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2022 MIHINZFE 2145 (GFSI, The Economist)

Table 1. 2022 GFSI overall rankings table

Weighted total of all pillar scores (0-100 where 100 = most favourable)

Rank Score Rank Score
/M3 | Country /100 /N3 | Country /100
1 Finland 837 39 South Korea 702
2 Ireland B17 40 Panama 700
3 Norway 805 =41 Malaysia 699
4 France 80.2 =41 Saudi Arabia 699
5 Metherlands 801 =43 Mexico 691
6 | Japan 795 =43 Russia 691
=7 Canada 791 45 Romania 688
=7 Sweden 791 46 | Vietnam 679
9 United Kingdom 788 4 Jordan 662
10 Portugal 787 48 Ecuador 656
n Switzerland 782 49 Turkey 653
12 | Austria 781 50 Kuwait 65.2
13 United States 78.0 51 Brazil 651
=14 Denmark 718 =52 Bolivia 65.0
=14 New Zealand 778 =52 Dominican Rep. 650
16 Czech Republic 777 54 | Argentina 643
7 Belgium 775 55 Belarus 645
18 Costa Rica 774 56 El Salvador 64.2
19 Germany 770 57 Maorocco 630
20 Spain 757 58 Guatemala 628
21 Poland 755 59 South Africa 617
22 Australia 754 60 Honduras 615
23 United Arab Emirates 75.2 61 Serbia 614
24 Israel 748 62 Tunisia 60.3
=25 Chile 742 63 Indonesia 60.2
=25 China 742 =64 Colombia 601
7 Itaky 740 =64 | Thailand
28 | Singapore 731 66 | Azerbaijan 50.8
29 Bulgaria 730 &7 Philippines 593
30 Qatar 724 =68 | Algeria 589
3 Greece 722 =68 India 589
32 Kazakhstan 721 70 Paraguay 586
i3 Uruguay 718 7 Ukraine 579
34 Hungary 714 72 Myanmar 576

E ®0{x 39
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H 33

GFSI average overall score, global 2012-22
After climbing year on year between 2012 to 2018, the overall food security score has not improved since 2019.
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2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Source: Global Food Security Index 2022.
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— z2HeHP A 1 1. 7Mha(1996)=—190.4Mha (2022)
— ZHEH/ 5 U 7H 2970 ZHEH, 4270 £ A

- GMAS: 244 2 ayzen 4 U = 3225 51401H1IE

- GM market: 214 million $ (global seed market 449 million §$)

GMOs Around the World (2019)

18m|II|0n ’ 26c0untr|es 19
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A of ?3 5 GNO‘ e
n‘.‘:r wd n Fl[lD
TRIALS i more than
75 countries.

European Commission Authorizes 3 GM Crops; Renews
Authorization for GM Cotton
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devoted to GMOs
globaly s in

oooce

- —— e e

—
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10 countries —_—— p—
i Latin America grow GMOs: i p— - —
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1996 o l H|==
N " |
¢ 1n 2015, 94% ot e — —
4 Aastraia’ cotton crop - e ‘ " — ’
was GMOD T Rt f———
- Pt ioghe
The Eurapean Union has authorized three genet y modified (GM) crops and aiso renewed the
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PLANT SCIENCE

Soybean photosynthesis and crop yield are improved
by accelerating recovery from photoprotection

Amanda P. De Souza’, Steven J. Burges*‘lz i Ravanl laffons Uancnn Sl R Mossiliimnl
Nina Maryn?, Dhananjay Gotarkar?, Laui B

Crop leaves in full sunlight dissipate damagi .
continues after the leaf transitions to shad T E * x¥
this adjustment increased photosynthetic ¢ —~ J. T I T T
translate to increased yield in a food crop? ‘IU 6 T J- L[ J- I
T [

sustainably increasing crop yield in suppor o)
.>__

2 -

field trials, photosynthetic efficiency in fluc C T
transformation events increased by up to : = 1
were unaltered. This validates increasing p o 4

ND-18-56
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ND-18-12B
ND-17-20
YZ-19-21
YZ-19-8A
ND-18-44

ND-18-34A
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Herbicide resistant Soybean with reduced Non-browning

canola trans-fats mushroom . ;
= Virus-resistant

cucumber

p "

.

Herbicide resistance in
var. crops

Blight-resistant

Gluten-free wheat

. : X Non-allergenic apples
High yield rice and peanuts

g{a - Improved abiotic

Powdery mildew-

resistant wheat Potatoes with

altered starch

behaviour

2020

Fire blast Disease

o Rapid fruit i
disease resistant development ~ Virusresistant  regjstant nggn?eﬁ?A
resistant apple  grape y kiwi banaba papaya tomato

High a Herbicide . it o T
an:r;?“cg;mn : resistant 1‘# 7 '
watermelon |

&7 https://www.frontiersin.org/articles/10.3389/fbioe.2018.00079/full

— k2 Y %A P (wheat): Nature Biotechnology 30: 390-392 (2012)

- w219 or2H %A w(rice): Nature Biotechnology 32: 947-951 (2014)

= Skt ¥ 29+ 2(soybean) A3 £21 (20199, niF): 2IWAFEESEL ¥ EHol
— oI, aHerck Solld Harglol £91, 212 EUL zHeH &1

— CRISPR 2% zk1+2171451 20201 & 384}
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Flowering * ¢
Green stage Ripening stage

GABA bi ; GABA boli

H* co;, I

Glu %, GABA = > Glu Asp

® Regulation of cellular pH ® Energy source

® Promotion of Glu transport from source ® Promotion of seed dispersal by
organs to fruit cells improving ‘Umami’ components such as
Glu and Asp

® Defense against pests and pathogen to
protect immature seeds

B GMOou cigt S LA 2 MYt u2l A

Sanatech Seed’s CRISPR-edited ‘health—promoting’ tomatoes reach consumers and may open

the market to more genome—edited fruit, vegetables and even fish.

— GABAZ2I U3 3 4~5uh =2 EorE, 202182 zHuH &47+5 9F 1 20217 9% zIttE (iTh: BTk AEaNA SHA,
HEE U, w T Y AU ontlf

— S8 GEO EotE: BZ Ul THAITE ST MIE 1+t ol 825091(2F 9FF ) (U E1 ! Tran)

- Yol RQMerE YU cukf GEO AZ Tokmkai F Y glot o1 Aler: m Eifer |

-

i=8k=3]o|: NPBT & M Ei1M(20181)
https://www.scj.go.jp/ja/info/kohyo/pdf/kohyo-22-h140826.pdf (745 & &)
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= Crop production
] === World population
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o
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1961 1966 1971 1976 1981 1986 1991 1996 2001 2006 2011 2016

0 38H|=: HA 22712 thEd2 2.5% 018
2010449 139 &, 205044 179 B b 2%

B E2(N)H|: 2E7IA(0MEL, ), BA2 ()

= #8213 (GE) B (2022)
=0l H&0| 7ici=

Plant Biotechnology Journal

Research Article & OpenAccess @ ® @ @

Genetic modification of flavone biosynthesis in rice enhances
biofilm formation of soil diazotrophic bacteria and biological
nitrogen fixation

Dawei Yan, Hiromi Tajima, Lauren C. Cline, Reedmond Y. Fong, Javier I. Ottaviani, Howard-Yana Shapiro,
Eduardo Blumwald %

First published: 23 July 2022 | https://doi.org/10.1111/pbi.13894
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plant height (cm),
panicle number/plant

Kitaake
rrrrrr




SN |=/HI3EAEET H= Tl6lo} |

1. REUAHAZZ(GM EHE)
- 199644 0|5 2970= 190.4Mha0f] GMZS xHHli(2019), =2k} EH210]| F2l
- |2 TEEEA S MRS GMAES IH|/EH20] oHMsiCH
- DAl RILIZ QIS HSSTI FHE MW7} 57HE GMEES gic)
40| ZE| (LS GMEAE)

2. RMXAIEE /M E=(Gene Editing Crop)
EU GMzIZ 1} E2| non-GMZER °1F™
ol=t: GABA EOLE AF{= O £91(2021)
%E SHXPHE S $°|01| 25t ofjd| X[& (Xl 2tsl) BHE(2022.1.24)

A " Jfziol 5 2021.6 21)
« SRR SMUNRMMBIE MER SNXNHY M=
% EU - O - U M3 Exsi=d| 3201 75|

:|

B MHZstxtE (Biotech Crop) MEHO| OfL|2} El !

J:?-_Hn_gl' CHS XHoH LM == 39

5 S 7Sy s AE S




3 v 33
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Ten Super Foods
For Better Health!
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y X Sweetpotatoes can yield 2 ~ 3 times
a A H 1
[27orBE 1. Sweetpotato | 6, Oatmeal higher fuel ethanol than field corn
I " Whether it’s quick, old-fashioned, or steel-cut,
1 EFA oF Sweet potatoes are nutritional superstars. They're oatmeal makes a hearty whole-grain breakfast
- LT E loaded with carotenoids, and are a good source of Each % cup (dry) of plain rolled oats has 4 grams Sweet Otato . B eSt Sta rch C ro
potassium and fiber. Toss sweet potato wedges of fiber, and roughly half is the soluble kind that > .
SEAFSLO R with a bit of olive oil and roast until tender and helps lower cholesterol. Top your cooked oatmeal
2 . 0 L gfjd- 2 lightly browned. Sprinkle with a spice or two, such with toasted almond slivers and bananas instead of M M
as cinnamon or chil sugar or salt, Or try diced apple with cinnamon especla on mardinal 1andads
It i o and raisins, or diced pear with walnuts and This study (Alab l
3 OI 2 M nutmeg. a 15 study abama
L | a-TT . angoes
About 2 cup of mango supples 100% of a day's 7. Garbanzo Beans b This study (Maryland).
4 Ir2 C vitamin C, one-third of a day’s vitamin A, a decent Al beans are healthy beans. They're rich in Sweet potato ¢ ‘ c Based on gvpmgp‘“ S. vield per hectare
.28 o dose of blood-pressure-lowering potassium, and 3 protein, fiber, copper, folate, iron, magnesium,
grams of fiber. Bonus: mango is one of the fruits potassium, and zinc. But garbanzos stand out
least likely to have pesticide residues. because they're so versatile. Look for no-salt- Sweet potato b
taudeg valrldelles |r: cil:lunsv. :xuu a nanu:ulblm )‘/uur Sweet potato a cv. “Bea urega rd”
. ossed salad, or stir them into your vegetable stews, Wi
3. Plain Greek curries, and soups
Sugarcanec
Yogurt 8. Watermelon
Fat-free (0%) unsweetened greek yogurt has a : ) ; ) Sugarbeet ¢
pleasant tartness that's a perfect foil for the Watermelon is a_heavyweight in the nutrient
atural sweetress of berries, baranas, or your department. A standard serving (about 2 cups) has Potatoc
favorite whole-grain cereal. It's strained, so even one-third of a day’s vitamins A and C, a nice shot
the 0% fat versions are thick and creamy. And the of potassium, and a healthy dose of lycopene for
lost liquid means that the yogurt that's left has only 90 fatfree, saltfree calories. And when Cornc
twice the protein of ordinary yogurt (but less they're in season, watermelons are often locally " Y
calcium)—about 15 grams in 5 ounces of plain 0% grown, which means they may have a smaller Cornb cv. “Yellow Dent
[ kg cCt T+ 4 ] areek yogurt carbon footprint than some other fruis.
o = |
Corna
— 3o OF 4$ 4. Broccoli 9. Butternut Squash
L b 1¢'s loaded with vitamin C, carotenoids, vitamin K, Steam a sliced squash or buy peeled, diced Cassavab
and folate. Steam until it's bright green and just butternut squash that’s ready 10 go into the oven, cv. “South Dade”
MFe OF tender. Add a sprinkle of parmesan cheese and a astir-fry, or a soup. It’s an easy way to get lots of Cassavaa
-5 9 2 spritz of fresh lemon juice. vitamins A and C and fiber. f ! !
10. Leafy Greens
— TFzp: QF 9 5. Wild Salmon oot i oot o powmous g ke e, 0 2000 4000 6000 8000 10000
a L | . N L collards, spinach, mustard greens, and Swiss
Fatty fish like salmon, which are rl_ch in chard. These stand-out leafy greens are loaded
omega-3 fats, may help reduce the risk of with vitamins A, C, and K, folate, potassium,
heart attacks and strokes. And wild- magnesium, calcium, ron, and fber. Sauté in a bit
2 . live_qil uith_pinced gach sh

farmed salmon.

ground black pepper and red wine vinegar.
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Ziska LH et al (2009) Biomass and Bioenergy

% Center for Science in the Public Interest (CSPI) 33 1503-1508
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Korea-China Biotechnology Joint Research Center to Combat Desertification

SISAIS AR WES S SHFME

- August 2008: MEST/Korea and MOST/China exchanged MOU statements on
S&T cooperation in the field of combating desertification during the Seoul
summit meeting between two countries.

- December 2008: KRIBB/Korea and ISWC/China exchanged MOU statements
on biotechnology collaboration research to combat desertification.

- November 2009: MEST/Korea and MOST/China agreed to establish the BJRC
to combat desertification.

- October 2011: International Symposium on Agroforestry Biotechnology to
Combat Desertification during UNCCD COP10 at Changwon, Korea.
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gt=el 0l A7§ol2 (TRAS) |

B Trilateral Research Association of Sweetpotato (TRAS) was
established on September 18, 2012 during the 5t China-
-Japan-Korea Sweetpotato Workshop (Jeju, Korea)

B Roles on the basis of TRAS Regulations:
- Biennial sweetpotato workshop
- Collaboration on research
* Launching whole sweetpotato genomic sequencing
* Promoting sweetpotato R&D collaborations
* Exchanging new information on sweetpotato research & technologies
- An international sweetpotao research association etc.

B Organization:

- President: Dr. Ma Daifu (SRI/CAAS)

- Secretary-General : Dr. Kwak Sang-Soo (KRIBB)

- Steering committee: 14 (China 5, Japan 4, Korea 4 and
Liaison Scientist at CIP Beijing Liaison Office)

- Members: sweetpotato workshop participants




B 7t Trilateral Sweetpotato Worksho (October 2016, China)

7th China-Japan-Korea International Sweetpotato Workshop
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TRAS($52)) HAAIQ D70} STH S S

Haploid-resolved and chromosome-scale genome assembly in

hexa-autoploid sweetpotato (Ipomoea batatas (L.) Lam)
(China/Japan/Korea TRAS Sweetpotato Genome Sequencing Consortium)

I A2u SEUZA crB G P uiard
Ik TP, YINTTH LT

3 oh 2
bioRXiV preprint doi: https://doi.org/10.1101/2022.12.25.521700;
this version posted December 25, 2022.

Category Index I batatas

Gene Gene count 175,633

Maximum gene length (bp) 169,642

Minimum gene length (bp) 75

Average gene length (bp) 3,136.46

Sweet potatOTotal gene length (bp) 550,865,675

(ch xu_s_h_UJ_(aW)me coverage (%) 18.95

Exqn Exon count 766,246

- HexapIOld Exon count per gene (bp) 4.36

: = Ca. 2-7 Gb Average exon length (bp) 236.41
— Total exon length (bp) 181,148,040
v, Genome coverage (%) 6.23

7 /4///2/:/ o Intron Intron colunt 590,613
;/7;/// /i | “'” Average intron length (bp) 625.99
1. batatas (6X) / Total intron length (bp) 369,717,@8

Genome coverage (%) 12.72
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