —a— B4 Valley § —a&— JEARM. ELM Shrubland, grassland
S S 80
60 -
=S 40 ®a i
Ko Ko 50
rE 30 RE 40
g% 20 - %g 30 |-
2 0l S 2
g1 g ol
0.001 0005 001 0.025 0.05 0.1 02 * To00r 0005 001 0025 o005 o
Trea{igl?c%n(ci;?rat)ion iy Treating concentration (g-m?)
1 365 d 2 365.d

. L . . Fig. 2 Coverage of Mikania micrantha treated for 365 days in different
Fig. 1 Coverage of Mikania micrantha treated by different concentration

SM for 365 days communities
2.2
2.2.1
19
4 4
68 d 3
0.1gm™ 0.01 g m™ 4
2.2.2
86% ~98% Sng/g
C = CO. 6—0.083T T1/2:8_4 d 37 d
95.9% C=Cp ™ T,,=15.1d 37 85.0%
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8 Mikania micrantha 3413

C=Cy e 1,=774d 15d 74.2%
4 ng/g
Table 4 The residue of SM in the plot soils
g m2 7d 15d 37d 68 d
Sampling site Habitate Concentration @ @ ® ©
@1 0.1 150a +4.1 47a+5.9 7a+0.8 No detected
@2 203b +5.1 65b £3.7 9b £2.5 No detected
@3 168a +7.3 47a+5.7 6a+0.8 No detected
ne/e 174 £22.0 53£8.5 7.3+1.3 No detected
Average value
T 0.1 245a £21.7 136a 9.8 452+3.6 No detected
2 Sloping field 205b +19.8 109b +10.1 37a+2.5 No detected
3 188b +10.3 102b +9.3 15h £2.5 No detected
/
nee 212.6+23.9 115.7 £14.7 32.3212.7 No detected
Average value
®y 0.01 38a+4.9 10a+1.4 No detected No detected
s Sloping field 26b £2.5 8bhx1.3 No detected No detected
De 30b+4.1 6b+1.3 No detected No detected
/o
&8 31.3+£5.0 8+1.6 No detected No detected

Average value

(D East bay (@) Jiaokeng bay (3 SM content in soil treated for 7 days (4) SM content in soil treated for 15 days (5) SM content in soil treated for 37

days (© SM content in soil treated for 68 days + The values are means + SE

a <0.05 same scripts within columns indicate which means were no significant difference at « probability level of 0. 05

250 250 — L .
—8— &4 Valley —— E%&E ov]v1 concentratu‘on
—a— HiHh Sloping field —&— EJE High concentration
200 + 200
T o
i o w2
B < 150 - 8= 150
2 =
=2 £
e 100F g2 10
2 =
~ [~
50 50
0 0

7 15 37 68
KbF ] Treated time (d)

7 15 37 68
AL PR E] Treated time (d)

4
3

Fig.4 Dec sable dynamic of different ntration SM in soil
Fig. 3 Decomposable dynamic of SM in sloping field and valley 8 coomposable dynamme of Cifferent concentration e sot

10 20

pH 115
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7d 15d
15
37 68
3
4 37 d
68 d
11 16 21
5
Table 5 The comparation of half life between sulfmeturon methyl and other sulfonylurea herbicide
1 16 21

Species Sulfmeturon methyl Monosulfuron methyl Bensulfuron methyl Chlorsulfuron

Site Neilingding island Peking Shandong Hangzhou Peking Jiangsu Hebel
pH — 6.7 6.6 — 6.5 7.9

Half life 7.7~15.1 9.2 13.6 17.6 ~2.1 22.8 33.0
T,=8.4dT,=15.1dT,,=7.7d 5
pH
3.1
0.0l g m™
0.05~0.1¢g m™
0.2gm™
3.2

HPLC 68 d
pH

0.01 ~0.1¢g m™?
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