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Glacier in Norway

l Source : Documentary, “Inconvenient Truth” l




Global disaster ...

Islands are sinking
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Plants which are used as raw materials for biofuel




Worldwide production of vegetable oll

Production

2001/2002 2002/2003 2001/2002 2002/2003

Soybean 184.33 194.04 28.87 30.60
Cottonseed 36.64 33.16 3.82 3.50
Rapeseed 35.99 32.02 12.85 11.55
Peanut 33.57 31.02 4.83 4.35
Sunflower seed 21.20 23.80 7.55 8.28
Palm Kernel 7.24 7.48 3.14 3.24
Copra 5.19 5.24
Palm 25.32 25.64
Coconut 3.27 3.24
O] \Y/:! 2.53 2.35
Total 324.16 326.76 92.18 92.75




Comparison of Dietary Faty

DIETARY FAT Fatty acid content normalized to 100 percent

Canola oil

Satflower oil

Flaxseed oil

Sunflower oil

Corn oil

Olive oil

Soyhean oil

Peanut oil

Cottonseed oil

Lard

Palm oil

Butterfat

Coconut oil

SATURATED FAT MOMNOUNSATURATED FAT POLYUNSATURATED FAT *Trace
B [] ]  Alpha-Linolenic Acid B Linoleic Add
(an Omego-3 Fatty Acid) (on Omega-6 Fatty Acid)

SOURCE: POS PILOT PLANT CORPORATION
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*,® Brassica Species

O Diversity of Brassicaceae

= 360 genus

» 3,350 species (cultivar : 55)

= morphological and functional variation
= adaptation to various environments

L Economic value

= Vegetable, oil, condiments, phytoremediation,
bio-feul, etc

= Major materials for Kimchi

= Brassica napus 23.3 million ha, 46 milion tonsg.




World Cultivation Area of Rapeseed

Rapeseed

Area Harv (Ha) 1996 1997 2005 Rapeseed Area 2003
World 21,659,170 23,377,647 . 23,251,943
Europe 4,521,713
Australia 1 996_2005 W | d R d A 1,211,000
Canada Or apes ee rea 4,689,200
China 7,221,005
India 4,418,600
Korea, F 30,000,000 1,127
Others 1,189,298

Area(ha)
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World Yield of Rapeseed

Rapeseed
Yield (Kg/Ha)

World

Europe

Australia

Canada

China

India

Korea, Republic of

—

Yield(kg/ha

1996-2005 World Rapeseed Yield 5504 5005
1,850 1,722
3,185 2,926
2,000 e T
1.798 1.808
1,148 941
1,500 871 871
1,000
500 I
0

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Year




World Production of Rapeseed

Rapeseed
Production (Mt) 1996 1997 . 2005
World 30.428 543] 35.068.251] 35 2005 World Rapeseed Production 103] 46,409,830
Europe O £LO0OA 2410 1N £A4 A0 14 357 15’863,530
Australia . 000] 1,125,000
Canada 1996—2005 World Rapeseed Production 100 8,446,600
China 010 13.050.010
India 000|  6.400.000
Korea, Repuk 000 1,000
Others 50,000,000 536] 1.523.690
40,000,000
[
S 30,000,000
s E
S 7 20,000,000
[a
10,000,000
0
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Year |




Cultivation area and yield of rapeseed - Europe

2005 Rapeseed Area 2005 Rapeseed Production

Europe

‘202

Cultivars : winter type varieties are major in B. napus
- Conventional variety, synthetic hybrid, composite hybrid
- Spring type varieties have been cultivated in some parts of the EU

Europe
35%

Winter type varieties : Expert, Canverra, Disco, ...

Spring type varieties : Hero, Gladiator, Senator...







Canada
19%

- Spring type crops are major; B. napus, B. rapa, B. juncea

- Herbicide tolerant variety (GMO cultivars) occupies about 70% of the entire
cultivars.

B. napus . Legacy, 46A76, Canterra1492...
B. rapa . Reward, AC Sunbeam, Colt...

B. juncea . development of suitable two cultivars for growing in Canada
(2002)




Cultivation area and yield of rapeseed -AUSTRAILIA

Cultivar : Spring type

B. napus . Kimberley, Outback, Rivette...



Cultivation area and yield of rapeseed -CHINA

Q

Cultivars : Winter type and some spring type

B. napus : Hwahyup-1, Hwayou-2790, Hwajab-3...
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ng Cultivation area and yield of rapeseed -INDIA

Cultivar : B. juncea



Location: Agra



Lok Cultivation area and yield of rapeseed - Korea

Cultivation area : about 1,148ha (2005 year) (very small cultivation area)

- large portion in domestic cultivation : for landscape
- small portion : for biodiesel, for sprouting vegetable

- Absence of specific cultivars



Korea Brassica Genome Resource Bank
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*® Management of genetic resources




Management of Brassica germplasm and DNA stocks




No. of Genetic Resources deposited in KBGRB and Service Record

Items Collection Service
BAC library 179,050 584,410
cDNA library 87,003 4
Seed 5,512 3,165
Marker 1,339 -

Total 272,904 587,679
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#2® Rapeseed germplasm for Bio-fuel

e 0

Cold Tolerence
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*® Breeding System for Brassica napus
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#4® Characterization of Developed Variety - Gang Yu

Length of .
. . . Length Number of Number of 1st Lodge Phoma Winter
Variety Flowering Muturity (cm) Pod Seed branch (IZ ?:) (0~9) (0~9) Hardiness
GangYu Apr.28 Jun.20 180 59 27 8 7.8 0 0 Good

Before winter 2005.11.14 After winter 2005.12.20 Flower 2006. 5.4

& Muture 2006. 6.12 Above: Control, below: Gang Yu
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Composition of Fatty Acid in “Gang Yu”

Linolenic

Arachidic

il Palmitic Acid | Oleic Acid |Linoleic Acid ) : Behenic Acid | Erucic Acid
Contents (16:0) (18:1) (18:2) Acid Acid (22:0) (22:1) Others
' ' ' (18:3) (20:0) ' ’
45.1% 4.3 71.4 16.1 1.3 4.9 0.0 0.0 2.0




Field Trial Data of Gang Yu

_ Gang Sun Jetto | Krono | Maestr | Plains [ Rasm [ Sum Wichit

Yield Yu Mang Casino Ceres n s o man us ner Talent Titan Viking a Wotan
2005-2006 122 - 69 24 102 118 108 86 85 66 100 110 80 69 83
2006-2007 106 84 36 43 49 81 85 53 73 87 100 91 83 41 -
P"".‘”t 181 130 187 170 168 189 177 186 164 175 178 182 164 170 184
height(cm)
Cold S w S s | s| s | s | s | s |s]| s s | s | s | s
Tolerence
Flowering

Date 4.17 3.13 4.19 4.17 416 | 417 | 415 | 421 | 416 | 415 | 4.15 416 | 415 | 417 | 421
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%% Field Trial Area of Kang Yu

| Yang Gu County | Year Av. 10.8TC

July Av.24.9C
January Av. -5.6C

Dae Jeon

Ok Cheon County

Mu An County




China: Rapeseed

Legend

- Major growing areas

Qinghai

Gansu

Shaanxi

Slchuan

Guangxi

Heilon gjiang

Hei Mongol

dilin

Liaoning

Beijing

Tianjin Percent of rapeseed
. production by province

{1993-1997)

Shandong

Anhui 14 2%
Hubei 14.1%
Sichuan 14 0%
Jdiangsu 11.4%
Pt Hunan 10.0%
Jdiangx B.9%
Guizhou 5.5%
Zhejiang 4 9%
Henan 4 3%
Shaanxi 2 6%
Clinghai 1.9%
Gansu 1.9%
Hinjiang 1.8%
Shanghai 1.0%
Yunnan 1.4%
Inner Mongaolia 1.0%

These provinces account for 87.1% of
total production.

Winter rapeseed crop calendar for most of China

PLANT
HARWEST

| | | | | | | | | | |
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USDA JOINT AGRICULTURAL WEATHER FACILITY (JAWF)
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Ok Cheon County -1







Ok Cheon County -1
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Ok Cheon County -2
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Mu An County
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Research Team

Yong Pyo Lim (CNU)
Genetic Mapping
Su Ryun Choi
Md.Jamil Hossai Young Mi Lee
Shammy Shahnaz, Begum Hyeon Kook, Yang
Seo Yeon, Lee In Ae Park
Soo Yeon, Hwang
Meong Hee, Yang
5 undergraduate students
Physical Mapping and Bioinformatics
Chang Pyo Hong nlim.info
Ying Hua Jin
Su Bin Im
Dong Hyang Lee
4 undergraduate students
Comparative Genomics
Van Dan Nguyen
Ji Na Bae
Tissue Culture and Gene Function
Zhi Hong Yang
Vanjildorj, Enkhchimeg
Seo Young Song
3 undergraduate students

Molecular Breeding
Hye Young Song
Yeh Bong Lee

He Sig Lee
Joung Mi Park
4 undergraduate students
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Yang Gu County




Yang Gu County




Yang Gu County
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