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Discussion on prevention and control of invasive Spartina alterniflora

in Bohai rim region
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Abstract: Spartina alterniflora was a catastrophic invasive plant species along the coast of China, and it has
seriously threatened marine ecological security, especially in Bohai rim region. Our present research reviews
the history of Spartina alterniflora introduction, the status of invasion and the treatment in these area.
Moreover, our research implied that the following measures should be considered in joint prevention and
control mechanism to control Spartina alterniflora for all coastal provinces and municipalities. First, a
consummate monitoring and precaution supervision system should be established in preventing the Spartina
alterniflora invasion at our target area. Second, long-term governance system which included zoning prevention
and control measures, comprehensive removal and long-term maintenance techniques, and optimal governance
decision supports should be integrated in the comprehensive consideration during the project implementation.

Additionally, the future research should give priority to the Spartina alterniflora development and utilization.
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Fig. 1 Distribution of Spartina alterniflora in the Bohai rim

region

T b4 B A K B 2 B0 A T R 1L A e
TR D R LT R Y B AR R R AR
A4 e e B AT B 0, U T 9 A
TR EACRF M, BREPUIR, WA sk
TR A I B AEK B B AP e SR, 1 58 A
Y | T HE KT A0 R B A B St A7 A AR K
NRIZ, HTEFREIN, 4T N1

R HE T L AR A R 3 A B AT T DX 19 5 1
M, TERAUEE A FE AL i AE T . S0 R T2
G IR CINEER 1IN 87TV RN 3 i | | S TR T M e 1R S
WA K HAEK R, FAFAEY S 78
ARG I A A T BB AEKR T, 57



%64 THF, F

RIRAPERRELERE (Spartina alterniflora) B i& L 905

( Phragmites australis) {5, Az i A Ho A )
BN IR TG o

AR AR ity IX 380 B AR FEAEEM . ARE .
YT IR EG 4 TEA A o BN T AR OK R F
AT TR (G5 ) P4 2, 2 55 4R, I 1 kil
ZALF A N RS, YRR S TR MU TRk
B A AN T T (R ) ) 28V N )
TN O TS VS N AN & 2 B AR K B4y
e ARETHAAKREFE M TSN, B
NV AN 2 BT N 1 (3 1 TR) NI 3 3% 7
AR ) AR, /N TRT VY A b, A A 3 R AR
K, FEE N R B B AR K R 4 1) )
g R A, [6] B 5 L Mg (Suaeda salsa) I
Ao TEARET/NE WY R, BT EAKE A
1%, AR HIAE P P 35 O L T AR S . FEARE T
AP MBA BACKEER R0, RETT
BEEL B AE R B B0 AT T e v A T A ) AR
PP U DK TRTTRT AR R L T R S bk T A2
Ak, 8 B, A8 k] ) S A A /B ) B AR
KEGFEERA . ORI T . /NG
TR Z5 s AR M2 . T R AR 2 34 50 A
KA B HAEKE, T2 R AR 17 B AR K 5 5 P
35 | BE B (Scirpus trigueter) IR, 7E 8 KT 55 /)N
T Z A %R O AR KT A . B & T e
T R Bt BT BARKFE DT TR
FIZR R VAT 7Y 2 VA 1898 R e B AR K B0 A
TERE P 2 . 0] AR L T RieT ] 1 AR A 2%
BEHACKE A0 o SN T s B A K A B
TEARB AT, TEARH 2 AT FRFE G . ARHER i
WE MR O EERTRI O R KRS . ST 1
Al A T HAEK R

E AR B A K B 53 A ) ] A B s S A oY
2H A G 2008 A S b 3 A Bl AT T 0 A
(1), Z5 5301, 3T 10 522Kk, FR i X B ALK
B ARG FI B B PR, 2018 4F H AL K B4 A
] e A R i A gl T TS R SR Y 9 R TR
HAEKRBENRCEER T HEIEFEFRA -
L7/ EN R B NS N R UL TIPS S R (N
R RN TR, K A 22 B
—ERRE Y

2 gt XERRERE

2.1 JREEELR

PRV M DXV 9 A8 T IR B AR OK B T /EE
15 7 BRI o 1 AR B R 43 b 2 i S )5 B
KT QUARA BACK TR 1A Lty 48 ) Qe M T B
B EACKE TR R )ORE T BEALCKERIE T
YEJ7 ), [t gl t £ QAR BARK BIR H4
ARFWEGRAT) ), 3 B BUR 2 A7 A A v W
THACKFIGHEWN TAEB R, 21 7 3~ 5 43R
PRI ROAT B T 6 . ISR IRURNIN () 36, A B AR K 7L
I TAERR AL T RSO R . PR X AE B AR
KREIGH Rk LA RS, ILARAE |
TR FIG LAY Ly 3 R 3, K AT b4 D
fR2E 0535 3 . 2020 4F, 1L AR 8 TR) = AR T U
T b R FF O st X)X+ BRI LX) A X
R/ T N (VNPT 5 T 5 M) 2
TR, — KM KRBT 90%, 5 T 38419
Pl R 2018 4F, TG R 111 ¥ R R ORI HE
SR PR it [ 751 v 40k 5 A (o 2 10 v R
FOR R ) . IR (5 o0 R e M R ) 251k 2
PAARBEE ALK ABRE R 12 ha, H ALK FAGBE
ik 95% L EM. 2016 4EE, KT 4G R
W it I 04 T A K g Y Ak O ik, R
2019 4, BRI 376.67 ha' ',
22 AR

H T B A K B 1 B AT it XA 3%, -t AT i
FE V7 B AL 4, AR n] {8 Bh 2 b Ak T R,
WS L e T R R s s AR
U, HAEK BAER i X AP AR S B T 1L 5
FRAOTRE. R, PRENEH X B ALK A B T 4R
JEH AT R, EA AT, S
B T AT RS AR TR R AL IA BE T AR, X4
B it b DX R A K B LA B SR L AR T A
IR FRUGE 2 AR TN, BT )
1. W E R R AR

Br e Ay, HA R, Wdbs
AN IR T SR FH it FH I 5500 9 Ak 2 Y TR B B AR
K2 N IR i b DX A Ay o e A TR S, X
VA A PR Y — A U RE R . AN LU AR B
T = it D e e 2 A (A e U Y



906 P SE 2

* ¥ A F

% 40 &

AR B IR aE R (F Lo A ) |
PR RN R SR (R R 0 R AR I R
R, TR E 2858 (F 20 H KRR ) . 45
B (R N PR R R ) | T A B R R (
FIR AT B IR L B T A MR (RS
A EMRER ) | B R S A e (E A
JB ) 20% TR R PR 7K FL A - B 2R (32 2R R
L) A5 9 AR B AT 0/ XA B B AR K B
B SIS AHF Y R B, it FH 53 5] A i e Xy e
Bt 0, %6 EIIR LR ECOTOX $ 4
P SR B RO S R, IR R AT
W HE AN R R I VR AR AT — e 1 &
PEREPE, AR 11 o R ) 2% o 25 0 ol —
I AR A XU o T R SR XV Y T U S AR
( Americamysis bahia) ) 96 h - IL U FE LCs
A 40 mg/L, = Ji| fi ( Gasterosteus aculeatus) %] .
#FE T 0.1 mg/L BH Bk 42 K5, HAEKRFIKE
Z B E A FIFE

3 B X EIERERIREIY

3.1 BT H AR R WIS &R

2% R A R 4R A K AR R AR AL
I FA T By, AT R R B A K B 1 43 A
FIFE 5, T 52 o PP Al A K 25 i N A XU
T B A 7505 SR S A AR S S . R,
FH AR K — B R, B B S A
S, T EL BRI 3% 7, R, X G AR i e
fi AT R T A HT , o A5 AR K B 5 G
T, R, PRIl X A5 V4 T RN AR
A EE AL | WL AL AT S T A, AT
LAy ) 5 B SR 4R MR A, R 2R T
A B T AR
3.2 il BALKF S X Py i it

PRI M IX 2 B A6 K B DI ) 5 X, 7
SRR IR T, P T R A R IR
P AEK B TEE PR I 1) S L 40 A 3 4%
INBIE ALK BN, N SR BON T3 . B . RN
T 5 U T S B B 9 1 P, R SR ROV )+ B
BE L X+ B S 2 A W BRI IA Y fEh
NS ] A 37 905 81 DR ) B A K ek, 37 £ Bl
BT BRI, 76785 5528 K HE T 0 222 s %

IR 350+ K B 3 7 v BT A T 0 B IR
fy DX 358, SR BB BT+ K 1 9, LV K TR
ARk R P AT ey A TS, B
4 T BRI AR AR (4 R AR 1k, IR
B TF RAB 2 (R W N BT A, AR AT LA
ERRE ALK F, AT U S I O S5 A T A 2
R, SR, Joid R H FA B M, 6 0
R 1k H ALK B R N, 18 B4R K A T
B, o I T b X R A K B 1 5
T8, P AL R, IR0 5 B A6 K 2 5% 77 B
B, B 1k R NREY, Sk B R R i IR
WA S R GG, A S e
3.3 PR E AR FLR b A A

X % AR AR K BN AR B S TR,
BRI A K B S TR, T L 3% L REW
R, BRI, 7 4 ) A K K S R [
I, BRI M X 4% 5 HEA T 45 R SRR LR 2
B TR T Ay, IR X AR K B T & R
5%, JuH IR B AE AR, A2 38 He 28 T A, 5%
F B LR F Y . EACITRT
— B A KR BTG, 0, DL A K B
JEURHIT R Ak, A =i AP AR, e E A
S B ep R IR R A3 SR TSR A I AR i 1A
240, A AT DI MR SO TS R, BN AR
KB (26 AL 26, ARV AR K B Rl « sk
HE” .

S5 3k

(1] kW, X2, 72 F. P EIEERR R R AR SRS
SEBM]. JLaT: W A, 2009.

(2] JFEEZHG LR, TER2 R T & A i E S —HAb A
144 BRE I[EB/OL]. [2020-11-10].https://www.gov.cn/
gongbao/content/2003/content_62285.htm.

[3] ZHANG D H, HU Y M, LIU M, et al. Introduction and spread
of an exotic plant, Spartina alterniflora, along coastal marshes
of China[J]. Wetlands, 2017, 37(6): 1181-1193.

(4] AOWAKTES, BIRGEIRIR, LRI, 55, KT EN R it—4
TR R ANARZ B4 AR T7 2B MI[EB/OL]. [2021-02-
25]. http://www.kjs.moa.gov.cn/hbny/202102/t20210204 636
1148.htm.

(5] HZE, & . B =ANKENR SRR M. At
5 ATl R, 2009.

6] Bz, BRA, BAHE hEUHELAKENR SRS
FHIM]. dbat: Bl R, 2015.


https://www.gov.cn/gongbao/content/2003/content_62285.htm
https://www.gov.cn/gongbao/content/2003/content_62285.htm
https://doi.org/10.1007/s13157-017-0950-0
http://www.kjs.moa.gov.cn/hbny/202102/t20210204_6361148.htm
http://www.kjs.moa.gov.cn/hbny/202102/t20210204_6361148.htm
https://www.gov.cn/gongbao/content/2003/content_62285.htm
https://www.gov.cn/gongbao/content/2003/content_62285.htm
https://doi.org/10.1007/s13157-017-0950-0
http://www.kjs.moa.gov.cn/hbny/202102/t20210204_6361148.htm
http://www.kjs.moa.gov.cn/hbny/202102/t20210204_6361148.htm

=%
[e))
=
._\,\
\\‘Q
3%
%

RIRAPERRELERE (Spartina alterniflora) B i& L 907

(7] #RIE, FHA:, s&R, . BARKFTERIUR RS TR By
IG5 R, b E TR, 2005, 7(7): 14-23.

(8] BRIy, SUAETT = PN RAL ) ALK R R I 5 4y
Mr[D]. AE: HEATMRSEESRR), 2017.

(9] B 8, FEZAR, AFyom, 55, S H AR FO H R 6 5
Zostera japonicalJ NAZ A= AR [1]. ¥ B 42 4 %, 2020,
2(4): 65-71.

(10] FMGE T, KT KU IR F AR PR AP DX R AP IR B 3 5K 2
LT, AR, 2021 (2): 33-35.

(11] dh=fe, )4, BEE, & s AXEWwnE LGSR
HHAEK R R T, 201910576431.5[P]. 2019-09-24.

(12] B IE . P EBRA B R L s HAR
KRBT BUOCHEROR R R, B B = A PR AE S R G R
#' [EB/OL]. [2021-07-19].https://www.sohu.com/a/4299694
95 99896183.

(130 e Aolb )T o b2 R g T B8 T ALK B BRI
% [EB/OL]. [2021-07-19].https://www.forestry.gov.cn/main/
4572/20180824/143844407219705.html.

(14] VFERAE. AR 200 T E ALK B IR OF 52 (0], I PR BRI L 27,
2010, 29(5): 767-769.

(15 KEHL ISR A AR PR X BEAL . I A O BOR A R A
F M Uk 1 M A K B3R L U0 [EB/OL]. [2021-07-19].
http://www.bhsdbh.org/index.php?a=show&c=index&catid=4
2&1d=855&m=content.

[16] FEE T XML AR 55 Hhts. “20184F AL R It T ALK
FIAHIH 7 il T % R4 %I [EB/OL]. [2021-07-19].
http://www.bhsdbh.org/index.php?a=show&c=index&catid=1
2&id=580&m=content.

(17] ZEh0Ak, B, TEACH), 45, BALKRTNGNIREL SRS
I35 DI RE R 52 1) B FCA BETT). TR AR, 2005, 24(5): 33-38.

(18] FrilifH, EZ2 AR, WHEAE, 45 BRI 8T =M N 248
HAPKFRYFIR[T]. AL, 2019, 39(15): 5627-5634.

[19] United States Environmental Protection Agency. ECOTOX
knowledgebase[DB/OL]. [2021-07-20].https://cfpub.epa.gov/

ecotox/.

[20] 54, )5, SR MR I B ALK FE BB ], B
FA 254, 2018, 29(10): 3464-3476.

(210 Z=M, SR AR S e Hl 0 5 46 K T (v 4y 30 42 o) 5 30
FE[I]. TR 2R FARBIEERR, 2007 (6): 44-55.

[22] #2448, B30, AR TR, 45 SN BAR K R A K52 137
RS Th E ARG B, 2010, 29(3): 34-36, 39.

(23] BAARME, MIGEEE, & B, 55 XHIINERTZE A B H A K
(Spartina alterniflora)[J]. H &% 4%k, 2014, 33(10): 2714-
2719.

(241 TEI5 bR AU IR VA BB ALK RERCHR B R Wil L et R
WRAFFE[T]. SR, 2008, 6(4): 526-530.

[25] GAO Y, TANG L, WANG J Q, et al. Clipping at early
florescence is more efficient for controlling the invasive plant
Spartina alternifloralJ]. Ecological Research, 2009, 24(5):
1033-1041.

[26] B4R, ELAR, LA, S5 X EUINE KX ALK B A F
AR IR [T]. AEASAF 24K, 2018, 37(2): 417-423.

[27]1 GAO Y, YAN W L, LI B, et al. The substantial influences of
non-resource conditions on recovery of plants: a case study of
clipped Spartina alterniflora asphyxiated by submergence[J].
Ecological Engineering, 2014, 73: 345-352.

(28] ZEE AT, TRAIRL. V84 A A R HL PR K B A RS W (4 B 5 (0],
TFE ST, 2010, 41(2): 175-179.

[29] ZHAO Z Y, YUAN L, LI W, et al. Re-invasion of Spartina
alterniflora in restored saltmarshes: seed arrival, retention,
germination, and establishment[J]. Journal of Environmental
Management, 2020, 266: 110631.

(301 RERLA, B2 12 A RAW ALK FAE VUi R NI BUIR K
Biiifixd SR 0], {5 L, 2008, 4(2): 47-50.

[31] XIA H J, KONG W J, LIU L S, et al. Resource utilization
conditions as biochar of an invasive plant Spartina alterniflora
in coastal wetlands of China[J]. GCB Bioenergy, 2020, 12(8):
636-647.

[32] B M. EAEAK S S M e SC SR AT S HE R ()], T B A A
YI¥EUE, 2019, 38(5): 70-73.


https://doi.org/10.3969/j.issn.1009-1742.2005.07.003
https://doi.org/10.3969/j.issn.1002-0659.2021.02.015
https://www.sohu.com/a/429969495_99896183
https://www.sohu.com/a/429969495_99896183
https://www.forestry.gov.cn/main/4572/20180824/143844407219705.html
https://www.forestry.gov.cn/main/4572/20180824/143844407219705.html
https://doi.org/10.3969/j.issn.1007-6336.2010.05.033
http://www.bhsdbh.org/index.php?a=show&#38;c=index&#38;catid=42&#38;id=855&#38;m=content
http://www.bhsdbh.org/index.php?a=show&#38;c=index&#38;catid=42&#38;id=855&#38;m=content
http://www.bhsdbh.org/index.php?a=show&#38;c=index&#38;catid=12&#38;id=580&#38;m=content
http://www.bhsdbh.org/index.php?a=show&#38;c=index&#38;catid=12&#38;id=580&#38;m=content
https://doi.org/10.3969/j.issn.1001-6392.2005.05.006
https://cfpub.epa.gov/ecotox/
https://cfpub.epa.gov/ecotox/
https://doi.org/10.3969/j.issn.1671-0886.2010.03.012
https://doi.org/10.1007/s11284-008-0577-y
https://doi.org/10.1016/j.ecoleng.2014.09.051
https://doi.org/10.11693/hyhz201002003003
https://doi.org/10.1016/j.jenvman.2020.110631
https://doi.org/10.1016/j.jenvman.2020.110631
https://doi.org/10.3969/j.issn.1673-3290.2008.02.011
https://doi.org/10.1111/gcbb.12717
https://doi.org/10.3969/j.issn.1006-9690.2019.05.013
https://doi.org/10.3969/j.issn.1006-9690.2019.05.013
https://doi.org/10.3969/j.issn.1009-1742.2005.07.003
https://doi.org/10.3969/j.issn.1002-0659.2021.02.015
https://www.sohu.com/a/429969495_99896183
https://www.sohu.com/a/429969495_99896183
https://www.forestry.gov.cn/main/4572/20180824/143844407219705.html
https://www.forestry.gov.cn/main/4572/20180824/143844407219705.html
https://doi.org/10.3969/j.issn.1007-6336.2010.05.033
http://www.bhsdbh.org/index.php?a=show&#38;c=index&#38;catid=42&#38;id=855&#38;m=content
http://www.bhsdbh.org/index.php?a=show&#38;c=index&#38;catid=42&#38;id=855&#38;m=content
http://www.bhsdbh.org/index.php?a=show&#38;c=index&#38;catid=12&#38;id=580&#38;m=content
http://www.bhsdbh.org/index.php?a=show&#38;c=index&#38;catid=12&#38;id=580&#38;m=content
https://doi.org/10.3969/j.issn.1001-6392.2005.05.006
https://cfpub.epa.gov/ecotox/
https://cfpub.epa.gov/ecotox/
https://doi.org/10.3969/j.issn.1671-0886.2010.03.012
https://doi.org/10.1007/s11284-008-0577-y
https://doi.org/10.1016/j.ecoleng.2014.09.051
https://doi.org/10.11693/hyhz201002003003
https://doi.org/10.1016/j.jenvman.2020.110631
https://doi.org/10.1016/j.jenvman.2020.110631
https://doi.org/10.3969/j.issn.1673-3290.2008.02.011
https://doi.org/10.1111/gcbb.12717
https://doi.org/10.3969/j.issn.1006-9690.2019.05.013
https://doi.org/10.3969/j.issn.1006-9690.2019.05.013
https://doi.org/10.3969/j.issn.1009-1742.2005.07.003
https://doi.org/10.3969/j.issn.1002-0659.2021.02.015
https://www.sohu.com/a/429969495_99896183
https://www.sohu.com/a/429969495_99896183
https://www.forestry.gov.cn/main/4572/20180824/143844407219705.html
https://www.forestry.gov.cn/main/4572/20180824/143844407219705.html
https://doi.org/10.3969/j.issn.1007-6336.2010.05.033
http://www.bhsdbh.org/index.php?a=show&#38;c=index&#38;catid=42&#38;id=855&#38;m=content
http://www.bhsdbh.org/index.php?a=show&#38;c=index&#38;catid=42&#38;id=855&#38;m=content
http://www.bhsdbh.org/index.php?a=show&#38;c=index&#38;catid=12&#38;id=580&#38;m=content
http://www.bhsdbh.org/index.php?a=show&#38;c=index&#38;catid=12&#38;id=580&#38;m=content
https://doi.org/10.3969/j.issn.1001-6392.2005.05.006
https://cfpub.epa.gov/ecotox/
https://cfpub.epa.gov/ecotox/
https://doi.org/10.3969/j.issn.1671-0886.2010.03.012
https://doi.org/10.1007/s11284-008-0577-y
https://doi.org/10.1016/j.ecoleng.2014.09.051
https://doi.org/10.11693/hyhz201002003003
https://doi.org/10.1016/j.jenvman.2020.110631
https://doi.org/10.1016/j.jenvman.2020.110631
https://doi.org/10.3969/j.issn.1673-3290.2008.02.011
https://doi.org/10.1111/gcbb.12717
https://doi.org/10.3969/j.issn.1006-9690.2019.05.013
https://doi.org/10.3969/j.issn.1006-9690.2019.05.013
https://doi.org/10.3969/j.issn.1009-1742.2005.07.003
https://doi.org/10.3969/j.issn.1002-0659.2021.02.015
https://www.sohu.com/a/429969495_99896183
https://www.sohu.com/a/429969495_99896183
https://www.forestry.gov.cn/main/4572/20180824/143844407219705.html
https://www.forestry.gov.cn/main/4572/20180824/143844407219705.html
https://doi.org/10.3969/j.issn.1007-6336.2010.05.033
http://www.bhsdbh.org/index.php?a=show&#38;c=index&#38;catid=42&#38;id=855&#38;m=content
http://www.bhsdbh.org/index.php?a=show&#38;c=index&#38;catid=42&#38;id=855&#38;m=content
http://www.bhsdbh.org/index.php?a=show&#38;c=index&#38;catid=12&#38;id=580&#38;m=content
http://www.bhsdbh.org/index.php?a=show&#38;c=index&#38;catid=12&#38;id=580&#38;m=content
https://doi.org/10.3969/j.issn.1001-6392.2005.05.006
https://cfpub.epa.gov/ecotox/
https://cfpub.epa.gov/ecotox/
https://doi.org/10.3969/j.issn.1671-0886.2010.03.012
https://doi.org/10.1007/s11284-008-0577-y
https://doi.org/10.1016/j.ecoleng.2014.09.051
https://doi.org/10.11693/hyhz201002003003
https://doi.org/10.1016/j.jenvman.2020.110631
https://doi.org/10.1016/j.jenvman.2020.110631
https://doi.org/10.3969/j.issn.1673-3290.2008.02.011
https://doi.org/10.1111/gcbb.12717
https://doi.org/10.3969/j.issn.1006-9690.2019.05.013
https://doi.org/10.3969/j.issn.1006-9690.2019.05.013

	1 环渤海地区互花米草分布
	1.1 互花米草引种
	1.2 互花米草分布

	2 环渤海地区互花米草治理
	2.1 治理现状
	2.2 存在问题

	3 环渤海地区互花米草防治建议
	3.1 建立互花米草监测预警体系
	3.2 制定互花米草分区防治措施
	3.3 加快互花米草利用研发进程


