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20219 A& 2 1,494 278 1,773
CAGR(2011/2021) +6.0% +2.1% +5.3%
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23 =8 FTAAME
0 AT B AFEE AURA $55 T AZ 34 FAN A
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02021 MBS AL AT BE FUE 4B A AR AR} 371

- 2021 S5 FAF ARE 2020100 vl 16,69 22 skl F 191.89) ol
olzxlon, A MA T2 Fwje] of 41%E AHA

- 5o ®2 dF A2 9169 2HE 19%, A& AFLS 79.69 2H=E 17%, &
A& 2119 28 E 5% o E Yehd

<8 2-14> H=28 SA NG A2

T& 2011 | 2012 | 2017 | 2018 | 2019 | 2020 | 2021 (z(g‘:‘/(;gzn (20‘;‘1’}’2 0
A 35,038 | 38,884 | 44,340 | 45343 | 43,444 | 44,120 | 47,242 3.0% 7.1%
244 | 14,276 | 16,120 | 17,647 | 18,991 | 18,406 | 17,525 | 19,184 3.0% 9.5%
o= 5687 | 6496 | 8928 | 8482 | 7314 | 8647 | 9157 4.9% 5.9%
yES 5629 | 6,031 | 7,03 | 7,174 | 7,240 | 7,573 | 7,964 3.5% 5.2%
o 1,800 | 1,950 | 2,076 | 2,135 | 2,096 | 2,142 | 2,108 1.6% -1.6%
X 1,350 | 1,504 | 1,782 | 1,810 | 1,655 | 1,675 | 1,944 3.7% 16.1%
™ 2,231 | 2,257 | 2,027 | 2,136 | 2,137 | 1,920 | 1,911 -15% -0.5%
£ 1449 | 1516 | 1,889 | 1657 | 1,710 | 1,715 | 1,805 2.2% 5.2%
siHtEt7| | 653 825 845 883 895 973 1,146 5.8% 17.7%
AR 730 805 1,017 936 931 933 954 2.7% 2.3%
Ha| 791 913 657 770 710 657 692 -13% 5.4%
T 250 275 230 232 217 223 236 -0.6% 5.9%
71 102 101 68 67 65 67 71 -3.6% 4.8%
7|E} 90 91 71 70 68 70 70 -24% 0.5%
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(CHel:udot She)
1= 2020 2021 YoY
Bayer 5,663 6,094 8%
Corteva 5,182 5618 8%
Syngenta 1,226 1,445 18%
KWS 406 440 8%
Vilmorin 159 207 30%
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Es 7155 AA ARA 2 wEe] 19%5 A

- 20219 HF FA A HES A 19 B9k 5.9% 4%

- gy BaEe tiF A F8 17 AR A7 A AA dF A AA
AHE2 4%}t 26%E =}A|

O W A 2 FA A 2021d MA dF A A& oF 51%s AHA
st= A9 370 4 A9l Bayer, Corteva 2 Syngenta®} 3%

- vloldel tiF FA o= 20209 BIE] 39 2,6009F E21(15%) F71oH,
Corteva®] tlF vl 19 2,3009+ 28 F7}

<18 2-16> 7IYE o+ A o A2
(Shel:eior Shaq)
1= 2020 2021 YoY
Bayer 2,229 2,555 15%
Corteva 1,445 1,568 9%
Syngenta 480 508 6%
BASF 237 244 3%
KSwW 150 171 14%
=mBayer
mCorteva
Syngenta
mEASF
KWS
mOthers

2%
AIZ : Seed Market Analysis, S%P Global(2022)
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O A& F2 AR

O Aa FA= AF ArEd 1T%=2 AANAM Al dAdz & FA AdolH,
20213 A4 FA AL Ad tiel 5.2% st 799 6,400%F 2

< AA Hde] i FA AFer AA A JRree 26%s AASAL U
H QI=B%), Pl=8%), 6%, =3 A6 <

-
o
¥ FZ=Zo ML Muf HAHo| 2kzh BItst M, 55 ol B2 M JHHol FSSHHEA

E=2o| BX moijzt St
# ahel ote2|zt otAlokElE Y ¥ 20| XAoM A £ BUIet 71H A4S0z olsf BTt
O 2021'd A& EA3F ALY wlZo] Fhd v 7% Z7}

- Vilmorin, Bayer % Syngenta®} 22 7ol A AA A& FAF B 29%E Z}A]
Ag 2-17> 7|98 M X Hif 72

TE 2020 2021 YoY
Vilmorin 784 834 6%
Bayer 729 771 6%
Syngenta 653 699 7%
Rijk Zwaan 527 593 13%
BASF 521 583 12%
mVilmorin
®mBayer
Syngenta
mBASF
KWS
mlthars

AIZ : Seed Market Analysis, S%P Global(2022)



O 718 2= T2 AR
O B FA A 7= 2021 d A D8 FA A 5%

- ¥ FA Bl 20200300 vls) 202130 1.6% A% A4Sk 2,1089 % 2 o
o2y o}, 2021d AE 714 slgoz Qs £x s1Ao] g

- 202003 58] 2021 A7bA] A AAl W AR A Srhs vedlen v, Bepd, T,
L&, HEGNA= Aujazo] Ha

- 1Ak ¥ F2F AR ofAlof BB Aol A= 2020 thH] 2021 A B A6
HAo] 1.5% S7kstar A% 7HA17F 1% S7F

O Al A 7EAl= 20208 169 74705 EE oA 20219 199 4,370% EH =
16% 37

- Al 2021 SintEl] o ® F AAlE wmaA AR A A, A AA
A AE A2 Ad 1d St 5% ST

- 20210l 881E AR HA V18, HEE velerd AR 2 G A

SRBIEESY
A

LEER
2, sutebr), obthrel B Ak BAG) WAst] S8 ks 4E A 4%

- 2021 Authe A AA FEE fA A 54%E AR s Mg & fAlFhs
A =7}

- YTt A A WA 9% 2ol EA A Ao 2021d AU A AA
THAY 25% ST eH, S FAAN A ZEA= 20210 Zhdel] wis 40% STt

O wste] A 2021d o] GM Wk AR F3, AT, 3]sk
olAlo} BlH e X o] hastuA FA W7} 7

O RE ZE 2 FA aiutelr] FAE 202199 17.7%9 M A A%

- 32 A8 8 FHAE A A A e 2020d A MA Sakels] Ak
a7 ARl

- E3] gAjote} agtobe] He E2 sMAT A AAbo] 20213 siulelr] E
AN AZS F=

- 71% afvtelr] 7bE-2 AEe S A 89k 2020 A AlA sfibketr] AR
Aoz sl o rAYE A= i Al 4

of»



24 =2| FX +EY &
O AA T2 93 sdgLS HZ 593 44 BT ™% T2
A& oz FUE o, 20d 71E #A 3079 2

O AT 5Azke] AA FA AATFEE BAG Ak AA FANEY 3 Fui
CREEEE

<& 2-13> MA SX

W 54 A2 FO|

& 2015 2016 2017 2018 2019 2020
=& 10,665 11,378 11,924 13,812 14,370 15,850
=9 10,313 10,954 11,289 13,023 13,864 14,928
A 20,978 22332 23,213 26,835 28,234 30,778

EX: =M BAAE International Seed Federation

O A AA 2 2 TEE 169 o|F A& ARAE Hola =

7R, 208 2= A giy] 10.3% 5713 1589 5,000% €8 7|E
15.850
13,812 14370 -
11,378 [ T
500 3,193
2828 s
2,293
2,040 . 1,919
1.829 1 708 1,801 LR 1,846
: " 1,921 _
i 1672 1,712 1,803
67 70 65 Ma 72 ‘ 74
Do & AL On. 72 WA One & WHRC (e 2 I’
2016 2017 2018 2019 2020

EUFAC wIZYA w02 - SY  HWOE oo/F20o wE2

ZX: 2SRt (ISF, International Seed Federation)

<8 2-18> MA A &8 =2

RAER0} - EUE oF

O F8 & Il UEdsst Zg22 F 17k 292 319 93008 24,
229 9,3005F 2el& 20.15%, 14.47%2] Afr&<= 715
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- vdgEs 50d BT 15.67%0) AAES RYon, &3 A AA £ Fu W
Zo|9l A2 nHE= A

- ol9e] FQ& FEIitmE uH11.65%), =U(6.96%), HwFI(5.23%) So] Y=
Hoz BA

O 20d AAEAS} 3 FA FEFEE UEHE, v, T3~ FY £o0 2
$% FE7t & Ao 24

CE 2—-14> 20208 MA ™M - SR SA +SeE

=9 =7t MASXL =1 N -’;‘-‘H.'
1 HEzte 2000 113 2113
2 oj= 516 78 594
3 DA 524 16 540
4 SE 149 11 160
5 O|A2td 147 1 148
6 O|Ef2[ot 146 2 148
7 e 118 20 138
8 =Y 79 46 125
9 Ef= 108 7 115
10 o= 77 35 112
15 ot= 57 0 57

| 4,715 418 15,850

£ X International Seed Federation

0 A A EA S FRE A&Hoz AR 242, 0ddE A
Y] 7.6% =7} 1,492 8,000%F €3 & 71&E

O JAA =7 T M =
1339 2,0009F e

FY FEE 72T 7k ddgEz 204 7)E

o
TAd& 12 1%«1 dfres 7=

iy

- o9 AHd =7t ZE2010.5%), 590.4%), P1=@.5%) To=E H =T
e Aeee ey
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13,864

13,023

10,954 11,289

1,399

1,196
747 h =
836 769 828 - 868
702 ‘693 I |
: 115 w117 M |‘| 119 H 117
(. % H | e | | ARl L. -

2016 2017 2018 2019

mHEIE mIghA =g of= Qo oEs eYA= o=

Ex: ZH|ZXAg (ISF, International Seed Federation)

<38 2-19 MA X +8 A2

O 20 AaFAet T FATES UERE, v, WAE
To 2 £ RV E AR FA}

1,332

1,156
I 1031
' 119

&
2020
I} | A Bt

re
LY

, 2272l

Ol

- 78 TA FAd=TH TA FETO] FEEAY ol I =A FAuA S FHH
A4S 9e
<E 2—-15> 20203 MA S =& &
(Ctelehol 2Hef, %)
=9 37t MASxt SRS Xt L
1 El=E=4 535 71 606
2 o= 306 65 371
3 HAR 357 1 358
4 A0 311 5 316
5 = 238 33 271
6 matA 250 9 259
7 O| 2| ot 232 11 243
8 ue 153 24 177
9 FHLECE 143 16 159
10 == 119 37 156
A 4,589 372 14,928

£ X International Seed Federation
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25 2| FX 7| S
7L 719 &
O MAAZNA BFdts TAZIELS A ©9=53 AU 5F714,
023 59 3E7Y, A9 FAIAY 714 fPos FEH

O (=4 Ad H371d) 38, s, dAEs 5 gdFd ZoklA A
gFe ¥s= 714

- Hlo] A(Bayer), Hk2:23Z(BASF), th-¢-7F&(DowDupon) Fo] thx7|d ¥

SO JI9E A% 5 G4Y /EE S8 vol2 AT AN wEA KD
A48 Ssta gom, F4 9 Bk MR 5 ¥AAY AFARE 350w
=

- OB e AFHA AFTES B3 FE, B3, AANE 5 7L 5AE
M FA AgelN Fad FAH 4A AASNE 75

O (AY FTAIA) B HFFT& 7R E AiARF, MF 5 BAANEE A

shel FAE A4 - BulskE QA

O AA FAAR, 224749 FHANZSZE AH

O AA FAAFAA TR FEI} AL BB 0FA, FEA Z1%oln,
AR ARA FASAE AA F2| 1-4% FE 2

O WMEY 2 HAY A= SYAQ] Bayerel nl=AQl Cortevaz A AlA
A AufH e 30.2%E *HA

- Syngenta, Basf, Vilmorin, KWSE A ] 2~5% W& AAe= mjE 249 AA
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<E 2-16> HEE MA SXAE A2 Het

TE 10% O] 4t 5%0|% ~10% 0|2t | 1%0]| 4 ~ 5%0| 2t 1% O]9t
BASF, Vilmorin

[o="1 ’ 1 _

e Bayer Syngenta KWS, DLF

o= Corteva - - -

U= - Sakata Seed Takii Seed

ZX: Seed Companies Market Share, 2021

O BH, AA FAAFE AT D G HI YR FANY ] A% - T
o A 7Y 2+ A4 AR 7%

N

Ao FAANE BE, FEF Hole )& sl 9

- 2015 wl= ohe-ARZDowChemica)¥ FE([DuPont)e] &4, 20179 F= =%
3}t ARl F=83(ChemChina)e] 413 ENSyngenta) <14, 2018Yd =Y 7]4ke]
t=A 3e - Al A9l Hho]A(Bayen)e] #4FE(Monsanto) 14 5 A 719 ¢
Aol Ald

- olEE ST AR A FAANRE 1E A9 5 FIUEAE, A, FE,
dhol, Thy-A el A 2HHE 37 Z1(Hkeld, The-FE(Corteva), T3
34 AR A

h =
O EZH R&DFA S E T3l 71+HE = 3l BT AL e 2 AFF

SANR gk A7l ARl BakE vketa e



Lt. Bayer Crop Science AG

0 Cl8) Bayer= 54 78ke| =3 7oz Ao, &nja A4
ZE 3o A7HA 29 AE FHsts A A AL

O 2018\@ 8¢ Bayer+= u|=o] HALZ
o] % Bayer= 4 &% B XEZ

S Iy

= MonsantoE 6609 E2 o Q1<35FH o,
T o

(o)} =

ARE F §‘r—}§]/\P BASFel vz}

_VE

O AgEp FE 38 BEoA AR5, T4, HUAE &4, vlEd
)= WA Eof AIY 3

O A& 7FHs% w4 A% AIPEA 4k AR AE B4, 8 3
W AESA AR BE AE TXY 224 9 FHS 1 Au s FHolst

o,

20157174 SAbs gabE 2 MEHGM 2T S Crst x4 AE 235 ZEEZ(R M3

'—

Indication/applicetion/business Core activities and markets Main products and brands’

Crop Science

Herbicides Chemical crop protection products to control weeds Roundup™, Adenga™. Alion™, Convus™,
Atlantis™, XiendiMax ™

Corn Sead & Traits Seads and fraits for com Dakalb™, SmartStax™ RIB Complete, VT
Double™ PRO, VT Triplea™ PRO, VTPRO4™
Vitala™

Soybsan Sead & Traits Seeds and fraits for soybeans Asgraw ™, Intacta AR2PRO™, [ntacta 2

¥tend™, Ro
Ready 2 Y¥al

jup Aeady 2 Mtend™, Roundup
1 ¥tendFlex™

vo™, Sarenade™, Xpro™,
. Prosaro™

Fungicides Biclogical and chemical products to protect crop Fox™_ Luna™, M:
plants fram fungal diseases Delarn Complst

Insecticides BioAct™ Confidor™, Movento™, Sranta™,

Vayega™., Valur ngo™, Vynyty Citrus™

Environmeantal Science Tall Ficam™, Maxforce™, Esplanada ™,
I"as. y. g'.!i COUrses a"ld par l\h n=|l way tracks, H-Othrina™, Fludora™ Fusion

MIOELCTS B COUEIEMES IR AN QR S8

Vegetable Seeds Vegetable seeds Seminis™, DeRuitar™

Digetal Agricultura Digital applications for agricuttire Climate FieldWView ™

Other Beeds and fraits for cotion, oilsesd rapa’canoia, rice Gaucho™, Bollgard™ 3 XtendFlex™,
and wheat as wefl as biological and chemical sead Daltapirs™ TruFlax™
treatment products to protect against fungal diseases
and pesis

<18 2-20> Bayer &g 1}st 20 =2 XN F

O (&) ZE 3 Eore] 20219 wl&He 2029 7digr 22
20204 thH] 7.3% Z7}

O 22 #4d mj&He 799 79wt S22 A tv] 5.5% =7}
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Sales by Strategic Business Entity

Changs (%)’ Change {%)'
£ million 04 2020 04 2021 FAeported Fx & p ad) 2020 2021 FReported Fx & pad).
Crop Sclence 4,176 4,600 +12.3 +0.8 18.840 20,207 +7.3 +11.1

Com Sead & Traits baa 1,042 +6.3 +21 1,870 52 +3.08 +0.2
Herbicades 1,074 4 +21.2 +17.2 af +12.4 +15.4
Fumgicides GEa I +5.5 +3.8 2,638 +10.8 +138
Soybean Seed & Traits 505 14 +1.7 +4.0 G56 + 10.6 +14.8
Inaecticxdes na i + 1596 +17.4 1,370 +3.4 +6.8
Ervironmental Science 237 25 +8.3 +6.3 1.070 1,1t +31 +6.6
Vepgatable Seads 178 171 -4.5 -6.E Gad +2.0 -

Other 220 : +332 +276 1,455 1,458 +0.1 +4.B

<dg 2-21> Bayer &t 18t 20 Oj =N

O R&D F3b) Bayere §%F A& A8 & $83FE MAdsta %,
R

Y 3 7|FH3) o @848 F4

=3

O Bayer9] A& #8t FoF 2021d R&D FA=& 2,029 9tf== 2018 thH]

APG A 1% =7}

<E 2-17> HEE MA SXAE 12 Het

2018 2019 2020 2021 CAGR

1950 2264 4138 2029 1%

ZX: Seed Companies Market Share, 2021

O AlE, 89 2 &4 dloly 7Hke] 55 B A se &8 SAE N

% Bayer= 20214 Ez2tA Petrolinaoll FXF ClXtQl MEE 7HAM5I0 H2l2 FAIEE

S+ 2 UF ME Y JhEst

35 2 Ay A1 =7E 59 A% 4

4 % ABRE AF Ase AF ASHE B4 20 L B o
270 2990 wet Bayers tAY 9 SRE FeldvViewli s 53 54

=
Abgel BtEd A% & =4 &



O (FEAE) AE ST 253 &F4 =S A8 £3A, 1234
71€3 Holy % JAFA T =ETE g5t E&3U §F R&D A4

O Bayer= AEL T2 ML ANA SFT7HF HGY A 2Fs 45
T UEE &% R&DY 7|27} H+= AA Germplasm Librarye] %3}

O FF BoloA 7199 711 #HES 938l Genome Editingoll 71%¥HsF S5 71&
153t 5

% Genome Editing & E=TE£ M Z35l= Broad Institute, Pairwise Plants, CoverCress, Joyn
Bio, Pivot Bio Sz} 23| otH

O &F d=2h) 202008 ofglz2y wiehyel 2.78ha, 19 €3 w29
A& 24 FHFIHFeH, F AY &4 A3 FAAEIAF
Urbandale, IN Whitestown)& H-&

O vt AJEE S T2 HAkle 93 A= 9, vl 4 59 HelH
THE AT AFsE Fro 2 Az 349 FAE F7) AF

0% A FAMEE AFH} HolE] WO PR HEEES 9@
A5 g @5 o ARstE 49 44 5 59 Bk 2e4 I8 s

0§55 BA UAUS AT SH AS Y, 0 B4 5 AB4E FLIA
%

=
oy #8& 5o A9 < 3

<18 2-22> Bayer Marana Arizona Greenhouse
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Ct. Corteva Agriscience

72

0 R&D &2 Corteva:= AH, 7]Fd) &=l

[0 &) Corteva Agrisciencex= vl= 7]4¥le] ti=3 7|de g o$-¢

FEY PPoE HYH FY FE A4

O 20173 8€ 31¥ DuPont Crop Protection, DuPont Pioneer ¥ Dow AgroSciences&
Agtsted datal o, 20199 6€ DowDuPontell Al w2]=of 7

0 (AQED 99 FES 59, AR H% R B4 AT TEZHeES

Rl
O HE 0B AFD WA DI L 4B FEF L FFL IR
0 F8 dEe S5% OF Huieb), L Sl §A%E % e 24

O (&) 20219 T2 wj&9-S 84 299t @3 = 2020 oid] 8%

37t
<E 2-18> MFHE 2 29 22
(Ebi:uio} Shpy)
= 2021 2020 2019
=0 8,402 7,756 7,590
M1HE ZHE EBITDA 1,512 1,208 1,040
F: 20194 129 3120l ZRE MTE =2 N Mo 2EE 7 SXo| M=ol wat RAE Zzzop 7|Hoz FA|

T MES T QLT
gHel FAAMY Zle MEE T3 TAY A8 ZAYES AEer]
2%+ R&D TR} F

<E 2-19> Corteva Agriscience &7} &H|(R&D)

(crel:uy o gta)

2021 2020 2019

HI

k=1
R&D 1,187 1,142 1,147




Traits Plant Breeding

Leveraging biotech, native and genome editing
approaches to deliver robust trait solutions gain
across insect control, disease control, herbicide

tolerance, output and agronomic rraits

Biologicals Digital Solutions

Developing biostimulants, biocontrol and other

. ; - actionable outputs
natural-erigin products with proven, predictable P

performance

<18 2-23> Corteva

71543,
273

O (3143 Cortevas
T UEF R&D W3

90+ years of innovation and expertise for genetic

Differentiating and predictive tools that generate

Enabling Technologies

CRISPR-Cas technology, advanced genomics,
phenotyping tech, and more to help enhance and

accelerate product development

Crop Protection

Innovating in the areas of new active ingredients

and formulations for crop protection

SAAE 7=

=,

Ay ToA TS FRI

O %% 1% D HAA WA 1€ T I FHF PAGE At
4 AYY B

O AZE BH B4 ALE B¢ UM D 0 AF TF

ONBE FA FA ALE B AY 4B NS AT TF UR BF AN

0 FA4 R FA AP B AF NLE A AL Jlee B

73



74

0 (&% 2=z} Corteva:=

A AAC 670 FA &
for Seed Applied Technologies, CSAT)E +=3} 1L
EFAT HAY /i 9 FHAY HAE S

Zl

1

7% AlE|(Centre
4 349 Ae

O CSAT= 384, H2=E AH, T4 AHg 34 98-S 3, T4 §8& 7<=
A AY HAEES Y3 Z2ZAAE AF

O o] go|x Cortevas 8 AH AYo FAATF 7I|AE FFH3to IAH
HolHE FHst Al FFo ois 9+, F&3E A H2E, FF
EA3Z Ao &

Recipe Development
Combination of selection of seed
applied products and adjacent
technologies, proving best quality of
recipes according to the customers’
expectations and needs.

Application

Assess how recipes come together
on different seed sizes and shapes,
testing in different environmental

conditions and machinery under 5
realistic processing conditions.

Testing

Each recipe must go through a
huge testing phase to make sure
that all parameters fit the specific
guidelines.

<38 2-24> CSATS

Scale Up

- Treat seed in large-scale settings
typical to commercial application
environments.

- Ensure application confidence for
production facilities, retailers and sales
professionals.

- Prepare seed treatments for
commercial launch.

Marketing and Sales Support

Supporting customers teams to
promote their treated seeds and
offering visual demonstrations of how
the product works.

Training/Best Practices

Sharing best practices and
providing training for all people
involved in the seed chain (sales,
seed operators, laboratories, etc).



2f. Syngenta

0 (1) Syngentar 292 7ube] Fof R AP FE Hopo =3
Z19e 2 20179 108 ChemChinadl 1<

O Syngentat+ 1999 12¢ =HtE 29 FoF ¥ T2 AAYF-9} ofAEgtA|u| 719
o R AEEFS AT AFFY A 2 g oE A9

O (AFgEop Syngenta AFFECES 5% 2HER T, FAF AMY, Z0 2 ALY
Aoz A, 2 E 85 9 AF 4 QS s AAE AEFY
M, A4 2 alAI" e FAL

O Syngenta FA TEZZ 0= 2007] o)A+ AE3 6,80071A X9 =3

st L9

O F2 #AE2 St I, wA%E, A, 3 #E, Ve

O (&) 20219 FA &g 359 63uWntadsiE dd div] 11.6%

=7t
<® 2-20> Syngenta A} O &N
(SHe|:uHgl 2hay)
T 2018 2019 2020 CAGR
A 3209 3083 3193 3.5%
Corn and soybean 1679 1632 1706 5.2%
Diverse field crops 659 619 635 1.2%
Other seeds 653 12 5 -100.0%
Vegetables 18 621 653 2.3%
Flowers 200 199 194 4.3%
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0 R&D FAp Syngentar= F8 & FES FEH AL E FHAII=
FAE N
O Syngenta F#} R&D+ 2021 49 819tz = Hd div] 22.7% 37}

(HE 2-21> Syngenta &X} 17| eH| (R&D)

(EH2|:uH ot =He])

2018 2019 2020 2021 CAGR

564 372 392 481 -5%
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mlm
A
AP
-
Ay
p‘L
k=l
20,
(o
E

O Syngentas A AT7+E 93 Germplasm Libraries
Bl 3|AL 71HAe] Aok H AFE Tl A7 7Nk g F

O (343 Hi—Edit 712S %238 AuAr} AAHF} =9 EA=
Aast7] AT 5F 2 OAE Jiedd g3 FA o A

O 2019\ @ ¥¥3F Syngenta: ¥reAl F % HFHMH-EditTN) 7] &*olgts Als #H
A 7] %—,% ] S 2 Syngenta trait introgression A4 & &3 F5 <

Fg gl stelBe]z FAke] 483 7h&Eel 7)o

1
L
o

¥ HI-Edite ZHE0lM XMooz WMt g F(H)el 44 2Py ar CRISPR-Cas9nt

q &
e As HE Jlsg Adgst 7=
O Syngentaz= &% 7l Stalk CrusherM 7]&& &3 & ~E

3 AEE
2453 5000007) ©] 49 E718 ZHE vlolHE WO Ao FAY
R

£

O (5% =2 Syngenta= A AAALE 116719 &F €L A2E T4

@
m
mlm
ri[o
o
of¥

O F8 BEF 9 FHA My P& R&DE 93 Research Triangle Park, A



|

i
1o
P
)

st g2 x7] 9A HrHE A7 HlolA A AHE &%F F

O 20221d 8¢ Syngentax T=9 & AlY<= 98l 69.3ha 1129 R&DAIEHE

<8 2-25> Syngenta R&DHMIE]
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Of. BASF SE

[ (RR) BASF SE= 59 7%te] 2249 338 7|de= 2018 @ Bayerd]
AR AP E A3t 7|E R ERS, YT, HALETY &5
B3ty FA R A=A A B B4 AE

0 F8 A% YEow FEY FRLAUCIERRFAY, I AT L 53T
ML 98 FAAY

0 B4 Agel Fa A2 S8 AT AEA, Ak FANG, stolns
e A% ATNE FAE GFH T4 AY AF, Y $8 Fobol
2 A8HE fh0 B4 FYTAE )9 AZAA

O OAREY BRE A¥oGarvio), 54 AN AxA 8 HHFA AT
Z2AE
0 (g Eep BAF TEZIE 3, a4, AY &34, A%, 9%
2 B, BY €7 5o T4

O BASF SE®| thd A=e 1, shsel, 0T, S5, 58, 4 59 Fo 4
go= HA Axel FY A M) T

O (uf &) 2021d BASF SE¢] F#F &2 229 61¥9g 22 A
v 7.5% Z7}

(& 2—-22> BASF SE ZXt Of &

= 2018 2019 2020 2021 CAGR
e 3209 3083 3193 3563 4%
Seeds & Traits 763 2093 2104 2261 44%

Seed Treatment 300 1454 1495 1641 76%




0 RED FAD F4 2 B, B2 Ao, ABIHA - 34A 4 BE R

A3 =8 FE e vAE v €574 1S A% B2 3
wigl 22 AW v

O 2021'd BASF SE¢] #x#} Eof R&D FA2 99 4

7.6% =7}
{HE 2-23> BASF SE £X} £0} R&D FXIH
(Eheliot =ray)
2018 2019 2020 2021 CAGR
679 879 840 904 10%

O G933 w8 AdE A
N 9FS 483 ¢ g4 7l AL A= 94
ol FAA B2 8 AE BHe 9% AXUo]2

nd
\
:
ol

& FAMAE HZE,

Q.

O (SEED TECHNOLOGIES & ANALYTICS) R&D 7]5°l o
dEst A B 24 A Aw
O (F& A8 Core, Prime 59 M2 A g H71x9 HESZH 2 X

2 1%g =5tel 71 AE ANE A9

=
=

o
=

Z o]

O (8% ¢l=8h) BASF= 22493 59 ol=23ElUe] M2 F2 /T A
MAEstY ZAERS OAE £FAHALE 43 T2, AF, 7€ §

A4 AY
O 65ha TFE9] AEH Hu FFo Aga 7=
g Oxd &34, A7 ZEAE

2HE 24 L 4E A48 AE A

O A
4 HA 2] AE AZEHES A
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Ht. Vilmorin & Cie(Limagrain)

) OB2) Limagrain® T2 rute] Fx 9 Aeld AFL AEom
4 8 A2 M AE 40 FHE £ FAYSEY 18

0 1975d A& FA 3] Vilmoring §
BE 44

O ARG EoD QA& FA9F & FA}, Garden Products AHY

O Vilmorin & Cie
T A7 F

10
—Ll
oX.

| -
I_.
Z

A2 &% ok o 600071 FFL Ak glor, o
2]

O (A& T2 A& T2 2ok A AlA 1912 80F ol e A== 74
O F2H) & FA FoF A AA TR S, 9, sjutetr], fAjol g

, T4
AE T4

O (@29) 20213 Vilmorin® =2 wj&o)e 59 49Wul &=z AW
Y] 15.2% =7}

<E 2-24> VilmorinQ] =X} 0 &N
(Chgliot §2 %)

2018 2019 2020 2021 CAGR

2HA| 446.6 4484 4773 549.9 7.2%
Vegetable

248.7 239.2 248.4 251.3 0.3%
Seeds
Field

197.9 209.2 228.9 298.6 14.7%
Seeds

0 R&D F2D) 71%F R Ao did IFE F8A, —’ng} Wz 2
G ), BE D) DY AYY, FAY 32 5 29PE A

NEL FF Mds 2 52 F



O 2021 Vilmorin®] =A} Hof R&D FAH S 19 13¥ul g-22 2@ ffH]
8.0% =7}

(HE 2—-25)> BASF SE9 &AI =0 R&D FXAH

2018 2019 2020 2021 CAGR

96 107.8 104.7 1131 6%

0 GATP AR £ slEE dY AHIT Jle@ANE, I
AP HE B8 F

O
=
NI}
0
“
(m
°
>
Job
=
ol
£
=
i
Mo
N
i
i)
o
Y
N
r

H gzok

O &F d=Z2D A AA 10074 o4 AFAEE T=3t9 B, 715,
B 5 AA 2444 BHEA AFFE HZE

mﬁ

More than

2,000

people contributing to the
research process

More than
Which is
| UV 0
ey 28%
research centers of the total headcount

spread out over the world

<38 2-26> Vilmorin & Cie & ol=Zz}
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Al. KWS SAAT SE & Co. KGaA

82

0 (UH8) KWS SAAT SE & Co. KGaA+= 1856 del| Ay ¥ 7|4te

g2d 48 $3 34

O 7 AA 30712 Breeding Station¥} 1502] Test StationS R-f3tal Qo
4, &1, gr, $79 233 7|Sdel F4

O (A E°D KWSE S, AR, AlEd, 74, sinkelr], A& 2
718t 3E FAY HE ST, AN R o T3

0 (W2 20213 KWS] wf&e 159 399gkf22 Ad tiv 17.5% Z7}
<E 2-26> BASF SEQ| EX} 20} Oj&H

T= 2018 2019 2020 2021 CAGR
Of =<4 1,113.3 1,282.6 1,310.2 1,539.5 11%

[ R&D FAP) KW5e] R&D &F2 5 3T 71 5 AT A4 g,
A AR HAE FF U S R RS Vet 99 AdolEe
Ul 7 8 999 4

O KWSe] R&D Fxk= 2021 29 8owivtf-2=2 Zd oiv] 13.6% 57}

<# 2-27> BASF SES| X 20f R&D FXY

2018 2019 2020 2021 CAGR

205.6 236.1 252.2 286.4 12%




O G KWSe| R&D B2 &A= AH AR

T2 O A ALY FES AuE F A= FA AL 23

49l AR 2302
3]

O Bgpdo 13ha 7Re HE ddstyd EnE, 13 "HE St
AT 8 Fo|m, WA F 10ha FE AA| $FALS F=35

Ade A% 1F §F Z=2a9 9

O 2¥ 2l 14.5ha F-AE ¢

-
e AZ WY 4Eae A

= Breeding stations
= Test locations for trial cultivation

<8 2-27> KWS |3 2l=¢e}

rulo
i
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3. =W &4
31 3l IXAME A&
O S UARE FAANG FEE 204 65059 908 ABF 5.4%9)
g 27A7HA 89639 TEZMA FIHE AR AW

O 20203 71& FAFAHZANY wEd g FA Fude 65059 o=
‘173 591991 Ht} 9.9% =71ste] ‘15 o]F uwid AEZFHQl AA FA

Holal =

i

- 20203 FA S ACAA 6,5059 ) T T T2 5,621 (86.4%), 3l <l
TE 8729 U13.4%), sl A4l - Avfd S 12994(0.2%) 02 FA}

- A A o9 HE 5 uEdS 3 A F Mg 111759de=w 17d
el 3.8% F7}

896,389

Q00000

800,000

700,000

650,500
600,000
CAGR 5.4%
500,000
400000
300,000

200,000

2020 2027
<18 2-28> I SAANE =

O Y EAANZ FRE ud 27 Ao, AA EAAANA A=
Al - vER

- Ul SAAE FEE 20159 5,00899, 20161 5,40899, 2017 5,91949¢ 2018
65059 0E W Z7kka AW, AA FANFAM A wFS 12%

A~ =
T
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BEE BRAA 1798 FrlstR o,
o2 Ay S}

O RA F ALFAT 40699 Yo A Tl 625%, ‘17 hul 8.1% 7}
- A2 397 ALRBATL AA BABRA 60% o4 AAHT AP Fr

O thro & FHrEA 6989 o, WMATA 6539 9, S 4719 A, AEEA
2309 9, A FA=TA 849 |02 AA

B LEx GRS AHAESI OIS @K E/ALE/7|EF WUER WAZER}

5,000
4,500
4,069
4,000 3,765 ——
3,371 =
3,500 13,147 —
o000 |
2,500
2,000
1,500
b 567 ;0 486 571 605 618554 , 598 653 =
500 - P E 80 0l
‘[j ]Emzoo 52 I I—EZI 177 co Eé 211 [ I—E 1230 o,
(1]
20159 7| & 2016 7| & 20179 7|&= 20209 7| &
EX: SR #g TAF 20204 7|F SR AEfZAF 4RMAE SAHE
= —
(18 2-29> Z=H O

O FAZIHY T4 AETE BFd AT AF = 3 9270, A& 6.1,
E&/AE/7EF 317 o2 YERd

<E 2-28 BRIY BE A N 4

7 N | oas | @ | osm | osm | osE | SEOF
HH =2 1.2 6.1 2.5 9.2 26 29 3.1
LR 1.1 1.8 2.3 7.3 2.6 2.5 2.7
SAaTE 1.6 9.5 4.2 20.7 2.3 7.4 4.9
sSTe 2.0 36.6 3.6 12.9 2.7 10.8 6.2
=2 1.2 12.6 8.3 19.2 33 1.6 2.3
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O Z27)9)¢] AlgkEap AyAleE 9 shujol o

ZFA 7} 48.51% % 71 AW,

22.33%, S5 18.66%, & 5.21%, ¥ 2.37% T
- 2279 AgEa = dujde 8399Y £
(EH9: kg, THR)
& WA ZHoj 4 EHOjY H|S
H 55,410 19,925 2.37%
3 50,030 43,726 521%
FAPN, 2,950,740 407,450 48.51%
22 10,247 6,645 0.79%
i 2,294,689 187,550 22.33%
FSTT 11,798 156,716 18.66%
= 55,800 10,300 1.23%
= 100 75 0.01%
el 19,028 4,980 0.59%
= 550 200 0.02%
7| Ef 902 2,375 0.28%
A 3,154,605 839,942 100.00%
O TA7IFY AMAETA ik 2 Aojde 3571 15.53%, FI; 14.36%,

11.81%, EULE 8.65%, HlF 8.18% =<

- VYY) AaTA T BjR 4,069.99Y FE
- AAaEAY] AA YA 3201,899kg F 70%= s 2jollA ABak =
(EH2: kg, 2He)
Al AFEF Tl ol
28 kel mojey | T
=Ly kel A H| S
- 5,187 84,162 89,349 6,317,370 15.53%
HYj 2= 103,193 83,250 186,443 3,327,803 8.18%
2 141,160 716,892 858,052 4,806,884 11.81%
A2 X 24,938 61,612 86,550 1,311,469 3.22%

a7}

=
T



QFH = 22,676 50,418 73,094 1,283,327 3.15%

It 33,522 45,495 79,017 5,843,011 14.36%

o} 5,643 42,403 48,046 930,734 2.29%

=4t 171,514 12,150 183,664 1,726,434 4.24%

=k 4,141 32,343 36,484 1,149,700 2.83%

20| 822 32,603 33,425 945,104 2.32%

EOE 6,564 864,633 871,197 3,518,562 8.65%

ege] 15,271 1,282 16,553 887,496 2.18%

=2 730 40,617 41,347 920,004 2.26%

o 2,839 19,744 22,583 782,002 1.92%

222z 543 17,127 17,670 612,429 151%

W= 2,092 2,443 4,535 709,790 1.74%

Al 2,115 4,126 6,241 77,360 0.19%

= 8,713,530 0 8,713,530 623,660 1.53%

s 2,691 17,044 19,735 159,436 0.39%

74X 504 613 1,117 90,117 0.22%

X7 E| 286 457 743 13,825 0.03%

kS 3,470 165 3,635 141,888 0.35%

==t} 630 14,950 15,580 245,992 0.60%

=8 gt 700 0 700 66,380 0.16%
2F_x|. !

EOE 1,756 585 2,341 333,900 0.82%

=l 5,880 12,703 18,583 292,657 0.72%

7| Et 398,117 87,098 485,215 3,571,718 8.78%

A 956,984 2,244,915 3,201,899 | 40,689,052 | 100.00%

O TA7ZIH S HTA ikd R Au Y2 AT} 31.53%, Hsob 10.58%, &
FHg] 8.26%, AE] 6.88%, X% 6.08% =Y
- SA7IEY A T B 69799 FF
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T2 Rl ZHoj 4 THOjY H|S

Abadk 2,918,361 2,200,360 31.53%
Hi 514,435 254,520 3.65%
b 748,578 424,522 6.08%
=50t 1,478,819 738,547 10.58%
chzt 545,128 271,660 3.89%
=FH2| 1,492,437 576,410 8.26%
N 865,110 380,044 5.45%
A 360,118 151,215 2.17%
o & 601,918 281,876 4.04%
M 2| 453,716 480,145 6.88%
F ot 233,250 64,320 0.92%
OfZ L|Of 1,591,450 282,810 4.05%
a2 243,137 238,591 3.42%
SimE 52,289 47,120 0.68%
MF 193,293 72,950 1.05%
7| Et 1,127,977 514,110 737%

A 13,420,016 6,979,200 100.00%

O TA7IFS BT A Al Wk 8.90% EH 8.32%, Al 7.96%, =3}
5.70%, 7Hleld 4.01% <=9

- 2A7Y SHEA F DA LS 4712999 5

MN

(EH9): BHg)
2 Y o B HIF
=3} 268,612 5.70%
20| 375,280 7.96%
5t 419,305 8.90%
IAEA 115,434 2.45%
= 81,235 1.72%




== 392,079 8.32%
WX 58,785 1.25%
A= 57,279 1.22%
Hols 82,918 1.76%
7t o] 189,114 401%
Iy & L| Of 67,513 1.43%
bS] 71,770 1.52%
7|Et 2,533,615 53.76%
A 4,712,939 100.00%

0 FA7Ie WAE

Z2} TR e =

L7 13.14% FEol7F 5.21% ¢

652.591 ¢ FFolH,

T2 hoj o4 oy H|=
LEtZ| 857,513 13.14%
S LEtg| 3,850,750 59.01%
TtIpEr 1,800 0.03%
&S0l 340,300 5.21%
ol 147,600 2.26%
X 75,500 1.16%
Mg 35,800 0.55%
M 9,000 0.14%
7|Ef 1,207,400 18.50%
A 6,525,663 100.00%

A7)0 APEA Bl F 200509 >

oy, EIHA 18.13%,

—,—b}-r 11.42%, S5 10.25%, AU 3.97%, Wy 2.82% <<

LEtg]7F 59.01%,

89



90

(Etel: 2

[0

)

T2 ZHoj 4 EHOHY H|F
YLE 64,782 2.82%
SELE 262,062 11.42%
C=Lt 2 235,350 10.25%
L 21,777 0.95%
2HLIR 7,653 0.33%
LR 91,180 3.97%
=HLF 7,210 0.31%
HEOHA 416,222 18.13%
ELHF 1,535 0.07%
7|Et 1,187,674 51.74%
A 2,295,445 100.00%

O AT SIARIEEA Bl
20.03%, olgeltaetx 11.01%, &4

i

300.99 4 oM, <l

0.65%, % 9.55% <<

(EH$: 2H)
7= ZHoj 4 THOHY H|F
Sy 95,763 3.18%
= 42,537 1.41%
T3 9,045 0.30%

Ol 4t 602,850 20.03%
O|e|etaetA 331,407 11.01%
zg 320,420 10.65%
& 287,430 9.55%
X 34,291 1.14%
Soro| 1,127 0.04%
7| Et 1,285,045 42.69%
A 3,009,915 100.00%




02U E2A1G 94.0%= T o] AZ

O B o] EAst= g FAVIAG L2 it F, 133670 ite U Sonk
APsta dom, sieles 7|4 V1 ik, suet 5 B3 7142 81

= A
<E 2-29> SAPJ|Y SA 73X
(Chel: Al = %)
T= =LY 2t i | 2t =LY +3l 2] A H|Z
s 1,336 4 81 1,421 100.0
94.0 0.3 5.7 100.0 -

AR 1,211 3 34 1,248 87.8
el 70 1 19 90 6.3
SR 40 0 14 54 3.8
if=g=] 15 0 14 29 2.0

o FAQA S 20d
58.2%, %7k @) WS 47.8%

- FAR ol F4 9 F5 Bujel 9L1%E FhelA B4

- S EATIGe] BA Bule] 13.5%tko] S Slel A Bl way

<E 2-30> XY A 73X

Bl 1z 117594 ftrolr, o] F

4 oo

[
o
=
i

2 siel 6"35;|52r°"§u“$ A
St EhOf o 56,213,562 8,716,159 122,436 65,052,157
S 2 HofH 45,599,863 1,097,756 0 46,697,619
S Eojy 101,813,425 9,813,915 122,436 111,749,776

O =W FA7IFe 5 F5 T A7 96.7%= 71 &2 BlSE A

O UFE /1Ye AT e B, B, WA 59 FBL
Qw7199

T=H] 99.99%7F A Al A LAY



<E 2-31> =LY

SXI1Ye 5542

(EFSl: BHel, %)

- EE/A =
22 | Hz | M2 | @ | s | osa | wm (SSHEL 4
620 8,429,039 | 20,000 113,600 | 132,000 19,400 1,500 8,716,159
oF)
0.0 96.7 0.2 13 15 0.2 0.0 100.0
2R 100 208,571 0 33,600 15,000 94,000 0 266,671
SR 0 385,760 0 50,000 109,000 10,000 1,500 556,260
s12 0 398,510 20,000 30,000 8,000 0 0 456,510
e 520 7,436,198 0 0 0 0 0 7,436,718
O I X714 &Y 52 AL 49.9%, 3+ 26.6%, 5-&/A5/7]

Bl 13.8% «2E YE

92

O AFH MA FE52 AT FH5 o] BE TR 7oA A
<E 2-32> U XIS 58 A Y
(EFSI: BHR), %)
EQ/A
22 | Hz | M2 | @ | s | oea | s (SEHEL 4
30672 | 2656937 | 18250 | 1,414,603 0 474473 | 732602 | 5327537
Al
0.6 499 03 26.6 0 89 13.8 100.0
A ] 0 114,600 9,250 134,850 0 51,350 60,801 370,851
SAaTE 28,000 476,758 9,000 547,000 0 63,123 151,801 | 1,275,682
STTR2 0 455,500 0 352,753 0 30,000 520,000 | 1,358,253
e 2,672 1,610,079 0 380,000 0 330,000 0 2,322,751




3.2 2 SAHMA He
O 2 2GS 1,6257] 4A = 22 o] 59 o9l A7
AA7} 89.4%E F+F/7E o|F1 Y= AA

O A&TFEE 1,45271(89.4%), TATEE 0700G.5%), T EE 5471(3.3%), tEE
2970(1.8%) BAZ ZAF

td

l

54 29

20

1452

iR EgipE smqgR sOigR

<A8 2-30> =W SAAH LA HIS

O °1% FAY AU V1Y SN 337% FEOE ek

- A 7199 HEE &R 4350(79.4%), =275 6371(11.5%), == 3371(6.0%),
o= 171GB1%ZE A

- TAY 9 AHY 719 AR 1,0170094.4%), TR 27T0Q2.5%), SR 217
(1.9%), 7= 12HA.1%=E ZA

SAE T EAY 9 A

6.0%

31% 10m —11%
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0 AR EAY 5 dE 9d
R&D A 59 d7d% #
O 16257) FANY F NUATAE HAD
3.1% o™, o] 7195 1

A4

TM(14%), D= 17T0(34% = ZA

O

W WA gFe /Y ol 15% 42

F& B F §F A
d AEt 2AT 47

& 507 A= A 7149

o
o
- 1Y TEE A TE BH BHS AR 190G8%), FaTFE A%, FTFE

FANY] A78 24 B 9HL 1915300 & UER o, 7R 7199

- A8 A9 60.3%= Ao, HlEd24 38.0%, Feld 1.7% <<
< 2-33> SAJ|Y A48 Eo ZFHA
(Ehel: ahel)
e x| fal24 Hg 2y A

N 1,155.1 33.0 727.2 1,915.3

E 544.5 20.2 213.0 777.7
g 1,821.5 57.7 1,550.7 3,429.9

STE 1,778.4 31.2 1,473.5 3,283.1

o Bl 28,497.1 601.2 22,528.9 51,627.2

O U FA7199 2020 @ R&D FAFHL 6959 ¢olH, o] F 62.7%7} o=

Z1g oA Ay
<E 2-34> SXI|He 378 S
(SH2|: k=l %)

- XHA| 2= +E =
TE AT | @TEH| | ARy A i
MY "H= 5711838 240800 997783 6950421 100.0
272 811575 67700 37200 916475 13.2
gl 500954 35100 234200 820254 11.8
e 736250 72000 49800 858050 12.3
Py 3613059 66000 676583 4355642 62.7
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T FANY F AAAT AH L B2 71de WA L6257 it T,

O
4.2%697) W=Z YeERd
O M FE A&l U= 7Y AEE HFE FATE 304%, &R 29.0%,

5 23.2%, =75 174% =2 JEeERG
- 719 FERE AYAE AAH Hf{p vFe FE 55.2%, TATE 23.3%, FTE
22.2%, AT 1.4%2 JERG
<E 2-37> BA7IY slME5 A4 oS

96

T= A oS A
A 69 1,556 1,625
e =] 20 1,432 1,452
=A7E 21 69 90
STE 12 42 54
2 16 13 29
O dAF Aol Ae TAVIYLE AT A= ASHE A, A AA
H| =%k HI &=

FROIFE Dol 7 ol $FUom, o /1Y FRAHE

erg

CE 2-38> 2 BAIIYS E=E X +UA
(SH21: 70 Wit, %)
2 | Mg | Ma | B | s | s | osE | CUE | g
71 = 2 57 1 8 1 2 4 75
H| & 27 76.0 13 10.7 13 27 5.3 100.0
O 3MYAF Aol fle FTAVIFY FIAHA AREE T AFoE FE|
7 =4 el o, AFGAl 52 So] e ATl FAAS Ae=wE I
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O (M=) 202018 F-¢rfe] 9] viEdL 130094z Hd tinl 7.2% 57}

(B 2-39 S?HIOI29 At 20F i &

(Eh2l: 23, %)

T 2018 2019 2020 CAGR
O = 4 1,040 1,213 1,300 11.8%

O R&D FRFH) DNA vh7 B8 5 AHTL /168 B4 85 F

- THbol e WlE| o 15%E R&D Eokell £2 5
- ARFY A AEE fF ARG ¢ dde e JEAA e
Zes 5% A4S - AEY - w4Y S S 75 FR =Y T

- DNAR7 &8, A&
AEse 7le 28 55 F

o ME

N

% of 1002+ & OA} DNA OB 248 £ Rl DI XIS} AlAR 7E510] AES SA &8

O (FF d=Z2h = IJH A A729} si9] 6/1=(F=, v, A&, d=dAk
vkt B7)) @A el W d7AaE Sl R&D U ES = B4

Ay

- A AF, BEvtE, Q0] T ARIPEA A FEEe f& HY ' 7=

3) ESME ooz 7}

4) ESME Az Ao 5) S®ME ojerot 6) ESME E7|
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Ha EEHT glow, olF AA FEMNERE JAAANTIE= Aol 4
(B 2-42> ME9 £ A AQ A WAQIX0 ot SEA W TH AT
e tHE 18 HE =82
e Genome sequence of the hot
. pepper provides insights into
4T

(Capsicum annuum)
genome sequence

the evolution of pungency in
Capsicum species

¢ (Nature Genetics (2014)
46:270- 278)

bZIP transcription
factor@ CaAlEF10|
7|70 2t 22 ABA
A HEIRHOf 2tofok

Ux 2Ee2 Wds 7E

* Functional analysis of the
pepper ethylene-responsive
transcription factor, aAlEF1,
in enhanced ABA sensitivity

and drought tolerance

e (Frontiers in Plant Science
(2017) 7:890)

E3 ligase@! CaAIRF1THAZIO]
EMOIASIZ A0l CaADIP19|
FE-o]| rofs Ax
2EIA LY B7t

¢ The pepper RING-type E3
ligase CaAIRF1 regulates ABA
and drought signaling via
CaADIP1 protein
phosphatase degradation

e (Plant Physiology (2017)
173:2323- 2339)
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- (2A)) TALEN(Transcription Activator-like Effector Nuclease) : ZEN3} z9}
2bE Aol frAbskAI R, AR S A7) 7 vl Ate B EA

- (3AMt)) CRISPR/Cas9(Clustered regularly interspaced short palindromic repeats) :
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