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ABSTRACT

The study was conducted to compare the interprete methods and examine the feasibility of mixture use of
oxyfluorfen and bensulfuron in controlling principal paddy weeds, annuéls and perennials.

Application ratio of both chemicals were obtained from the combinations of 5 levels(0, 5, 10, 15, 20 g ai/
ha) of each chemicals, respectively. All the treatments were applied at 5 days after transplanting and water
was maintained at 3.0cm in depth. Shoot fresh-weight of weeds was assessed at 35 days after treatments. Data
obtained was analyzed by Colby, Isobole, Calculus, Regression and EQM method, respectively.

The results from the analysis of variance on the principal weeds treated with oxvfluorfen and bensulfuron
showed significant interactions at 19 level on both Echinochloa crus-galli and Eleocharis Kuroguwai, and total
species at 0.5% level on both Potamogeton distinctus and Cyperus serotinus, but non significant on Scirpus
Jjuncoides and Sagittaria pygmaea .

Thereafter, the results of the models applied to Echinochloa crus-galli, Eleocharis kuroguwai and total
species were as follows .,

1. The Colby method gave values nearly identical to regression estimate method (both multiplicative models)
as provided by Akobundu et al. The Colby method and Regression method indicated synergistic toward
Echinochloa curs-galli, and total species, but antagonistic toward Eleocharis kuroguwai.

2. The Isobole method shows synergism on Echinochloa crus-galli at IDs, and total species at IDg on
Eleochari kuroguwai .

3. The Calculus method gave positive signs for the first differentiation and negative signs for the second
differentiation except for some rates on Echinochloa crus-galli and total species, but reverse on Eleocharis
kuroguwai . These result does not agree with the observed values.

4. 8 value from the EQM method was greater than one at all combinations. This resuic was quite different
from those of other methods.

5. The various models did not show the same results, but mixture of oxyfluorfen and bensulfuron tend to have

“synergistic effect. Weeding effect also was high. Treatment in terms of two chemical combination was

expected to reduce rates, and to enhence weeding efficacy compared with single treatment.

* REAPI BTKE Coll. of Agric,, Chonnam Nat'l. University, Kwangju 500-757. Korea.
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Table 1. List of plant species employed

Plant species  Scientific name Family Propagule Code

] Echinochloa crus-galli Gramineae Seed ECHCG
EAl Monochoria vaginalis Pontederiaceae Seed MOOVA
ik Scirpus juncoides Cyperaceae Seed SCPJU
A Eleocharis kuroguwai Cyperaceae Tuber ELOKU
<+ 7 Sagittaria pygmaea Alismataceae Tuber SAGPY
W 5 ubE- A Cyperus serotinus Cyperaceae Rhizome CYPSE
7} 2 Potamogeton distinctus Potamogetonaceae Rhizome PTMDI
¥ (E4d) Oryza sativa(cv. Samgang byeo) Grarnineae Seed ORYSA(S)
W (3 Z7+8)  Oryza sativaicv. Tongin byeo) Grarnineae Seed ORYSA(T)
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Fig. 1. Types of plant responses to herbicide mix-
tures expressed graphically according to
Tammes(1964.)
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Table 2. The weeding efficacy (%)

of principal weeds treated with oxyfluorfen and bensulfuron.

Mixing Rate(g ai/ha)

Weeding efficacy (%)

(Oxy.+Ben.) ECHCG MOOVA  SCPJU ELOKU  SAGPY CYPSE PTMDI  Total
0 0 0.0 0 0 0.0 0 0 0 0.0
5 11.5 100 0 35.7 95.9 87.3 24.1 29.0

10 19.8 100 22.8 56.9 95.7 87.3 55.2 41.1

15 43.6 100 47.5 84.6 96.9 58.2 79.3 62.5

20 63.3 100 78.2 79.3 98.7 79.7 72.4 76.2

5 0 37.0 0 13.9 35.8 -34 30.4 48.3 23.3
5 66.6 100 20.8 61.5 94.9 49 .4 69.0 69.8

10 75.2 100 47.5 67.5 95.4 100 58.6 79.5

15 88.2 100 67.3 74.6 96.9 100 79.3 88.1

20 89.2 100 79.2 65.2 98.7 98.7 72.4 90.5

10 0 21.1 26.8 5.0 60.4 -62 1.3 48.3 8.9
5 90.8 100 12.9 37.4 97.4 100 55.2 60.3

10 99 .4 100 44.6 95.5 99.2 100 65.5 95.0

15 92.8 160 67.3 55.4 98.2 92.4 72.4 91.0

20 96.7 100 79.2 78.9 99.5 100 75.9 97.7

15 0 82.9 17.5 4.0 35.8 -71 78.5 41.4 44.8
5 100.0 100 14.9 63.5 95.9 58.2 62.1 91.0

10 99.8 100 61.4 55.2 97.2 100 65.5 95.6

15 100.0 100 74.3 47.3 97.4 77.2 79.3 75.5

20 100.0 100 86.1 74.9 98.0 100 79.3 98.0

20 0 100.0 48.5 39.6 71.2 -47 88.6 62.1 66.0
5 99.4 100 24.8 59.7 98.5 83.5 82.8 92.5

10 100.0 100 58.4 76.6 98.2 100 79.3 96.5

15 100.0 100 61.4 94.0 98.0 98.7 73.1 97.0

20 100.0 100 90.1 78.6 99.5 100 82.8 98.6

Table 3. Analysis of covariance of principal weeds treated with oxyfluorfen and bensulfuron methyl.

Source ECHCG SCPJU SAGPY ELOKU Total
F Value Pr>F F Value>F Pr>F F Value>F Pr>F FValue Pr>F F Value Pr>F
Oxy 72.45 0.0001 2.10 0.0952 1.01 0.4113 3.26 0.0193 28.31 (.0001
Ben. 5.76 0.0007 32.50 0.0001 3.39 0.0012 2.39 0.0641 20.65 0.0001
Oxy.~*Ben. 4.75 0.0001** 1.03 0.4479 ns 1.63 0.0981 ns 3.21 0.0008** 2,55 0.0061**

* and ** indicate the significant difference in 5 and 19 probability levels of co-variance analysis, respectively.
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Fig. 2. Plots of control percent on Echinochloa crus

~galli, Elocharis kuroguwai, and total
weed species by stepwise regression.
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Table 4. Variation in weeding efficacy (%) of oxyfluorfen and bensulfuron methyl to control Echinochloa crus
-galli, Eleocharis kuroguwai, and total weed species by Colby method.

Weeding efficacy (%) to the check

Mixing Rate

(Oxy . Ben.) . .« ECHCG ELOKU : Total
) ) Obs. Exp. Dif. Obs. Exp. Dif. Obs. Exp. Dif.
0 0 0.0 0.0 0.0
5 11.5 35.7 29.0
10 19.8 56.9 41.1
15 43.6 84.6 62.5
20 63.3 79.3 76.3
5 0 37.0 35.8 23.3
5 66.6 44.2 22.4 61.5 58.7 2.8 69.8 45.6 24.2
10 75.2 49.5 25.7 67.5 72.3 -4.8 79.5 54.9 24.6
15 88.2 64.4 23.8 74.6 90.1 -15.5 88.1 71.3 16.8
20 89.2 76.9 12.3 65.2 86.7 -21.5 90.5 81.7 8.8
10 0 21.1 60.4 8.9
5 90.8 30.2 60.6 37.4 74.6 -37.2 60.3 35.4 24.9
10 99.4 36.7 62.7 55.5 82.9 -27.4 95.0 46.4 48.6
15 92.8 55.5 37.3 55.4 93.9 -38.5 91.0 65.9 25.1
20 96.7 71.0 25.7 78.9 91.8 -12.9 97.7 78.3 19.4
15 0 82.9 35.8 44.8
5 100.0 84.8 15.2 63.5 58.8 4.7 91.0 60.8 30.2
10 99.8 86.3 13.5 55.2 72.3 -17.1 95.6 67.5 28.1
15 100.0 90.3 9.7 47.3 90.1 -42.8 75.5 79.3 -3.8
20 100.0 93.7 6.3 74.9 86.7 -11.8 98.0 86.8 11.2
20 0 100.0 71.2 66.0
5 99.4 100.0 -0.6 59.7 81.5 -21.8 92.5 75.9 16.6
10 100.0 100.0 0.0 76.6 87.6 -11.0 96.5 80.0 16.5
15 100.0 100.0 0.0 94.0 95.6 -1.6 97.0 87.3 9.7
20 100.0 100.0 0.0 78.6 94.0 -15.4 98.6 91.9 6.7
Exp. . Expected value, Obs.: Observed value, Dif. . Difference
g
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Fig. 3. Isobole for the joint action of bensulfuron
-oxyfluorfen combinations on Ehtnochioa
crus-galli, Eleocharis kuroguwai, and total
weed species.
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Table 5. Interactions of oxyfluorfen and bensulfuron methyl to control Echinochloa curs-galli, Eleocharis
kuroguwai, and total weed species by Calculus method.

Mixing Rate ECHCG ELOKU TOTAL
(Oxy.+Ben.) Act.(0) Act.(b) Int. Act.(0) Act.(b) Int. Act.(0) Act(b) Int.
0 0 + + + + + - + + +
5 + + + + + - - + ~
10 + + - + + — + + +
15 + + - + + - - + +
20 + + ~ + + - - + +
5 0 + + + + - + + + +
5 + + + - - - + + +
10 + + - - - - + + -
15 + + - - - + + + -
20 + + - - - + + + +
10 0 + + - - + + + " +
5 + -+ - - - - - + -
10 + - - - - - + + -
15 + - - - - + + + -
20 + + + - - - + +
15 0 + + - + + ~ + + -
5 + + - - - + + - -
10 - - + - - + + + -
15 —~ - + - - + + + -
20 + + - — — - + + +
20 0 + - - + - - + + -
5 - - - ~ ~ + + - -
10 + + + — — -+ -+ -+ -
15 + + - ~ - - + + -
20 + - - - - - + + -
*Act. (o) | Bf{x)/0oxy., Act(b):@ 9f(x)/Oben., nt: 9 (x) . @oxy.Oben.
HilEe Mecz s MHAEMERC tv M Bo] Foick F 7oA ekl wie} o] 3, &
EAS el [KME A Synergism& e} s, AAMEF 25 ALY FHole ot Auk
oz KiRE HARE7 F2% Aoz sinls FHez ¢ Value?} 13 & 3§ HolzZi
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Fig. 4. Plots of the Calculus method for determin-
ing herbicide interactions using sequential
multiple regression equation on Echinoch-
loa crus-galli, Eleocharis kuroguwai, and
total weed species by sequential regres-
sion.

FAle g 4 7] wgol o] FEAMY F
wmEIe HMERRNEE Isobole methodZ &F
BT 4+ sixdd. AAA d4b-$2  Morses}
Nash (1981) 7} Colby method®} Regression® %
2 MSM¢9| #HF=2, Calculus method®} EQMS
ADMe| HF2 E5FYW vpe} o] & dpolA
% Colby®} Regression methody #AH3 7 gko
2 Jelgtx Calculus method= o}¢h& & ol
7} ¢loltt. Colby method: interaction type<
Fde 2 =odAq A gl #HEeE F:
EAH dHolde wAolzxl FEigdo
Regression methodv Al4t# Aol A AL 8

32 %2 Colby method®] o
Computer system$) °]&2& %3l
A, HEE AL o A sle
ZiFo] HBIKME Bub oljsl TEAY ut
FYE TR oiEFH+ ¥
Pipel methodelt}t, Calculus method¥ 3}
o]l #ut olgl A A HAL Stepwise
sequential® ¥ Zlzloll w3 HEFE 7
A" slo] glx] et
AnAd oz #9 AAxFL Colby method &
Regression methodel] ¢]38F &4 7 7ol 4|9} Fo]
bensulfuron 5~10g# oxyfluorfen 10~15g% &
gtg 7% synergisticdt %% 292w bensul
-furon 5g3 oxyfluorfen 10g=e] #HE&L AA =
A3 pEdME wdonz FFPAEZAe
59l 3% & 4 s #Moolstn € #

o,

o
L o fo

V- S U=
fr o

o

3
2

1 =

Bensulfuron-methyl& #HHEigHo] £3 ¥z
B spectrume] 2 Hoeg d#HA F& =Hx
Aol AbgEz e, 3 3 Sl el o
& Bk Ee vha vl Fsi. whebd olF B
gl whgl BB EE ol vimE F F Al
e kAo F4F FOHATe AR A
oxyfluorfen®}e] RBAMFEH THEES 2oz

oxyfluorfen 0.25% #u#l<} bensulfuron 0.15%
wEE 24 0, 5 10, 15, 20g ai/hasF 9 16
BEHESS #Ffadd. ddAdg iy F
FEe JdAo® K BEE 56 zH =
1o,
}ahod Ztzt AHeloll HE BERRES ARSI
T okAlel BAHAE WHEMLS o7k "Joint
action model™2 o]&3le} F ekA|e] AF g
S gt Wdeoz FAEsHc, o9y
2% sl SEard Ao, So &9 w
HFz A M E 1% ARk HEE
AR dAsden el Yrdasae
5% HEKIA MEERHR A=t
av A0, £¥age], &v) 5L HEE
RARR7E A1 =1x ekgkeh,

#Hot ol 2 AA2FE ez Egeqd
TS A&7 A} HAA o2 Colby methods}

®
to

ol
N
i)

>
ol

- 154~



Table 6. Interactions of oxyfluorfen and bensulfuron methyl to control Echinochloa crus-galli, Eleocharis
kuroguwai, and total weed species by Regression method.

Mixing Rate ECHCG ELOKU TOTAL
(Oxy.+Ben.) Obs. Exp. Dif. Obs. Exp. Dif Obs. Exp. Dif.
0 0 0.0 0 0 0.0 31.1 -31.0 0.0 0.0 0
5 11.5 20.8 9.3 35.7 45.0 9.3 29.0 38.0 9.0
10 19.8 34.3 14.5 56.9 59.0 2.1 41.1 57.1 16.0
15 43.6 42.0 -1.6 84.6 73.0 -11.6 62.5 65.3 2.8
20 63.3 53.5 -9.8 79.3 87.0 7.7 76.2 75.7 -0.5
5 0 37.0 31.7 -5.3 35.8 31.6 -4.2 23.3 11.6 -11.7
5 66.6 60.2 6.4 61.5 43.1 18.4 69.8 54.5 15.3
10 75.2 73.4 1.8 67.5 54.5 13.0 79.5 72.4 7.1
15 88.2 80.9 7.3 74.6 66.0 8.6 88.1 79.5 8.6
20 89.2 92.1 -2.9 65.2 77.4 -12.2 90.5 89.7 0.8
10 0 21.1 53.0 31.9 60.4 35.6 -24.8 8.9 28.6 19.7
5 90.8 79.8 11.0 37.4 44.5 -7.1 60.3 69.8 -9.5
10 99.4 91.3 8.1 55.5 53.4 2.1 95.0 84.5 10.5
15 92.8 97.0 -4.2 55.4 62.3 -6.9 91.0 88.5 2.5
20 96.7 100.0 -3.3 78.9 71.2 7.7 97.7 98.0 -0.3
15 0 82.9 69.8 -13.1 35.8 46.4 10.6 44.8 45.5 0.7
5 100.0 91.9 8.1 63.5 52.8 10.7 91.0 84.2 6.8
10 99.8 98.7 1.1 55.2 59.1 -3.9 9.6 93.1 2.5
15 100.0 99.7 0.3 47.3 65.5 -18.2 75.5 92.0 -16.5
20 100.0 100.0 0.0 74.9 71.8 3.1 98.0 100.0 -2.5
20 0 100.0 96.0 -4.0 71.2 67.4 -3.8 66.0 62.5 -3.5
5 99.4 100.0 -0.6 59.7 71.2 -11.5 92.5 97.4 -4.9
10 100.0 100.0 0.0 76.6 75.0 1.6 96.5 98.5 -2.0
15 100.0 98.4 1.6 9.0 78.9 15.1 97.0 92.0 5.0
20 100.0 94.1 5.9 78.6 82.7 -4.1 98.6 97.0 1.6
Exp. : Expected value, Obs. . Observed value, Dif. : Difference

Table 7. Interactions of oxyfluorfen and bensulfur-
on methyl to control Echinochioa crus
-galli, Eleocharis kuroguwai, and total
weed species by Egivalent method.

Mixing Rate

Oxy.—~Ben. ECHCG ELOKU TOTAL

5 5 80-90 20-10 80-90
10 60-70 20-30 >100

15 90-100 20-30 >100

20 70-80 10-20 >100

10 5 >100 2-10 40-50
10 >100 2-10 >100

15 >100 2-10 >100

20 >100 20-30 >100

15 5 >100 10-20 >100
10 >100 2-10 >100

15 >100 2-10 30-40

20 >100 2-10 >100

20 5 >100 2-10 >100
10 >100 10-20 >100

15 >100 20-30 >100

20 >100 2-10 >100
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several interaction methods.

Table 8. Comparison of interactions of Echinochloa crus-galli, Eleocharis kuroguwai and total weed species by
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