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Screening of herbicides against Solidago canadensis L. and its control
effects on the weed
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Abstract Field experiments were conducted to figure out the effective herbicides against Solidago canadensis L.
and the control effect of different treatments (single herbicide. single herbicide + adjuvant. mixed herbicides and
contact type + internal suction type herbicide). The results showed that hexazinone 25% SL 7 500 mL/hm’*,
glyphosate-isopropylammonium 41% AS 6 000 mL/hm’ +organosilicon 300 g/hm?, fluroxypyr 20% EC 750 mL/
hm? +glufosinate 20% AS 8 740 mL/hm* and glyphosate-isopropylammonium 41% AS 6 000 mL/hm* + glufosi-
nate 20% AS 8 740 mL/hm* showed remarkable control efficacy with 100. 00% of effect for plant number,
80.2%, 90.4%, 83.0% and 88.9% of effect for fresh weight of the ground part, respectively 35 days after appli-
cation. Except the hexazinone 25% SL had a poor control effect on root rot of the plant, the other three herbi-
cides combinations were all showed a control efficacy of over 70% on the fresh weight of ground part, suggested
which can be recommended for the control of S. canadensis. The different spray order of herbicide combinations
lead to significant difference in the effect. A single herbicide with high concentration was not recommended for
S. canadensis control.
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Table 1 Tested herbicides and manufacturers

2550 £ TR &1 fE Ui CSH A
Herbicide Manufacturer Conductive property Control part
20 0SS A 2R EC - fluroxypyr 207 EC WAL 2 LERTHUE AT IRfE 5 28
70655 - =4k SP glyphosate « triclopyr 70%% SP AR Befhy B B T PR IR TR R A i€
75. 7% H sz £ SG - ammonium-glyphosate 75. 7% SG  #idtZ& Bk T FR/AF] N A% SRR A [iiES
330 H sk AS  ammonium-glyphosate 33% AS TLIRAE FE Tl A8 R AL LA R KA N IR A A iEES
10 % H W e SE - sulfometuron-methyl 10% SE PHR AR R A it B FUR IS R A e
25 % P& S hexazinone 25% SL LHEFEV TR ERAR  HRGEREE iEES
YR BB AR AS A e n
glyphosate-isopropylammonium 41% AS R L 2 ) KA AE 2L R
18 = AR Z I TR ILZ R EC e e . "
triclopyr-butotyl 48% EC P NEHRVED LA BRA F A A% AL =5
20 %5 AS  glufosinate-ammonium 20% AS IR AL A PR WIS AR e B b B4 (i)
56% U441 SP MCPA-Na 56% SP IR B B AT R 2 ePE kR 1Y e
Y 2.4 i ek S H i AL T . = g 1y
5076 Aol RIREIR A IRRUMARTEATARAR  FEEA s $1 e

2,4-D dimethyl amine salt 86% AS

1.2 RISHMEER R EH RS

TG b AR W P A VD B v AR AR SR A I (JL &
28.272 280 5°, K45 113. 206 463 2°), Fim&E kK —
R AE R R S 2 K XL oy A T AR 20 hm, Hovp
FE 3 HUHLZY 2 500 m®, g R — R AL C A Kk
SARLL L TR T R SAFIRE . it 24 B F- 35k i a5 2
132. 54 cm, 25 H o7 FFRDH: . 3056 8 0 R AR

FER KR B KL A0 3R R A, 5 N A
KAAR ) 4 0 8 B, 3 0 Ol 25 0 3 F B s B
P NS M) R AT, H AR PP RE LS M Ak 8 B —
F AL

RIGIHA] R 2017 47 H 14 H—16 H.BE KA
T 28~35'C , R TE A AR EE 35% ~40% , [
KR 0, 2 BT PO Il O, 18 H AR .
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B R BT i A%

IR BERA— 25 AL B A (3 2) B — 25 5] + Bl
FIALFRZH (3% 3) R A 25 AL (R 4) | fil 485+
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x2
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Table 2  Single herbicide treatment group

25544 % Herbicide

VI Kk H & Dose

20% A RMA Z R EC  fluroxypyr 20% EC 75. 00 pLH
41 % s S ER AS  glyphosate-isopropylammonium 41% AS 600. 00 LM
75. 7% ¥ H B4 ER SG ammonium-glyphosate 75. 7% SG 0.225 0 g7

18% ZAMA LR T A 2 EC  triclopyr-butotyl 48% EC
7O B - =%k SP
33 % HiH Btk AS  ammonium-glyphosate 33% AS

10% F msfig R SC - sulfometuron-methyl 10% SC

25 % ¥R S hexazinone 25% SL

56 %6 —_F1 P44k SP MCPA-Na 56 % SP

86% 2,4 il HEh AS 2,4-D dimethyl amine salt 86% AS
25 FD IR G 7K AR D

glyphosate « triclopyr 70% SP

CK (water treatment)

480. 00 p LMY
0. 180 0 gt1o]
0. 745 0 gt¥]

750. 00 L8]

750. 00 pLts]
0.225 0 gl

280. 40 p L

1) R 2450 70 AR SCIRE 771 150 24 70 B T 5 i A SR SR e 70 A AT SRe PR U8 B 3 4 7 9 R P ) FRe R

The dosages of the tested chemicals are referred to the recommended dosage in pharmaceutical instructions and literature. If the dosage is

too large, the maximum dosage recommended by the manual shall be adopted.

*®3 BHF+HEIFILEARY
Table 3  Single herbicide+adjuvant treatment group

24544 % Herbicide

VI Kk H & Dose

20 Y% SR A 2 R ECH20 Y Pe A VA TR
20 % E IR Z TR ECH483l1  fluroxypyr 20% ECHdiesel
20 Y B 1R ECH A& FHA HLAEIE 3G

41 Yo B H R S P AR ASH20 % e AR MW glyphosate-isopropylammonium 41 % AS+20% detergent solution
41 Yo B H B S P Ak ER ASH-23  glyphosate-isopropylammonium 41% AS—+diesel

AL R AR ASHAR FHA HLEE RS R

glyphosate-isopropylammonium 41 % AS-agricultural organosilicone synergistic agent

75 B X HR G K AL 3D

CK (water treatment)

fluroxypyr 20% EC+20% detergent solution

fluroxypyr 20% EC-agricultural organosilicone synergistic agent

75.00 pL+15. 00 pLt
75.00 pL+15.00 pL
75. 00 pL+0. 030 0 gttt
600. 00 L+90. 00 LE3]
600. 00 pL+60. 00 ;L

600. 00 pL+-0. 030 0 g™t

1) 20 Y PEACKHA M BC i - BL 20. 00 g PEAHE I 80. 00 mL /KRS,

20% detergent: 20. 00 g washing powder mixed with 80. 00 mlL water.
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Table 4 Mixed herbicide treatment group

25544 F% Herbicide

V7 KTl Dose

20 % FRI A 2 R ECH41 %A H S A 8%EL AS
fluroxypyr 20% EC-glyphosate-isopropylammonium 41% AS

20 % A E 2. EC+56% —H pu&ish SP fluroxypyr 20% EC+MCPA-Na 56% SP

AV EH T IR ASH48% MR LR T AL iR EC
glyphosate-isopropylammonium 41% AS+triclopyr-butotyl 48% EC
25 X IR (7K AL BE)  CK (water treatment)

37. 50 uLA4-300. 00 pL.F12]
37.50 plA40. 112 5 gl13]

300. 00 pL+-240. 00 pLOM

®5 ARBE+RRBEZGHILER"

Table 5 Contact type+suction chemical treatment group

257 4 Fx Herbicide

V- J5 K i Dose

20 Yo B ek K ASH20 % AR A 2R EC  glufosinate-ammonium 20% ASH-fluroxypyr 20% EC

20 0 RERE T ASH41 005 L BE S PIERER AS

glufosinate-ammonium 20 % AS--glyphosate-isopropylammonium 41 % AS
20 AR 21 ECH20 % gk ik AS  fluroxypyr 20% ECglufosinate-ammonium 20% AS

A1V R R N kR ASH20 0 HEB I AS

glyphosate-isopropylammonium 41 % AS+ glufosinate-ammonium 20 % AS

25 X IR G /K ALER)  CK (water treatment)

874. 00 ‘LLL+75. 00 pL.
874. 00pL.4-600. 00 pL
75.00 pL+874. 00 L

600. 00 pL-+874. 00 pL

1) PR R fh A% B 24550 (6 B 2 o3 B Bt » 2 914 516 A A% F P IR B ST N IR i A% 2 Ay AR B

Suction type and contact type herbicide were sprayed with the interval of 2 d. The herbicides were sprayed with 2 treatment methods of the

first contact after suction and suction after contact.

®6 mAFIELEAR"

Table 6 Maximum dose treatment group

2 4R it/ pl e m—?
Herbicide Dose
20 %S A 282 EC  fluroxypyr 20% EC 100. 50
A1 FH R IR AS 914. 50
glyphosate-isopropylammonium 41% AS ’
18 = SRR LA T 4L EC im0

triclopyr-butotyl 48 % EC
25 X IR (57K 4L FR)  CK (water treatment)
1) el ik 245 70 Ud W F3HEAE 0 B A 0 B R £

The dose in the table is the maximum dose recommended in the

scope of the drug specification.
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Table 7 Control effect of single herbicide on Solidago canadensis

15 d 35d
25 44 % RBRR/ % o REEERRRL/ Y0 Hb R SRR/ % PRBIZ/ %0 3t EEEERRL/ 00 st FEFE R %
Herbicide Plant control Control efficacy on ~ Control efficacy on  Plant control Control efficacy on Control efficacy on
efficacy  ground fresh weight underground fresh weight efficacy  ground fresh weight underground fresh weight

O/t A ol At > T T~
206 BAIMELBR EC 14.9 bB 13.0 bB 3.7 bB 44.2 bAB 19.8 bB 9.8 bB
fluroxypyr 20% EC

0/ 5 - Ik L T A b
A %#Fﬁmm AS . 24.5 bB 18.5 bB 7.5 bAB 50.5 bAB 27.2 bB 13.1 bB
glyphosate-isopropylammonium 41% AS
75. TV R AL SG -

.5 bB .1bB 1.3 bB 16.1 bB .5 bB .9 bB

ammonium-glyphosate 75. 7% SG 58 LID LD 3 bB 1L LIS 8 I3 SO

0/ =/l e it 0
BAN=RMEZET AR EC 21.7 bB 17.9 bB 3.1bB 18.8 bAB 20. 4 bB 5.4 bB
triclopyr-butotyl 48% EC
7095 H « =4k SP .
glyphosate » triclopyr 70% SP 7.4 bB 7.1 bB 2.7 bB 18. 8 bB 6.7 bB 3.5 bB
33 R bR AS
ammonium-glyphosate 33% AS 15.9 bB 10. 0 bB 4.2 bB 26.5 bB 11.1 bB 4.2 bB
1096 HI R [ SE
sulfometuron-methyl 10% SE 8.8 bB 5.8 bB 2.4 bB 23.2 bB 7.7 bB 3.7 bB

5% Mz ol
2576 SRR SI 91.0 aA 49.8 aA 19.7 aA 100. 0 aA 80. 2 aA 49.9 aA
hexazinone 25% SL
5620 1 PUsE4 SP
b ol . 0B b b

MCPA Na 56% SP 6.3 bB 3.7 bB 1.0 bB 14.5 bB 8.2 bB 2.1 bB

0 5 — R AS
86 2,4 W~ Btk AS 9.7 bB 7.2 bB 1.7 bB 28.7 bB 10. 6 bB 3.3 bB

2,4-D dimethyl amine salt 86% AS

D) RN TR IR AR G2 IR (] A [5) 25 700 B 25 0 2 A 1] B 28 S 3 1 e RS 7 BEORTE P <0, 01 KE FRYZE R R E /NG P REOR

1E P <<0. 05 KPR ZERBFEE. TR,

Capital and lowercase letters indicate the significance of the same application time of different chemical or pharmaceutical combination. The capital let-

ters indicate the significant difference at P <C0. 01, lowercase letters indicate the significant difference at P <C0. 05. The same below.
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7R TR T BT 3 o 4 DR — s A 118 308 20— e i
S AT AE — i A b AR 4100 B H B S N B AR
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Table 8 Control effect of single herbicide+adjuvant on Solidago canadensis

15d 35d
BB RBRL/ % Mo REEERRERL/ V0 b R SRR/ % RBR/ Y% b EEEEPIR/ Y R SEE AL/ %
Herbicide Plant control Control efficacy on  Control efficacy on ~ Plant control Control efficacy on Control efficacy on
efficacy  ground fresh weight underground fresh weight efficacy  ground fresh weight underground fresh weight
0/ £ L7 %A O
2@4iﬁwwﬂéﬁaﬁt 14.9 bB 13.0 bB 3.7 bB 44. 2 abAB 19.8 bB 9.8 bB
fluroxypyr 20% EC
ey S A

SR T G UTE S . 24.5 bB 18.5 bB 7.5 bB 50.5 abAB  27.2 bB 13.1bB
glyphosate-isopropylammonium 41% AS
206 R4 2 1 ECH20 Yo UEAK Vi
fluroxypyr 20% EC+20% detergent solution 24.7 bB 10. 0 bB 4.2 bB 56. 6 abAB 20.0 bB 11. 6 bB
20 AL LR ECH5E30
fluroxypyr 20% EC-+diesel 29.1 bB 15. 3 bB 5.6 bB 57.9 abAB 30.5 bB 12. 6 bB
20 Y0 AT AR 2R ECHA& FIA WL 27
fluroxypyr 20% EC-+agricultural 24.8 bB 10. 5 bB 8.4 bB 70. 8 abAB 46.1 bAB 27.7 bB
organosilicone synergistic agent
A1 Y0 H I S EER ASH20 YUK T
glyphosate-isopropylammonium 41 % AS-+ 20. 2 bB 12. 0 bB 4.8 bB 46. 0 abAB 21.3 bB 10. 3 bB
20% detergent solution
1Y P B AS 50 ) )

B 21.9 bB 3 B 70. AB 40. AB 20. B
glyphosate-isopropylammonium 41 % AS+ diesel L6 I BIE ZELE 0.5 el: %Ok 0.6l
41 Y0 B H g S N AR ASHAR B AT HLRERE RG]
glyphosate-isopropylammonium 41% AS+ 86.9 aA 80. 4 aA 70.0 aA 100. 0 aA 90. 4 aA 88.0 aA

agricultural organosilicone synergistic agent
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TRA 2 R = it S s AR & ok
— R AE Y B TR R BT AL M LR R4y
i 5 S A5 AT R ZG T (7 410 DL ZHAR BN X
WAERR BRI B2 B s e R, Mi2h s 15 d, 23R
YRR R ZE . 205 35 . 20 R E 2 R
FLIH 41 0 B JBl 5 P B BR AR R AL B 130 AR A
Wi ZEFET, i L 1 2 P2 I s i . 200044
SRR 2 PR FL i+ 56 % — F U S0 Ak AT sk S
ALY H SR N KA+ 48U = F M A LR TR
B CTRFLIM A A X IS K — R 8 AR B B 305 24 7]
M RO A — B3R 9. BIREE SRR,
ERAEAE K P, LLE 3 2y 4L & &
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B BUAS , AR TR R A PTG e .

Hopth~f3 AT FEH ) v i B A1 06 HEH R S
PR K+ 480 M A LR T &3t LR FL )
TS AWFFEAH RS 1026 FEH K 55+ 20 20 U 4
ZRFLIM 20 Yo SR ML A S R FL A + 13 %0 — H U
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Table 9 Control effect of mixed herbicides on Solidago canadensis
15 d 35d
EpiEA S REERL/ Y0 b EEEERBR/ Y MR EEER PR % WRBERL/ Y M REEEREAL/ 0 MR EEER AL/ %
Herbicide Plant control Control efficacy on  Control efficacy on ~ Plant control Control efficacy on Control efficacy on
efficacy  ground fresh weight underground fresh weight efficacy  ground fresh weight underground fresh weight

20 %SRRI £ 2 EC fluroxypyr 20% EC 14. 9 abcAB 13.0 aA 3.7 aA 44. 2 abA 19. 8 abA 9.8 aA

0/ 2kl
. CHLS DS 24.5 abAB 18.5 aA 7.5 aA 50. 5 abA 27.2 abA 13.1 aA
glyphosate-isopropylammonium 41% AS
56 % —H1 pu4i 4k SP MCPA-Na 56 % SP 6. 3 bcAB 3.7 aA 1.0 aA 14. 5 abA 8.2 abA 2.1 aA

0/ — f= 2 i LT
8A=RMALIT IR EC 21.7 abeAB 17.9 aA 3.12A 48. 8 abA 20. 4 abA 5.4 aA
triclopyr-butotyl 48 % EC
20 % SR A Z I BCH4A VB H RS Pkieh AS
fluroxypyr 20% EC+glyphosate- 23.7 abAB 11. 4 aA 6.1 aA 63.0 aA 32.0 aA 16. 0 aA
isopropylammonium 41% AS
20 %6 SR 4R 2.1 EC+56 %6 — B P 44 SP -
fluroxypyr 20% EC-+MCPA-Na 56% SP 26.1 abAB 12. 4 aA 2.6 aA 46.9 abA 19. 6 abA 5.9 aA
A1 B R ASH

0 A 7 e T A PRnrel
SBA=RMAZ T RELHR EC 31.1 aA 13.6 aA 3.7 aA 55.8 aA 27. 4 abA 9.7 aA

glyphosate-isopropylammonium 41% AS+
triclopyr-butotyl 48% EC

2.4 MRB+HARVGFAGHMNER—KER
HIBAAZR

fih A% 75—+ R I T 25 59 245 4 24 590 5 4 7 5
MBI 2 DG AR I R —RE e
T EER RR B M b R 54 =R B s nT
I 10D .4 2 fih 3% 0+ Py 0 0 25 5] 4 45 Ak R B 9
MOR B E EZE I 7 d.10 d, 3R Ak B A 2,
WE25)5 15 d. 20 %6 e IRk 7] 420 %0 AR A 4 R
FLMA G AT R RS N 50. 0% L E AR BRAG 25 (B
FMRARZE RIS i 25 )5 35 d. BE 5 N RLAR 230 A 9
FRBFRGAF] 100. 0%, b - E T FHRGAF] 73, 2% .10
FEMRARIE R SE A JE RS, 20 90 M B i /K )+ 41 Yo B i
JB SN R K RN At 2 5 15 L BRBE Sk 85. 7%,
b 2094 5 B gk 8 - 20 % S L 2 B L i 4 4
B B4 LA AHEZS 5 35 d Xl AR AR AR 30 B 2 s S AN
FE. HIERT O, SEm it i R AU BR B 20 Vo B IR K

T Je P A G TR 53 R 41 D0 IR S N B R K
FIEL 20 Y0 S U A2 £ BRI X in & K — AL B e 1Y
B BRAICR I AR . I SE M it A 5 2 i 2 71 i vt f
TR B g b 1 7 2K (20 % SR 4R 2 R FL i +
20 Y0 HEER K A L 41 00 0 H S N A R K R+ 20 20
TR RIS 25 15 d, BRSO L A kR
FAHKGIE 525 J5 35 d. BRBHALGE F 100, 0%, i |
TR B Rk 80. 0% LA b, MR I 4 1 B RA
70. 070 LA_b AERRAR B2 AR 48 , I 5 HEF0 43 85 . Ho R
ANEMKERICT T AER GRSk . 51
AR ) Bl A B s PR TR - fik R TR B R
B B it FH B 5S4 SO 8RB . PRI, FE )
TN B K — B A8 B AT 1k 5 e Wt it Y I R 24 5
A1 0FH B SN AR R KR B 20 20 SR S 2 R 3L
0.2 d 5 FEE i kS B 24 59) 20 V0 R IR K5 L B R
BCRAT, DLASER

R10 MRE+HRBEATAEGNMEX - HLAIBIRIR

Table 10 Control effect of contact type—+suction type herbicides on Solidago canadensis

15 d 35d
25 2K RBRL/ Y% b EEEEPR/ Y MR EEER PR % RPER/ % M REEERPRL/ Y0 R EEERDEL Y
Herbicide Plant control Control efficacy on  Control efficacy on ~ Plant control Control efficacy on Control efficacy on
efficacy  ground fresh weight underground fresh weight efficacy  ground fresh weight underground fresh weight
20 % 5L A 2% EC fluroxypyr 20% EC 14. 9 cAB 13. 0 bcA 3.7 bB 44, 2 abA 19. 8 bcA 9. 8 becAB
0/ 5 - Bk EL T Az R
AL S P 5 24.5bcAB 18,5 abcA 7.5 bAB 50. 5 abA 27.2 abeA 13.1 beAB
glyphosate-isopropylammonium 41% AS
20 M B4 B ASH20 X AR AR 2. EC _ _
alufosinte-ammonium 20% AS--fluroxypyr 20% EC 58. 8 abcAB 36.5 abcA 19. 3 abAB 100. 0 aA 73.2 abA 37.0 abcAB
20 Yo BRI ASH41 Y65 H B N By AS
glufosinate-ammonium 20% AS-+glyphosate- 85. 7 abAB 46. 1 abA 36. 8 aAB 98.2 aA 79.9 abA 54. 8 abAB
isopropylammonium 41% AS
20 N0 AR LR ECH20 Y0 B AS .
fluroxypyr 20% FC-+-glufosinate-armmonium 20% AS 94. 4 aAB 51.1 abA 44,0 aA 100. 0 aA 83.0 abA 70. 2 aAB
A1 20 R H T S BER ASH20 0 REBE I AS
glyphosate-isopropylammonium 41% AS+ 98. 3 aA 59.2 aA 45.0 aA 100. 0 aA 88.9 aA 74. 3 aA

glufosinate-ammonium 20% AS
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Table 11  Control effect of spraying maximum dose of a single herbicide on Solidago canadensis

15d 35d
EY =R
251447 VL TRRWR% b MERERCY W RRERBRCY  WRBTRC % EEREBR Y AT SRR %
Herbicide B ‘Dors‘ne Plant control Control efficacy on ~ Control efficacy on ~ Plant control Control efficacy on Control efficacy on
: efficacy  ground fresh weight underground fresh weight efficacy  ground fresh weight underground fresh weight

20% SR 2. EC 75.00  14.9 bB 13.0 bB 3.7 bA 14,2 aA 19.8 bB 9.8 abA
fluroxypyr 20% EC 100. 50 20.9 bB 15.2 bB 5.3 bA 51.7 aA 24.2 bAB 15. 8 abA
41 Yo wi B SN S ER AS 600. 00 24.5 bB 18.5 bB 7.5 abA 50. 5 aA 27.2 bAB 13. 1 abA
glyphosate-isopropylammonium 41% AS 914. 50 69. 2 aA 55.5 aA 19.7 aA 87.1 aA 68.1 aA 42. 6 aA
WBUSHMWAZ R TEILZRE EC 480,00 21,7 bB 17.9 bB 3.1 bA 48.8 aA 20,4 bAB 5.4 bA
triclopyr-butotyl 48% EC 625. 20 26.2 bB 19. 3 bB 6.9 abA 50. 7 aA 22.2 bAB 11. 9 abA
3 R BILAE B i A% TR B3R 5] 5 oA R 2 R 2 59 2 5 2 |

SRR 2 R R L O X HE e 0 ) i R —
BB AERY LE 2 R A E NS R — BB A A K P 0
FERRP IR EA S T m RL B, X4k — A e
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