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ABSTRACT

25 tank-mixed combinations between Haloxyfop-methyl at 0, 0.05, 0.1, 0.15 and 0.2 kg ae/ha and Acifluor-
fen at 0, 0.082, 0.163, 0.245 and 0.326 kg ai/ha were applicated at post-emergence on the late-season cropped
soybean(Glycine max) fields predominated by grasses and assessed on the weeding efficacy. A most abundant
weed species on the experimented fields were found at September (25 species). The broadleaved weed species
and sedges were successively and proportionately emerged by the control rate of grass species. From the mono-
treatment of each herbicide, Haloxyfop-methyl was recognized as a highly selective one between grasses and
soybean, and Acifluorfen between broadleaf weeds and soybean, respectively. By combined application with
both herbicides a synergistic weeding efficacy was detected on total weed species, however antagonistic or
additive on each weed groups. Among other traits of soybean, stem dry weight was influenced by weed competi-
tions during October, number of pods per plant during August and seed yields during whole periods. For most
effective and reasonable weeding, no less than 0.4 kg ai/ha of each herbicides should be applicated in com-
binations.

Key words: tank-mixture, haloxyfop-methyl, acifluorfen, succession, synergism, antagonism, additive

effect, competition periods
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Table 1. Weed species emerged on the after—barley cropping soybean fields during the

experiment ation.
Common name Scientift name Life form * Oberved seasons
July Aug. Sept. Oct,
Grasses
= Echinochloa crusgalia Th, Rs, D¢ t + + + +
Wl g o Digitaria adscendens Th, Ry, Dy t + + + +
2 ok A B Setaria virdis Th, Rs, Do, t + + + +
Sedges
<& 4§ Aol Cyperus difformis Th, Rs, Dyy, t + + + +
ul g} 3k 2| o) Fimbristylis miliacea Th, Rg, Dy t + + + +
Broad-Leaves
o 7 Poly gonum hydropiper Th, Ry, D, @ + + + +
o 7 ¥ ¥ Ludwigia prostrata Th, R, Dy, + + + +
4 F Mollugo stricta Th, Rs, Dy b + + + +
T o8y =& Ecilpta prostrata Th, Rs, Dyys e + + + +
bl £ Acalypha ausiralis Th, Rs, Dy, € + + +
q o F Chenopodium album Th, Rs, Dyv e + + +
A ow B Amaranthus adscendens Th, Rs, Dy @ + + +
4 v F& Portulaca oleraces Th, Rs, Dy b + + +
z 4 Aeschynomene indica Th, Rs, Dy, e + +
g 3 & & Sigesbeckia pubescens Th, Rs, Ds. e +
al ¢ Z Rotale indica Th, Ry, Dy, e +
TR S Polygonum thunbergi Th, R, Dy, e +
g5 o A & Commelina communis Th, R, Dy, b +
ZdUreE Centipeda minima Th(w), Rs. Do, b + + + +
W of Capsella bursa- pastoria Th(w), Rs, Dy, ps + + + +
Ly ES Erigeron canadensis Th(w), Rs, Dy, pr + + +
24 A Hemistepta Iyrata Th(w), Rs, Dy, pr + + +
H % 4 & Stellaria alsine Th(w), Rs. Du, b +
B g 4 o Youngic jeponica Th(w), Rs, Dy, ps +
F & 9 Mazus japonicus Th(w), Rs, Dy, ps + +
& 8 A o Rumex obtusi jokus H, Rs, Dy, ps + +
= 7 ¥ Trifolium repens Ch, R, Dy, p + +
3 o ut Oxalis corniculata Ch, Ry, Dg.2, p—b +
A A o F Cayratia japonica G, Ras Das 1 +

* Life forms, 1. Dormancy forms. Th
annual), H: Hemicryptophyte, Ch : Chamaephyte, G : Gepphyte. 2. Radicoid forms, R,: Wi-
dest extent of ryzomatous growth, R;: Moderate extent, R; : Narrowsst extent, R,: Clonal
growth by stolons and struck root, Rs: Non-clonal growth(monophyte), 3. Disseminule
forms. D, : Disseminated widely by wind and water, D;: Disseminated attaching with.”or
eaten by animak and man, D;: Disseminated by mechanical proulsion of dehiscence of
of fruits, D, : Having no special modification for dissemination, Ds : Not producing seeds.
4. Growth forms. t : Tussock form, e: Erect form, b: Branched form, pr: Partial -rosett
form, ps : Pseudo-rosett form, p— b: b form with procumbent stem, and 1 : Climbing or
liane form, respectively (Followed by Weed Flora of Japan, edited by Makoto Numata and
Nagata Yoshiyawa).
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emerged weeds per 0.1 sq. meter by
each assessed seasons and weed classes
as affected by Haloxyfop-methyl and
Acifluorfen (o—o: July, o---@: Aug,
&~--5: September and a--a: October,
respectively).
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Haloxyfop-methyl 0, 0.1, 0.2, 0.3, 04, 0.5kg
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0.5kg ai/ha®] S5KkEE #ME&o® 3= 25 MEE
o RESHER 0l® B BEKE AHECE §
A RAESY sESEARR .= BEALYL &F o
<3 zgtvd (2, H: Haloxyfop - methyl, A: Aci-
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+59014HAZ—94 720 HA®— 21 24HZ A
—216950H%2A2+371378 HZA®+ 10314H%A
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Fresh wt.”/Oct.=190—730H —844 A +1056 H®
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Rates of Haloxyfop-methyl application (kg ae./ha)

Changes in action (df (H, A).”dH and df (H, A)/dA) and interaction (d*f (H, A).“dHdA) of

Haloxyfop-methyl(H) and Acifluorfen{A) on the percent weed control of the unterated

check at different seasons.
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%%, & Haloxyfop-methyl o #Hio] & 2%l 8
myol =E REFADHREE WMo oJFE AAY
HRERA Biee Bty = 7AMS Acifluor-
fen &] #fikol MFE o] Haloxyfop-methyl 0.25kg
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gle o = Adch oW HEL 9AE AAHA
A Az gurslgezsd 10 A0+ thAl Acifluorfen
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10 Aol 5 E##AE 2ol A Acifluorfend] fE
A& JERUA HAh

olo} L T HEEIY AR BEH AL 27W
AN mEtstA R ulet ol K HiFe HERLR
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tha dhed MRECT Bk
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FIES HEMFER SHRRE Hustd B3Y H
922 Colby % (1965)¥ 0] #RY HE¥HIAKE
Wtk oS HRE Colby (1967)Y7F #27RY
§ T EEEAAAN PSR (E,=100—(X+Y/
100))ol ol & MBRHES HFE2A Rl 2707
L0 DiEkal A$E HBAH, 10 ke A+E #
gy o 109 HSE HEmes BT &
2).

% 20 WERY ¥, BECT FHR e EHE 9
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of dl& #AKel BRI BEEda, #EE
2L EES FEHA o LAl MAeNAL #
89 BRI BESUAL Holoh HEHI PBBRDHRE
£ wagel Eaelsr ¥ 4 ddrh €@ Colbys
(1965)¥ 2 & @ Yol A= v {EAMES
zZhe BmEAge ZHEA N HEERS 493k |
X FiEg RASE oA K e A 2
EEES ERse JMEEHA mid BRI
HESH BEHEE JEidens ¥E& HERT
2 EMAl e BEDHEE Uy UdElE
ZHREERE Y RESGRE & B HBAH
of M HHRER JEM A Zolth

6. AT 4£F % WRKM
Haloxyfop-methyl 3 Acifluorfen & 25 #i& 5%
Hel wE BREHEE KT K, EEUE 2 ¥
REY FEZAARLE NRMAKE BHsd o(H,
H : Haloxyfop- methyl, A : Acifluorfen)
¥ pod Noo= 61 +981H—83 A—3178H2+632 A2
+3088H2 —777 A®+27HA— 16497 HA?
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Table2. Changes of relative coefficients of synergism in combined weeding efficacy of
Haloxyfop-methyl and Acifluorfen by each assessed season and weed species.

0.988 —0.597 0.889 1.506 0.986 —0.815 2.238 0953
0.988 0.519 0.667 1.547 0.985 0.510 0.555 1.040
0.988 1.038 0331 1.642 0.985 0.815 0.076 1.057

LB W

Haloxyfop-methyl : July August

Acifluorfen (kg ai”

ha) Grasses  Sedges Broad-L Total Grasses Sedges Broad-L  Total
0132 :0.1 0.944 0.963 1.419 0.973 0.834 0.944 0.408 0.989
0.132:0.2 0.959 0.989 0.998  0.980 0.754 0.856 0.789 0.906
0.132:0.3 0.965 0.989 0.960  0.984 0.585 0.991 0.856 0.683
0132:04 0.987 0.963 0.992 1.004 0.590 0.900 1.027 0.680
0.264 : 0.1 0.976 0.940 2.008 1.016 0.986 1.503 0.233 1.191
0.264 : 0.2 0.969 0.992 1.027 0.999 0.982 0.476 0.770 1.196
0.264 : 0.3 0.978 0.967 0.966 1.008 0.946 0.476 0.823 1.092
0.264:0.4 0.977 0.992 0.966 1.002 0.896 1.047 0.958 1.033
0.396 : 0.1 0.980 0.996 -—12.238 1.046 0.988 0.734 0.367 1.150
0.396 : 0.2 0.973 0.996 1.079 1.019 0.988 0.092 0.666 1157
0.396: 0.3 0.958 0.913 0.789 1.024 0.986 0.916 0.741 1.104
0.396 : 0.4 0.979 0.913 0.754 1.013 0.982 0.870 0.948 1.102
0.528 : 0.1 0.983 0.998 —1.289 1.080 0.988 2.858 0.234 1.106
0.528: 0.2 0.977 0.893 1.210 1.045 0.988 0.276 0.661 1.115
0.528 : 0.3 0.971 0.998 1.033 1.040 0.986 0.413 0.735 1.076
0.528: 0.4 0.967 0.998 1.000 1.0286 0.986 0.459 0.889 1.075

Haloxyfop—~methyl wSepEerﬁber . -  October

Acifluorfen (kg ai.”

ha) Grasses Sedges Broad-L Total Grasses Sedges Broad-L. Total
0.132:0.1 i.213  —0.181 —0216 1.903 0.738 0.497 0.886 0.882
0.132:0.2 0.640 1.033 0.905 0.967 0.689 0.993 0.806 0.799
0132:0.3 0.703 0.956 0961 0.998 0.703 0.993 0.894  0.800
0.132:04 0.950 0.775 0963 1.200 0.706 0.894 0.905 0.796
0.264 : 0.1 0.989 1034 —0255 1.606 0.987 -—2.821 —12621 0.913
0.264 : 0.2 0.988 0 0.357 1.284 0.848 —1.149 —-1.502  0.870
0.264 : 0.3 0.960 1.034 0719 1.486 0.874 0.731 0.438  0.952
0.264 : 04 0.964 0.827 0877 1.540 0.776 0.940 0.686 1.020
0.396 : 0.1 0.989 —1433 -0484 1.734 0.987 —2454 6.436 0.953
0.396 : 0.2 0.983 —0.511 0.238 1.608 0.986 —0.818 1.844 0.972
0.396 : 0.3 0.988 0.800 0407 1.708 0.984 0.204 0.716 1.025
0.396 : 0.4 0.988 0.844 0711 1.816 0.985 0.511 0.109 1.064
0.528: 0. 0.989 —0.052 —0664 1.505 0.987 —0.815 6.534  0.971

0.
0.

o
w
)
=]
[=]
'

* Relative coefficient of synergism were computed as followed by colby, S. R, (1965 and 1967).
RCS=ratio of observed toxicity to expected toxicity, and expected value,
E=100-(x +y—xy.”100).
If, >1.0 : synergism, 1.0: additive, and <1.0 : antagonism, respectively.

+29108HA®*+10242 H2A+4265 H2A? —100A%-215HA+1298 HA?— 1988 H A®
—100784 H?A®— 19142 H®A—~ 14252 H®A? +1669HZA—10811H2A% +17490 H2A?
+69669H3A® (R%=0.9832]) —2324H*A+ 15607 H®A? —24894 H3A®
Yseedwt, =11 +80H+9A—-194H2—-37 A2 +144H3 [R%=0.9972)
+88A%—-208HA+788HA%~1777HA? ol B AU MEEEWE 1HoE HRIL A
+ 3804 HZA— 16443 H? A + 25303 H2? A® o] B 5ttt AHS MHEEREE Haloxyfop-
—5904H} A+ 27252 H® AZ— 40899 H®A® methyl 0.3kg ai/ha Ll te] fHAERAA A
(R?=0.9935) M kEES EES He MEoldoh adu @
Yowm wi, =T-+27TH—4 A+30 H:+ 65 A>— 82 H° BE GRES T EM GAERC MMESS &
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Fig 5. Response surfaces of crop growth, yield component and yields by combined treatments
of Haloxyfop-methyl and Acifluorfen at harvest.

Table 3. Second degress polynomial regression equations and correlation coefficients between
crop growth, vield component, yields and weeding efficacies at different seasons.

Weeding efficacies at Stem Wt, (g5 plants)

No.pods per 5 plants

Seed yields(g.”5 plants)

Regression equations R?

Regression equatbns R

different seasons Regression equations R°
Jd* 7.76—-0.17x +0.003x* 0.62
Ag 7.65—-0.07x +0.002x* 0.72
Sp 7.35+0.11x +0.0004x* 0.65
Oc 6.99—-0.09x +0.0032 0.90
Jl +Ag 8.10—-0.15x +0.003x% 0.72
Ji +8p 6.44+0.001x+0.002¢ 071
Jl +Oc¢ 7.58—0.19x +0.004x* 0.88
Ag+Sp 6.11+006x +0.001%¢% 0.74
Ag+Oc 7.38—0.10x +0.003x* 0.87
Sp +Oc 6.52+0.05x +0.001 % 077
J1 + Ag+Sp 6.69—0.03x 40.002% 0.75
Jl +Ag+0Oc¢ 7.80—0.16x +0.003x* 0.85
Jl +8p +0¢ 6.58—0.03x +0.0022 0.79
Ag+Sp +O0¢ 6.33+0.02x +0.002%* 0.80

J1 +Ag+Sp +0¢ 6.76—0.05x +0.002¥ 0.81
Crop stem Wt_/5 plants

No. pods.”5 plants

66,42~ 1L51x+0.03x* 0.79 1299—0.35x 4 0.005x% 0.74
61.62— 0.34x+0.02x* 0.94 13.03—-0.22x +0.004x* 0.90
7571+ 0.92x+0.005x% 0.76 10.93+0.16x + 0.001x> (.84
60.70— 0.03x+0.02x* 0.80 10.98—~0.12x +0.004x* 0.88
68.25— 1.26x+0.23x* 0.93 13.91-0.34x +0.005x% 0.89
54914 0.29x+0.01x* 0.86 10.65—0.07x 10.003x* 0.90
60.89— 1.09x+0.03x* 090 120 —0.31x 4 0.006x? 0.93
48.82+ 1L03x+0.006x* 0.91 10.07+0.03x +0.002x* 0.94
54.83~ 0.13x+0.02x* 0.94 11.66—0.18x +0.004x* 0.97
62.30+ 0.70x+001x* 081 10.33+0.04x +0.002x* 0.90
54.244 0.09x+0.02x* 092 11.32—0.13x +0.004x* 0.94
61.05— u81x+0.03x*> 0.95 12.60—0.29x +0.005x* 0,96
55674 0.13x+0.02x* 0.87 10.67—0.10x +0.004x* 0.93
50.46+ 0.70x+0.01x* 090 10.22-0.02x +0.003x* 0.95
5392+ 0.04x+0.02x* 092 11.08~0.14x +0.004x? 0.96
—56.28+19.55x—0.36 x*

0.86 —4.23+2.32x —0.003x* 0.89
9.62—~0.008x+0.001x* 0.96

* J1:Jduly, Ag: August, Sp: September, and Oc : October, respectively.
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