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ABSTRACT

Use of herbicides in Korean agriculture has incr-
eased rapidly in recent years accompanying with
ever-increasing pressure of farm labor shortage.
Herbicides occupied already the second place in the
rank of pesticides consumption in 1977. The agricul-
tural experiment stations have carried out over 50
trials of chemical weed control each year since 1968.
These research works and registration trials contr-
ibuted much to the present wide use of herbicides.
The pesticide management act amended in 1977
requires reevaluation of pesticides for their efficacy
every 5 year-term. However, the development of
sound weed control program and recommendations
has been hempered very much by the lack of qua-
lified workers of weed control research in agricult-
ural experiment stations and in the institute for
pesticide registration trial.

Critical review of the past research works on
herbicide evaluation and the present status indicates
strong need for 1) the characterization of the nat-
ure of local and national weed problem, 2) the
improvement of ability of the staffs in charge of
weed control research through appropriate training
on the basics and experimental techniques, and 3)
organization and activities of weed control rerearch
committee. Furthermore, the present article attempts

to clarify commonly misled points in the establish-

ment of herbicide evaluation plan, in the design
and execution of field trials, and in the assessment
of trial results of the past works from the viewpoint
of the basic principles with some case studies for

resolution of specific enigmas.
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Fig. 1. Dose-response relationships: (a) dose on
arithmetic scale; (b) dose on logarithmic
scale; (c) probit of response plotted agai-
nst dose on logarithmic scale; (d) probit
regression lines for three herbicides(Fryer
& Evans, 1970).
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Fig. 2. Selectivity indices for two species. For ind-
ex y species I is taken as being a weed
and species II a crop. ED refers effective
dose(Fryer & Evans, 1970).
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Fig. 3. The influence of different doses of a herb-
icide(Dose, D=kg/ha) on the yield of crop
plant and weeds. This example shows a
perfect herbicide, allowing full yield of the
crop plant while completely suppressing
the weed plant and giving a range over
which the dose of herbicide can be varied
without losses in yield (“application limits”)
(Linser, 1964).
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Fig. 4. The concentration of herbicide sprayed by
the ‘Chesterford Logarithmic Spraying Ma-
chine’ related to the influence of these
concentrations on the yield of the treated
plant (Linser, 1964),
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Table 1. An Example of Experimental Design of Ambiguity

No. Treatment Application Rate(kg/10a) Time of Application

1 Hand Weeding — 15430 DAT

2 Weedy Check — —

3 Hi-TOK 2 JDAP, 1.5 DAT

4 MO 3 JDPA, 1.5 DAT

5 Machete 3 JDAP, 1.5 DAT

6 Saturn-S 2 13 DAT

7 Avirosan 2 10 DAT

8 Destun 2 5 DAT

9 Ronstar 500cc JDAP

10 Hi-TOK fb. Basagran 2 fb. 300cc 1 fb. 25 DAT

11 MO fb. Saturn-S 3 fb. 2 1 fb. 20 DAT

12 Machete fb. 2,4-D 3 fh. 70cc 3 fb. 30 DAT

13 Rifit fb. Kuron 3fb. 2 2 fb. 15 DAT

14 Machete fb. Kuron 3 fb. 200cc JDAP fb. 30 DAT

Table 2. An Example of Poor Experiment
Weeds left-over (g/m?)
No. Treatment
Sedges [Broad-leaved| Annuals Perennials Total

10 Avirosan fb. Bentazon 6.1 2.4 5.0 3.5 8.5
11 Machete fb. Bentazon 16.1 7.4 0.6 61.8 23.4
12 TOK fb. Bentazon 13.8 10.4 8.2 16.0 24.2
13 MTB-3015 fb. Bentazon 0.6 2.7 0.8 2.5 3.3
14 Modown fb. Bentazon 12.8 4.4 2.3 14.8 17.1
15 Ronstar fb. Bentazon 7.9 4.3 3.2 9.5 12.7
16 MO {b. Bentazon 1.7 8.5 4.5 5.7 10.2
17 Avirosan fb. 2,4-D 3.4 8.4 2.3 9.5 11.8
18 Machete fb. 2,4-D 14.3 11.3 2.5 23.6 26.1
19 TOK fb. 2.4-D 17.4 12.8 3.4 26.9 30.2
20 MTB-3015 fb. 2,4-D 15.6 19.8 3.8 21.6 25.4
21 Modown fb. 2,4-D 13.8 12.1 3.2 22.6 25.8
22 Ronstar fb. 2,4-D 8.6 7.2 0.9 15.0 15.8
23 MO fb. 2,4-D 11.2 12.0 5.9 18.2 24.1
24 Machete fb. Machete 21.1 22.7 23.8 20.0 43.8
25 Machete fb. Saturn-S 51.6 3.8 26.0 34.4 60. 4
26 Machete fb. Avirosan 28.6 16.3 39.6 5.5 45.1
27 Machete fb. Destun 26.6 23.3 38.5 11.3 49.8
33 Hand weeding 20.6 2.6 2.4 20.3 22.7
34 Weedy check 70.1 30.2 72.1 37.2 109.3

* Plot arrangement: R.B. design with 2 replications.



Table 3. An Example of Poor Experiment on the Long-term Effects of Herbicides for Perennial

Weed Control

Weeds Left-Over (g/m?)*
No. Treatment Annuals Perennials Index
Broad- Broad- Total
leaved Sedges leaved Sedges
1 Hand Weeding 2.4 - 2.8 18.0 23.2 8
2 | Weedy check 0.6) 5.8 51.4 230.0] 287.8 100
3 Avirosan 15.0 3.2 — 66.2 84.4 29
4 Bentazon 29.0 2.4 19.0[ 196.4] 236.8 82
5 MTB-3015 — 11. 4 13.4 146.0f 170.8 59
6 Ronstar 14.2 6. 6 8.8/ 136.8  166.4 58
7 Destun 4.4 1.0 2.4 127.4] 135.2 47
8 Saturn-$ — — — 126.8] 206. 8§ 72
9 Avi. fb. Ben.(treated after drainage) 8.8 6.6 3.8 5.0 24.2 8
10 Avi fb. Ben.(treated over water surface) 4.2 6. 6 14. 6| 17. 5 42.9 15

* The 1st year result.
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Table 4. An Example of Plant Tolerance Rating

Ratings

Degree of damage

Thinning effect

No damage

Very slight symtoms
Slight symtoms
Marked symtoms
Heary damage
Intolerable damage
Completely negative
Completely negative
Completely negative

(=R - I- - N = Y TG U I I

No assessment made

no damage

up to 2.5% of the plants damaged
up to 5% of the plants damaged

up to 10% of the plants damaged
up to 15% of the plants damaged
up to 25% of the plants damaged
up to 35% of the plants damaged
up to 67.5% of the plants damaged
completely destroyed

all plant present

up to 2.5% missing
up to 5% missing
up to 10% missing
up to 15% missing
up to 25% missing
up to 35% missing
up to 67.5% missing
up to 100% missing

/

a) Dalapon induced-abnormalties in
2nd-generation

b) Wheat-3rd-generation from dalapon
treatment

Fig. 5. Carry-over effect of characteristic dalapon symptoms in a second generation, and & third genera-
tion wheat following inhibition of first generation plants by pre-planting application of dalapon at
41b/A. Groups of heads in a are arranged left to right in order of occurrence on the same plant.
In & the seeding at left is normal and others show inhibition or other anomalies (Foy, 1961)1.
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Table 5. Mode of Action and Morphogenic Effect of Major Groups of Herbicides!

Herbicide group

Mobility inside
the plant

Mechanism & mode of action

Morphogenic effect &
injury symptoms

Aliphatics, chlorinated
(TCA, Dalapon)

Amides
(Alachlor, Butachlor)

(Propanil)
Bipyridiliums
(Paraquat, Diquat)
Diphenylethers
(Nitrofen)

Nitriles (Toxynil)

Phenoxys
(2,4-D, MCPA)

Thiocarbamates
(Molinate, Benthiocarb)

Triazines (S.imazine,
Simetryne, Dimethamet-
ryne)

Ureas(Monouron,
Diuron, Linuron)

free, apoplastic or sy-
mplastic

free in both
limited, in both
limited,apoplastic

little or no mobility

limited, symplastic
limited, symplastic
free,apoplastic & some
symplastic

free, apoplastic

free, apoplastic

glycolytic path and nitrogen
metabolism,  meristematic
activity of root tips & shoot
apex

protein synthesis, transfer
RNA

P.S,. cell division & cell
enlargement

P.S., distuption of membr-
ane integrity

stomatal closure, Hill react-
ion, membrane permeability
increase

P.S., eflow, respiratory
uncoupler

depression of the gene reg-
ulating synthesis of RNase,
multi-effect

cell elongation and expans-
ion; mitotic poisoning, s~
RNA synthesis, P-uptake

Hill reaction, production of
secondary, phytotoxic agent,
stomatal closure, disintege-
ation of chloroplasts

Hill reaction, secondary phy-
totoxic agent

growth inhibition, leaf chlo-
rosis, necrosis, formative eff-
ects on the shoot apex

shoot & root growth inhibition,
lateral root development

chlorosis
wilting & desiccation,necrosis

burning of foliage

leaf burning, blistered necr-
otic spots, rapid recovery

swelling
structures, growth

epinastic bending,
fasciated
inhibition
inhibition of shoot growth,
kinking of nodes, rolling of
leaves

growth of all organs, bright
yellowing foliar chlorosis &
necrosis, increased greening

rapid yellowing veins firstly
marginal chlorosis in dicot
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