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VIR R R RARM AR, (2014 B AAOARDL: FIEARLAFRIEIED (25, 2014 4).

2 Navin Ramankutty and others, “Trends in global agricultural land use: implications for environmental
health and food security”, Annual Review of Plant Biology, vol. 69 (2018).

SHRAN, (AIEFERE AR, —FhgE &%), Clayton Campanhola #1 Shivaji Pandey i
(6%, ZEMER, 2019 ).
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SR BRI EZIREN A 3R, AR IR R 18/ 330 J3 A B, b 80% et T-4%
AR P3G R o VF 2 30X A BRoK I B0 H 20 ™ 5, T A AE YRR A
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CRARHEZ, CRESLIARR: EHE SR (2017 4, T H).

SRR EER AL A R A B LR G2 AR R T RIZB AT A A4S, (2018 i
TR A AE IR 3G90 RARMEE ), (e Z2MEIR) (B 5, MRS, 2018 4).

¢ Development Initiatives, 2018 Global Nutrition Report: Shining a light to spur action on nutrition
(Bristol, United Kingdom, 2018).

T A BRI E AR, (SRR 6: R ERR, {8 A\2%), Paul Ekins. Joyeeta Gupta
Fi Pierre Boileau #w(8IHr, SIMFRKZHRIL, 2019 4F).
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SRR, (HFURE KA AEMZ R IRGLY, J. B8anger A1 D. Pilling 4w(®' 5, 2019 £F).
® www.fao.org/save-food/resources/keyfindings.
0 {EFERAT, (2018 SEFTH SIS PRI AOPIA) (2018 4, TREEURFIX).

DM AR TFHEFHERL S, (2014 FETMERKFESITFELE) (BREEHEY,
ST/ESCAP/2704, 2014), % 1 7116 M.
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23, FERHgm (s FE R gRtE), J5 )& CRISPR-Cas A, B & —F&nfLUEHEN
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2 ARG VBT VIR THOR ], DA Bsodt e & 7 S e T 20 A

B %, (2018/19 R AEREM MBI E) (W, 2019 4).
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¥ Syed Shan-e-Ali Zaidi and others, “New plant breeding technologies for food security”, Science, vol.
363, No. 6434 (March 2019).

5 J. A. Heinemann, D. S. Coray and D. S. Thaler, “Exploratory fact-finding scoping study on ‘digital
sequence information’ on genetic resources for food and agriculture”, FEFR ML FEIRTS 1 &
HRBEILA2018 £F).

o {EFRAAT R, CRERRR: AT HEARSGER A RGO (R, 2019 4 4 A).

(2018 FHALTEAA SN AT EARRE TR L E) (REEBRY, HERRS:
E.18.11.C.1).
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8 https://qaafi.uq.edu.au/article/2019/04/new-breeding-technology-draws-genomics-paddock-realities-
and-computer-power.

¥ Erol S. Kavvas and others, “Machine learning and structural analysis of Mycobacterium tuberculosis
pan-genome identifies genetic signatures of antibiotic resistance”, Nature Communications, vol. 9, No.
1 (October 2018).

2 Mischa Tripoli F1 Josef Schmidhuber, “XREELERNY B 5 Lok b S FIHHLS, BUE SRS
O, MRAZ AT, EFRE S SRS DL, 2018 4.

2 www.fao.org/sustainable-agricultural-mechanization.
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T ML T I R LSRR AR AR 55, LASR Ll i 8 T A . BilnE 2014
By AN IR 140 733k, B E 2 FEMEE S Y. ¥

2 R, (BBRARTR T FREEREEBIR (INVESTAD) (2018 4E).

2 Walter Willett and others, “Food in the Anthropocene: the EAT-Lancet Commission on healthy diets
from sustainable food systems”, The Lancet, vol. 393, No. 10170 (February 2019).

% Howard Bouis and Amy Saltzman, “Improving nutrition through biofortification: a review of evidence
from HarvestPlus, 2003 through 2016, Global Food Security, vol. 12 (March 2017).

% www.worldfishcenter.org/pages/gift/.
% http://blog.worldfishcenter.org/2016/12/improved-tilapia-breeding-program-in-egypt-a-year-in-review/.

7 BRAC, “Artificial insemination: maximising genetic potential of cattle population in Bangladesh”
(June 2015). 7] £ [5 : www.brac.net/images/Artificial Insemination.pdfs
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A R A B L RORRR 22 1 {6 P I SRR Py RN o e 97+ et g R A ST 43 %
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EIRUME R EAERCHE R .

2

©

Zhenling Cui and others, “Pursuing sustainable productivity with millions of smallholder farmers”,
Nature, vol. 555, No. 7696 (March 2018).

2

)

Matthieu De Clercq, Anshu Vats and Alvaro Biel, “Agriculture 4.0: The future of farming technology”.
n] & [ :  www.oliverwyman.com/our-expertise/insights/2018/feb/agriculture-4-0--the-future-of-
farming-technology.html.

% https://innovation.wfp.org/project/h2grow-hydroponics.
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* www.fao.org/fall-armyworm/monitoring-tools.
% www.fao.org/ag/locusts/en/publicat/meeting/topic/1978/index.html.
¥ www.iaea.org/topics/sterile-insect-technique.

% Rodney Lunduka and others, “Impact of adoption of drought-tolerant maize varieties on total maize
production in south Eastern Zimbabwe”, Climate and Development, vol. 11, No. 1 (September 2019).

19-12809


http://www.fao.org/fall-armyworm/monitoring-tools
http://www.fao.org/ag/locusts/en/publicat/meeting/topic/1978/index.html
http://www.iaea.org/topics/sterile-insect-technique

Al74/238

19-12809

Hza /i B AR E A,

48. FIFH TR EG RN T 50 A HLAL B35 11 N T84 66 1IE 7 2038 4% [ 1 L b fd
R, RIS, TEEAL . ARV K 9 FIYR IR HIB AL o X B EHE T AL
AV AN A SR T B e == 07 5, A BT AR P IR B R R B A XA
H, Gn R E U RES B IR FE R BN T8 B R W I ARy RAR AN AR bR P 2, 3]
2030 4F, AIKATLRYT 3200 5 AEIRRAR, AGTHATIAE 290 12 mi%E & A k. 3

49. ELIEIN RS Terra-i ] B2 BHRANN TR BE, SCIFERERHL TSI AR
PMIRAAE R o 36 DERARMAEGEZ T — DR BEIAMEIR RS, Ak X
RS i AT 1R ARV R ARG SN o 37 J8Id Open Foris 2545 {2 E % 1 F5 4 (8] K4 A1 4y
BRI, A4 R BE THLA /N BE 05 B4 il AT I/ 1) — e w1 3, DA
PP SR AN AR IR LB L -3 Open Foris 14 F T WA % 5 738 ) L it Mk a2
EARMEEHURAL X B A, DAREE 5 5e irdE O & MBOA A R

50. A AR AT 75 L RS 2K ANFR > BOBOR, AT DB R A A8 S S
BIK AP 2T B3 (WaPOR), SRR R HWRTK AR =3 . 39 3@ 2401
P BAE S BRI RERE SRR A 2 DA AN R, VAR B
AR EATSER 5, JF AR /IR ME 2, ARy =oAL &
1 ) 2% B 7 i A2 TR By ) AT S L 25 8 P R 75 5K

51, BERESEEL R PEAOL AL BRI FeHRi bl A8 B FE AL AF)
AT RS R R, IXAE SR P R R IR AT, AL S
R, IR K A ORER R /MR K Y HE /T S 5

52. RGBT, ERMFEAL R BOR AT DR R KGR . i, AR lkas
ALV, XTGP B R R, JFICHE R R, DL KO T 58 BE A
ARG RIFNLER T AR5 R w0 B RCR MUK R R - ARV 2 AR E
oK, TR VRV HL A ZEN AR BUE il KIN 81, (AT /N RIS R EROR
S VRS m T EAE I A R AT, XA EeE T BT R
AR Rl R A LGP ZHOE R MATE, ek TIRE e, NN FERKR
T TH 550 SETTIIARAMIN o FERILLIE, VR AAE S8 AR ¥ F /K s
1 60%, [FINF=EGI 7152, DAKECER LB S 1 7 15,

% Microsoft and PwC, “How Al can enable a sustainable future”(2019). 7] # [4 -
www.pwc.co.uk/sustainability-climate-change/assets/pdf/how-ai-can-enable-a-sustainable-future.pdf .

% www.terra-i.org/terra-i.html.

¥ www.globalforestwatch.org/.

% www.openforis.org/.

% htps://wapor.apps.fao.org.

O —FhRe R 4ERE K A LR R . /D LT B (BD AN E) MR 0 b 22 FEAL B R AR A1 FE

4 www.naweb.iaea.org/nafa/swmn/soils-progress-report.html.

11/17


http://www.pwc.co.uk/sustainability-climate-change/assets/pdf/how-ai-can-enable-a-sustainable-future.pdf
http://www.terra-i.org/terra-i.html
http://www.globalforestwatch.org/
http://www.openforis.org/
https://wapor.apps.fao.org/
http://www.naweb.iaea.org/nafa/swmn/soils-progress-report.html

Al74/238

12/17

EeMHNERTFE~ZERY

53. RARFAERIMI . NG AEREERE OR™ AR 7 i dh 5 B = S ER )
AEEANKEH . BEE i 2 ENERup b dEll, itk B
TRAFT i bR N T 9 A AR SR A S5 A0 i Aot LA S AN A -3
SRR BRI M. REW, SORIFAGEIUR R AT 208 AR
s 5 bR B DR B il 2 A U B AN T 2 B — B0

54. REIWAR. KW TR REZ I HHERTTR, KGR i
HIR AR A A BRI, Herb R R (2 — M s AU R BUE Y —— 3 it &
BR. EUIKANTEEMEMIES, MIKPEME M ERER, SRR
RRTRHFMIL . SR U ER RS R, SRACSCE BRI
IRl B HURKGE BRI s o s (AR ZEOR. Aflasafe, A 5E
FrHEFRACHEA 3 i B R W MR A SHE, By A sl BRI i LA AR
A I B AT T AL o

55. HLTIANIE RG] DA OR 22 4 D S IR RO AN o B it s 00 R 175 1 22 75 20t
iz R NBEREATIBER, BAR S SR SRR ] 52 75 e a4 3k A& AR A
JE o T B PR T X A IE B RGAT RS, DSOS E A R s g A
o DX HBE AN 237 2K A B IR 6 i L w5 08 ol e B TSz —H
bro BIRCZAMEFRAEANHIEO PG Ttk fedtfrEEBe, AU
HE%57), USEHEEF6. BEGEEMS, mREEMT 2N, RNt getRy
BT IR AN EI IR A o

56. AFEDRALIN A AT Bl WS IR ZE 1 U A 1A R A R AN E |
SMEIB BRI L, ZBOR RO 2 . BA U THIIEI B BRAURKIRAFLE,
BRI IS ARSI, R R R AR BRI 5 T - IX S BOR 2T i SR 1Y
[ PRt e, Bilin CEY 2 RV 2 50T RIS AL BT 2 IR A 277> 1A B

PRI R AT R UGE ) 1AL S [ SRR 2 A S E A AR BURT R o

57. FEUTEUML AR N SRAE X (Al 2 GERF B R B IR LR T R IR T AT+
SRR, TR ER MR T HUR ) HARBUE TR, nERAIAS 20 LR
AR R i BSOS A ) 22 A AR N SISt R 7 2 47 T S M0 1408 R AR 2% B AR AR BOR

AT AL R

58. RBEREURIR B R G M) AT RRSOR G MR P ) SR AL B 23 o P DATERR &
PERBERI AT, WASZHUAL . FREIZ S fifi A A AL 2R B 3 (e hn AN
Feik, St T P AE M RO BEUREOR o TR B 23 BE AR = it DA 5 38 5 AH 55
HESL PLSGE I 2 A AN L — Ak, A LR e

59. B, HEARIKE KA G5 H0Es T WA AN SR KL R BH RE AR
P AR R G 2 O AR 240) (0 mT 7 Hi HRL s DA P AR 3 O T AR AIAR A A 3 s
HofE B RR B REMCE HLAN A o AEK 7= FRIE A, R PH BE A 1ty b 7R 03755 BE U

19-12809



Al74/238

19-12809

RN EZ A RENORIR . H AT IEAENNROK KB RELR & 775, XMTRIEY
BEA R R 2, LA A A b FH K i 75 R RE AN = A2 W] A RE . 42

60. RHIRFZT. FREUE VAT R PR KRR Rk g — AN B RIEERT, R
FEAEBIK I o YR B R G DR A AT LR Rk A V8 SR 72 i 7 K (fRr ik
80%), [RINFIH ¢ BV AR HfELE. 4 B0k, SR, ZaF. RZEMR
O AR 2225 T 800 ZANA St . K IEIF= SAEIN T R s s ok, SR s
ERGHFIRFIA, SEVUEDRSG . 5 TIE. FIEARIREMRLIT, A1
FRIX A =N EICRI A 7 11 000 K. 44

RFT &R

61. HTFBORBIRTHE FERA A XYt — PG4, EIRGRE XM, 7T
PARSCNSE RN fR AR RO RUME R et 7 - QLA ) T A

62. LA BOS AP AR A X SRR, EESH L B RS
ERAR G B FERMEE S HIEHRABVEI R . A R A AR 7 —Ff
A RO IR T BUEACTTVE . AR T AURE TS Bl /AR S B
FREIK, SAFEATHRANIERAEOE, TR LA R H sk = [

63. BB LUER SRR i AME SRS I 75, BLAGE
TRECOR IS AN e ORISR SR R 52 5 A, B OR B PR AR A DX A el A A 3R
Wi M5 B 0342 T DATE B RGN es &5 B ARG R 7 i A, I i3 2 18]
RIS OIS . R I A A T HSCRFIRIE AgriMarketplace #2315 H]
REFP AR AN S 2 AL RIS AR 2., ITSEBLEE T3, 5T i NS 25 (X LE AR

64. HLFRIS 2 — Mok B E T Ig L, 2016 FRIMNER 27.7 1Lk,
LT P 45 hI 73R S A S AR M DX AR PR R P 2 R EE S, A BT
VD AT o TR, A R A TR AL T BRSs i, 15 B 2yl 2 5 7E AW«
SR, AR SREE AT B A SRl ik B SR B 7= i, 1K = B DR A AAT T = iR
PAMAKAGATIELR AL ) . BB LLE M “ BRIk, , K& —DETNH
EIFMBETFES TS, AREMBERARIRIEEEZT-6 LT &8k
FAZ . % H 2017 LK, XFMNHOEEKL 1000 2R, K776
2 5y ik 150 W, A EIL 50 000 £ TG

65. AR A SISO [ S IEAE AR 28 L AR 5%, AR RS v M B b A SR B
Ky ERIMSERAE B RN FARHET D7 R A, SR RGBT BRI TE).
flhn, “Hoysxt” @i 50 ZRE S HITEMERE 5000 245 L7 R0

42 www.akuoenergy.com/fr/les-cedres.

4 https://securingwaterforfood.org/innovators/green-heat-slurry-separation-system.
4 www.greenheatinternational.com/projects/decentralised-biogas-systems-for-africa/.
4 www.fao.org/giews/food-prices/tool/public/#/home.

4 https://innovation.wfp.org/project/virtual-farmers-market.

13/17


http://www.akuoenergy.com/fr/les-cedres
https://securingwaterforfood.org/innovators/green-heat-slurry-separation-system
http://www.greenheatinternational.com/projects/decentralised-biogas-systems-for-africa/
http://www.fao.org/giews/food-prices/tool/public/#/home
https://innovation.wfp.org/project/virtual-farmers-market

Al74/238

14/17

A, AR RBENS HAH - RN . AAEENEE, SEAKRE 10 NI 15 000 M E
110 TR Rk . 4

66. RHIFAZE. &R LARAAERAG R 1) 7R H ROV Sk h . 78
2017-2018 “FH[a], SH., JLNAE H/RE3) T HEFERRS TR SHEA 74.3%
(1) B bR MR A B AR BT, AEDUAN X 737 T 10 207 MifLAE. JLATE
SR T RKZ15000 BN M AEMBREFIFPIT A, NGB T2 m#E AE
39%. Je H/RILE 20 ANiseht 774, Bk 30838 MES, Ho 3537
26%. WIXEETT AT EE AR TR E, AIEL AT HiR, T
F & BT RN A LA R S R, TRERERAE RIS E5E, LAl
TRFEXRHZ T R T AR, DUR TR AR AR RAEARZRE M (B R SRAF AR AN o 48

67. FEALMEAEEARE ARG (LRI RSO . O T RVER S, w5
FELATH AL 55 AR Lo 5 SR 1) 7 R E AR5 /2 . TR0 ks L&
PEAK P St PR A8 A 5 1 55 A VA Iy TR A5 0, TN 1 AL A
TR, AN RN A T BRI . 49

68. HETNIAZ I STEEIE 14 NHAEAD 7 NP EZFIIHE 190 T 0. %
ETE TR INIBRI A G0 55 AR Lotk R AR TERIZ BF0 1) TN 4 75 R I Atk |,
i E R b fFRIRS A X NG, SEE AT RS E I AR ST 50 b
W Z 7 FHB NS D25, B AENERIDZ I R 7 LA SR I T A B
g BRI AR 1R AEOC T T S A RS . 2R b S oFf DA S TR A A AR AR
B E R . ZRGEET —MELT &I, 2018 F%BILH) i &
SUIE 566 000 £ TG

69. ARARALUE [ Br (S IR IR AR — R4 — I ER(8 U, iR R AR A4
A E R SRR APk 2 SR, BN, 2018 4 “ RS UL WUH £ N
B B R e AR AN S L B AR AR A b 5K E D) S AT AT BT TRE AN 78, DA
X5 R A A R Bk . 5

Bl
70. BRAFBORIER /N P 2L, IF 5 KB BTN Bt it DA 5 IR 2

BRI REMIL A, TR AT 2 RS I RI 22 AT 2%
G RXK

4 www.digitalgreen.org/india/.

4 World Bank, “Digitizing agriculture: evidence from e-voucher programs in Mali, Chad, Niger, and
Guinea”, AFCW3 Economic Update working paper (Spring 2019).

“ ICT update, issue 90 (February 2019). 7] £ [5i] : https://cgspace.cgiar.org/bitstream/handle/10568/
99720/ictUpdate90E.pdf.

% www.sewa.org/.

SUMRAH LN, i H O I R ALK (2018 4 8 H).

19-12809


http://www.digitalgreen.org/india/
https://cgspace.cgiar.org/bitstream/handle/10568/%2099720/ictUpdate90E.pdf
https://cgspace.cgiar.org/bitstream/handle/10568/%2099720/ictUpdate90E.pdf
http://www.sewa.org/

Al74/238

19-12809

71, ACRIAR G AT A BH, A BEi IR AR EORAE A I BFT 53K R H b
ORAF— 20 BRI F BRI A1 AR5 A RO 5 14 1) AL DA B B Bl 1 it
ANIPE MR ANACR AR B SCHE . XA TEN Tt A 18 R Geh A A A
sl MR Ty 2 T BN FIR S B R B 2L, I e e o T AR AL
FHUR . IR . BURF . EBRAD, FEFT MR AL

72, BRI GR A S B S AL B R G, LI AR S 25 L AARH
AT ubsehs, A ERAN IR BUR L, AE R ITRES T 52 5 ST HLALL 7]
M. & ERAZEEAESRTHERE . LRI AN EE ) BRI A R B Pk, DASRAS
ANV HZARAT R AU A I e Fo R R A S o BRI, e ZUIEAT [ 9 1P A, AR
2 A DU E AINACRIAR T B IR 5 5K W A 0 22 BB AN S5 28, I S5 AR A (550)
B e R OLEAT VL o AEIXRR AT A SEAS B, 2% B RCRIUIEUEAT Sl A At
RIS R . BB EME SR L RIR L AT A AR R .

73, EGEER B HMEmECE, fedt 2 ool R(ERER T A, B
FECRAMIEE AL, JFES SRR AR EIXEEOR, & E AR AR
M BHT R G EAS L W I LR . XGRS LN R AT R AT
AT SR AL AR, AR AE 2 AN — 2 BRI RE B A IR SSs Kefeat ik
BT T IBORII T s OREE 3 37y S ) PR AT BURMAE R P2 5
fif o EARAUK AOBR W1 B R LR s St & DR T %

74. [ ZEUR N E G I, BRI BB A BaRml,
PERGZ AL AURERERAO. GRPERHER A5 R GO TR BEAR AT Ky
BiRITiR e, IR T VA R DA R G AR R . BRI TTVE T RE 2
& B R AR GG RREAT A RS G, G ROl 5 ARb AP R

LR . 52 TSRO AR GUR S5 IO B i th R A 1L X BAE RS M AR IR

75, SO A AL (AR I 2% 7 16 )R T SR (UNEERE . ATIRAIAR SZ 68 /0) 7 I
MR, S NATE 2R BT BOR . NN E AR 2 5 Be 122 S B RE AL
SANRE N CLERAT WAL, 5 R AT XA 10 2o Al 55 3 AT =

76.  N5EX R SR B A U] E S BOR B B OC L, XA i DREOR N #E e 7
BT, DR R R 2 MR S9SN 5 77 2 o7 BERE REAE BEAS
ANV B S BAR AL MG N, X AT ASCE A XN R AT, el xd
\AemE, FRERA N RIETEE . SRS AR RSN E,
R L2 S A 5 25 PR IX — s

77, BT VR E SR AU, DR S S e 1k 51 5 AN BE ) A 2%
6o AL ESPIREGHE I, LA DX I AT XIS A AL U A 5 RIS o N84l
PUBAL BT R 55, DLSEBLAO B dhBEAE L A AT RS UL . S8 TR IX sk = B )5
JIR 55 A ATE By SR A B 1, 7 [ o 3 o FL 28 0 s S b B B, DA iz it DX e i 4

2 Véronique Bellon Maurel and Christian Huyghe,"Putting agricultural equipment and digital
technologies at the cutting edge of agroecology", OCL, vol. 24, No. 3 (May-June 2017).
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% www.fao.org/about/meetings/digital-agriculture-transformation.
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