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Two-Dimensional Ordination #rE0 (K&t BEHRE
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A New Approach for Practical Classification of Herbicide and
for Effective Use by Two-dimensional Ordination Analysis

Soon Chul Kim

ABSTRACT

In gzneral, herbicides have been classifisd according to szlectivity, mobility, time of applicat-
jon, mzthods of applicaiion, mode of action and chemical property and structure. However,
ithere was no generally accepied classification system for practical use in the field.

The primary processes affecied by the majority of herbicides are the growth process through
cell elongation and/or cell division, the photosynihztic process specifically the light reaction,
the oxidaiive phosphorylation and the integrity of the membrane systems. The usual approach
in thz study of the machanism by which herbicides kill or inhibit the growth of plants is fo
inicially deiermine thz morphological phototoxicity systems. The mechanism by which a
herbicide kills a plant or suppresses its development is actually the resuliant effect of primary
and secondary(or side) effects. In most instances, the death of the plant is due to the secondary
effecis.

To induce the desired response, a herbicide must be able to gain eniry into the plants and
once inside, 10 be transporied within the plant to its sitz(s) of activity in concentrations great
enough. Obsiacles to the eniry and movement of herbicides in plants are generally classified
by leaf and soil obstacles, translocation obstacles and bicchemical obstacles, and these obstacles
are also sirongly influenced by plant species and by environmental factors such as light, temp-
erature, rainfall and relaiive humidity. And hence, in most instances, resulis obtained from
laboratory or greenhous vary from those of field experiment.

Author attempied to classify herbicides from the field experiment using the two-dimensional
ordinaiion analysis to obtain practical information for szleciing effeciive herbicides or to choose
effective herbicide combinations for increasing herbicidal efficacy or reducing the chemical cost.
Based on this two-dimensional diagram, desired herbicides or combinations were selected and

further investigated for the interaction effects whether thess combinations are synergistic,

S A s (Yeongnam Crop Experiment Station)

- 147 —



additive or antagonistic.

From the results, it was concluded that these new approach could possibly be give more

comprehensive informations about effective use of herbicide than any other systems.
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Table 1. Effect of formulation of butachlor on rice phytotoxicity. YCES, 1980.

Relative dry

Formulation Type Fhytotoxicity Relative leaf area Weed suppression
(0~9) (%) weight(%) ratio (%)
Untreated Control 0 100 100 100
Extruded 1 90 100 100
Impregnated 4 36 53 100
Sand Coated 7

*Dosage of butach10r~2 4kg al/ha
*Variety=30-day-old, Cheongcheongbyeo

23 33 100
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Table 2. Effect of time of application of butachlor and thiobzncarb on rice® growth. YCES, 198).

e B
berviiaer  Tne ot gy e pumber Phyiorosity Dy gt Lot Weed supresion
butachlor 2 DBT 31.6 6. 2 2.5 19.5 17.2 29

5 DAT 36. 0 9.2 1.5 21. 4 25.6 99
thiobencarb 2 DBT 32.3 6.7 3.0 17.9 19.2 105
5 DAT 35. 4 9.5 1.5 20.6 24.8 100
Untreated control — 30.6 7.3 G 15.0 21.9 6
Hand weeding 15,30 DAT 38.4 16. 1 G 21.8 25.3 106

a) Variety; 35-day-old, Milyang 23. S
b) Dosage; butachlor=1. 8kg ai/na thiobencarb=2. ikg ai/na
c¢) DAT=day aftzsr transplanting DBT=day before transplanting
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Fig. 1. Obstacles to the absorption and movement of herbicides to site(s) of action in plants following soil
or foliar application. (Shaw, W.C., J.L. Hilion, D.E. Moreland, and L.L. Jansen, 1960).

Table 3. The percentage of we=d distribution by wead group in Yeongnam region. YCES, 1976~1981.

Annual Perennial
Year Broad leaf Grassas Sedges Sub-iotal Broad leaf Grasses Sedges  Sub- 10131
weed weed
1976 78.2 2.7 6.0 87.1 G.2 G 12.7 12.9
1981 48. 2 2.2 8.5 58.9 31. 4 C.5 9.2 41. 1
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Fig. 4. Classification of herbicides by the two-dimensional ordination analysis in-R. indica-M. vaginal is-F.
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Fig. 5. Classification of herbicides by the two-dimensional ordination analysis in C. serotinus(37)-S. hotarui
(19)-M. vaginalis community type(YCES, 1980).

JigslE ES 9.

A A e RS fEE W BRI
WREEIE 1 (Degree of dominance) & 80%L L2
2. 8be] sk el

el MEREEE gz 2 2 Y 3, 4= 27RES] ER
il S PotilByo z g §54E Two-dimensional
ordination sk o2 ¥ A2 HEWEREM

nho) B (48%)—&F 23 o] (35%)—LHFEAkol (8%))

ol M= G, MENREEM I (vhEE (45%) —E 2N )
(38 % —nlBEEA o] (9%)°1A4 & 10fiEe.E VE
2 9glch. 2delH nitupel o] ol 5 W Pot
Bl A FriiE BERE A5 BRI 0% 1
o B B E BT 3 g [l IR TER] A
ol GHEE wul, 29 5(1980), ¥ 6(1981) %+
Zeb, 1" 5 19804l W = uEAke] (T3%)— %
A el o] (19%) —Z 27 ¥] (14%) 7} ez Fhs

153 —



(. seratmus

—

SW7SLEs

Cuntrel pate

:
S}
.

ACN¢2

Lifenon®'

5

* Chlormethoynil 88 () dimethametrvme

no weeding Br
Pretilachlor 75

M vaginah s
P.distinctus
S, serotus

S hetars AL jnpomica

M. vagalis

Gl

S opngmaea

Species

. hotaruy

ACNUS

b M. vagmal -
agmalts @\
butachlor ,
v b M. vaginalis piperophos, bmﬁ:ly?,,r’(/ﬂ chlormethoxynil 16

dimethametryne §3
hand

w ecdmg @ butachlor
butachlor Hb/ Sk

/@\ perfluidones
: bentazon 61 molinate 5
L " . " M s 1 " I 9)
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Table 4. Herbicide-herbicide interactions shown by antagonistic responses. YCES, 1982.

Antagonistic response

3~5% 6~10% above 11%
chlorm:zthoxynil+perfluidon:z butachlor4-SL49 chlormethoxynil--naproanilide/

chlormsthoxynil+CG113/naproanilide

chormethoxynil+piperophos/
dimzthamztryne

butachlor 4-perfluidone

bifenox+perfluidone
perfluidone +SW751

SW751-4-naproanilide
naproanilide/bznthiocarb+CG113/

naproanilide

naproanilids/bznthiocarb 547/
bifenox

benthiocarb-+ACN/MC?3/nitrofen

bifenox +nitrofen

perfluidone +nitrofen

SW1751+CG113/
naproanilide

SW751+ACN/MACPB/
nitrofen

SW751-4-nitrofen

naproanilide/benthiocarb--
benthiocarb

CG113/naproanilide+-
benthiocarb

CG113/naproanilide-
naproanilide

SL49 -+ naproanilida

benthiocarb-naproanilide

benthiocarb
chlormethynil4naproanilide

butachlor +nitrofen
bifenox +naproanilide/benthiocarb
bifenox-S47/bifenox

bifenox +naproanilide
bifenox+ACN/MCPB/nitrofen

perfluidone4-naproanilide/benthiocarb
perfluidone-+-naproanilide
perfluidone +ACN/MCPB/nitrofen

S$47/bifenox +naproanilide

benthiocarb-{-piperophos/
dimethametryne

naproanilide-+piperophos/
dimzthametryne

piperophos/dimethametryne+ACN/
MCPB/nitrofen

Table 5. Herbicide-herbicide interactions shown by additive responses. YCES, 1982.

Additive response

-2 ~ +2%

chlormethoxynil4S47/bifenox,
butachlor4-SW751,
dimethametryne,

naproanilide, bifenox-+SL49,

chlormethoxynil4+SW751,
butachlor-benthiocarb,
butachlor+CG113/naproanilide,

bifenox-piperophos/dimethametryne,

chlormethoxynil+SL49,
butachlor+naproanilide/benthiocarb, butachlor{piperophos/
bifenox-+benthiocarb, bifenox-+SW751,

butachlor--bifenox,

bifenox+CG113/
perfluidone+CG113/naproanilide,

perfluidone+S47/bifenox, perfluidone-+benthiocarb, perfluidone 4-piperophos/dimethametryne, perfluidone-SL
49, SW751+-naproanilide/benthiocarb, SW751+4+SL49, SW7514-S47/bifenox, SW751+benthiocarb, SW751+4-
piperophos/disethametryne, naproanilide/benthiocarb+SL49, naproanilide/benthiocarb--piperophos/dimetham-
etryne, naproanilide/benthiocarb-naproanilide, naproanilide/bznthiocarb+-nitrofen, CG113/naproanilide+SL49,
CG113/naproanilide+piperophos/dimethametryne, CG113/naproanilide+ACN/MCPB/nitrofen, CG113/naproan-
ilide+S47/bifenox, CGl13/naproanilide-nitrofen, SL494-547/bifznox,
SL494-benthiocarb, SL49+4+ACN/MCPB/nitrofen, S47/bifenox--piperophos/dimethametryne,
banthiocarb, piperophos/dimsthametryne+ACN/MCZ?B/nitrofen

SL49-f-piperophos/dimethametryne,
S47/bifenox +

{rol By RiES RY=dl(E 4, ol HBHYE
o] 2~5%0] Z#FAdd #l# & chlormethoxynil4par-

fluidonest 10414, 6~10%0 %= ##&-& butachlor

+SL494 11304, 11% bl kelgdwl #l{r& chlormst
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‘able 6. Herbicide-herbicide interactions shown by synergistic response. YCES, 1982.

Synergistic response

3~5% 6~10% above 11%
chlormethoxynil -benthiocarb chlormethoxynil-+nitrofen chlormethoxynil+butachlor
chlormethoxynil + ACN/MCPB/ butachlor --naproanilide chlormetoxynil +bifenox

nitrofen
butachlor-j $47/bifenox

naproanilide/benthiocarb + ACN/ naproanilide+nitrofen
MCPB/Nitrofen

benthiocarb--nitrofen
naproanilide +ACN MCPB/nitrofen

butach'or +ACN/MCPB/nitrofen ~ ACN/MCPB/nitrofen-+nitrofen

Table 7. Suppression ratio of weed growth as affected by single or combination treatment of benthiocarb
or/and oxyfluorfen. YCES, 1982.

Herbicide Oxyfluorfen
(kg ai/ha) 0 0. 0125 0.025 0. 05 0.1 0.2
Thiobencarb 0 0 50 70 85 90 98
0.175 56 70 80 85 92 95
0.35 63 85 90 92 95 97
0.7 77 95 96 97 98 99
1.4 96 98 98 99 99 100
2.8 97 98 99 100 100 100
Thiohencarl  (xgai/ ha ) 7
a 2.8 Oxyfluorfen (hkyay, ha )
§ 175 —
& A / .E\\
S 4Lk é v F
2o 2
J €.05 1 ~.15 0.2 u 0.7 1.4 20 23
Oxvfluvorfen (#gei/ha ) Thioh neat b Kral
Fig. 10. Dosage response curve of thiobencerb in Fig. 11. Dosage response curve of oxyfluorfen in
association with oxyfluorfen(YCES, 1982). association with thiobencarb(YCES, 1982).
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