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Control effects of three herbicides with different matching
on Euphorbia helioscopia

WANG Yun, HUANG Jian-shao,ZHONG Yu-peng, WAN Hai-qing,
ZHOU Qiang,PENG You-lin

(College of Life Science , Hu'nan University of Arts and Science ,Changde, Hu'nan 415000, China)

Abstract: [Objective] The study was to explore the control effects of three kinds of herbicides in different
matching on Euphorbia helioscopia sand to screen the best plan for control. [Method] The three kinds of herbicides
of 16 assemblages were used to control E. helioscopia that used orthogonal design on 77. 7% Glycine,56 % MCPA-
Na and 40% bensulfuron-methyl+-quinclorac in different matching. The efficacy indexes and control effects are ob-
served in three, six, twelve, twenty and thirty days after pesticide application. And the influence on the growth of
Cynodon dactylon are observed in three, six, twelve, twenty, thirty and forty-five days after pesticide application.
[Result] The 16 assemblages’ efficacy was greatly different( P<C0. 05). The efficacy of the three kinds of herbi-
cides mixing is the best,and the efficacy of the two kinds of herbicides mixing is better than the single herbicide
used on E. helioscopia. The efficacy index and the control effect are increasing with the respective concentration in-
crease. The best efficacy of E. helioscopia control was the assemblage of 40% bensulfuron-methyl -+ quinclorac 85

mg/m’ and 56 % MCPA-Na 300 mg/m’ and 77. 7% Glycine 420 mg/m’. The efficacy indexes are 96. 0% and
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97.6% ,and the control effects are 88. 9% in three and six days after pesticide application,the efficacy index and the

control effect is all 100% in twenty days after pesticide application,and the treated plants did not regenerate in thir-

ty days after pesticide application. The influence on the growth of C. dactylon is visible tiny injuring or not with

single herbicide used. The influence on the growth of C. dactylon is visible in three to twenty days after application,

and reduced in thirty days after application,and recovered at forty-five days after application with two or three kinds

of herbicides mixing used. [Conclusion] The assemblage of 40% bensulfuron-methyl + quinclorac 85 mg/m’ and
56 % MCPA-Na 300 mg/m’ and 77.7% Glycine 420 mg/m’ can control E. helioscopia in C. dactylon turf.

Key words: herbicides; Euphorbia helioscopia ; control effect
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Table 1 Assemblages of managing herbicides in

different matchings mg/m’
Fi& Amount
BMALE oy . —g 0N WA T THE
Assemblage 40% bensulfuron- S I et
56% 77.7%
methyl MCPA-Na Glycine
A1 B, C 0 0 0
A B Cy 65 0 0
A3B,Cy 85 0 0
A1 B, Cy 0 225 0
A1 B;Cy 0 300 0
A1 B G, 0 0 270
A1B,C; 0 0 420
A;B;Cy 65 300 0
A3 B, Cy 85 225 0
A:B G, 65 0 270
A3 B Cy 85 0 420
A1 B G, 0 225 270
A1 B; Cy 0 300 420
AyB,C; 65 225 420
A3B;Cy 85 300 270
A3 B3Cs 85 300 420

1.4.2 B¥EAMELEAET B Lowe H T
FIFRAE . Tz )5 3.6.12,20,30,45 d H 4% &b #
ot BB 1 S
1.5 #iEaE

B E Y5 % Duncan’s B & % 22 0 36 75 1tk b 17
Gt oy prte

2 HR5H

2.1 BREFAEMREETFZHHBRIR

2.1.1 #%E3d mME2AM,EHE 3 d, KB
HGEE) 80 UL B A 2 A4 o DL A B, C, BI
40%07% « AT R A 85 mg/m” +56%2 H 4
AN AT IEPER 7 300 mg/m?® +77. 7 %0 5 H B Eeh T
VR 420 mg/m” 4l A B A B 4. bR B ALk
88. 9%, [Al B iZ 4L &5 1 25 5 H8 ik B T 96. 065

HW G2 AsBCy B 4006 7% « &0 0T ¥ 1 B 71 85
mg/m’ +56 %2 4 G TR ) 300 mg/m” +
777 R H W AR FT AR 270 mg/m® 4. Hobk
Bk ) 81. 300, 24548 83h 94. 6% . Git 2=
RULLLE 2 NG Z 80k B ST B R
(P<<0.05), HZh R e dz | 2 5% A & (P>
0. 05) , Pa B FH LA b 2 A4~ 4 nl 78 5 1 ) Py 0 75
VR R AR 32 45 AR PRFE T~ 5 4y b ik 20 B bk H 19, 5
FERRBT R & - Ay By Cy BB R4

M2 A M. 25)5 3 d.3 FhBR AR FH Y
HA ABCyy ABCoy AB,Cyy F 2 8k B 2k
82. 4% -G RLAR N 95. 0% 52 R 57 TR H Y
44 AB,Ci . AB,C, . AB G, AyB,Cy L A B,C,
ABCy R R BT R0 74, 9%, 1 25 % F8 Bk
84.8% 5 3 MR EFIRHMAGHAER ELES
(P<C0. 05); fffl jl 8 — B B 5 09 4 & ALB G,
A,B,C LA B,C A BC LA B C A B Cy, 1 bR
BECH 27. 700 P ¥ 255046 50k 58. 800,385 2 Fil
E3FBR AN A G AERR EER (P
0.01), AR 3 Fofr ok 50 0] 1) VR FH X6 V38 08 A 5 4 1 B
B A SR L 2 B3 3R R T B — ok 5 o
FRMB R R 22, 2 FhBR = RITR A 6 44
G BT ok 3 ARG B ALBC L AB Gy 4
BN 1 R AR Bk 8 702 LA 1L oF ¥R
Bk 73. 5%  He 253048 Bt ¥ ik 8] 850 LA |, 4L
FE 902 L ALARER 90. 20605 2 JRIRH
AsB,Co ABCy G, IRk B2 67. 824, F- 3524
RARE 87, 200 P MRB AL S 55 1 )2k 2 A4
SR EZEF(P<0.05), M2 5 2% % A B
F(P>0.05):% 3 )2k A ABC, ABC, A4,
SRR B AL 45. 020, PR 77. 0% B 55
1,2 R 4 MG AFAER B E 2% % (P<<0.01),
it FH B — B 5 B R L ALBLCo fie b B B R R
46. 7% P RLARBA66. 7%, ¥ 5 HAL 4 & Z RIAE A
L2 H(P<<0.05), Uil 56 % 2 B 4 G40 Al s 1k
¥337 300 mg/m* XEEEA —E B, XL — R A
F A0 Y078 o ZGURT ¥ M A 79 X 158 TR 1) 1 X K B K
H 12,200 2 R ECh 50.000,56202 F 4 41
BT VAR R T SRR B Ak 41, 206 -3 2530 HE
B 65,000, 77,7 Yo B H Il i B W R R 04 SF- 34 Bk
Bl &R 29. 6 %0 1 ¥4 245 & HR B0 61, 400, Ul A AE 3
FRBRFR b, 56 202 F A4 SR T I 1 #7000 R 1
Bij s 2% 2R B2 T 4020 %« & Rl Mk R R A
TT.7 0w H W B R TV R
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BXEERA G B S HMA S HFEREER
(P<C0.05) , Uk BAXT BB M BT B LA 40207F% « 4]
EER R H56 202 H A4 GUAN ATV PER R+ 77, 700 RE
I b vl A i) 3 PR ELRIR A, 4020 - =
SRV MR R B AE 85 mg/m” (56202 H 4 4N T
VMR 300 mg/m® 77, 7% B I R Tk K
270~420 mg/m* NH,

2.1.2 #%E 6d Jizhifs 6 d.SSR i (P<
0. 05) G5 SIS R BT A R I R M Z F X 8 4 A
FRK, AB;Cy il AyB,C, 414 R4 1 2R, bk B
YR 850 A RAR B AL 97 %, 2 AT
BB Rk 88, 2060 V- ¥y 2 A AR Bk 97, 5%,
A,B,Cy  AB, G ALBCy A R 2 B IR E B
BiZCh 82. 0% - 28046 HUh 94. 50, - 3 Bk By
M 1R A 25 5 (P<<0.05), AB,Cs,
A,B,C, A B,C, L A,B G  AYB,C, 414 R 3 )2
U RRBT AR 64. 490 SE 253048 %l 86. 8%,
SRR B RT3 2 AR RS AR 1.2 R
X (P<0.05), ABC . ABC . ABC,.
ABICLABIC A R 4 JZIR R B AR
30. 4% CEBZRR BN 66. 0, 7 B8k B &R 7 1y

x2

AR B S A 1.2,3 BRI AER B EER (P<
0.01),

L2505 6 dJ AT LRL A B, Cy B ALB,C, A

MR, B S KA SR &2 5
(P<<0.05),
2.1.3 #%512~20d WME2TLUEH. LG
12~20 d, A A4 A X 1 B AL R FE LA A B C, il
A,B,C, HAEBE . Hdh AB,Cy 4 A F I RRBT R N
97. 2% PIZERAE BN 99. 6%, AsB,C, AT
RBE R 93. 820 -3 25 50 F5 BUh 98. 704, ¥k B 5%
MGG BN AREAE R F X F (P>0.05), HKZ
A,B,Cy  ASB,C  ALBCy 1A, Hirh & 4 4 1 bk
B R4 3R 92. 3% .90, 7% K1 90. 0% , 3 ¥4 2 55 45
ok 98.4%,97. 8% A1 97. 2%, Hi S 34 kK B L
5 AB,Cy 1E1E B35 22 5 (P<<0. 05) JH 2530048 % 2=
SAREE(P>0.05, W#H ABC . AB,C,
A, B, Co AB,Co Fl ALB Co B BE 5 B b 78 it 25 =
12~20 d, ¥ 0] 1% B R B 8 3 K AR AE T, (A 15
P REIET I B ABCy #l AB,C, A,

LU, 2y 12 ~ 20 d 5. 5 B ABCy
AsB; Cy A 6F R 1 B AU, HL S HoAth 4 & 77 7
32557 (P<<0.05),
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Table 2 Efficacy of three herbicides in different matchings on E. helioscopia %

2530484 Efficacy index
AR A

Bk Control effect

Assemblage 5 4 6 d 12d 20 d 504 1M 3d 6 d 12.d 20 d 30 d H
Average Average
AB C 0 0 0 0 0 0 0 0 0 0 0 0
A,BCy 41.9 60.0 66.7 76.2 80. 0 65.0 6.7 13.3 20.0 26.7 33.3 20. 0
AyBCy 58.0 68.9 75.6 78.2 83.2 72.8 17.6 23.5 29.4 35.3 41.2 29.4
A1B,Cy 63.3 72.4 80.0 85.7 97.8 79. 8 35.7 42.9 50.0 57.1 64.3 50. 0
A1B;Cy 66.7 81.0 81.9 88.6 92.4 82.1 46.7 53.3 60. 0 66.7 73.3 60. 0
AB,C, 60.5 62.2 67.2 76.5 80. 7 69. 4 23.5 29.4 35.3 41.2 47.1 35.3
A1B, Cs 62.2 66. 3 80.0 84.7 87.8 76. 2 35.7 42.9 50.0 57.1 64.3 50. 0
AsB;Cy 88. 6 93.3 96. 2 98.1  100.0 95.2 73.3 80.0 86.7 93.3  100.0 86.7
A3 B, Cy 85.7 94. 6 96. 4 99.1  100.0 95. 2 68. 8 81.3 87.5 93.8  100.0 86. 3
A,B,C, 77.7 81.3 86. 6 97.3 99. 1 88. 4 50.0 56. 3 62.5 87.5 93.8 70.0
AsBCs 88. 6 91.4 92.4 97.1 98. 1 93.5 66.7 73.3 80.0 86.7 93.3 80.0
A1 B, C, 76.2 85.7 95. 2 97.1 99.0 90.6 40.0 60.0 80.0 86.7 93.3 72.0
A1 B;Cy 91.7 94.7 96. 2 97.7 99.2 95.9 73.7 78.9 84.2 89.5 94.7 84.2
Az B, Cs 94. 5 95. 6 97.8 98.9  100.0 97.4 76.9 84.6 92.3 92.3  100.0 89. 2
A3B;Cy 94. 6 97.3 98. 2 99.1  100.0 97.8 81.3 87.5 93.8 93.8  100.0 91.3
A3BsCs 96. 0 97. 6 99.2 100 100. 0 98. 6 88.9 88.9 94.4  100.0  100.0 94. 4
2.1.4 %5 30d ME2ALUEH.EL)E 30 #EZi)E 20~30 d #EBI BB RFTE 100 %0, i B SE T

d,A;B,C; . A,B,C, L AsB,C, L AB,Cy L A B,C, 5 A4
2B 1 PR Bl A5OR 24 8804 B0 E 3k B 100 00 1 B B %
B T PR RS L 3 5 Bl B3 75 5510 &L 45 X358 R 1 Bl A% 38 T
KE] 100% , WEERBE & EA . L AsBCy fedif . A

PR O A AR

2.1.5 #BaAehaigdad oy £ HEIM
A AT, 3 F R B R A ) BC B XV R A B R 2 S
(P<C0.05),4 2 PR =R H I, A B 445 XT3
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Table 3 Analysis of variance on control effects of 3 herbicides in different matchings on E. helioscopia

M Bift/ % WM E X R/ % Ty 2% J7 2 B AF X ]
Assemblage Average Confidence intervals of average Variance Confidence intervals of variance
A1 B Gy 0 0 0 0
A B Cy 20.0 5.2~34.8 10. 530 6.085~33.312
A3BCy 29.4 16.3~42.5 9.329 5.390~29.510
A1 B, Cy 50.0 34.2~65.8 11. 289 6.523~35.713
A1 B;Cy 60. 0 45,2~174.8 10. 530 6.085~33.312
A1 B C, 35.3 22.2~48.4 9.329 5.390~29.510
A1 B G 50.0 34.2~65.8 11. 289 6.523~35.713
Ay B;Cy 86. 7 71.9~101.5 10. 546 6.094~33. 362
A3 B, Cy 86. 3 69.4~103.1 12.007 6.938~37.981
A B Cy 70.0 42.7~97.3 19.472 11.251~61.597
A3BiC; 80. 0 65.2~94.8 10. 530 6.085~33. 312
A1 B, G, 72.0 41,4~102.6 21. 805 12.599~68.977
A1 B;C; 84. 2 72.5~95.9 8.317 4.806~26.309
A B, Cy 89. 2 76.9~101.5 8.779 5.073~27.773
A3 B;C, 91.3 81.3~101.3 7.117 4.113~22.515
A3 B;C; 94, 4 86.7~102.2 5. 550 3.207~17.557
Sk PE Source SEJT R SS HiE df iREH T MS F1{g F valus F ¥ 5 Prob>F
%1l Row 62 510. 8 15 4167. 38 31.76 0
PR 22 Error 8 397.2 64 131. 21
BT Total 70 908 79

F4 SHBREFFEELLHBRFERAYIBHNT E T

Table 4 Analysis of variance on efficacy index of 3 herbicides in different matching on E. helioscopia

an it % B X 16 i I B K

Assemblage Average Confidence intervals of average Variance Confidence intervals of variance
A1 B Gy 0 0 0 0
A B Cy 65.0 43.8~86.1 15. 099 8.725~47.764
A3 B Cy 72.8 59.1~86.4 9.739 5.628~30. 809
A1 B, Cy 79.8 61.5~98.2 13.094 7.566~41.423
A1 B;Cy 82.1 68.3~95.9 9.833 5.682~31.106
A B G, 69. 4 57.0~81.8 8. 860 5.120~28. 027
A1 BCy 76.2 60.3~92.1 11. 350 6.558~35.903
A2 B;Cy 95. 2 89.0~101.5 4.461 2.578~14.113
A3 B, Cy 95.2 87.2~103.2 5.707 3.298~18.054
AyB Gy 88.4 75.1~101.7 9.511 5.496~30. 087
A3BCy 93.5 87.9~99.1 3.992 2.307~12.629
A1 B, C, 90. 6 77.2~104.0 9.557 5.522~30. 232
A1 B;C; 95.9 91.9~99.9 2.885 1.667~9.127
Ay B, C; 97.4 94.2~100. 6 2.281 1.318~7.216
A3 B3 Cy 97.8 94.9~100. 8 2.072 1.197~6. 554
A3 B;C; 98. 6 96.1~101.0 1.734 1.002~5. 487

PR Source SEJ7 R SS HHE df 22 MS F{§ F valus F ¥: 56 Prob>F
%1 Row 44 173.4 15 2 944. 89 44. 06 0

"2 Error 4 277.3 64 66.83

it Total 48 450.7 79

2.2 BREFXHIFREFERKNI M LA B Co VA B Cy 4LA X 7Y% M 9% iy R B

& 5 Al o, ABC . ABC ., ABC, BHopw. oy alfegy)a 6 M 20 diHk . FETAAG
ArB,CyVAB Gy 5 AN 0 e B ) OF AR A A A L AR A R R M BCR Y AL B Gy VAGB G A
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B4y BIXE 20% F 259 i B BE 2R B
AyB, Co 41 A X 553 55 580 5 e 25 )5 20 d B )
9% . 25J5 45 d 14k AB,Cy 414 i K 0 5% i 7 24
JE30 dRFE R 8% . 255 45 d K. BLAh, AyB.C) .
AB,Cy A ¥ 16 %6 B 5B 77 Al UL 52 iR, 52 1
W2y 12 d TR, Hid A B, Cy 414 i i A4 5% i
TEZ5)E 20 d %, A B, Cy 4 4 ¥ R 1Y 5 W 7E 265 )5
30 d k. H A dl Akt BEEE A Y T L B2 R by

<I15% 25 6~12 d FRE.25)5 12~20 d 74
Ko AIULUEE B F 3 ol Bk R0 AR BRI R B X A
25 W A K T 5 e T e B, 2 R R 3 R R B RS
R IR FIAEZE 3~20 d S FAR A K&l W
S B AE 30 d JE ¥ AT, 45 d E ¥ RTIH R . Ul
AH A 32050 T 38 1 1 I ) P o e 5 ) 2 AR B
ARG A HE SR A P Rl LR

5 3 MBRER A REE L X% F IR E AR 4 K E S

Table 5 Injuring rate to C. dactylon caused by three herbicides in different matching
4b T4 A 25 E WAL/ % Injuring rate 2 EFR
Assemblage 3d 6d 12 d 20 d 30 d 45 d Chemical damager
A B C, 0 0 0 0 0 0 25 I IR, X B EETC 2 CK,no injuring to turf
A,BCy 5 4 3 2 0 0 X X 5L EE G0 No injuring to turf
A3 B Cy 5 5 A 4 2 0 5%t BREG , XF B EE IS0 No injuring to turf
A1B,C 3 4 4 2 0 0 5% R I, X BEEE TGS M No injuring to turf
A1 BsC 4 4 4 2 0 0 5 X E X B EETC R0 No injuring to turf
' 5 R -
A1B,C, 7 5 4 1 2 o A S AXRIERBGEPE, 6 d K
Visible tiny injuring to turf at 3 d,recovered at 6 d
25 3~ o B R RO T H
ABICy 9 9 6 " 2 p AU 12 AARREIARGGEN 20 d R
Visible tiny injuring to turf at 3—12 d,recovered at 20 d
AB.C 15 12 6 4 1 o 25 3~6 d b REIP G R A .12 d SR IT AR R . 20 d S TH K
R ’ Visible injuring to turf at 3—6 d.reduced at 12 d,recovered at 20 d
ABC 16 12 6 A A 0 25J5 3~6 d XFRIPHE I B .12 d R IFER R . 20 dJRIE R
s Visible injuring to turf at 3—6 d,reduced at 12 d,recovered at 20 d
AB Gy 12 g 4 3 5 0 )5 3 d X ECIERE SO B L6 d R TR IRIRER 12 d R R
pote ’ Visible injuring to turf at 3 d,reduced at 6 d,recovered at 12 d
. 24J5 3~6 d X PP A WA L 12 d JE IR IR IR . 20 d R R
A3BCy 14 9 7 4 4 0 L. .
Visible injuring to turfl at 3—6 d,reduced at 12 d,recovered at 20 d
. )5 3 d X EIERE SOH B L6 d R TF RIS 12 d IR IR
A1 B, C, 10 7 5 4 2 0 . L
Visible injuring to turf at 3 d.reduced at 6 d,recovered at 12 d
245 3~6 d X B R B 12 d 5 T B AR .20 d R I
A1 B, G, 14 10 7 4 4 o ZR S~ d ARG G I, 12 dRIFIREE 20 d Gk
Visible injuring to turf at 3—6 d,reduced at 12 d,recovered at 20 d
A,B,Cs 16 13 8 7 1 9 )5 3~6 d X EIPIE R B EW .12 dJ5IF IR .30 dJRTH K
P Visible injuring to turf at 3—6 d,reduced at 20 d,recovered at 30 d
. - )5 3~12 d X R U 5 . 20 d FFAR ISR .45 d R TR
A3 B;C, 20 1 14
st 8 9 ’ 3 Visible injuring to turf at 3—12 d,reduced at 20 d,recovered at 45 d
g5 3~ o PR CERTS: A0 R 5% 45 NEES
AuBiCs 25 20 16 13 8 4 )5 3~20 d XF BEPF i AL WA W L 30 d FFERIEER .45 d R R

Visible injuring to turf at 3—20 d,reduced at 30 d,recovered at 45 d

3 dipitit

ARHFITLERF I, ABC, A4 (A0% 3 « =4
TP F) 85 mg/m® +56%2 B 4 S04 T v P
F 300 mg/m” +77. 7% B i £ T ¥ kL ) 420
mg/m”) B [ 8 8 B b ROR A 2 S 3~6 d. 24
e Bk B 96. 0% ~ 97. 6%, Bk B % AT ik F
88. 9% iz )5 12 d 25348 ik 99. 2% , bk B 80k
) 94, 4% 25 J5 20 d B 25 304 BORTRE Bl 34035 34 3]
100% , H7E 30 d WA FHAERE ) FEMEZG )5 30 d 1Y
X 2GR BGR 98, 6 0, F BBk B AL 94. 4%, &

SSR 65 15 H Al 41 & A7 78 3% 22 5% (P<<0. 05),
RN 6 S MR 4 22 A 25 1L AL B Gy G X R B
AR AR B A A B RO R e L (A 2 S 30 d
SRR R Al JF AR 2 )R 45 d k. I, s ]
Ay By Cy 2H 5 B BR A 2F MR R0 1 DA A 35 348 A 52 P A 7
el DL

X B B 2 7 AR I B RS R 5 B Rk
SR B . SRR SE I T R B TR X B
I SNE S ONCUY R A (U2 RS SRR 8 )
B S BT T B JBET | R R B D R L T
12 0 B BBER L L R By R TP B X R BOR L
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I TR U, PRI E TR T 43,22
RN T IG5 VR By B AR R 54, 96 060 KR T
R 25 B2 0000 B B T R e b R TE N B R T 2
Fofr B3 e R0 T AR R A b IR R T 2 R bR R
F X 2 e e | TR K N B A AR
YIS . AR50 0 38 40 5 58 T 3 Rl T X B
M O KR (1 4 Ak L 28 3ok it 25 J AN TR) Bt A0 A 2% L 3k
BT 3 A ok ) S [ i B 5 0 O AR B A K
ST A HIX 3 P B A ) B G il 2
PR G PR A fR i — 5T

2 B A [vi) 2 K B B0 F I3 0 590 1) B B 8 SR A, 45 7=
AR, SRR AT 2, 4-D TER . FE A A
309 00 A6 300 R0 A6 300 20 ) %k B i 1 2 R AT T B
R G5 R LW ERE AL W 2.4-D T BE B R
e BOR B . AR K FE 45 IR T By BRI B
) A7 0318 , IF I I 48 4 L i U 301 Lk IF 36 34 o o
BEIR A i ™ 5 AR IF T 45 ok F  HLBh bRk
SR H e BHAR Y L T At AR K 0 10 7 A
A it — e,

75 ok B AR 2 7 Xt % AT B Bk s B
HEREZ —, HRE M 72202,4D T .
A8 Y6 H B E 75 Yo kIR H A 10 %6 R [ L 25 Vo S
e X P 7 b DX 3 i b 2 R AT 25 A0 86 R R
72%02,4-D T 500 f5 B BR AR B AIG. AS IR 56 #E
— R 7 T B R AR L T R R 48 O AR
AL AR 2235 AR 55 By B A0SR 22 6] 1) 6 R R A FF
P — A5

PR LA AR R 0 BE AR 7 (R L R S R
T I AR AR A TR R 0 R B S AL F 15 em DUR I,
F S 00 PR, e b R R B R 2 ) TR
Bt BT PR BT BR A T R —.

P ALK AL 7 1 22 3 S8 3 L TR RE X R 7
e P 95 P 2 i i S 5 HL ) o ok R A R adE—
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