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Abstract: Spartina alterniflora is one of the most noxious invasive plants in China, and it seriously threatens the safety of
coastal wetland ecosystem. The aim of this study was to screen for herbicides that could efficiently eliminate S. alterniflora,
providing a method for the control of S. alterniflora. In July 2017, different herbicides were sprayed on the stems and leaves
of S. alterniflora in the intertidal zone of the Yellow River Delta. The growth status of S. alterniflora and density of
macrobenthos were investigated in 2017 and the following year. The results of this study indicated that (1) haloxyfop-P-
methyl could completely eradicate S. alterniflora. It not only completely inhibited sexual reproduction by killing the
aboveground part of S. alterniflora but also inhibited asexual reproduction of the rhizomes in the following year. (2)

Cyhalofop-butyl could also completely inhibit the growth and spiking of S. alterniflora, but its ability of controlling asexual

E& WA P ERE BRI 55 W 4505 5 (KFJ-STS-ZDTP-023) ; [F 5 8 A SR P4 X L 0% 4 0 H (Y639071021, Y891061021 ) 5 1L Z: 48 Mol
BHL A H (LYCX07-2018-39)

75 B #5:2018-07-29; ™ & t kR B #A : 2019-00- 00

# WM iHA/EZH Corresponding author.E-mail ; bhxie@ yic.ac.cn

http ://www.ecologica.cn



2 S % 39 &

reproduction was slightly weaker than that of haloxyfop-P-methyl. Glyphosate could completely suppress the sexual
reproduction of S. alterniflora, but it could not effectively inhibit asexual reproduction in the following year. (3)
Application of herbicides could poison some macrobenthos in a short period, but the macrobenthos could be restored in a
year. The influence on the environment is closely connected with the amount and period of herbicide application. In the
future, the best time and minimum dosage of herbicides should be evaluated to minimize the negative effects on the

environment.

Key Words: Spartina alterniflora; chemical control; herbicide; haloxyfop-P-methyl; glyphosate; cyhalofop-butyl; Yellow
River Delta
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Table 1 The type and dosage of tested herbicides
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F2 HERERENERK BEESHEHER
Table 2 The spike length, spike density and heading rate of S. alterniflora

G5 B /em RS/ (B/m?) LR/ %
Code Spike length Spike density Heading rate
CK  Control check 20.0 0.2 132.0 8.0 56.7 £10.8
2 X Plot 2 0.0"" 0.0"" 0.0""
3[X  Plot3 0.0"" 0.0"" 0.0""
4[X  Plot4 18.0 0.5 84.0 £28.0 31.5+4.6
8 X Plot 8 0.0"" 0.0"" 0.0""
9X Plot9 0.0"" 0.0*" 0.0""

* RN B EEEF (P<0.05).

2.3 BRFFIGH ALK A Y (1) fE

Az i mT LA 25 S5 7 B R RN B AR KRR AR MR R B AE RIS R, A BRI/ XA B AR &
SRR B FET CK(P<0.01) AV M CK # 54.5%—74.0% , it I FE7 5 BAE KR | A i i 2541
X HRAR (P<0.01, 38 3) AV B R ARRUNHE R R 3R o A v 8 R PR R SR8 o R i Ak B 1 A
KFMH AR N CK 9 70.9% 49.7% 63.1% 1 60.3% T 1 EE T 25030 FPY A 58 R0 9 2 i Ak g 200
HE AL EAR AT L CK #4900 080 (P<0.05)  HAAL RS CK A B 25 (P>0.05) . SR EER/INX H ALK
FZEMAERE 25 A S AR AL B, A ROE AR AR 20 R R A K A2 BIR K5 R R AE W s AU CK Y
52.2% (P<0.05) , = e B = 50RO FH R /N B AR B ATl 24 30 d J Al % HAR R AWk CK 1963.7%
(P<0.05) , i HA/NX B ALK R 0T M sk 2050 R R AE K AZ g/ R AR AEY RS CK ¥
W 22 5% (P>0.05) o £ FPAbBRRIFEAR 25 5 22 R AN (P>0.05)  (HBRFLFH/N X6 AR 25 5 i 0T CK(P<
0.05) , Ik B 5 e vl 8 s 8 MMt R 2R SR I Ml AR S 9 i Ak 3L ) B A K R AR 25 5 430 R CK 1Y 64.4% |
53.7% 57.3%H1 40.0% ,
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Table 3 The aboveground biomass, root biomass and total biomass of S. alferniflora

- o B EHE U R AR A

Code Abovegroundbiomass/ Live rhizome/ Dead rhizome/ Fibrousroot/ Total root/ Total biomass/
(g/m?) (g/m?) (g/m?) (g/m?) (g/m*) (g/m*)

CK Control check 1108.0 £37.9 185.6 £2.9 158.3 £29.7 228.5 +11.9 567.9 #43.5 1675.9 £17.4

2 [X Plot 2 785.9 £32.8 ** 119.6 +23.8 * 154.8 +7.4 180.5 £28.9 454.9 £53.9 1240.8 £25.5**

3 [X Plot 3 551.0 +440.2 " 99.6 7.9 121.7 +8.8 140.5 £27.5 " 361.8 +43.7" 912.8 £70.3**

4 X Plot 4 698.8 +36.0 ** 106.3 £35.1" 179.5 £21.1 174.8 £30.6 460.6 £78.8 1159.4 £106.8 **

8 [X. Plot 8 668.3 +28.2 " 72.3422.9%" 115.1 £10.2 109.3 +16.4 " 296.7 +41.2" 965.0 +67.0 "

2.4 BRFLNNS U v R v 1Y

TR I % B AT LA /s HRUIR 2543 BERR 7 15 55 , 2 I I B F 00400 1) B AR K R T BT R A T HR bR, 25
I 0.632 kg/hm? [ = A5 TRUHE HY R SR AT Ml T B AR K FEARIR 2553 BE 58 T AF I se e i i & (181 2, P<
0.01) o Rk R ARt F AR R /N DX VAR R RE TR /N XA 2 A B e v i A=, s B v %6 T2 CK Y 1.29% 11 12.
1% (P<0.01) ,#kE5 CK JCH] B 22 5 (& 2,P>0.05) o Wit w0 B0 U 4 e e i 1) 5 T2 AR R s 0 T B S 2
i ( P>0.05)
2.5 BRECHI ORI CA ) 145 0k

2017 4% 11 H 21 H (BEHaBRH50 4 A JR) , WA KBRS Y Fh 28 % B (1K 3) . RAURHI s £ 2
H HARN VAL ( Neanthes japonica lzuka) | KR ( Helice tridens tientsinensis ) X 728 WS ( Glauconome primeana
Crosse&Debeaux ) , W7 (B, T SCRIFRVD A W58 K D125 2018 4F 6 H (BUEER =5 11 4~ H 5 kA%
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Fig.2 Density and height of S. alferniflora clone seedlings
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Fig.3 Species and density of macrobenthos in November 2017 and June 2018

3 eSS

3.1 ARIBRFLRNEHE ALK AR 1 22 5

P FHALBE Fr) 22 55 P BB s AN ] B3k e 1) LA AN ) 2B 28R ) B IR e 2RI P R 2R 1 G . i 41
AR AR R N 2 IR A RGBS AT MR I RIAR 2550 AR 2B AR R NI AS EARL AR 22, T 2 okl
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IR AR AR, Kot 517 RIFSE A B0, 55 FBlE R s R R X 2 A %) ol 35k SR I 24 791 P 184 o it 1 e | L
2 e D ) O e 27, AR R 114 K AR B A8 A T T o 3k Al S 5 25 R34 5 i 3

M 535 390 2 T B 5 AT A9 BB AR K R 4 32, it P R A R e 2 R R A P R
F K FECRA R 2T, Knott 257 BFFE KB, WRRE 20 13 om (0 ALK FLLN T FIRR 20 60 em Y AR 1A
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VPR R BT S, FERZY 1 4RSS H AR K R BE R D T 38% ., Riddin 25 I it FH IR AR D e 0 7R
BT AT, T 25— AT 5 A K RO T 5B 95% , ANHIFFE A B AE K B H 17 301 3w it o H g, f & il 1
KT AR o PAEAR R BET S (H TG RRZE 52, R MR 2532 B AGS2 ma AR /N, AR B 2 T KR e el ik s
WFREAE R R Y B PR T e - (1) o H Rt PR AN ] 5 (2) W5 24 IS AN (], AN [] A= 7 300 T A A 0% 4R 24 g W A
REFI NPT MEANIRT 5 (3) HEH B A R I VS M AR ] 5 (4) 30 DX 3ol A3 987 105 B0 ART] 5 (S ) 0 A o e
Xif H AR R SCATAE BMRIVE T, T AR 5 K AR s S5 o U, 26 foff FH S B R0 9 B B R A, T B4
AR T DR b o BT A R IR R
3.2 JitiFHBR B A BE AR KT (O FRES R0

P2 B T ik 35 B e il FH R 700 A BB AR K B | T R X BB Y Ol — i 10 970 T B ), A0 0k EL At Bl 0 3
& PR AA - A AE 2 R e P BRI, AT AR/ 9 e B P I 0 X v AT 1 AR A S
O3 SRR GG S T BE A DR A R R A R ) R BB B, A /D R B DU O K

JEAT S b B RS A8 L T 1 S DA ok B R A B R i A T B A, H AR AT — Sy T AR IE Y (1
SR G RS s 4 2 AL RIS AR B = R RS P AR 2R R 20 R e X e 8 I Y AR A T B0 4 5 T
ANTERE B /DN DX v e T 2 T BB P I A 33 P ) B B R BB ST A b AR AR A, 5k BE T
g e AT A58 A Ay, Ko %) MR s AN T 3 40 4 1 o s LA T AR AR R B, i 2 /0N X g%
SR W E AR T A2 /X B2 11 H G BB AR . 5340, i 25 11 A A 5 = e B e 3R
F R 58 /N X Hf b 7% 5 3 1 2 7 T AR T | Shimeta 2 AOIFSE 2 B T 25RO R , 1 nl g2 IR M SE T A B AE K
RNV ARSI SR T EE MY L R T RS R IR R e 24 5 30T P A A R K A e 1 2
5% B ] e B JEEAR sh e A B (S R SR K e R TR RS AR S R RN nT AR &, s
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