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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) haloxyfopP—
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
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reproduction was slightly weaker than that of haloxyfopP-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; haloxyfopP-methyl; glyphosate; cyhalofop-butyl; Yellow
River Delta
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Table 1 The type and dosage of tested herbicides
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s (Nl Iﬁhkﬁ Herbicide Recommended Dosage et e
. Principal - L Recommended
Code Test reagent application dosage/ inliterature / Manufacturer
component o o o lands
rate/( kg/hm?) ( kg/hm?) ( kg/hm?)
K WREERAT oy e e
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F2 ERRENEK ETESEER
Table 2 The spike length, spike density and heading rate of S. alterniflora

i K /em FREE /(L /m?) S5 %
Code Spike length Spike density Heading rate
CK  Control check 20.0£0.2 132.0+8.0 56.7+10.8
2 X Plot2 0.0** 0.0** 0.0**
3[X  Plot3 0.0** 0.0%* 0.0**
41X Plot 4 18.0+0.5 84.0£28.0 31.5+4.6
8 X Plot 8 0.0** 0.0%* 0.0**
91X Plot 9 0.0** 0.0™* 0.0**

* ok FORBF IR ( P<0.05)

2.3 BREGRXS ALK F A YRR

AWy T AAT A S R R0 B AR AR AR AR AR T A SR S AR o AR R /N XY AR OK B
SR R T CK( P<0.01) 0 Hy CK F) 54.5%—74.0% . Jiti PR 505 5 AL K b b 28 4 ik 5 4%
TR HRALPR( P<0.01, 3 3) R JBE i RCTRUAHE FH AR R v ik B2 v S8 TR FHY AR 2R gl R S S e T Ak PR ) . 4
KEC ARSIk CK [ 70.9% \49.7% (63.1% F1 60.3% . o e JE i 55 U FFY AR 52 R 980 i Ak 4 11 200
AR LG AR A L CK S B 298/ ( P<0.05) , HABAL Y CK 34 B 255( P>0.05) o FURH /DX H ALK
FZEAEMTZY 15 d 5 2w S, MOS0k AR E R ZFIR KW, iRA A Y2 AU CK 1
52.2%( P<0.05) , i e J3 i R R 53/ X A K REAENE 24 30 d Jm i 81, HAR R A=W CK 1963.7%
(P<0.05) , T HAR/NX H ALK R b IR FE TR BOR 2 TRAE T AR R AE R A2 M/ AR R YRS CK BT
WA W 2252 ( P>0.05) o 45 FhAb BRI SEARZE I 22 5% AN B . ( P>0.05) L (HERFE5/N X AT AR 25 42 1 35 (IR T CK( P<
0.05) , R J3E 5 e FE v A5 bt P AR 8 e Tl 0 S e 1 Ak B Y AR OK B 3 AR 25 B 23 5318 CK Y 64.4%
53.7% .57.3% %1 40.0%

®3 HRREMEPAYE RREVENZENE

Table 3 The aboveground biomass, root biomass and total biomass of S. alterniflora

. i&iﬂ?w% ‘ {ﬁ?FE% ﬁE?FE_% - ZiAR JR ﬁﬁ:%%

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*F

3 X Plot 3 551.0+40.27 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** 72.3+22.9%% 115.1£10.2 109.3+16.4" 296.7+41.2" 965.0+67.0**

2.4 BRGSO S R 1 52

TR R T DA A AR ZE 0 BERE ) A5 558, 2 W I e 0 o B AR K B T SR RE I A IR bR 22
IFIBETE 0.632 ke /hm? f Ry 25 UM FF R A R0 il T B A6 K BOARUCIR 25 43 BE 58 AR WA s e i i 2 (181 2, P<
0.01) o ¥R 3 UL FF 7R 52 /08 DX R0 960 B Ji /0N DX AT 25 B o e 1 W7 26, s i %85 B Sk CK 1Y 1.2% Al
12.19%( P<0.01) , #k#55 CK ol .22 5 ([ 2, P>0.05) o Wit BB X v 45 T Rae i 1) 2 58 AR v 0 B0 A
B2 ( P>0.05) .
2.5 BRI KRB S0 5 0

2017 4E 11 7 21 H( WEEBR AR 4 DA S W& R AR S PR 2 SO B (&1 3) o RABVRNGSh¥) 34
A HASHI 7P 72 ( Neanthes japonica lzuka) KIFJEHE( Helice tridens tientsinensis) i 5%4%WE( Glauconome primeana
Crosse & Debeaux) , 7 A, T SCREFRUD A W58 K D12, 2018 4F 6 F ( WEkrFi50) 11 A J5) ki 4
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Fig.2 Density and height of S. alferniflora clone seedlings

FAEF/ N PR BRSO (K 3) o S5RERM L2 4 S H G, &/ NN A I 285 S CK M H
WA I 25 ( P>0.05) |, {H s 1) % B I KT CK( P<0.05) ,{NFEBUIR A EE /N X N & BRI |, 25 ol CK Ay
12.4%( P<0.05) , HA/NX N R & B8 . fit 2y 11 AN J5, & e BE S ORI H AR SR/ X vb 2 1) %% 3
CK i 2 fi%( P<0.05) , Hpx/NX NP R E S CK To i & 22 57( P>0.05) , & BRI EE/INX H DR % S
CK #H A B 2. 22 5 ( P>0.05) , - HLISEE (1) %5 FEAS B T 8PV L 25 it 25 /N X N s 8 % i 5 CK 1% B
522 5( P>0.05) .

— %z G == %

- 200
& 114 6H a
A a
& 60 ab ab 150
E ab b b
N
< b X
240t 5 T oo b be <
|72
5 c
a Xy
y
& 20} x x 50 | )
X Jﬁ B
0 0
CK 2K 3K 8K OIK CK 2K 3K 8K 9K

AbBE/NIX Treatment plots

B3 2017 £ 11 Af12018 s 6 BMKRE R FHAREE
Fig.3 Species and density of macrobenthos in November 2017 and June 2018
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SR AT S T E LR B DTSOARIE 2 o 25 RO P A SR 01 500G B i o 5 8 1 £ 3% 0 5 6 i
AR A B /N DX I Y 2 T B 1 T VA A S R B 5 A W A K B AR A 43 % B
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