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Resistance of Plants to Herbicide
Kim, Kil Ung*

ABSTRACT

Changes in weed floras and development of plant resistance to herbicides seemed to be closely related
with increased and repeated use of herbicides. Herbicide use increased from 5% of the total consumption
of pesticide in 1950 to 45% in 1976 in world basis. ' About 200 herbicides have been introduced to agriculture
so as to control about 206 weed species which have been recorded important to human beings. In Korea,
there was about 351 times in increased use of herbicides from 1966 to 1982, Interspecific selection by her-
bicide is mainly responsible for changes in weed floras and resulted in varying tolerance or susceptibility to
herbicides, together with the changes of agricultural practices.

The present trend toward continuous cereal cultivation throughout world will lead to type of changes
in weed floras favorable to therophyte which can survive under unfavorable conditions as seeds rather than
the types of geophyte which can survive unfavorable seasons as buds placed below soil surface. However,
geophyte such as Sagitaria pygmaea, and Scirpus juncoides, and Cyperus rotundus and Cynodon dactylon
in temperate warm climate become severe paddy weeds, presumably because of the removal of annual weeds

by herbicides.

Since differential tolerance to 2,4-D was firstly reported in Agrostis stolofera, about 30 species of weeds
in 18 genera are presently known to to have developed resistance to triazine herbicides. Resistance of weed
biotypes to triazine herbicide is not mainly due to limitted absorption and translocation or to the difference
in metabolism, but is the result of biochemical changes at the site of metabolic activity, such as a loss of her-
bicide affinity for triazine binding site in the photosystem Il complex of the chloroplast membrane. Genetical
study showed that plastid resistance to triazine was wholly inherited through cytoplasmic DNA in the case
of Brassica campestris,

Plant tissue culture method can be utilized as an alternate mean of herbicide screening and development
of resistance variants to herbicides as suggested by Chaleff and Parsons. In this purpose, one should be certain
that the primary target process is operational in cell culture. Further, there are a variety of obstacles in doing
this type of research, particularly development of resistance source and it’s regeneration because cultured
cells and whole plants represent different developmental state,

*Key words: geophyte, resistance, therophyte, Agrostis stolofera, Brassica campestris, photosystem If

complex.

* BUEKRE BEAR SR,
* Dept. of Agronomy, Kyungpook National University, Taegu 635, Korea.



] -]
REx 599 A% o g AR T4 K&
ol ghow] HEAPGERC] gt EHE dxn™ 6000

ylo]l4t Ao #(LE molzx| ghgton) 2 FHH o
4061 % phenoxy herbicide ¢ sl &4 BEM )
7t BREH ol F2 At 304 dEl BEYNE H
Beel doltel ol#AfIEat o 20049 %4 BREMIL
B¥e #A=A sgdos 1950 Qe BREMS) #H
w2 pesticide (5oF) MMEEY 5%F A
Zlo] 1976 Wl &= 45 %2 M= gdct #RY BE
B &Y #EtE 2 SEEY REW QKRR
< thaw oF 1.0~ 1.5kgef o]2m® Hg o
FHEEA A= olurl B4 oL BY BREMT A
AL sl BASA FEY Selvele] BpEM HRE
2 1982 ule| MASEEERY °F 38 %Y A3y
sh(zd 1)

el el A BREH AR 196618 1982
Watolell o 351w} MBS (R 1 ) o]

70 3
60 |
50 L
s
g 40|
£ -
2 e
b Vo L.
8 .-\\\(. L
® . S .
20 L ‘?‘i'“\/'l .
L4 .
L]
— Insecticide
10 | ---. Fungicide
-.— Herbicide
1 1 1 1 1
78 79 ’80 '81 82
Year
Fig. 1. Percentage of agricultural chemical

consumption from 1978 to 1982.

Table 1. Herbicide use in Korea,
Year Quantity D Increase Effectiveness
(Prod. M/T) (1966 to 1982) Weed Herbicide types %
1966 123.0 — Annuals Single 100.0
1982 43,133.0 351 times Annuals & Single & 94,2
perennials mixture 5.8
1) Source; Agrochemical Year Book (1983). Agri. Chemi, Industrial Association

(Seoul, Korea)
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Diagrammatic scheme of reciprocal
crosses between triazine resistant

(R) and susceptible (S) biotypes

of B. compestris. The two reciprocal
F] hybrids (RS and SR) have similar
nuclei but different cytoplasms. The
cytoplasm of the F1 is similar to
that of female parent (Adapted from

Machado and Bandeen, 1982)
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Table 2. Herbicide — tolerant variants selected in plant cell cultures,

Herbicide

Species

Selection method

Stabilitya)

Regenera-
tion

Phenotype
expressed

in plants Inheritance

24-D

Propham

Tobacco

Carrot

Tobacco

Phenmedipham Tobacco

Asulam

Paraquat

Picloram

Bentazon

Amitrole

Rapeseed

Tobacco

Tobacco

Tobacco

Tobacco

Stepwise in callus culture

Treatment of suspension
followed by planting

(repeated several times)

Mutagenesis of
protoplasts and plating

on selective medium

Mutagenesis of leaves,
herbicide treatment,
then in situ sclection of

green islands

Sustained treatment of

white callus

1. Callus on selective medium

_2. Mutagenized callus on

selective medium
3. Stepwise selection in callus
4, Plating of suspensions on

selective medium

Plating of suspension on

selective medium

Mutagenesis of leaves,
herbicide treatment,
then in situ selection of

green islands

Sustained treatment of
green callus
Treatment of suspension

followed by selective plating

No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

Yes

Yes

Yes ?

Yes Yes

b)

Yes Yes

a) Retention of tolerance in the absence of the herbicide
b) Phenotype expressed in callus derived from regenerated plants.

Data adapted from Meredith and Carson (1982).
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Genetic analysis via
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Fig. 5. Procedure for selection of herbicide
tolerant plant mutant in vitro
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