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v" Still low concerns on effective weed management

v' Dominant annual weeds in both upland and paddy fields

v" High reliance on labor-intensive weed control (Manual weeding)
v" Low reliance on herbicide for weed control

v" Occasional herbicide use for annual weed control in paddy fields

v Weed Science emerging as an independent agricultural science
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Dominant annual weeds & low concerns on weed management
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Weeds are a major threat of securing crop yield
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Weed science emerging as an independent science

science
v Weed research activated in various institutions
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v" Introduction of sulfonylurea (SU) herbicides

v" Introduction of one-shot application (2 way mixture with SU)
v" Herbicide industry booming period
v' Booming of weed science education & research

v" New discovery program started & the first new herbicide developed

62 E“mlm'w Crop Physiology ¥ Weed Science @ CALS



| 40FH 7|'d 2022'd =4

Crop Physiology ¥ Weed Science @ CALS




Governmental Research Institutes

a D
SAAJLA
IEAHE
Ccs|=4

L et=siete A

Xoto]

Universities

Industry - Companies

‘ze

32|t
STt

Mer
o N}

ms

| By
| 23}

o SR S0

|
| &=t

AlElC

| H

P

1

(2= =4 =0
o8 43 du
e HH $Hs

Crop Physiology ¥ Weed Science




| 4054 7|9 2022 FA|st=Cl=2](2022. 10. 26-28)

v" Introduction of herbicide tolerant GM crops

v Merger of many agrochemical companies

v" Less investment on herbicide & More investment on biotech seed
v' Less & less governmental weed research investment

v’ Less & less weed science education & research
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v' Roundup Ready Soybeans (1996)
v' Roundup Ready Cotton (1997)
v' Roundup Ready Canola (1997)
v' Roundup Ready Corn (1998)

v" Roundup Ready Sugarbeet (2005)
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} 1599-2000 MSF"S
American CyanamidAC Amer. Home Prod.AC |—
BASFAC (15)
- syngenta. O-BASF
Syngenta We create chemistry
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Others
16.2% p

Argentine
Canola
9.6%
HT - Herbicide Tolerance; IR - Insect Resistance; DR - Disease Resistance; PC - Others: Tomato, Rice, Alfalfa, Sugarcane, Papaya, Polish Canola, Apples, Chicory,
Pollination Control; PQ - Modified Product Quality: Anti-allergy; Delayed Fruit Softening | | Sugar beets, Melon, Poplar, Safflower, Squash, Tobacco, Bean, Creeping
Delayed Ripening; Enhance Vitamin A Content; Modified Alpha-Amylase; Modified bentgrass, Eggplant, Eucalyptus, Flax, Plum, Sweet pepper, Wheat
Amino acid; Modified oil/fatty acid; Modified starch/carbohydrate; Nicotine Reduction;

Non-Browning Phenotype; Phytase production; Reduced Acrylamide Potential; Reduced
Black Spot Bruising | Others: DR + IR; HT + PQ; ST; DR + HT + IR; AGY; PC HT + IR + PQ;
HT + IR+ ST, DR + PQ; HT + ST, IR+ PQ; IR + ST
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Global area (Million Ha) of Biotech crops

50,000 hectares, or more

1. USA 75.0 million
2. Brazil* 51.3 million
3. Argentina* 23.9 million
4. (Canada 12.7 million
5. India* 11.6 million
6. Paraguay* 3.8 million
7. China* 2.9 million
8 Pakistan* 2.8 million
9. South Africa* 2.7 million
10. Uruguay* 1.3 million
« 11. Bolivia* 1.3 million
12. Australia 0.8 million
13. Philippines* 0.6 million
) ) ) 14. Myanmar* 0.3 million
26 countries which have adopted biotech crops 15. Sudan* 0.2 million
16. Mexico* 0.2 million
. 17. Spain 0.1 million
In 2018, global area of biotech 18. Colombia* 0.1 million
crops was.191.7 rmlhon hectares,
representing an increase of 1.1%
1.1% from 2017, equivalent to 1.9 Vietnam* Bangladesh*
- Honduras* Costa Rica*
Increase million hectares. Chile* ——
from 2017 Portugal eSwatini*
Source: ISAAA, 2018 * Developing countries
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Global adoption of Biotech crops

L

67 COUNTRIES ADOPTED BIOTECH CROPS SINCE 1996

24 COUNTRIES PEANTING & IMPORTING + 43 IMPORTING BIOTECH CROPS
IN AFRICA, ASIA & THE PACIFIC, EUROPE, LATIN AMERICA, & NORTH AMERICA

I

ADOPTION RATESOF TOP 5 BIOTECH -
CROP-GROWING COUNTRIES o
REACHED CLOSE TO SATURATION IN 2017 91 .3 /o
OF TOTAL BIOTECH CROP
(O N  75.0 MHas (34.5% adoption) AREA IN 2017 PRODUCED
BY TOP 5 BIOTECH MEGA
CTEY M 50.2 MHas (34% adoption) COUNTRIES
Argentina 23.6 MHas (~100% adoption) LAl VA
Canada [ 21 Wbes55% adoption CARABA ™ e
India 11.4 MHas (93% adoption) D e SEA M
.i @; www.isaaa.org ' #GMCrops2017
R NA (isaaa.org ~ /isaaa_ org :; isaaa_org | isaaavideos #ISAAAReport2017
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v" 1t herbicide resistance in Monochoria korsakowiiin 1997 (ALS)
v 18t herbicide resistance in Echinochloa species in 2008 (ACCase/ALS)

v Glyphosate resistant weeds in many countries since 1997,

= Roundup ready crops cannot sustain solely

v Multiple resistant weeds expanding globally (ALS, ACCase, PSllI,

HPPD, EPSPS, etc.)
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Global distribution of HR weeds

' 1 South Korea
~ # Unigue Resistant Weeds: 17
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Introduction of new herbicide sites of action

_—— =— 30 - Introduction Time of New Herbicide Sites of Action (HRAC codes)
HRAC Group 28
o5 HRAC Group 13 -
c HRAL- Sroupy Tetflupyrolimet
HRAC Group 10 .
=2 _ HRAC Group 2 (dihydroorotate
b 20 HRAC Group 1 dehydrogenase
e inhibitor)
by HRAC Group 9
@
5 15 - HRAC Group 14 HRAC Group 12
'-5 HRAC Group 6 HRAC Group 18
| .
. i | HRAC Group 3 HRAC Group 29
g HRAC Group 22
=z HRAC Group 5 HRAC Group 34
g | HEAcBup) HRAC Group 19
HRAC Group 4 HRAC Group 15
HRAC Group 23
0 HRAC Group 24
1930 1940 1950 1960 1970 1980 1990 2000 2010 2020
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v Increasing risk of weed Increasing needs of

control failure
v' Sustainable herbicide use

v" Weed shift
v Diagnosis & monitoring of

v  Losing market of existing herbicide resistance

herbicides
v’ Prediction of herbicide

v" Limiting herbicide use resistance evolution

v' Lacking available herbicide v New MoA herbicides

v' Weed shift and new problem v' Alternative control measure
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New opportunities for weed research

_— — = DOL 10111 wre 12226

Leaf chlorophyll fluor discrimi herbicide Pohang
resistance in Echinochloa species

CJ ZHANG*, S H LIM®*, J W KIM*, G NAH*, A FISCHERt & D S KIM*
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v’ 1stinvasive exotic weed listed in 1999 by Ministry of Environment

v The destroy of existing vegetation by non-selective herbicides and
engineering works has facilitated introduction of invasive exotic weeds
v" Climate change has provided invasive exotic weeds with more

favorable climatic condition
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Ragweed T X| &, Ambrosia artemisiafolia (1999)
Giant ragweed THS A5l X| &, Ambrosia trifida (1999)

White snakeroot A|¥S=L}=, Eupatorium rugosum (2002)
Horsenettle =7 H| 7} X|, Solanum carolinense (2002)

Knotgrass & &M I, Paspalum distichum var. distichum (2002)
Hairy knotgrass & & & M|, Paspalum distichum var. indutum (2002)
Sheep’s sorrel O] 7| =, Rumex acetosella (2009)

Bur cucumber 7} A|Y}, Sicyos angulatus (2009)

False dandelion A ¥3 2 X, Hypochoeris radicata (2009)

. Frost aster O| 53 £ 40|, Aster pilosus (2009)

. Late goldenrod 20| ¥, Solidago altissima (2009)

. Prickly lettuce 7IA| &=, Lactuca scariolia (2012)

. Smooth cordgrass,’ &=, Spartina alterniflora (2016)

. Common cordgrass, 841 &, Spartina anglica (2016)

. Japanese Hop, &1'd =, Humulus japonicas (2019)
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Simpson’s diversity index ‘
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v Decreasing biodiversity in
field margins, resulting in
poor landscape beauty

v" Limited option for managing

weeds in fielf margin areas
including bank, roadside,
irrigation channel, etc.

v' Lack of experts in landscape
& weed management

v Invasion of new weeds into
crop fields

Increasing needs of
v Landscape management

v Option to manage weeds in
non-cropping margin areas

v New herbicides for selective
invasive exotic weeds

v Experts in landscape &
weed management

v' Collaboration with ME and
MOLIT
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v Limited option for weed management in non-cropping area

N

v Survey & mapping of weeds in non-cropping area
v Assessment of impact of invasive weeds on ecosystem/crop
Management of invasive weeds in non-cropping area

v’ Selective herbicide for weed control in non-cropping area
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Invaswe weed management emerglng

INVASIVE PLANT SCIENCE [l
AND MANAGEMENT cropping area

- Weed management by
selective herbicides
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v Necessity is the mother of invention

v' A new crisis is a new opportunity
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