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~—On the Herbicidal Properties of Perfluidone —

Ryang, H.S.and S. 8. Han*

ABSTRACT

The herbicidal properties of perfluidone [1.1,1-trifluoro-N-2-methyl-4{phenylsulponyl) phenyl methanesul-
fonamide] were investigated in pots and paddy fields. At the rate of 2.0kg prod./10a, perfluidone did not cause
any injury to the 4 leaf stage (LS) rice seedlings. Although the crop injury increased with increasing the applica-
tion rate, the injury caused by 16kg prod. perfluidone/10a gave rise to only 30% yield reduction. The crop
injury was greatest when perfluidone was applied 2 days before transplanting and decreased as the application
time delayed, Perfluidone showed greater crop injury to the 3 LS seedlings, at more than 7cm water depth,
and at high temperature than to the 4 LS seedlings, at 3-5cm water depth, and at low temperature. Indica and
indica x japonica rice varieties were generally more sensitive to perfluidone than japonica rice variety.

Perfluidone effectively controlled most of annual weeds and such perennial weeds as Sagittaria pygmaea
MIQ., Potamogeton distinctus A. BENN, Cyperus serotinus ROTTB, Scirpus maritimus L., Eleocharis kuroguwai
OHWI., and Scirpus hotarui OHWI., whereas Sagittaria trifolia L. and Polygonum hydropiper SPACH. were
tolerent to perfluidone. The weeding effect decreased with increasing the leaching amount of water and the
overflowing of irrigated water within 24 hours after the herbicide application. When the application time was
done later than 8 days after transplanting, the perennial weeds were shown at deeper soil layers, and the stand-
ing water was deeper than 7cm, the effect tended to decrease. However, there was no difference in the weeding
effect between soil types.

Downward movement of perfluidone in flooded soil ranged from 2 to 8cm deep. The movement increased
with increasing the leaching amount of water and the application rate and at a sandy loam soil which possessed
less adsorptive capacity.

Residual effect of perfluidone was found at 35 to 80 days after application, which varied such factors as soil
types. Increase in the leaching amount of water resulted in decrease in the period of the residual effect. The
period was shorter at non-sterilized soil than at sterilized soil.

*2RBE BHAS
*College of Agriculture, Jeonbug National University, Jeonju 520, Korea.



The 0.75kg ai perﬂuidone + 1.5kg ai SL-49 (1,3-dimethyl-6-(2,4-dichlor-benzoyl)-S-phenacyloxy-pyrazo-
le)/ha. and 1.5kg ai perfluidone + 1.05kg ai bifenox (2,4-dichlorophenyl-3-methoxy carbonyl-4-nitro phenyl
ether)/ha showed less crop injury than 1.5kg ai/ha perfluidone alone. However, the weeding effect of the

former was similar to that of the later.

Key words. Herbicide, annual and perennial weeds, rice cultivars.
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Table 1. The physicochemical properties of soils
used in this study.

- Particlc size E.C PA.C
Soit  barticlesit  Waer  pH  y C.E.CPAC

N texture g H,O % (me/ lng/
Sand Sit Qay capeeity (1:5) 100g) 100g)

1 SiC 211 521 268 350 54 24 1411 8707
2 CL 432 325 243 328 58 24 1366 8707
3 SiC 285 421 284 3 61 23 1399 8970
4« L 598 269 133 133 53 19 1062 4635
5 8L 725 17.5 100 10.8 7.0 07 8B1 3206

* P. A C ! Phosphorous adasorption cosfficient
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Table 2. The physicochemical properties of herbicides used
x
Common & . Solu-
Trade name Chemical name Structural formula gotlig:,u bﬁxltly
Code number L S
*
Perfluidone 1. 1, 1 ~trifluoro~N-2- O
Destun methyl - 4- (phenylsulfonyl) 80, : NHSO,CF; 58.(5}WP \(A;azt%)
MBR - 8251 phenyl methane sulfon amide CH,s 60ppm
* . C,Hs
Butachlor 2-chboro-2, 6- diethyl-N- _~CH,0C,H, Wager
Machete buthoxymethyl acetanilide NIC-CH,Cl 5G (20°C)
CP-53619 20 ppm
Csz
*
Bifenox 2,4 - dichlorophenyl -3 - COOCH
; Water
Modown methoxycabonyl - 4 - nitro 8 ”
MC-4379  phenyl ether C- 2 FO —>N0,  1G (25°0)
0.35ppm
MC-179
Cl-
1, 3-dimethyl - 4-(2,4- H:Cr— CO¢ )-C1 Water
SL- 49 di~chlorozenzoyl ) -5 - N, 10G (22°0)
phenacyloxy - pyrazole 0.9ppm
| OCH.CO O
CH;
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Table 3.  Effect of perfluidone on plant height, tiller number, and yield of rice (cv. Iri 346)
scati Plant height Tiller number .
Herbicide gptghcamn er'?ﬂy Cm) (No./HilD Yield
(Kg prod./10a)  (0-10)"  25DAT® 26DAT 25DAT 46DAT & Prod-/10a)
Control - 0 27.56a 627a 165a 31.7a 686.5 a¥
2 0 26.8a 61.7 a 159ab 31.1a 684.3 ab
4 0.5 25.8b 52.4b 150bc 255D 659.6 be
6 0.7 256b 49.7 ¢ 150bc  229c¢ 648.7 be
Perfluidone 8 1.0 25.2b 479d 145cd 221cd 622.4 ¢cd
5G 10 1.5 234c¢ 446 e 135de 21.7d 596.1 d
12 1.7 23.2¢ 443 e 134de 182e 517.2 ef
14 25 225cd 426 f 13.2e 181le 482.2 fg
16 3.0 21.8d 404 ¢ 126e 173 e 4646 g

1) The degree of injury was expressed as ranged from 0 (no injury) to 10 (all plant dead)

2) DAT :Days After Transplanting.

3) Means within a column followed by different letters are significantly different at 5% level by

DMRT.



Table 4 Crop injury, plant growth and yield as influenced by application time of herbicide.

Plant growth”

Hobicide rage Z;‘“e"’f icnrj?lgy Height (Cm)  Tillers Mo.) .. f;‘;ld[ va)
(Kgprod.“10a) “PP- (0-100" ,opum 4opAT 28DAT 20DAT oo
Hand weeding - - 0 414 728 206 234  673.0a?
Weedy check - - 0 89 94 88 86 5630
Perfluidone (5G) 3.0 9DBT® 3.0 83 90 89 89 65304
e " 5DAT 15 88 94 86 2 666.0 abe
” " 8DAT 1.0 89 95 90 94 671.7ab
" ” 12DAT 0.4 91 95 91 97 67274
Butachlor (8G) 30 2DAT 0.8 90 95 89 92 663.7 abe
" ” 5DAT 0.7 93 94 84 94 665.3 abe
” " 8DAT 0.4 96 98 95 99 662 0abed
" ” 12DAT 0.2 97 98 97 93 653.0d

1) The degree of injury was expressed as ranged from 0 (no injury) to 10 (all plant dead).

2) Values of rice plant growth for each treatment are comparative values when coresponding
hand weeding values are considered as 100

3) DBT: Days Before Transplanting
DAT : Days After Transplanting

4) Means within a column followed by different letters are significantly different at the 5% level
by Duncan’s multiple range test.

Table 5. Effect of perfluidone and butachlor on crop injury, plant height. tiller number
and dry weight of rice at different water depth.
: Sub plot Cro . Tiller number Dry weight of
x{i:)iili:;:) (Depé)h of injufy 5 Plant height (Cm) (Ne~HR11) vegetaetigve part
water, Cm)  (0-10) 22DAT” 50DAT 22DAT  50DAT  (g/Pot)

0 0 11.5 38.4 4.0 18.2 10.1
1 0 15.4 40.1 7.2 23.1 125
Untreated 3 0 16.6 425 8.4 24.4 15.4
check 5 0 17.9 430 8.1 22.9 14.6
i 0 19.9 44.9 3.7 16.1 11.7
10 0 18.7 40.6 1.9 11.7 10.8
0 2.5 9.6 324 33 15.5 79
1 1.5 13.0 345 5.8 19.6 10.8
3 0.7 14.2 39.8 8.2 249 154
Perfluidone 5 1.0 15.5 41.2 7.9 21.9 141
7 1.2 16.8 41.2 3.1 14.5 111
10 2.5 14.1 35.6 1.6 11.1 9.7
0 2.0 9.4 329 3.0 14.3 7.3
1 1.0 13.9 39.4 6.4 21.2 1.3
3 0.3 16.0 41.4 8.0 238 14.8
Butachlor 5 03 17.6 42.2 7.2 22.0 13.7
7 0.5 199 411 3.3 14.4 10.8
10 1.5 15.6 36.8 17 10.8 99

Main plot L.8.D. 1% 0.31 0.23 0.17 0.52 0.44

Sub plot L.S.D. 1% 0.59 2.09 0.13 0.62 1.02

C.V. 20.47 10.00 4857 26.10 21.20

1) The degree of injury was expressed as ranged from 0 (no injury)to 10 (all plants dead).
2) DAT:Days After Transplanting
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Table 6. Effect of perfluidone and butachlor

on crop injury, plant height and
tiller number of rice at different
soil types.
: r Piant Tiller
ety G Py imurs hlght pumber
©-10" (Cm) (No./HID
Untreated CL 0 45.8 15.5
check 0 44.7 13.9
SL 0 42.8 12,5
CL 0.7 41.7 11.8
Perfluidone L 1.3 39.0 10.0
SL 1.5 36.4 9.0
CL 0.3 45.4 14.5
Butachlor L 0.7 421 12,5
SL 1.0 40.7 10.8
Main plot L.S.D. 1% 0.96 0.58
Sub plot L.S.D. 1% 0.66 0.52
C.V. 8.0 17.8

1) The degree of injury was expressed as
ranged from 0 (no injury) to 10 (all plant
dead).
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Table 7. Effect of perfluidone and butachlor on crop injury, plant height, tiller number
and dry weight of rice at different leaching amounts.

. Cr : Tiller number Dry weight of
Main plot A Bot  aep, Plant heightCm) (g %) vopelstive part
amount,Cm,Day) 0- 10)” 2DAT® 50DAT 22DAT 50DAT (g./Pot)
0 0 15.7 39.3 8.7 16.0 132
Untreated 1 0 16.5 40.3 9.8 16.7 13.4
check 3 0 16.6 41.2 9.2 16.8 13.7
5 0 16.4 38.6 9.0 16.1 13.1
0 2.0 128 34.1 6.6 12.8 10.1
1 15 137 35.6 7.6 14.1 115
Perfluidone 3 1.0 17.8 39.6 7.9 143 12.0
5 0.7 148 35,7 8.0 14.4 1.7
0 1.2 13.4 36.5 7.6 149 11.8
1 0.8 146 38.1 9.2 16.2 12.9
Butachlor 3 0.5 15.9 418 8.7 16.6 13.5
5 0.8 13.4 37.0 8.3 149 12.1
Main plot L.S.D. 1% 0.93 0.86 0.94 0.59
Sub plot L.S.D. 1% 069  1.05 0.42 0.65 0.79
C.V. %) 10.0 6.5 114 8.8 9.8

1) The degree of injury was expressed as ranged from 0 (no injury) to 10 (all plants dead).
2) DAT:Days After Transplanting.
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Table 9. Effect of perfluidone and butachlor on crop
injury, tiller number and dry weight of rice

at different temperature.

Main Sub plot . Dry weight
ot Dot (0, e 1Yo
de) re. IR 010" Cm) (o /HID @, Pot)
Untreated 16-29 0 342 193 144
check 17-3 0 400 195 148
16-29 0.7 298 169 121
17-3¢ 10 346 187 108
Butschlor 16728 05 305 175 134
17-3¢ 05 355 174 135
Main plot L.S.D. 1% 38 372 3
Sub plot L.S.D. 1% 11 NS N.S.
C.V. (%) 105 87 126

1) The degree of injury was  expressed as ranged
from 0 (no injury) to 10 (all plants dead).
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Effect of perfluidone and butachlor on crop injury, plant height, tiller number and dry

weight of rice at different leaf stage.

Main plot  Sub plot Crop Plant height (Cm) ’R}ler number Dry weight of
(Herbicide) (Leaf stage) Y D No./Hll) vegetative part
g (0-100"  22DAT? S50DAT 22DAT 50DAT (g Pot)
Untreated 3 0 14.9 38.3 7.9 21.6 14.6
check 4 0 15.6 41.9 8.7 22.0 14.8
3
Perfluidone L0 13.4 34.9 6.6 19.4 13.2
4 05 15.1 39.3 7.7 20.4 138
Butachlor 3 0.5 146 37.1 7.2 20.3 14.4
4 0 15.7 421 81 21.2 14.7
Main plot L.8.D. 1% N.S. .09 N.S. N.S. N.S.
Sub plot L.S.D. 1% 1.27 087 037 N.S. N.S.
C.V. % 7.40 710 10.34 8 14.7

1) The degree of injury was expressed as ranged from 0 (no injury) to 10 (all plants dead).

2) DAT : Days After Transplanting.



Table 11. Effect of perfluidone and butachlor on crop injury,
number and dry weight of rice at different transplanting depths.

plant height, tiller mum

. Sub plot Crop Plant height (cn)  Tiller number Dry weight of
Main plot . . . . j
. (Trarsplanting  injury (No ~Hill) vegetative part
(Herbicide) 4 th(m)  (0—10)® 22 DAT® 50DAT 22DAT  50DAT (g /pot)
0 0 133 320 51 17.2 9.7
Untreated 1 0 16.1 339 7.3 20.0 14.8
check 2 0 16.4 37.3 8.0 22.0 16.8
4 0 15.2 32.3 5.4 18.1 11.4
0 3.0 9.6 26.8 29 12.9 7.8
. 1 2.5 12.1 30.0 6.5 18.2 13.3
Perfluidone
2 0.7 15.2 35.5 7.2 20.6 15.9
4 1.2 14.1 32.8 4.6 16.4 10.5
0 25 10.3 28.6 39 14.6 8.3
Butachlor 1 1.0 14.2 336 6.0 18.4 14.0
2 0.6 16.6 38.5 8.0 220 17.2
4 0.4 15.3 36.5 5.3 18.4 114
Main plot L.S.D 1% 0.59 0.92 0.45 0.30 0.28
Sub plot L.S.D. 1% 0.39 0.77 0.32 053 0.11
C.V. (%) 17.0 115 27.2 16.6 25.0°

Inhibition of fresh weight (")

1) The degree of in jury was expressed as ranged from 0(no injury) to 10(all plants dead).

2) DAT : Days After Transplanting.
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Rice culnvars'
Fig 3. Differential resistance of rice cultivars to
perfluidone treated with 200g prod.”10a

at pre-emergence stage.

*Rice cultivars(] : Japonica type, I :Indica type,
J xI : JaponicaX Indica type)are as follows;

3. Sangpoongbyeo(J )
4. Samnambyeo(] )

1. Gwanaghbyeo(])
2. Dobongbyeo(] )

oF

[

®© N oo o

24.
25
26.
217.

Jinjubyeo(]J )

. Paldal(] )

Jinheung(J )

Palgeung(J )
Mankyeong(]

. Olchalt(])

. Osora(J)

. Akibare(])
Danganeunbangju(])
. Hukuhikari(]
. Chiagbyeo(])
. Tongilchal (]}
. Geumgangbyeo(Jx1)
. Manseogbyeo(JxI)

. Hwanggeumbyeo

(JxI)

)

)

. Palgwangbyeo(] xI)
. Taebaegbyeo(] x1)

22. Chupoongbyeo(JxI)

Hangangchalbyeo

(JxI)

Nampoongbyeo(J x1)

Milyang 21¢(JxD)

Milyang 21(]

x[)

Milyang 22 (JxI)

. Milyang 23(JxID
. Milyang 30(j=xD)
. Milyang 42(Jx1)
31

Cheongcheongbyeo
(JxD)

. Sujeongbyeo(JxI)
IR B(I)

IR 26(1)

. IR 28(1)

. IR 29(1)

. IR 36(1)

. IR 38(1)

L Iri 326 (JxDD)

. Nopoong(J xI)

. Samseongbyeo(JxI)
SeogwangbyeoJ xI)
. Baegunchalbyeo(J xI)
. Poongsanbyeo (] x1)
. Baegyangbyeo(J» )
. Tongil(Jx1)

. Yushin(JxI)

. Youngnam-josaeng

J=D

. Homan-josaeng(Jx 1)
. Josaengtongil(J x1)
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Table 12. wewning effect of perfluidone on annual weeds in lowland rice area.

Weed  control?

Rate Echinochloa  Cyperus  Rotala Monochoria  Anevema FElatine  Lindermia Ludwigia Polygonum
(kg.prod. crusgalli amwricus tndica vaginalis  joponicum 1irigndra  pyxidaria prostrata  hydropiper
/102 p BEaw MAXIM KOEHNE PRESL KUNTH SCHK L. ROXB SPACH

1.5 5 5 4 1 4 2 1 1

2.0 5 5 5 4 2 5 4 2 1

3.0 5 5 5 5 2 5 5 3 2

4.0 5 5 5 5 4 5 5 5 3

6.0 5 5 5 5 5 5 5 5 3

a) : Evaluation scale : 53 100-95% control
2, 79-50 % control

4;94-90 % control
1 49-0 % control

3 89-80% counirol



Table 13. Weeding effect of perfluidone on perennial weeds in lowland rice area.

Weed control®

Rate (kg. Sagsthric Sagitiaria Potamogeton Cyperus  Eleocharis  Scirpus Scripus FEleocharis
prod.” irifolia pygmaea  distinctus serotinus  kuroguwas hotarus maritimus  actcularis RO
10a) L. L. A. BENN ROTTB OHWI OHWI L. ME et SHULI

1.0 1 2 2 4 1 2 2 5
2.0 1 4 3 5 2 3 3 5
30 2 5 4 5 3 4 4 5
40 3 5 5 5 4 5 5 5
6.0 3 5 5 5 5 5 5 5

a) Evaluation scale : 5; 100-95 % control
23 79-50% control
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Table 14. Weeding effect of perfluidone on
Sagittaria pygmaea, Sagittaria
trifolia and Cyperus serotinus
emerged fromdifferent soil depths.

Application Emergence Weed control(%)

47 94-90 % control
1: 49-0 % control

3: 89-80% control
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Thble 15, Weeding effect of perfluidone on
Potamogeton distinctus and Eleocharis
kuroguwai from different soil depths.

Weed control (%)

Application Emergence

rate (kg depth Sagittaria Sagittaria Typerus rate (kg.” depth Potamogeton Eleocharis
prod./102) (cm) pygmaea_ trifolia  serotinus prod./108)  (cm) distinctus  kuroguwai
1.5 8L.6 0 100 1.5 941 56.3
2.0 0 94.7 0 100 2.0 5 99.0 78.0
3.0 100 68.7 100 3.0 100 91.2
40 100 100 100 4.0 100 100
15 81 0 100 1.5 41 555
2.0 3 90 0 100 2.0 " 8.5 75
30 Y 187 100 30 100 79.3
4.0 100 46.3 100 4.0 100 100
15 70 0 100 1.5 52.2 351
2.0 88 0 100 2.0 737 526
30 5 91 0 100 30 15 95.0 56.7
4.0 95 0 100 4.0 100 100
1.5 50 Q0 100 1.5 558 36.9
2.0 7 68 0 100 2.0 99 704 549
3.0 75 0 100 3.0 95.5 56.6
40 84 0 100 4.0 100 100

-r
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Fig. 11. Time course effect of perfiuidone on the
growth of Sagittaria pygmaea.
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Fig. 12. Movement of perfluidone in three differ-

ent types of soils. A 20 ~-mm simulated
rainfall was conducted after application
of 3kg prod./ 10a of perfluidone.

M 7E Lkl S BEQ MR S0 HHY 2
KigR Fo & 122 BEfkel 27 ofod
BEz VEE B e FHeze BHHER
Heu KEE REfEo 22 pEt SdHE B
BER B AoA THozo iRl Hordl BE
2 oAz T 2R oE BEEY BE ol
B #8Me wEad et 8BE Y E54e B
ol Atk o] WA Uu v AW EM
B E oolet e ERE AT £WY A2 BA
g 9 Un HE=2 GRS HBREEAA oize K
M=o QUrt

2) Wk 2% 130A B vl ol Qen/
H&AA A= 2cn LA R =722 3o
b oRkEel BMEEA A LANSE BEKE
FEAEY 1n/ BREAINAE 3= 3 BRK
dAE bR alm SR 23 S5en/BR
KoAlAE 9o LITFAAE BEEARZ SHoigvh —
HEIoR Bl WY AREZ T BRE®E BKE
o] Bt & BEEol WAH ] B™, ARED
oAl {3t WEE o g vk AEe ol e #

-

%)

00,
0
o
2
» ®—® Non-leaching
H O~-0 Leaching of icm/day
€ A—A " of 3cm/day
= L —y " of Scm/day
-
=]
£ 50l
3
°
-
G
-
S
c
13
bl L
3
z
£
[y}

1 2 3 & 5 & 7 B 8 10
Soil Depthicm)
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ment of perfluidone treated 3kg prod
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Fig. 14. Difference of movement at the rates of

3kg prod."10a and 6kg prod. 10a of
perfluidone treated at clay loam soil.
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Fig. 16. Effect of leaching on persistence of re-

sidual activity of perfluidone in the
flooded paddy. Application rate was 4kg
prod.~ 10a.
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Application rate was 4kg prod.10a.
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Table 16. Effect of perfluidon- bifenox and perfluidone - SL-49 on growth of transplanted rice.

Application Crop Growth rate of rice (%) Dry weight of
Herbicide treatment rate kg injury Plant height Iiller number vegetative part
prod. /102 (0-10)Y 22DAT 42DAT 22DAT 42DAT g Pot)

Hand ~weeded check - 0 100 100 100 100. 26.3 a®
Perfluidone 5G 3 1.0 913 914 90.3 91.1 250 a
Bifenox 7G 3 0.3 96.7 981 96.0 96.7 251 a
SL-49 10G 3 0 99.1 100 99.1 100 26.0 a
Perfluidone- bifenox 1.0-1.0 0 1009 1007 99.5 102.5 26.7 a
Perfluidone- bifenox 1.0-15 0 993 1007 99.5 101.6 26.5 a
Perfluidone- bifenox 1.0-20 0 979 1004 98.6 101.6 263 a
Perfluidone- bifenox 1.5-1.0 0 995 100 100 102.5 26.5 a
Perfluidone- bifenox 1.5-1.5 0 991 996 991 102.5 264 a
Perfluidone- bifenox 1.5-2.0 0 989 996 98.2 100.8 26.2 a
Perfluidone- bifenox 2.0-1.0 0.3 96.1 996 99.8 100.8 264 a
Perfluidone- bifenox 20-1.5 0.3 977 983 99.7 100.8 260 a
Perfluidone- bifenox 2.0-20 0.5 95 98.3 97.2 9.3 257 a
Perfluidone-SL- 49 1.0-1.0 0 1002 1021 102.5 102.8 268 a
Perfluidone-SL- 49 1.0-15 0 99.8 102.1 100.9 101.6 26.7 a
Perfluidone-S1.- 49 1.0-2.0 0 998 100 100 100.5 26.5a
Perfiuidone-SL-49 1.5-1.0 0 995 101.7 101.4 101.6 26.7 a
Perfluidone-SL- 49 1.5-1.5 0 995 100.4 100 1005 26.7 a
Perfluidone-SL- 49 1.5-2.0 0 994 1005 995 100 26.3 a
Perfluidone-SL- 49 20-1.0 0 598 100.2 100.5 100 264 a
Perfluidone-SL- 49 20-15 0 991 100 99.1 100 263 a
Perf{luidone- SL- 49 2.0-20 0 991 100 99.1 99.9 260 a
Untreated check - 0 94.5 86.5 85 87.7 23.1b

1) The degree of injury was expressed as ranged from O(no injury) to 10(all plants dead)
2) Means within a oolumn followed by different letters are not significantly different at 5%

level by DMRT.



Table 17. Effect of perfluidone-bifenox and perfluidone-SL-49 on weed control in

transplanted rice area.

Application Weed control (%)
Herbicide treatment rate kg Echinochloa Monochorss Sagitlaris Potomogeton
prod./10a crusqalls vaginalis pygmaea distinctus

Untreated check - 0 0 0 0
Perfluidone 5G 3 100 100 95 92
Bifenox 7G 3 93 100 97 86
SL-49 106G 3 100 100 100 100
Perfluidone - bifenox 1.0-10 82 95 90 88
Perfluidone - bifenox 1.0-15 90 100 92 30
Perfluidone - bifenox 1.0-20 95 100 97 92
Perfluidone - bifenox 1.5-10 95 95 93 90
Perfluidone - bifenox 1.5-1.5 100 100 98 92
Perfluidone - bifenox 1.5-2.0 100 100 100 95
Perfluidone - bifenox 20-1.0 100 100 96 97
Perfluidone - bifenox 20-15 100 100 100 97
Perfluidone - bifenox 20-20 100 100 100 100
Perfluidone - SL- 49 1.0-1.0 96 100 92 96
Perfluidone- SL- 49 1.0-15 100 100 100 100
Perfluidone— SL- 49 1.0-2.0 100 100 100 100
Perfluidone- SL- 49 1.5-1.0 100 100 94 98
Perfluidone- SL~- 49 1.5-15 100 100 100 100
Perfluidone- SL- 49 15-20 100 100 100 100
Perfluidone- SL- 49 20-1.0 100 100 100 100
Perfluidone- SL- 49 20-15 100 100 100 100
Perfluidone- SL-49 20-20 100 100 100 100

100 100 100 100

Hand - weeded check -
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