GR7/Eredot i
JOURNAL OF BIOSAFETY

2022, 31(3) . 210-216
http . //www.jbscn.net

DOI: 10.3969/j.issn.2095-1787.2022.03.003

Hh L] F AR G 16 15 i A o 2k i B e 2

oo, O, BuEt, =N, ik
'"FEHRFTEAFE TAESRE, LA T 266071; PEEGFABAEMN PO LA ED 266600
WE . HAERSEE T2 E TGRS B 20 4D 80 AF A0 B AFRIE , iy T4 0k Fn 240 i 9k, 76 3% [

TR b DX R B A X b A 25 R GE A W SRR A 23 28 0 R JR 7o 2 7 S R, QAT A AR T AR OK B
O N 24 WIS I AR 23 S TR I R A2 — AR SCHE SCHR AT 1) A, BT A6 K A [ A 19 2

ARG S5 T U A% RIS G073 1 EL K B S P R B 9ty B
BUAT BB AR AEBTANE R K A SRR 5 5 2% RV 0 R A S5 MU s TRk A g TFRTH SRR

PEBEHE SRR IFHE— 2D PR T I T R A5 B + R UE + 7 BT 72 BB 45 0 SR AN LB IR O
FUH Al 4 FLAE R RS WA+ SRR ZR |, 4 ELAE K B (Y B 36 R S48 128 A W5 R B
KA EYAR; BRATRIG; 2o, BiSE

Research progress and prospects for the control of
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Abstract: Spartina alterniflora is a seashore plant native to the Atlantic coast of the United States. It was introduced into China in
the 1980s. Owing to its strong adaptability and reproductive ability, S. alterniflora rapidly spread and invaded many coastal areas,
causing a serious threat to the indigenous biodiversity of wetland ecosystems and also to the economic development. Effective control
of S. alterniflora has become one of the important issues of research and social concern. In this study, the distribution status and
invasion trend of S. alterniflora are summarised through literature analysis, summarising the advantages and disadvantages of
physical, chemical, biological, and integrated control methods. Identified problems in the control of S. alterniflora, include difficult
prevention, high cost of control, easy recurrence, and imperfect early warning systems. The use of remote sensing-based

" information collection + early warning + hierarchical control" and technical measures of " control + utilization" of S. alterniflora

provide a promising avenue for improved control of this invasive plant.
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A 1979 £ 12 A FelE Yo )5 MRS IEE T 3
TERE TR o JE 2 R R Wy 55 0 TR I 228 S O
[ A A AU B ALK B Spartina alterniflora Loisel
(G.N M F H) (Z£F-45,2009) , iy FHiii &6 | i
T (T PR BBCAE iR, N 9 s IX P 2% 3 R ke
DRFGEFNER 3 E ALK A BRI 5 5 7, A
Wi i AR A ) B0 A A 5 T ST BRI R v
(BRBEZY ,2017) , BEASERVEHEK , 520 A A 4 A6 A7

178 B HA ( Received ) ; 2021-10-03

SRR (W AR5, 2018) , B 4 b 1Y
ML KR (B AR LTI R4, 2014 ) TRIIE, A 2806
By B K B AL T G RS AR, AR
K B ALK R R B R Yk IR E WA T A
RTHERKMAFREMEREE, T HPER
ARG, TR 25 48 WG 22 ) BUR, JF R 5. AE
KRERTIE TAE, i H i AR B AR AR KL
IE 22U TR G R 38 A T K R S |

3 HHA (Accepted) : 2022-06-14

E&WH: 2021 FA# AR 733 %% 5 (21-1-4-ny-1-nsh) ; 2020 4 £ £ # & 7 3] 8 % F(20-3-4-6-nsh)
EE®E . R, &, MEHARE, FHRF B EPYNEHE . E-mail: 1246112723@ qq.com
* 18 12 {E# ( Author for correspondence) , F.3& # , E-mail: kongfanlong@ qdu.edu.cn



55 3 1) RRIHESE ;v I AR B iR A AT 5 e e R B < 211 -
KA Y F Z M2 B 2R A SRS, W AOKREY A A RO, HATR BN 75 kA7 ) 2

22021 43 A, C7EIE 2 W I T 1135 I 8 7
B E ALK 100 hm? 5 B AR K B0 78 W U Al 0 P T
b B8] 5 e A b 0 T ST B 1] A /N 7 57 St L
AEKFERIG TAE TS WA ME F AR R 4P DX IR B B TR
AN EN I 734 Al 7 IR N U N M O~ e e B2
T s MR HLT Aok AR S PR i L AR
BMENK T IR BACK TGRSt 7 22 ) AR
TR AR B AEATIC, HlE T 3 2022 45 A SE 1,
B O E ALK BRI TAER Hs, (HEARE, H
HIE W H B iR TR A BEARR R SE 2% TR EE
AR 328 e A5 ) R0 5[] B 3 3L 58 B 308 0 X 3 T i
) IR AR T X B I H R B T IR B kAR
Rt A SO0 H R B B G S i R AT S 4, R R S
SR KR BIEN A I B ALK A R B i 12
2%,

1 NEHAKES IR

HT T 1 SR Hb PR R S B, TR 85%
PRV I DX A AR B AR o o 3 B A A
X5 18% , 1 EETE B /347 X 7 34% , fIK B 38 ' o A
X5 33% , 5 8CH ALK B 43 A DR TG RS (K
PHEZE 2019) . 2010—2015 4E, 114 J 76 Jadb
AL B ALK B T BUARE B OR A3 35 31 91.29%
24.8% 114.7% K 50.4% (X B A, 2018) ., # =
2018 4, [ N B ALK FL (1) 2045 A IA 65338.6 hm?,
TERCHE S b fe K B AR K R o A X, L5 |
T, i A R AR B AR AR T E, 4l 4
] 5 AE K B 1 R AY 33.8% .25.8% (18.2% . 13.1% .
4.5% (X ,2018) , Mo X BCRE , KET LA
O3 R 3 Y — I MR M DX QA A A AT
TR UM X A VT T B S AR = R H Az
987 5 W 1 T A X8R, a0 SR T T U3 X U R ( Tang
et al.,2014) , MAREHERE , B ALK T I H
“HRI—ARF—PaAL” (023 1] 3 B R K 0] 1A 1+ 4%
PN 5K A 4E L, o i RS BE B T R (XA A
2018; FHH,2014) , MY 5K B R F | BRMER B AL
K FLA SR R, HAR Ry A 03 S5 A b A ) o 1
B (PNESR XL E 2014, THE,2014) .
2 EIXKREREHEE

R B A6 K (1) B — AL 4 — R — K —
IEAPEER L R B Ak FLE AR —BR T R AR

B AL AR SR A T, BN &
725 S8 B X PSR 52 | [ 9 DA 3B R AE R
T (RS 2020, Janine er al. ,2016) ,
2.1 IERhE

Yy EE 5 2 AR AL 1) 43 A TR R XA 2% 5
SRHINTARBR X GHERA 7K B oK s 55 5 it 410 1
HACKE B 2 RE, 32 2 B ik B i A 8
BAEHT AR SR AR 25 B0 R /> B AR K
TR A ) (R R AR, 2007, E R R S, 2006,
Mateos et al.,2012; Tang et al.,2021; Xie et al.,
2019) & T ANBEEFE | BEACK K ARF R
14 DX 35K, ] LA 7 S R 0 A 38 1) 25 BR AR, X 1 55 1
MR/, BT AR R E2AE 5—6 H kT
M AR B BE K, S TH AR K | B RE i FE AL
(7—8 J ) Xt H. A K B 47 ) FRH R A8CR b, 3%
R LS Z RS RRE R A (BRIFI4E ,2014) , 18
FFMEE(2010) | Li & Zhang(2008) FfF5T %8, 6—
8 HON I A6 K B ] DA S50 ) H: & A 5 i Ak
(2016) Zhao et al. (2019) FIWF5E R, 5 H 43 X E
HACKE S HEA TG HGE BT, 3 N H AT DARSEE ALK
L PRIRAT (2010) 7 AR RIEK FIAL (2009) | i
AR5 (2018) MIBFFE R I, 7 A WX B B ALK B4 T
K, T LA B AR S AR Yy i, (R3S B S
AR RER B FEAE IR AR TR | 76 52 B 2R
KB E AEKTEE 3 A H 5, MEVR 0 A6 K R 14
PR CEIRAERAIAR,2010) , i YR A7 16 77
BLZUCE R I Bl a5, AR X B R O HL A BEACR
2N AR ] 0] i B RT3 23R ) 52 i) 4 K (TR S5
A 2010)
22 LEHE

A2 B 3 2 38 ek WG B3 ) 25 B B4R K
CA B 25 08 R H B R IR | K B S
T AR AE , WU 5 X B AR K B A AR L A
AR VR A AN TR) 0% W0 98, 5 ] T P S R
VR 8RR ATE ZE A0 T DA A T R T R
(XIS, 2005 ; Patten et al. ,2017) ., 1E BB AR
WEEA T 1 1o 26k 2 Bt IR A%, T AR AR B Y 92%
RIHEAEKE, H 1 A H NUUERY b5 B8 (Zhao et
al.,2020a) . 7€ A = A W FEAT 1) 2 Bl 53k 2 551 g
Jit, 2 BRE T TRl | TR i A e 3R R R X K
AREACKFL Y b 3B 8RBT, W] LA SE A il B



- 212 - VR Journal of Biosafety

#31 %

AR R A PEAESE (AR P4 ,2019) . th THAEK
BT A R BRI R B AR AR B R AR
PRR TR LSRR B A e, — e R EE s
S 245 550 s P 25 SR T A 245 500 it P =, D
25 ARG R AE X (Liang et al. ,2020) , ELXHB T
R R BB IARORA W25 (ARl A4 ,2019) .
2.3 E=HIBAR

HEPIBABRCRS A X RS2 E N, BT
FIAKEL AR AR AL B F B 16 A i 42
HACK R R RKEA BRI ERIR Littoraria irrorata
Say JGW Prokelisia marginata ( Van Duzee) DA & H
Bk Ciavieps purpurea ( Fr.)Tul. I Fusar-
ium spp. 55 (U755 ,2006; ZEWEHEr,2013; Fisher et
al. ,2005; Grevstad et al. ,2003) , X HALKEH —&
A TRIRCR (B BT | AT BE 2 18 3 HA sh A )
IR, HRTE TR B JC X Rl 7 vk R A SR
B, PRI R A TET 54 SR
FE W) A B AL K B, WP 25 Phragmites australis
(Cav.) Trin. ex Steud.. = W B R Scirpus x
mariqueter Tang et Wang %5 A 1 ¥ A g ¥ 1Bk i
Kandelia candel (L.) Druce . {3 Sonneratia caseo-
laris (L.) Engl. JCil¢i & Sonneratia apetala Buch. -
Ham ZEZLRAEY) (FREEZY, 2017 ; $55E1,2009; FE
[EI 245 ,2007; Li et al.,2021) , AERE MR H ALK B 1Y
FEBE BH AR K B ) BRI 8 T S SRR
R AHUAR Y 58 4 TSR A X8k, VLR IR AL ER T A 52
HOBIFSEIE BH | 72528 B AEAE R LA S 3 1 ol B AR B A
KO NTRBREAEK R R B E, 7T LIRS 2 3
A A SR8 (FIE BB 45 ,2012) o Bls S X PR Bk
B RE A A i I T R G ) 5 2 X S M )
G BRRE W A K P R R AR
CERRAR T AE TR R AN 25% , ALK B 2
IRAAZ (BRIE B4 ,2012) o F AR E HI BTG BAE
oKL ) R AR R AR B I R, SR L AR
KE GG AE T AR A5 2R BT BE (Rice,
1984) , T i) B ALK R 1 TR ARG, SO A Y
AZEICRT R H B ZE IO T, ORI W X 2R
B s s HLid H TR g A= 3 X, A
JERFPEE ALK R R R, T A T n o7 202
TN AR 180 A8 ) T SR Jo 4 BB A st i)
PR BN 2 B ALK A, AT R BE A G i A
TEAE, HAT, &R B ALK A AR R A

YA o R P MW Bambusa  multiplex
(Lour.) . 528 F} Lantana camara L. F1412E Ulva spp.
B (BRAL¥2 55,2011 Z2BU5E,2012; ABIRAE,2009;
Rudrappa et al. ,2007; Watson et al.,2015) i i #
SCHC R A 80 4 T DA ) B AR K B B 1
MAH AR, BAEKE A 5B i il wy)
J57, BHBHE R & & A1 & (5574 [H], 2015) , fHAY
WEE A AR, JCE IR B R B ALK B By B
9, ERT, AT P AR HI B 16 B AR R B R WS
AT5Ab T S 56 % B B, % Ly AR 4 1 410w AL 3L i A B
B, IR R ) | 16 I 4 2R B S IO B AT o
RSB
2.4 ZEWMNA

TESEBRIE T b A T B — 1) 7 EE AR ME MR A 13
BRCR e Bt e % 184 Tk e, R i il &
M4 SRR PR ALK R, I b5
ARIMESR I T3 ZKOR R G T2 24 50) O B )
LG A FRER B e R HIPLA DL B2 N 05 25 T R
HABARFE R E AR, P /K A B AR K R T
3T RE 0 X I ) b D7 W e AR R RE R AT A
T 5[] o B P e 4 A R T o T A K e
RSO FIA 0 TR T AR BRI £ R R A3
PR B2 3 A, 150 H 9 IR Ly (JBAE TR, 2019)
W EES s IR BIRCR  WUR TR B AR o AR 2
RGN, ] DA RS Bl T 45 b iy 52
Brid AN ], 5 B2 1Y Hl i) 26 A A DR 2 A
SE A I BT R
3 BERKRERGERERFERE®E

H i, B P EAEKR R G TR i iz F A &)
AR R B S Ry v (s SRR
2018) AFTE M) £ A 3 T, (1) BiiaxERE
R AR, R % 45 R 2 H T Biia TAR &R KR
ARIBRA , 12 R D LA OK BAR R R 3k REVE A= o T
BUT CWIGINAE 2008 ), JF Hb i it T, %ol
PR AU A 55, BRAE S 2% (Patten et al.,2017) , %
BIaMEE A A m . OF Hh T AR RS AT
AR E R, RS AT Y R MR A A R S A R e
(Tang et al. ,2021) , ApkEGe A1) B 5 B4 4G F1 bl 72 AL
PR S B T O FL AT A i A A B, SO
TRHIRAR,, B G E AR R T R 41
PN KRR T B ALK BB 6 TAER 9206, (2)
X TR PG DX R AR ] Rk = A B ) By



3 4]

RRIHESE ;o I AR B A A AT S e e R B - 213 -

it IR S R & . BT EACKE A ) Ko
Frdyum, M AR AE B3 b By G R (R R A
20145 XF A K 5%,2006) , 5 HAMERE R, HIE# 5
(1) X S ATS A 5 B B R RN AT A3 BE R AR 2K 25 JRT
R CAIH N DIE A 5 R B - R SR B
A, FRAR ELAE K RUEAE S BRI AT AE 9 DM H WY i
| 86 FRLA_E (FRIGINEE  2008) , 248 4 FH 4 15 4t 23 38
FHAEKE R AR (Zhao et al.,2020b) , (3) H
AT Z XS A2 AR XS B Y8 T AL, DA
AHBENGESS (Patten et al. ,2017) , H ALK K — HiE
T FP B A 3 AR AR I 2 R R (R R AR
2014) JERK B B ALK BV, i ok — R VB 4R
ARl I A A, e T T O LA B I,
B A\ A ) 7 A ) DG

4 RE
4.1 HWEEEWE+REHRME+HRBHE" HBhE
TR

St 1 PR 2R N AL HE AR B + U
LA RT3 oy, WA B B 2s ROBE LB 45 B
AEK R | 204 17 328 ORI A 7 S R0 A R 1) R i Ay vy
X PR R T AT AR, HATO A S TR
B TTHLF SAILRT A AR (2R 04,2021 5 5K
45,2020, 5K ,2021; Anderson et al. ,2021;
Zheng et al.,2016) , A] LABEULH A6 K BE A AR 3
T, o A AR Bh A, B0V e o A 1X, IF
FABEIX, 5, v DLl R T AL B
P2 A B AR TG TR, WA 45
HACK B AR AR DL R S | BT Y I ) 4
G B . LR, X 4 MR B E AT 43 B 38 8 Tl R
93 2 eI, T E A X 1T 2 AR X8, A
TSR AN ] %) 0 %k S s, T 28 IXC R R B 30 93
R S T ACK AR A R TR TAR BTG
VAR OCHE, 3—5 H P11 &8 a1y OG5
I (BB T R R R, 2009) , A 5 A R4 K 3
— 7 1 B N T Te AL S 4R A S
I3 A EAR % X I AT B A I, e A e M
AP0 A PR S oy A FoR LA R (1R D5 4
2017) o XF T M 2RI, TR L AT H 45, RAE
PR R 2, N e S SN 50 B o (A E= 9 A
W S, WA ) DX S o B o P A 0 3, O ot
BEPPAL 7 22 RO, X AT B AR - 38025 43 A LA
e PR AN WA 2 A pAS e IR, X AN [] XU 552

DA RN S AT < (1) X T B ALK B AR I
TR TR L R S A g KU 3t X, T ke
YRR A TR DR 2 R AR Y X kg
TRBE, KPR B ALK RS B AR S RO AR SE G
SR P AR H AR B Y R AR 5 (2) XHF AR
TEERUBE A /N (1w XU 1 DX, 7T R FH 0 B 0 o 30
B HAEK B SR AR A A 4 5 48 A 2505 (3) X
T B3R B A I KU L IX, AT DA B — 2 A SR
1, TR % B AR R W AE G B Lk AR OK
PR AL
42 MEUBEBAEFAABHEEXREHE
+F A7 ARG R
BAREALKRE ARG R T — RN ESE
A LRI 5 AR A Bl A5 T R 4 0 R AR
PEFBAE 200, i b E KR A 5 il
A A (TR 54,2016, Li & Zhang,2008) , %f
HAKEIREANECR A — 101" =X, I
THOLT, T ATE A 3 0 DX B 50 43 B AE K 7 4
HELABT A A 3 I R 3l 0 B AR K B B iR + A
BRI ZR AR, S50 TG B K S B 1Y
RIS, R4 i 5 B AR K HE T & A FH 5%, LA 3
D BRI S 5 il A 8 1 B AR K B AN 2 I A
20 1o H AR B B A BRI SRR ( FIBE, 2021)
A WA 7 0T 43 S ke IR B RHE 2
TR S B AL R R D7 ORI i 325 24 | fR i
A8 1y R b N A 4 e e i AT ) R PR A v LAk
R (KR, 20195 F S 20205 €85,
2019; [ 545 ,2019; Cheng et al. ,2021; Wang et
al. ,2021) , 50 5] 5 EE 69% Fil 31%, 7F 1% G MK Ak
FUF 5, T AR R AR, Tovk BRI
HEAEEABE ( £ % ,2017; Tang et al. ,2021) T 5
PE— AL T SN T AR FE A i BT RN
TSR 32 By LA 55 ARG | AT R AR i 5 )
B ARAE AL A — B RE MU AL T R, AT 55,
T AR & &R A TR A VLR B O R
KAWL Tk SR TR (R &85, 2014;
BRI AE 2016) il £ 24 b DR i A5 1Y) R (A AL R
FH AT A = MRS AR | A A 28R B AR K
R RTRETT ), B SEBARMEC B T R T
WG AR B il 28 AR T SO R i e S A= )
PR AR S TR, U T 5 m & s il s (o
T4 2021)



- 214 - YRR Journal of Biosafety

$31%

T 2P HAER BB G AT, B SN
e AR 6 S 3 R IRl B EL AR B B + )
7 BARM R, X — R R WM, AR 58 3% HAEK
PG B R L IRIT A A T
SRR AR T AT Z M (B, WA FH T 0 5 [H %
FOCRAEY T A H A S SR ORE S5 -t i | 1
i KR AL &ty FTR S8 B Rl BN IR0 45 B 0 A
Jit, I A AR A R T . LA S
BT SE AR5 A R AL K, ARt g (A 7™ i 1) 7
A, INE AR FAR U A P S L R B S 2
Py AR X A S IR DA Bl B A L R
S 0 O S (R A Y A 7 T e
b, IR AT

S 3k

Y, 2021, FAEK R R BRI i J S AE O it it v
BN H. & de2 455 (9). 143-144.

AT, B, AT, W, H W, 2006, BAEKFARER
BTV 00 B8 45 8 BUR MM E . 245 (2): 6-8.
WRALES, BEETEE, 22, 220901, AR, 2011, M H 7
R FIT M, 1 8 7K 2 VKT 4 R 5 A 0 A AR R AE . B Ak

B HR, 26(1): 138-142.

BREEZS, 2017, /NVEAE WS V5 B A6 oK R0 A B A 210 AR A
ARG, R FBIR, 23(12): 129-131.

WRek, XEA &, ZRE, BRI, Y, BAH, 2007. IR
JRG K A8 % HE U ] A6 K R A T R A RN B A A
A5, 31(4) . 645-651.

Wik, SRAIAL, =HE, 2010. FREHE/KIA B H AR K S H A ST
RVR HIEM R . FRBEA S F 4R, 30(5) : 1093-1100.
BRI, SJkAe, el , #0, 2014, B ALK ERSRFIIETC

HEEHMNA . A% 4L FR, 23(3): 173-177.

PRIESE, TEHE, X148, HEH, TH, 2012 0
T b B AR K R o BB R 5 AR W R 5w e 0 . A
5t & | 30(3) : 380-389.

A, XKk, BRIE, 2020, LT SCHRE BT IO ALK
B fEE SRR Y. Eis AR 3R, 36(3) : 90-95.

AR, CRE, BHN, M7, BRIk, BERR, J7 ik,
ZELTTN, 2006. SPRAE ALK E AR 5B EILS, £
A, 26(8) : 2678-2686.

BMOR. BB K FFROREFFIR) , 37(5) : 83-88.
WA, TRAIRL, 2009. BAEAK XS RrEaat K i 94 2w
N KRB F IR, 29(4) . 876-881.
fISET, Q0N RSl 2016. HAEKBTE - /Kik &

EERALHI AR Y. R TR FIR, 32(20) . 236-241.
FE, 2000, BT oA AR R Z R ey A KR E
Lk ey Aast s 4. Wi Aie e JHIT EITR
Ziar XIEEE, XIB A, 2021. LT Sentinel-2A SR H AL
KB EAREFGE. e TR FM( A ARAER),

43(3): 14-19, 48.

ZEH, BRI, BREE, B4, 2012, TR AR E K
R HACKEL L A AR, SR3E R F 5K 35
(11) ; 46-49.

PROGIE, TR, BAEL, 2008, H ALK B H) A= 25308 I
VAHLRT. B 42 A (3) : 119-123, 142,

XaE, FRSCEE, TR, EEIT, X1, 2005. FOKEBHERF .
KEEARIRHFFT. R L IRBATF SR, 24(2) ; 410-411.

XI&HT, TRIA, KT, AR, L%, 2014. Bk
TR R A A SRS Ak AR R, 23
(1): 18-23.

XIBIH, 2018. P EE AR E K FEANIZE R BN E T
WA AR S K& P EBERE AR IR 5k
A A= A HEST T

SR, TRAIAL, 2010. BB A S EARK BRSO B
8. HEFEIRBEAE, 29(1) : 32-35.

FFPGIR, 2015, LB BN M B AL A EER 6
T B, WA B, RifERE.

ZEWRER, 2013, = F 3B AT B Ry it AL R 657 AE R, B
T2 AR FEM . AR R

FRibe, FLAR, W, T, 5, BER, ki,
2019. BRECFIXT A =AM AR T KR, A
A, 39(15) : 5627-5634.

AR, 2019, HARKE 5 A M@ RC R, + B4
MM HR, 38(5): 70-73.

HURT Silgr, R, L, dkMetl, 2016, BAEKE
HERBACK S PN TR, FEFARS TR, 35
(3): 71-73.

PAVESE, XILLE, 2014, FET Markov-CA BRI H fE K B 5K
HIMAZESHEEPFIN 255 KRR FHK, 30(1);
38-43.

TEIFAR, MR, B4el, WEHE, Buiin, AREE, B3R,
WA, SROEW, B, 2010. 7 [A] 0 E % H R K
ARSI ETESE. B HAL S 8(4) : 379-385.

JEES, WARE, S, BRE, BRI, Na%, B¢
T, 2007. JTCHREE X B ALK ) A B HISUR. e dm R
kK FFIR, 28(1); 10-13.

TFHE, 2014, HEBZIKREBFERTIEEIH AR, H
F2E AR B R BRIV R A

Ei, BT, IR, 2017, ALK EDA FHE i K A B
Kbt AR A5 5 RAEHF, 36(8):



3 4]

RRIHEE ;o I AR K B A A AT S e e R B

- 215 -

3152-3156.

TEE, BE, B, AR, WA, MR, DR,
2020. HAEKE SaNAC36 %% s H F 3a e Je R ik 43 #r. 48
HRMKRFZFIM(ARAFR), 49(5) : 695-702.

FHR, IR, Wi, DEE, BRI, 1, 2006, &
T OB SRS B A K BB R K 5 A A R .
A AN 14(4) . 275-283.

WS, #hTET, 2018, Aok AR RN B ALK B iR DF 9T
JB. A ARSI, 29(10) ; 3464-3476.

WhEte ) s AR 2019. AR MY H ALK BB % AL
FUHBFFE e, B A SRS/, 27(12) ; 1870-1879.

W, TRR, BUA, KEE, KEW, 8@, &9,
SR SC, 2018. X1 E 08 K X A8 K B & M4l AR K
R, AAFRE, 37(2) . 417-423.

ENL, AR, &, X&W, K2, 2021. ZHRME
WKRERFEAAFAES TRAG AL, £455
RATFRBEF 4R, 37(11) ; 1394-1403.

BZR, JIHa4s, 2014, SR AR BV E ALK B A 5T #E . AL
HARF, 40(2) : 5-10.

Ry, B, AT, kK, BEE, 2017. AT HE™
1R 43 T R T RS () AR BT = A U AR A ) B AR OK B
W k. & FRFAE 36(4) : 596-602.

AUFET, AfREL, 2009. FRRYIFNE ALK BRI R 1A
BN ASFLE, 28(12) 2466-2470.

SeFHE, B, XA, 2019, 2T Maxent 2SR A .
AR EVE I TE M. 2 A A SR, 30(7):
2329-2337.

TRFERE, SREFDE, R, TARIE, AT, 20200 EAEK
P E M EAEFA RSN, B FEER, 16
(3): 42-46.

FRIMAR, 2016. 2 56 0T HARK B A R FIAE K RS2 M. 48
AR LA 43(3) ;. 72-75.

REH, XK, XMaSR, HRAA, FVIEL, FRBIE, 2021. %
FIOH A S AL B = A P T A K B R Y Bh A A
L R FIFERFFIRCARFFIR), 57(1); 121-127.

FRHL, BXHRBE, K, A, 2009. EhEEARAL &R REE XS
HACK R RN, 2R A KSR, 20(8); 1863 -
1867.

JAB S, LW, BRIBLL, &M, 258, SRR, 2019. H
KR NHX2 FERI e STIRe 2. W b iidh F 4k, 39
(12) : 2093-2099.

e, KKz, AR, T4, PR, 2009. KHEJEAEY)
R EE R A BLIR. #3543k, 31(5) ; 101-111.
ANDERSON C J, HEINS D, PELLETIER K C, BOHNEN J L,

KNIGHT J F, 2021. Mapping invasive Phragmites australis

using unoccupied aircraft system imagery, canopy height

models, and synthetic aperture radar. Remote Sensing, 13
(16) : 3303.

CHENG H K, TANG Z R, LUO X Z, ZHENG Z, 2021.
Spartina alterniflora-derived porous carbon using as anode
material for sodium-ion battery. Science of The total Environ-
ment, 777 146120.

FISHER A J, DITOMASO J M, GORDON T R, 2005.
Intraspecific groups of Claviceps purpurea associated with
grass species in Willapa Bay, Washington, and the prospects
for biological control
Biological Conirol, 34(2): 170-179.

GREVSTAD F S, STRONG D R, GARCIA-ROSSI D,
SWITZER R W, WECKER M S, 2003. Biological control of

of invasive Spartina alterniflora.

Spartina alterniflora in Willapa Bay, Washington using the
planthopper Prokelisia marginata : agent specificity and early
results. Biological Control, 27 . 32-42.

JANINE A, ERNITA V W, TARYN R, 2016. First record of
Spartina alterniflora in southern Africa indicates adaptive
potential of this saline grass. Biological Invasions, 18(8):
2153-2158.

LI H P, ZHANG L Q, 2008. An experimental study on physical
controls of an exotic plant Spartina alterniflora in Shanghai,
China. Ecological Engineering, 32(5); 11-21.

LIS H, GE Z M, TAN L S, ZHOU K, HU Z J, 2021.
Coupling Scirpus recruitment with Spartina control guarantees
recolonization of native sedges in coastal wetlands. Ecological
Engineering, 166; 106246.

LIANG Q U, YAN Z Z, LI X Z, 2020. Influence of the

bacterial

herbicide haloxyfop-R-methyl on diversity in

rhizosphere soil of Spartina alterniflora. Ecotoxicology and
Environmental Safety, 194. 110366.

MATEOS N E, CAMBROLLE J, GARCIA D L J, PARRA R,
REDONDO G S, 2012. Mechanical and chemical control of
the invasive cordgrass Spartina densiflora and native plant
community responses in an estuarine salt marsh. Journal of
Aquatic Plant Management, 50, 106—111.

PATTEN K, CASEY O C, METZGER C, 2017. Large-scale
chemical control of smooth cordgrass ( Spartina alterniflora)
in Willapa Bay, WA. towards eradication and ecological
restoration. Invasive Plant Science & Management, 10(3) :
284-292.

RICE E L, 1984. Allelopathy. New York: Academic Press.

RUDRAPPA T, BONSALL J, GALLAGHER J L, SELISKAR
D M, BAIS H P, 2007. Root-secreted allelochemical in the
noxious weed Phragmites australis deploys a reactive oxygen

species response and microtubule assembly disruption to



- 216 - YRR Journal of Biosafety

$31%

execute rhizotoxicity. Journal of Chemical Ecology, 33
(10): 1898-1918.

TANG L, GAO Y, LI B, WANG Q, WANG C H, ZHAO B,
2014. Spartina alterniflora with high tolerance to salt stress
changes vegetation pattern by outcompeting native species.
Ecosphere, 5(9) . 1-18.

TANG L, ZHOU Q S, GUO W, LI P, GAO Y, 2021.
Importance of high severity in a physical removal treatment
for controlling invasive Spartina alterniflora. Ecological
Engineering, 171. 106375.

WANG W, BAI'J H, LU Q Q, ZHANG G L, WANG D W,
JIA'J, GUAN Y N, YU L, 2021. Pyrolysis temperature and
feedstock alter the functional groups and carbon

sequestration potential of Phragmites australis and Spartina

alterniflora-derived biochars. GCB  Bioenergy, 13(3):
493-506.

WATSON E B, WIGAND C, OCZKOWSKI A J, SUNDBERG
K, VENDETTUOLI D, JAYARAMAN S, SALIBA K,
MORRIS J T, 2015. Ulva additions alter soil

biogeochemistry and negatively impact Spartina alterniflora

growth. Marine Ecology Progress Series, 532. 59-72.

XIE B H, HAN G X, QIAO P'Y, MEI B L, WANG Q, ZHOU

Y F, ZHANG A F, SONG W M, GUAN B, 2019. Effects of

mechanical and chemical control on invasive Spartina
alterniflora in the Yellow River Delta, China. Peer], 7(8) :
€7655.

ZHAO C Y, LIJ S, ZHAO X J, 2019. Mowing plus shading as
an effective method to control the invasive plant Spartina
alterniflora. Flora, 257(7) : 151408.

ZHAO Z Y, XUY, YUAN L, LI W, ZHU X J, ZHANG L Q,
2020a. Emergency control of Spartina alterniflora re-invasion
with a chemical method in Chongming Dongtan, China.
Water Science and Engineering, 13(1) ; 24-33.

ZHAO Z Y, YUAN L, LI W, TIAN B, ZHANG L Q, 2020b.
Re-invasion of Spartina alterniflora in restored saltmarshes ;
seed arrival, retention, germination, and establishment.
Journal of Environmental Management, 266 110631.

ZHENG S Y, SHAO D D, ASAEDA T, SUN T, LUO S X,
CHENG M, 2016. Modeling the growth dynamics of Spartina
alterniflora and the effects of its control measures. Ecological

Engineering, 97 144-156.

(AL 4 R E)



