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Control of invasive Spartina alterniflora: A review. XIE Bao-hua HAN Guangxuan ( Key
Laboratory of Coastal Zone Environmental Processes and Ecological Remediation Yantai Institute of
Coastal Zone Research Chinese Academy of Sciences Yantai 264003 Shandong China) .

Abstract: Spartina alterniflora has important ecological functions in its original place such as bank
protection and land reclamation but often has negative impacts on the local ecosystem after it is
introduced into new areas. This species is often considered as an invasive one. The invasion and
control of S. alterniflora have caused a great concern. We reviewed the latest research progresses in
the prevention and control of S. alterniflora from six different perspectives including physical con—
trol chemical control biological control biological substitution control integrated control and
control strategies. The theoretical basis technical details control effect and environmental impact
of the six kinds of control technologies were analyzed. We pointed out the shortcomings of existing
control technologies and proposed some suggestions such as targeted control of different ecological
risk zones.

Key words: invasion; mowing, waterlogging; plowing; herbicide; clonal seedling; seedling.
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1
Table 1 An overview of the studies on the control of Spartina alterniflora

Kind of Method in detail Fujian  Guangxi  Shanghai ~ Jiangsu  Guangdong Shandong South ~ Spain
controlling Virginia ~ Washington ~ Louisiana  Africa
method USA USA USA

. \ . %
Chemical Control agents for S. alterniflora
control Micaojing v

Micaoxing \%
Imazapyr v

Glufosinate ammonium

Glyphosate

L=<

Imazethapyr
+ \%

Glyphosate+ Imazapyr

Biological Littoraria irrorata
control Ciavieps purpurea vV
Prokelisia marginata vV
Phragmites australis v
Biological Sonneratia caseolaris v
substitution Sonneratia apetala v
v

Sonneratia caseolaris +S. apetala

Mowing Y vV \%

Physical Shading \ vV
control Manual removal v
Plowing v

Burning

Rhizome broken

L <<
<

Waterlogging vV

+  Mowing+plowing Y
Integrated + o+ vV
control Mowing+plowing+biological substitution

+  Mowing+shading vV

+ Mowing+waterlogging vV v

+ Mowing+glyphosate vV
Number of controlling methods 7 ! ! 1 4 1 1 4 6 1 4

. 2.1.4
(10 ) 20 cm

). . ( Sonneratia apetala)
2.1.3
0.6~0.7

22-24
1 .

30%~85%  57% ~86%
2 18 21 2.1.5
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Table 2 Physical methods of controlling Spartina alterniflora
Method Technical detail Effect of control Experimental site Reference
2—3 20. 40 Chongming 18
Plowing 60 cm 30%  70% ; Dongtan  Shanghai  China
73% Louisiana USA 36
5 3 N 23
Shading 0.30%  70% Fujian Zhangjiangk—-
75d 30%  70% ou Mangrove National Nature
68% 1% Reserve China
4—1 3 N 22
165.8%132.5% 15.2% 15% 1 Guangzhou Guangdong China
8 80 2~3 4 32
Burning cm N N Louisiana USA
(1) . 28
Chongming Dongtan  Shang—
hai China
- 19
Manual removal Washington USA
2—3 18
Rhizomebroken 20,4060 cm 30%~70%  57% ~86%; 2 Chongming Dongtan  Shang—
hai China
12 1 2 85% 21
20 cm 66% The Atlantic coast of Spain
5 7~10 ¢cm 33
Waterlogging 10 20 N 20 cm Yancheng Jiangsu China
cm 2.4.6. 3
12 24hd”!
6 ( 42 cm) (25 cm) 34
N a b Chongming Dongtan  Shang-
8 25.50.75 57.3% ( P>0.05) (=50 hai China
100 cm cm)
0
7 4—9 5—17 26
Mowing 10 Quanzhou Fujian China
35.4%~53.6%.4 8-9
3—10 9 8 .8 18 29
1.2.3 Chongming Dongtan  Shang-
99.8%41%  35% hai China
12 <10 cm 1 2 56% 21
52% The Atlantic coast of Spain
2 5 7 ( ) 9 31
26 .6 17 7 1 Chongming Dongtan  Shang-
hai China
3.6.9 12 2~3 3~4
1.2.3.4 7 ( ) 4 37
5 22.d 3 Chongming Dongtan  Shang-
5 2 6 17 hai China
7 8
1 28

Chongming Dongtan  Shang-
hai China

No available information.

The same below.

19 25
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40
26-29
2.2
19
N ( 3).
30 19
12
1971 Monsanto
o 78 76
2.1.6 N
( EPA) ( ) .
28 32 28
2
2.1.7
, 10 12 43
Hoechs 20 80
7~10 cm 20 cm 3 e
(GS)
33
( 42 cm) >50 cm 3~5d
M Co,
4541 2
12
35 44
3~10d *®
N 433~693 d.
20 80
( Imidazolinones)
38-39 49
2 ) Y

20

50

. 1/10

51
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Table 3 Chemical methods of controlling Spartina alterniflora
Name of Amount of Herbicide Effect of Environmental Experimental Reference
herbicide herbicide spraying time control effect site
0.82 1.64 kg*hm™ 13 63 d - 12
Glufosinate cm, 99.5% Louisiana  USA
60 cm
19.7%  25.4%
1.06  2.13 kg * hm™ 13 63 d - 12
Glyphosate cm; 95.4% Louisiana USA
60 cm
16.4% 25.0%
1.05  2.11 kg * hm™> 63 d - 12
Imazapyr 13cm; 92.8% Louisiana USA
60 cm
32.8% 31.8%
0.11  0.21 kg * hm™> 13 63d 88% - 12
Imazethapyr cm; Louisiana USA
60 cm 18.1%
16.2%
+ (10 kg * hm™> 10 43
Glyphosate+Imazapyr 700 g + kg™) 2~3 95% the Great Brak Estu-
+0.5% 74% 95% ary South Africa
(100 g+ L7 90%
7.2 2006 12 1 2 21
Glyphosate kg * hm™2 38% 52% The Atlantic coast of
Spain
1.68 8 12~20 Willapa 52
Imazapyr kg * hm™> 1.7m ( Salicornia virginica)
( Japanese eel- <0.5 l.6d Willapa Bay Whash—
grasss ) ington USA
0.7~3g*m™ 4—6 180 d 55-56
Control agents for S. N Ningde Fujian
alterniflora China
- - 10 d 60 d 53
Micaojing 90 d 30d Ningde Fujian
China
- - 60 d 54
Micaoxing 30 d  Ningde Fujian
China
<0.5
1.6 d
57-58
52 52-53 59
[3
”»
53-54 «
7 30 d
53-54
55
60 d 180 d “,

55-56
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PVC o
68
( <10.5%o) ®
113
9 29
2 3 70
0.7
71
61
72-73 ( 5)
74
( Littoraria irrorata) . ( Ciavieps purpurea) »
( Prokelisia marginata) ( 4) . 7
77
12
78
62
2 4 79-80
2.5
18 24 29 42 .
. ( Sonneratia apetala) + . + N
( Sonneratia caseolaris ) N + + + ( 06
1822 n
4
Table 4 Biological methods of controlling Spartina alterniflora
Natural enemy Mechanism of control Effect of Other information Experimental site Reference
control
; 63
Littoraria irrorata 38% Virginia coast USA
64
Ciavieps purpurea Willapa Bay Washing—
ton USA
65-66

Prokelisia margin— 50%
ata 15%

Willapa Bay Washing—
ton USA
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Table 5 Biological substitution methods of controlling Spartina alterniflora
Substitute species Planting density Effect of control Experimental site Reference
2 mX2 m 3 72
Sonneratia caseolaris 10% Zhuhai Guangdong China
ImXIm 1mX2m 3 72
Sonneratia apetala 10% Zhuhai Guangdong China
35  +100m~ 81
Sonneratia caseolaris + S. Zhuhai Guangdong China
apetala
1 mx1l m 12 78
Sonneratia apetala Zhuhai Guangdong China
3~5 e m2 18 29
Phragmites australis 57.4% 54.2% 3 N Chongming Dongtan Shang—
hai China
6
Table 6 Integrated methods of controlling Spartina alterniflora
Method Technical detail Effect of control Other information Experimental site Reference
+ 12 <10 1 2 - 21
Mowing+ glyphosate cm 24 h 65% The Atlantic coast of
70% Spain
+ 6 7 1 .35 83
Mowing+ 50~70 cm 4 Chongming Dongtan
waterlogging Shanghai  China
30. 8% 25. 8%
13.4%
20 c¢m + 12 d - 13
4 ; Chongming Dongtan
Shanghai China
29 cm 0+ 10%0
20%o
25 C 12 + 20 cm - 16
Dongying Shandong
5 : China
1 0.5.10 20 ¢m
20 em 3
3 30~50 3 500 85-86
cm 7 * hm™2 Chongming Dongtan
Shanghai China
+ 5 ( <5 cm) - 82
Mowing+ ( 8% ~ Beihai Guangxi
shading 17%) China
5 1 \2 1 7 7 - 14
3 Beihai  Guangxi
15.3%- 11 China
2.3% 0.3% 3.68%.2.09% 1.70%
+ 7 2006—2007 84
Mowing+ 10~ 15 em 7500 ~  Quanzhou Fujian
plowing 9000 e hm™2 China
+ + N 18 - 24
I mx1 m Zhangpu Fujian

Mowing + plowing +
mongrove substitution

China
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15% +
14 82
+ +
13 83-84
— o +
16
86
+ +
Y
. ( Laguncularia racemosa)
0.6
2
87
88
Buhle ¥
1187 89 75%

75%
36
Al
18-19 22
19 25
34
A)
51-54
AY
72-73 78
+
82 84
+
13 16

90

29
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