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Combinations of Paraquat and Oxyfluorfen
for Control of Orchard Weeds

Kwon S. L *, J. 0. Guh* and Y. W. Cho**

ABSTRACT

To control ideally the weeds in orchards and systematize the utility of herbicides, the mixing effect of

oxyfluorfen and paraquat was evaluated. Combinations of oxyfluorfen with paraquat were increased the control

efficacies at any treatment without giving damage to fruit trees and appeared a synergism. The control effects

were reduced from 80-90% to 40-60% as the time advanced. However, the relative synergistic index was higher

at 60 days after treatment in preemergence treatment and at 90 days after treatment in early and late poste-

mergence treatment, respectively. Also the index was relatively higher at lower dosage of both herbicides.

Key words: Oxy fluorfen, paraquat, relative synergistic index, herbicide combination, preemergence treat-

ment, early and late postemergence treatment, synergism.
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Fig. 1. Seasonal fluctuations of weed populations
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Doses of Oxyfluorfen(kg prod. ha)
Yo =0.542+12.716 X+0.5711X? Yo=1.686+10428X+1.143X%2 Y, =1.286+29.628 X—3.857 X2

(R?=0.989) (R?=0.980) (R?=0.986)
Yo =68.683+12.628X—1.85TX2 Y, =64.500+1.400X Yo =40.572+17.156X—2.214 X2
(R2=0.924) {R2=0.927)

Variations in control percentages of weed emergence(based on fresh wt. per unit area) as affected
by pre-emergence treatments of different combinations of paraquat and oxyfluorfen.
O: Oxyfluorfen only and @ : Oxyfluorfen with paraquat, respectively.
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Yo= 47.590 +15.257 X~ 1.714 XX R*=0.987)
Yo =64.800+12.100 X~ 1.500 X2(R*=0.999)
Ya=75.972+7.256X~0.714 X2 (R*=0.901)

«=81.370 +10.547 X~ 1.714 X*(R*=0.908)

Fig. 4.

Yo=—6.228+62.056 X—9.714 X¥ R*=0.926)
Yo=9.146+55814 X~ 8919 X* (R*=0.937)
Ye=18.854 +56.286 X—9.571 X* (R*=(.938)
Y« =34.946 +42.214X-6.929 X? (R*=0.928)
Variations in control percentages of weed emergence at 30DAT(July 10) (based on fresh wt. per
unit area) as affected by early post-emergence treatments of different combinations of paraquat

and oxyfluorfen. O, O, [J, ] and x indicate the rates of combined herbicide as 0, 1, 2, 3 and
4, respectively.
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Fig. 5. Variations in contro]l percentages of weed emergence at 60 DAT ( Aug.10)(based on fresh W,
Per unit area) as affected by early post-emergence treetments of different combinations of par-
agugt and oxyfluorfen. ©, O, O, [J and x indicate the rates of combined herbicide as 0,1, 2,
3 and 4 respectively.
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Doses of Oxyfluorfen(kg prod.,~ ha)

Yo= —0.086 +7.672X - 0.643 X*(R*=0.724)
Yo= 4.572+18.956 X—3.214 X* (R*=0.868)
Y =7.400+24.400 X -4.000 X“ (R? =0,964)

Doses of Paraquat (kg prod. , ha)

Yo=—0314+2128X-0.357 X*(R*=0.760)
Yo=9.715+14571 X~2.143 X* (R?=0.922)
Y = 6.546 +24.614X~3.929 X* (R*=0.992)
Y =6.030+31.543 X—5.286 X% (R*=0.976) Y =17.850-+13.743 X—1.286 X*(R*= 0,995)
Y =3.400+30.100 X—4.500 X*? (R*=0.982) Y =22.400+6.500X+0.500%% (R*=0.944)
Fig. 6. Variations in control percentages of weed emergence at 90 DAT (Sep. 10) (based on fresh wt.
per unit area) as affected by early post-emergence treatments of different combinations of para-
guat and oxyfluorfen. O, O, [J.[J and x indicate the rates of combined herbicide as 0, 1, 2,
3 and 4, respectively.
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Doses of Oxyfluorfen(kg prod., ha)

Yo = 0.486 +5.528 X+ 1.643 X?

Yo = 5.858 +15.416 X +1.071 X2
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Fig 1.

(R2=0998) (R?2=0.927) (R2 =0.943)
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Variations in control percentages of weed emergence (based on fresh wt. per unit area) as affe-

cted by late post-emergence treatments of different combinations of paraquat and oxyfluorfen,
O : Oxyfluorfen only and O: Oxyfluorfen with Paraguat, respectively.
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Table 1. Interacted weeding efficacies(reduction percents) as affected by pre-emergence treatments and
significances in interaction by Colby method.

30DAT(June 10} 60 DAT(July 10 90 DAT(Aug. 10) Mean Mean

Treatments . . )
Obs, V, Exp.v. Diff 2> Obs.V. Exp V. Diff.»> Obs. V. Exp.V. Diff.® Obs V. ExpV,
Untreated  Control 0 0 0
Oxyfluorfen 1 14 16 29
” 2 31 29 47
# 3 40 38 51
o 4 62 64 60
Paraquat 2 67 -2 38
Oxy. + Para. 1+2 83 72 +11%* 69 14 +55*%* 61 56 +5%* 71 47
” 2+2 86 77 +9** 64 28 +36** 65 67 —2%* 72 57
” 3+2 87 80 +T7** 66 37  +29** 68 70 -2%s 74 62
” 4+2 91 87 +4M 73 63 +10%* 76 75 +1Ns 80 75

Note) a): *, **indicate the significance at 95% probability leavels at X% test, respectively.

Table 2. Interacted weeding efficacies(reduction percents) as affected by early post-emergence treatments
and significances in interaction by Colby method.

Treatments 30DAT(July 10) 60DAT(Aug. 1.0) 90 DAT(Sep. 1'0) Mean Mean
Obs.V. ExpV. Diff.» Obs. V. Exp.V. Diff.> Obs. V. Exp.V, Diff. ¥ Obs.V. Exp.V.

Untreated control 0 0 0

Oxyfluorfen 1 14 3 9
” 2 3 10 6
” 3 13 9 24
” 4 30 18 18

Paraquat 1 47 34 1
” 2 65 45 2
” 3 77 49
” 4 80 61 2

Oxy. +Para. 1+] 63 40 +23** 40 32 +8M 25 10 +15** 43 27
” 2+1 69 49 +20** 51 41 +10* 29 7 +22** 50 32
” 3+1 79 54 +35%* 5l 40 +11* 26 25 +1* 52 40
” 4+1 81 63 +18** 53 446 +7* 31 19 +12** 55 43
” 1+2 75 60 +15** 651 43 +88s 26 11  +15%* 5] 38
” 2+2 83 66 +17** 65 50 +12** 38 8 +30** 61 41
” 3+2 88 69 +19** 63 50 +13** 36 25  +11** 62 48
” 4+2 89 75 +14** 70 55 +15*%* 39 20 +19** 66 50
” 1+3 81 74 +7%5 54 47  + T** 37 13 +24** 57 45
” 2+3 86 78  +B** T4 54 +20** 46 10 +36** 69 47
” 3+3 95 80 +15** 78 54 +24** 51 27  +24* 15 54
” 4+3 92 84  +8** 75 58 +17** 49 21 +28** 72 54
” 1+4 93 77 +16** 68 60 +8** 33 11 +22** 65 49
” 2+4 95 81 +14** 75 65 +10%* 42 8 +34**F 71 51
# 3+4 95 83 +12%* 82 64 +18** 54 25 +29%* 17 57
” 4+4 97 86 +11** 83 68 +15** 52 20 +32%* 77 58

Note) a): *, ** indicate the significance at 95% and 99% probability levels at X?—test, respectively.
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Table 3. Interacted weeding efficacies(reduction percents) as affected by late post emergence treatments
and significances in interaction by Colby method.

Treatments 30DATJuly 20) 80DAT(Aug. 20) 90D AT (Sep. 29) Mean Mean
Obs.V, ExpV. Diff.» Obs.V, Exp.V, Diff. ®Obs. V. Exp. V. Diff.» Obs V. Exp. V.
Untreated control 0 0 0
Oxyfluorfen 1 9 -2 0
” 2 13 32 14
” 3 32 59 16
” 4 49 68 44
Paraquat 2 37 61 26
Oxy. + Para. 1+2 49 43 +6%% 72 60 +12** 59 26  +33** 60 43
” 2+2 64 48  +16** 178 73 4% 50 36 +14** 64 52
” 3+2 74 57 +17** 15 84 —O** 59 38 +21** 69 60
o 4+2 78 68 +11** 82 87 —5** 64 59  +5** 75 71

Note) a): * ** indicate the significance at 95¢%

B Y=a+beX2%H Gowing'®® Pc=Pa+(1-
Pa)Pb= MR 3te] AR e} BefA o ERMRME Pe
€ HEsigod, A Colby!P: + B UL RA
Fhol A PHAR HEX S €& BLR E=
(XY+XZ+YZ) N XYZ
100 10000
ol evd AN BRKAE EMNoz MES
£ JMA Ay e e EAEE K] =g rdiaues
%, EREY PBErd 29 B4 (synergistic),
o= Hme (additive), zreod 48 (antagoni-
stio)dl HEMKE stdch K HfEe] HBde B
#51HE Colby method'®2 HREE % EBKEMEEF
B X*-mEd o9 REC g 58 Hed
stgd o} (Table 1, 2, 3).
pre-emergence BEIECl %@ (Table 1), Paraquat$t
Oxyfluorfen B 23l xe Himd WESL
BEesdn 23y RE% 308 2o RE® 60
Hell HE A&NA BNRE Besden, RE
% 90g = MHEMER BR BLE 219 BE
87 ojeflict E¢ 2HML @t MR 2
B HBNEe BRAK && kil % A, ¥
% 7% dolx & EHEIE
Early post-emergence BE22] 138 (Table 2) ol %
Paraquat ¢} Qxyfluorfen® 4% BSHAH, =%
REBF 90R7Ax 9 HABE Bt F BHe B oM
A R FEHA Paragquate] EBA&K 18 hnel
g BRERE ERES AB% 308 1~2kspr/
10a% A 7+ Fkewt 608 LI+ 3~dkg BE
Kol A 713 wotew, Oxyfluorfen B & #BinK

X+Y+Z- 2 RARARE

and 99 % probability levels at X? —test, respectively.

£+ BEKLRC oe} —FL @S JEFN A s
o zely RERY 2 EHNd BRERREY
A& Paraquat 3~4kg pr. /10a k&l A A2 ¥
+ Bty R E Yetuldol. £% Early post-em-
ergence MBI Ay F EMW ER & HEFEY
BEZ gEE BRG] o o8 EEHAE 1§
-5 & 4 92rk Late post-emergence BEE O A=
F#¥E Pre-emergencecll A2} M HREE JEHY
24, Oxyfluorfend ¥ BakAA ¥ MEE
B R RE JGEtde RE® 9084 A Fag
BR(EREN BT £28)8 $8Y 5+ dvh

Colby methodol 2%t Ll kel HEAER KEE &
& REHN=Z Boastd BEaHke & HELE 2
BE AERZ KBaMEE wEstdch ARERER
(Relative synergism index)<+ Colby method ol 4]
o BReEel ot BEMES HEKa 4 HEHGE
SEshE Hikol fEslel HHidla e HME B
H= et A oh(Fig. 8, 9, 10). Pre-emergence &
ol M+ Paraquat —E &l %8l Oxyfluorfen &
BRAEE =9 o el AHEAREYH 8% 30
Hellt #HHY Bz MF A0 UL)E =
olAl A WAL Yo REHR 60RNE
T2 KEG 50)2 VB HESA "ol Fg
& NS BES 5 A¥ KEm REER O0He =
Ry HE e BEss] oM

Colby'® = HHIEREKE B, 1S EAEK

8 R gdrets #E fEPel @ikl EesHe
A BRA A BREARE HEA e HHEY

EHE RY + otz sk oetd EREER
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Fig. 8. Relative synergistic index(observed value
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affected by pre-emergence treatments of di-
fferent combination of paraquat and oxyfl-

uorfen. 130 DAT(June 10),~= e+ —60
DAT(July 10) and——-:90 DAT(Sept.10),
respectively.
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Fig. 9. Relative synergistic index (observed value
~expected value) of control percentages
of weed emergence at 30, 60 and 90DAT
as affected by early post-emergence treat-
ments of different combinations of para-
quat and oxyfluorfen.

130 DAT(July 10), — »—:60DAT

(Aug. 10), and ——===:90 DAT(Sept. 10),

respectively.

T’y ZEZ 2o, 2 Lk BRAAAE "X
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FisBR L ORRKR BB% 9089 BmBKke s 8L
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3 Paraquat< BARET % B EEE == Oxy
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roli ¥ 2ol Pritchard £ % U #E&E B
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oi-Folet 3t gt dsel "ok 28y Oxyfluor-
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