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Sustainable Development Goals (SDGs)
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IMPACTS OF CLIMATE CHANGE

By 2030, nine out of 10 of the major crops will experience reduced or stagnant growth rates,
while average prices will increase dramatically as a result, at least in part, due to climate change.
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2022 MIA|A|FtE A2 (GFSI, The Economist)

Table 1. 2022 GFSl overall rankings table

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

GFSl 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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Rank Score Rank Score '
/M3 | Country /100 /N3 | Country /100 . e —
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=7 | Sweden 791 46 | Vietnam 67.9 2012 2013 2014 2015 2016 2017 2018 019 2020 2021 202
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B 2\ o7t £k 2,1320 E (SUMM 4290 E, $2] 1,7178 &)
- & (92.8%): 418t = 2] (A2 36401 E, AIZ 490} E)

- & (0.5%): 3618t = 2] (A2 2098t E, ALZ 1200 E)

- &2 (7.5%): 1298t E 2] (A1 340 E, AI=2/2|] 107 O E)

- |35 (0.7%): 1,1650 = 2| (AR 162 E, AlZ/ME/HXIZ 1,150 B E)

H GM =8 £2] (202141): 1,11581 £ (34.621$, £2l 82| 2} 65%)
- AIESR: 175.501 E (15.7%), AI=&: 9398t £ (84.3%)

- GM S3: 700 E(AIER), 923.8 Bl E (AIER)

- GM Z2: AlER 105.6 I E
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28



Aol T&S AT
SIS HAEES

SIS NS FBI HSHL A
Algpobit MER|: JEUH= Algkob, CHOHR F201917}2 (2008.6, MSTH)

=QIRE 7|5 ST SRAEX|Y (2008.11, SEZIEH)
sHRizelo| 2w M AEXIY (2000.7, SENSH/HIAT S L)

= ¢t sEtsdYdN AEZEZ] (2010.7, =39
Al2kOtE 9} SHel= 7Y TAHAEX|YH (2010.9, stRsSEAMATEH)
AlER1710f| CHSet &2 et S A=EXIY (2011.5, ZE|AlE0tska)
oSN =714 Sotd 0 Algkots DA EXS (2011.6.30, AMS=2H A= H
TH=SE S slelsgy Y TMAEXIY (2011.8.25, StRsEZ M)
SHMA 2012 MEX|H: =5 AME 9st S8 = 71XQ| 12 (& 2SS
Hels=se 24 AlEZEXY (2012.7.13, SHASHINLEE S)
Se|Lizte] AlEAlZE eatn CiS%ot (2013.5.2 st ztEsts|)
Al2EQ7] 22 Sl DM 9|8t MEZX|Y (2014.9.30, 35|2|5|ah)
SDGs A|CH Al2kole ol =&=Jjjuk Al X|ed (2017.9.22, HELH)
AKX} MASIHAICH, Al2FOIE R&D FZIFEF (2018.10.29, StMHIZ S R)
SHl= AlZIOIHE 2|5 AlEX|2 (2018.11.13, SFRS0{EZAH/ESAXIO|HZIC S)
SN SEuH 7|=Hs H3E (2019.3.20, sta=H|4H 1lstks|)
AZ A O| Al2IOIH T |S (2019.5.10, EHRAIZEOHEH O THEL) 59
717 IAICH “AlEkobEi “ MY Hol A (2019.6.11, 238|223 2)

-0

Op



e~
HRT}E7 & BRI (KAST) =8
MBI SRS S8 SR SYYSA HHWOE 20150
» AEOIEE MY S22 HAl
IAP Algroiolobia o} 9 $H0] MY (2016)
QEUTEAS: A MY (20170)

Food Security Prospective and Strategic Plan for Korea
(2019 IAP Conference)

AME OIHE 8t MZER 118 |=: SIelE27(¥(2022.6.17)
SIEIREIEES|: AI2F 200| £2MIC17}? (2023.4.13 of|H)

KAST: X|&7l= BME 98l 32X, I 7|8 S0] 3%
2= S MEROE CIR TR 2 (2 ) 5o} SiCi




HHA = S|F M2F (201741 109)

- & A5 sy EE
8= Hjo|24t2] S& 1 R&D FEF ot (2017.9.21)

! N
ZYstHM BE A2 |aSAMYHEE XM B ZABXA2E (1944~)
7t sei/AldHof Chsl Al2ZI==2 J1ZE 23 (2017.10) - MECH 82t}
- HZIL|oI==gICH #2t3} (Ph.D)
- #3538 (99-2003)

H1xE: =71 2o} A2kl H2 (2018.2.19) - 170h 221218 (2004-2008)
H2X}: =eintst &A= (2018.3.19) L et 4 (a2
HI3x}: sfel=e JHg 3 wExiEt (2018.4.16)

% DHY] M7} 301 Y|, THY 7-9% Ao}

- 2018 CABHRIa}2}7 & QIRICHS] (2018.6.27) TS Algiohst HAYMER (35]) A7)
- 21EH7IAICH “ARQOMER “ XY U0 4 (2019.6.11 ZE|2AHS|A)
B 2= SHO|X]: Ol HO|W (ppt REXIE, 7|5, HEX}IE)




(X)) e AlEFOHH IR =5

- AEFIEM|O|L} 272] JHZ]

- MI233| AlEMe{o| MaOHRAT|S (2019.5.10, BHm =2 AME])
- H278] 32j0|L} AIEHZ D18t MA| A|2F9|7]| CHSEOt (2022.4.26 Zoom 22}21AMO|L})

. AZFOMHIA|R|E SEH(117) - Aot Bl 8 S (223)

A
=

- A LIEE, 4Z 2|1 5t - gy

- Ml23: HZX|IZo] B2le| xjutz - SHSY Mg |

- HI3A: GMO H}2 27| - SHHlE S 1} Algkote

- Ml4A: wo| Hoy = MAl SSAI& 1 ehx2| &gkt

- HI5H: AMl2ILIH]| =0]7| - AZ 4 SHA] MIAIZtof 21 =t

- H6A: S2219 25H: off WHIstoIr}? - & =E:E8

- H7H: MBMM NS 93 ARET|E C =S B8 AENE

- RI8H: 21M7| PSS 7O} ~ T2 1000 s o1

- MI9A: 4X} Ar{SiHn} Al2EALO] - Q49| X|5||: stz AJEH|S A= (2019)

- M102: Yes to GMOs! Mmzste| miyt = 111S/ g e onr)

- CHAIS 4ok sigtar MY (2022)

[SHm A EFOHH QIS IHEN] ofAba: ubsizIutAL (TBC) 4, BRI S4ASEE,)
HIZIEQI MEEQ|7| MElS BM5IT E"ﬂolo 2|Li2} Algrobofl 0jE Yaks 0|2 oSSt
3, 0]0] CHH|510{ B71= HaJyent oAU H2ES MT5}7| 915101 201010 MElt 2%

b i



HAllzt a5

2022'4 108

21| AL
Al2FotH 7| =

0|5 - Z|X|§ - uhMZI

Sod ' |[Hm S

W 202041 SHAIEE

1O

X ZAS A

[2
HI



| =¥ LIS

1. 21M7] 20| SH|217}?
# =22 J|¥FH29 AF Ol

F-'-| AlEf, O1MCl 0] X|A7IX]| !
oooAlSE | Al2) XjEH

3. 4|2k JY O | Bt SYUHH LIS
# B/ E/S= A—AIY H|w

Sal= (1T A & 31 17}?
# SEIX|X| eHs AleF A

H KRIBB J140| dEHIS S0 A
x* I|IEI1/SHASE, AlE/gYels, sl S 34



- SUBE: Y| YUY
- WEBULEF: AFOH YNTILE 7|

SAHEA
M= 1429

=2k
HE 1799

YTy

I 1865

2010~
DER A O e
1980~2010
ores| U HE A

1962 @ | R

27| b
1966



A28k (Biotech Crop)
B SIPHS(GM) =E: £2l Z8°2] 65%(1,1158 £)

*+ GMO: genetically modified organism

- CHY #F0 AF(EE= A7) FHAHE S2MEY =2 =8
- 1996 E| 2H& o= Il (GME, GMS=+ S

- ZHUHXF(ZIAD) Saie 1k

B 8103 (GE) =&

* GEO: genome editing organism
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SHUXHE S (GMEE) Mul 212H(2019)

- 2Huli®i2{: 1.7Mha(1996)—190.4Mha(2019)

- Z2HUH/ 2227} 297H=2 2HBH, 42702 52 AME:

- GM3E: S22, 3, H=et, H, Y S 3238 5140IUE (2022)
- GM3}E AlY: & 449Y$ (M7 32HA1l 48%) |

i 2 #& 17 MILLION |Golden
. Y~
3 7 small, resource-poor farmers -
More than 30 countries have planted biotech crops since 1996. See where they were grown in 2019. " and their families totaling
>65 million people benefited r I C e
from biotech crops in 2019
Biotech canola’s
adoption rate in SPAIN
Canada reached Portugal is the leading More than
USA V country planting 6 MILL'ON ‘ L 4
biotech m
95% o e maize  MILLIOY CROP BIOTECH UPDATE
of biotech crops planted Awpekly summary of workd develcpments 1 g0 biclocn, produced by the
in the world, planting Canada 11.9 million hectares 15494 Glabsl Kincw wck) e o Crop Blctachnology
37.6% of global & arh @ of Bt cotton SHTBCt fo Yok b
biotech crop area & / f in 2019 ISAAA Inc.
USA
& i e China o a
& 2 & European Commission Authorizes 3 GM Crops; Renews
5 [ ] RREA
[} Authorization for GM Cotton
Mexico Pakistan Vietnam
Honduras Sudan
Costa Rica Philippines .
8 ol ot Ethiopia :_.——— -I
Nigeria o
India Indonesia
Brazil 5
Bolivia Vi Malawi Atvanmar
4 '
10 countries Paraguay Bangladesh
in Latin America Ch"? V] ‘
planted biotech & Uruguay ~#
crops in 2019 Y 7 South Africa
Argentln; . BRAZIL il Eswatini
Vol is the top MALAWI A i
4 developing country g ustralia
in the world ETHIOPIA, & g e
planting NIGERIA .
biotech crops
(YUY ‘ (YY) planted Bt cotton
1R LY for the first time
2-7 Billion Vg v i<k § amare in 2019
hectares of biotech crops V ] v e alfa @ Fesplant
planted since 1996 Maize & Papaya Sugarcane @
| | -
Cotton Squash i Pineapple s ”w," ¢ ' ",”"'M,‘” \/‘~
l' Cincin Potato R on D’)lu h crops, visit \’
.t 1SA bat Statiss of Commercialized Biotech/GM Crog % Sugar beets @ Apples www.isaaa.org

A A

The Eurepean Union has au zed three ge

et fified (GM) crops and

rization for GM d for food and animal feed. The three GM crops inc

, and



GM £&: SAIE XM ditg S

B 0|22 SR A (NAS): GM & =& £41{(2016)
- Xdl GMEHE: 21A|Q} EZ0] $oHdo] RAX|X] U=

B GM =& 498 =F MY E4 (2009)
- 16821 7120 124 Z10iM =&20| S|

B Y22l silS &Y GM J1X] (2020)

- 58 20% 7|2 SIAE 22% =7}

B S=: M= X Ed GM 2 (2022.1)
- M= H|R® 50% =013 +F 12% S}

% ZZ |4 GM %4 (EME) DroughtGard i (2013) [iHIRES



HE FQ SHHATINLAY |

B 3275 21M7] Z2E|0{HFIRAIY ZHERTMIISHTAIEE
(2001~201144, 1,000 %) SEZISH BHEAIR

B SEXEY Ho|2EIA KA
- Hjo|238I121A1] (2001~20104, 3,234 #H) (A4 WaE/EANSTATLH)
- ZtMiciulo|228121A1Y (2011~2020, 5,8782{H)
- HIO|2O eI 43 il Ji (2021~2022, 44024#)

B SEXSY Z2EE CIR A FEAIAR (2014~2021, SZIR 6082#)
- S SUASHS ALY, SUSZULE UI0IRY LN L ALY, IAHY 5F5HL

B SEXSY AMCisEE LSSII=HEAIE (2020~2026, 76023)
- QA2 Y FoF (GMOAI2)

B SEIEMAES Golden Seed ZEME (2012~2021, 4,9112%)
- S7H ARATH (AHAZ2}, §UNIS2}, 2020 AZFZ2]L Z2) 39
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2. SEZIZHR 2017H91X] GMEHEIHLAIICHS sHZICE.

3. SEZIEH2 GMO ATLIZE SHOIX|, MYE| S8 B3 22| ATAIM FHx|H0]
CiSH 218 BHS HASSTAHR MAISICE
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PLANT SCIENCE

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

Amanda P. De Souzal, Steven J. Burgessl'z, Lynn Doranl, Jeffrey Hansenl, Lusya Manukyanl,
Nina Maryn®, Dhananjay Gotarkar?, Lauriebeth Leonelli*, Krishna K. Niyogi*®, Stephen P. Long®*

Crop leaves in full sunlight dissipate damaging excess absorbed light energy as heat. This protective dissipation
continues after the leaf transitions to shade. reducing cron photosvnthesis. A bioengineered acceleration of

this adjustment iut could that also
translate to incr B 8 ybean. In replicated
field trials, phot * % 1dependent
transformation « T o*x 4 * * % tein and oil content
were unaltered. ___ J_ T T T T tegy toward
sustainably incre ™7 6 T J. 15 J. I
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T 4
2
>
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Herbicide resistance in

var. crops

Blight-resistant
rice

2012

High
anthocyanin
tomato

1

Herbicide resistant Soybean with reduced Non-browning
canola

trans-fats mt_:shroom

'wawd  Virus-resistant
A m cucumber
% 5 | & & d
T @
Feg Gluten-free wheat

Non-allergenic apples
and peanuts
Improved abiotic
behaviour

Powdery mildew-

resistant wheat Potatoes with

altered starch

High yi

eld rice
T

7

2015

Fire blast Disease Rapid fruit i
disease resistant development  Virusresistant  egistant Hfgn?eﬁ?A
resistant apple  grape y kiwi banaba papaya tomato

@ Herbicide » /7' . > '
resistant % S J/ E
watermelon - .

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

- 27t2Y 2{Y’d Y(wheat): Nature Biotechnology 30: 390-392 (2012)
- HHEQYOIEY 2{Y/ Bi(rice): Nature Biotechnology 32: 947-951 (2014)

- YA ©

271 2(soybean) 42l &9l

20194 D|2): A|YAHRESIT A S22} EHI0]

- DI, LT SOllM AArgio] 591

- CRISPR

QMZAI7IY7I&: 2020 IS4} 42



‘GABA 1189 Q221 % EOLE A ol (2021.9)

e *

Flowering *
Green stage

® Regulation of cellular pH

® Promotion of Glu transport from source
organs to fruit cells

® Defense against pests and pathogen to
protect immature seeds

Ripening stage

GABA CABAT. SSADH . Respiration

Asp-AT
Glu «—> Asp
GABA-TK

or
other muitipie pathways NSDN
a-ketoglutarate

Energy source

Promotion of seed dispersal by
improving ‘'Umami’ components such as
Glu and Asp

)
GABA-enriched tomato is first CRISPR-edited
food to enter market

esith-promoting tomatoes reach consumers and may open the

Sanatech Seed’s CRISPR-edited ‘health-promoting’ tomatoes reach consumers
and may open the market to more genome-edited fruit, vegetables and even fish,
- GABAQ] 82 4~5Hl &0 EOLE, 2021W2 2Hul {72 Bi9rn 2021 99 A|UHS A=t

- B8 GEO EOIE: 23 Ul 7HAI7t 019 MIE 70| 82502 (2 9Tt ) (UE LI DH)

- YE0M 2AURCE LTI Y GEO 2{E HWOHAA| '8 vk glo] o|j2Ict= Al 55T !

el=8t=3]o|: NPBT & &1 =M E11A{(20184)
https://www.scj.go.jp/ja/info/kohyo/pdf/kohyo-22-h140826.pdf (743% &)
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Research Article = & OpenAccess @ ® @ &

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

—_— i
000 075 125 200 D Iu‘e°|ln

Dawei Yan, Hiromi Tajima, Lauren C. Cline, Reedmond Y. Fong, Javier I. Ottaviani, Howard-Yana Shapir
Eduardo Blumwald 5=
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% Center for Science in the Public Interest (CSPI)

Ten Super Foods
For Better Health!

1. Sweetpotato

Sweet potatoes are nutritional superstars. They're
loaded wiith carotenoids, and are a good source of
potassium and fiber. Toss sweet potato wedges
wiith a bit of olive oil and roast until tender and
lightly browned. Sprinkle with a spice or two, such
as cinnamon or chili.

2. Mangoes

About a cup of mango supplies 100% of a day’s
vitamin C, one-third of a day’s vitamin A, a decent
dose of blood-pressure-lowering potassium, and 3
grams of fiber. Bonus: mango is one of the fruits
least likely to have pesticide residues.

3. Plain Greek
Yogurt

Fat-free (0%) unsweetened greek yogurt has a
pleasant tartness that’s a perfect foil for the
natural sweetness of berries, bananas, or your
favorite whole-grain cereal. It's strained, so even
the 0% fat versions are thick and creamy. And the
lost liquid means that the yogurt that's left has
twice the protein of ordinary yogurt (but less
calcium)—about 15 grams in 5 ounces of plain 0%
greek yogurt.

4, Broccoli
It’s loaded with vitamin C, carotenoids, vitamin K,
and folate. Steam until it's bright green and just
tender. Add a sprinkle of parmesan cheese and a
spritz of fresh lemon juice.

5. Wild Salmon

Fatty fish like salmon, which are rich in
omega-3 fats, may help reduce the risk of
heart attacks and strokes. And wild-

6. Oatmeal

Whether it's quick, old-fashioned, or steel-cut,
oatmeal makes a hearty whole-grain breakfast
Each # cup (dry) of plain rolled oats has 4 grams
of fiber, and roughly half is the soluble kind that
helps lower cholesterol. Top your cooked oatmeal
wiith toasted almond slivers and bananas instead of
sugar or salt. O try diced apple with cinnamon
and raisins, or diced pear with walnuts and
nutmeg.

7. Garbanzo Beans

All beans are healthy beans. They're rich in
protein, fiber, copper, folate, iron, magnesium,
potassium, and zinc. But garbanzos stand out
because they're so versatile. Look for no-salt-
added varieties in cartons. Add a handful to your

tossed salad, or stir them into your vegetable stews,

curries, and soups.

8. Watermelon

Watermelon is a heavyweight in the nutrient
department. A standard serving (about 2 cups) has
one-third of a day’s vitamins A and C,  nice shot
of potassium, and a healthy dose of lycopene for
only 90 fat-free, salt-free calories. And when
they're in season, watermelons are often locally
grown, which means they may have a smaller
carbon footprint than some other fruits.

9. Butternut Squash

Steam a sliced squash or buy peeled, diced
butternut squash that's ready to go into the oven,
astir-fry, or a soup. It’s an easy way to get lots of
vitamins A and C and fiber.

10. Leafy Greens

Don’t miss out on powerhouse greens like kale,
collards, spinach, mustard greens, and Swiss
chard. These stand-out leafy greens are loaded
with vitamins A, C, and K, folate, potassium,
magnesium, calcium, fron, and fiber. Sauté n a bit

Jive, il ith A gart it

farmed salmon.

ground black pepper and red wine vinegar.

(2007, 2016) DIZ-ZYFLThAl (MSIY2STHAI)
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X Sweetpotatoes can yield 2 ~ 3 times
higher fuel ethanol than field corn

— Sweetpotato: Best starch crop
especially on marginal lands

a This study (Alabama).
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b This study (Maryland).
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