dclyjllg oliallg diull Gjljg
Ministry of Environment Water & Agriculture

o5 el 50U
awsgaull aupell aslooll






aclyjllg olollg daudl pjg ,_,Jlsw anls

22021 ple (8 )3y casul) Llell dimdl GMb] 2l 2a)”
8y o) IoSlg £lnall lio drenl aSlosll 854S (o Glo
Sl lgdlanly 2030 aslaall &) zoly dudiilly Josl
Sadg odell Sl pes duudl lgilbagiuwe (oud (o
Sylsa) Lauiml ggill Brimig dymo Stasl el ol
Aoghio d el$ il GuSad Joutss 8ljg)l Slglgl &I gl
Olanl] abgig Sl b 8 ,Kudly obilly camyl
Sl plasiwl )ljgll wlelbd 6 dleall Jolod! oyl
eI O ludig gusdl Olidillg oladl Slids Jio ol

"l 81 " yil"y Lelibusdl

S_.,J.c'x.éll vuwllauce gy gooylauc .o

aclyjlg olollg @l pjg il L,.llsuo anls

¥ acdg plainl achly oluslly diull deghiio b
&Slowadl 1§ Gous ~all loxi-83ubJl Wiskd (o 391w
Olelbd groz (9 ouS ddom wMas cdasi il 2030
Blasdlg dolaiwdl oo L8 Bgale 11 cinslg doghiall
sliaclllg oballg dul 8)ljg ;3 (2vig dugadl Us)lge e
Jidiall JI glan Wl ololodl el Lo poyll ahai
Syl i Al Syl Lig JUs G 485 JS)
83U el llg olually dtll doghiio 3 6,Sinall Joladlg
B 5 591 @bl Al GoSauw Lo sl jyamig belas!

“ Asgabll &byl Gagiuwsll

bl JUs (4 jgnio .p

ololw (u 2000 ol }odl goudl colb

pobily ol glhdl dsgab olelby Uiakel”
PRl L8 Sl slgy ¢y ASlaall zuad) 4 Kudls
Bladl L5 25 JI gl e (soiundl Gl uasws
£l gunst) 2040 ple 3 ol 20l o] ¢yo
60 35L5| Js (po ibosll SLa8Y gigiig dneid 3
ple B ool onall 0 ] osmes Uy ulo
dowdll ddle degill Wilbs)l G Glasiwlg 2040
" alll &g y\Sidllg il polall 3



JBALLIg Soull 6)ljgll Alvg anls

OsSed Jole il oy Sadlg dpial (gi)a8 dsouny Lalatel Joudl (po 3pasll el
Olelhall liso dwdlis 8305 e deluilgil S olatuall 53Laiddl gail) Gud)
ol 389 dodall Blasdl oo Masll dsmb Sgl> 865 289 dgiumlily aslaisyl
s dygundl olelhall i 8 ) Sadlg duadlly 63 lolatol 43e9.ull 4yl aSlosl
g2l g es T el 3ue (o Olabis (1 2oz o8l Slall gawsll ol ole
SlglgSlg el e o Sulg uglwlg sl el dimddl us) el jgll udno )
ilg (palibll padel) &dgsud aell aSleasll L8 Sulg pobills ol dyibgll

Uy Eldg bl Ol lis3lg dudl delaiwl :lgio dud) Slglgl gl JI At

o oliiune JSut elially cloll (o Oluill duwludl Slalis¥l uder e aslaoll
21052 ol \tunog &b kg gty oluall pdod) At 48100 s ok JU
el sl Sl Lol 83Ljg clisll

&5 8,98 (oo alaall 8 el sl 3 ) Sallg dyibl] il dodoll az ] guis
sl (o8lg I laisl Gabo) (gygpall el 2Bl 830) (w Lauo Ojles

ol 1wl Olouss o el )l Olsedl e A8 15 ol 63Ul gaudl ALl
Al dnd lusdl eacg Jughll saall e dsysuidl &ilall 3 lgall

AlSg acl g olyallg atl 6)ljg cuinmiml ) Su3lg dpail Lig dand lgis lesdiulg
il o3l rous 8)ligl jg3 Jsmat) i el LglSio (o Su3ly il
dpnnio Ao yghiy aoldg lSilg pohilly ol glha) ibgll dassadl z3gaig
Islaeiwl Sloghiall i1 dcl g oliallg dl doghio Jom ) Sidlly camull &3ubis
dn3Jl 0o UgSo pal 351 Lo pghig 6,Sinall Sl loallg Olidill LAt e 6,18
Jslnll isd g azgall mayisadl 365, Gl 90 — 10 Uy jomo , slg —
oy S cillg el glball 8 OlabisBl s dglg8l il &) Sinall duail

3)lg0llg Segd) Jto¥l dimgill Hloudl dumgall ol ysliodlg ol il

razg cdbll Jd=i 1481 dacuns duzgio dcl)ily ololly duull 8)ljg el 199
18501 35 Ll el glnall agaal 11531 dyy Sl Jolol (1o 6,9910)1 i3Il
P uwlg @l e lojuig lguid J=lre ciduadg doungially juasdll saell e lgdde
dygiodl el onsicly. alaall el glnall 36,Sisall olyuadl it @b ab)ls
Sl Obaslldsdlee e lgiadg duidill pinid g8giall 53 :lgio puleall (o sac Je

il gi0lorg st 53l oliad] e 355,0l o lgsi Aggug el glbdll dzlgi

.\99 Aol L_Qg_}b.”?:owl.gu Loy l.e,o.uﬁ.ig Lgup).\&)&l.b&“uf)a.wb L_ng.JULC
9o Lovg dslunall Clousl calizue (4o ae g glally Jo Sl db) il 0o <pgh
ol glhdg dceljillg olially dill Olelngy alall i3 dbgl Glisuliwdl go
eluslg Sluluudl Goibo (o Olpiell dulasll 0io 8 aolw 489 ) Sudlg pghilly

) el 8 naisel

0o aclll doghio 9 dlelall Slgall graz glbl g0 ,aill 1o it (o Loyl
8,1l ol piawdll gl umn) pué laiiog pghaig cass 3109 diabli a5l IS
Aol pgiluluwg pghbs ughig eibld Sl L8 pginclual glbadl Lo 3
palloc 5 )(Sudlg uadll uouad) tyail 1o 5 83)loll 6acloll 0,3l Cupsitias

Aibglldsel )l doghially a3l Lo alll 3L 53 ST d) g oo yogiloghiiog

o Biglluc >
<lloJl ello

aclyjll ojljoll allbg aonls

glndl i daal sljig wllell (8 dgu> wlelhall sl asT acljl gl s
o3l pllell dchl glnd Guevg b33m0l dyallell Ghasdly Slyeil go
a2l 8)5lg iy )l Slaaimall e Blasdlg clisll o0 U&QJI(c_prJlseQ
9 s aull duilgull iyl )] Jl view oS sl 13l o oo
Cuo dage duclaizly dLaisl Llgsl Lelil glball ¢38) sl Lilas
@ Jossg i haill e ozl loall gl o 4.3 i Lo bl aguss
ASlaal) Slaiuwall gaill Guudl 1o St 529 (A% 811350 o oy Lo
2030 d\_il.o..oJ|CU9JJ9L>.o ro..(l:\|_).>|9

dyldll 4yl gyl g5 cus adlall Lol b dinogas gladll liglg
81)5lg il j20g dililac 9 Gubbll 8,5 ol 2 Jio dailall it
ol il il u9 6w| el 1o 4003 1l LiogS> (po
Sloio] @216 bl ity glhall lie pes dSlaall dogS> cuojill 128
Loy glndll dlSio wslely 9ol e 3o ol st iy Gl 534810 duoshis
,Q|J~L>Ls>4| oo 33 e Slehadl ode @il 18g auibell Glsgahll pazy
> b3aiall e ddeadl olall plasiul (8 sl polasidl el 8 Loy
PLCUQK_ADSDJJ.OJLLLD‘IOPJLN2015‘DLCU9LJSSDJJ.DJLLLO‘]9L}DUwJ|
99 2022 PLCUQ /.50 CUJ|_).>J| L.Jb&;.u” U.ou)b.” clois| d_).SLoJQng 2022
SHisll kol @18 @b (3 6,08 8588 Jiey Lo

Oloodl e duslall Olgiuwdl Jils dclylg dtlly olall 8)ljg &3S, 284
U ddudibuall wlelhill 2o cuwliy Loy ELbfzJI Asio dolelg duoudaiill
all UJLJ —LU.U_).OJ.UU.LLUQ &Lb.o.]|)9b.tu9gx.o.em| U.L“g 2030 diLo.a.“ngJ
28 acl il s Ol oyljgll (po8ig uiboll Slagiumaliy Clogabll sl —
sl Olusill lgoads (Ul 8,Siall Jolsdl (yo 83ttwill lasiwl sl 2wl
e Ul Jgzu 1316 zgill 1o O 8)ljo)l &5 oS digpally x>l (yo Ajall

oo Jel soto Jl Joogll (8 polud 1008 Yl dxclball izl Jug=s

Silellg lisll o8l

1)l & 59 pl3ill 255 cl)l glind 9 8,Sixall Olal] i Boyb Ayl U
d.x:>;u|_).u»| ng_) ygb.u LUDQ 8l.b.0.“) cl.o.)JlU _)Liuéu JetSUiee) CLC|_U.J|9 OLJu:\.”g
8elasl 630> 4uleo 299 dxch il Wluloall L3 8)shiall sl zool
016 J3liig zgab JS) dlsall 8,18l ) gl Laing i wdly dolaimlg
21029 0)ljell 390 dizoi) §3Liyinl s Blioy eSiw 0 @yl bl
alaill Sasalg Sidlly diddl Jlro (8 el slaall L dlelall wlg=l

DD jog ro|_)~.'(.u.m,..o L;-ClJJ ELngxo_)guu.oﬂ

b 200l P
‘,m.o:n.l 3l 65lie



piaill o

9 alanll L8 wluadl L oe dclilg olialg dtl 6)ljg lgiysual 4)lar & ¢ cjo a0l lio
o9 dsclhall wlasdl J> 8 pgad LIl joll ot yass J) lad] ode Bagiy leilelhs
sl i L6 &iuail 8l das (lug Lol

o5 Lilall B3l 6 il 4L b el y8al
&gl ayyell adlaoll ayygeull aupell @4laoll aogeull aupell a5looll

&iLoJoJlgégjLoJIJl_{pXI Ml&@l)&@gl adSlowdl L"JQL;LIJJ'JIJIS@BI
G392l & & 3920l &y dsp2ull duyell

dcljjllg olrollg @l 6)ljg e

Slwbuw ilg> graz euhiis (e Agguo ddgeuwll duyell dslasll 9 dcl)ilg obally aull 8)lj9 O
ducl)jo duilog duiy ol pg bz 140 6)ljoll 0g8ig del)jllg oluallg dtidl wlelhd 5 loiybiig dSlool
o bl Lol 6 lgiamluws 5l 18g daydll g dolriwdl e 115l 2o Alasll Goius Je

Al dlasg oliall iy liall ¥l Sl 6 dols zolll (o sl Jils

a8yl
.%;leupglgépw”g.%;wlwgl(g,o;u“ j dol Ao dueub 3)lgog diw @

Bl 639> (g

aJLwl

dlea)l Sl w3l dlobid! Eluwluwd! Gadnig pgh 8 ol 2w
S35 d8ilell OIS Slgadlg Loldl glaall &) Livay Lozl elés)dlg
el g oluadlg !



12

14

24
24

26
28
28
30
32

34
36
38
40
42
Lty
45

46

Gbgibwll Jgao

il gasloll

Ul o oyl
M)l wl> wlg=dl

OLidil v db)lS daxgio
dolc 6,04
liad! Je cdbll Gl
wluad) yo,ell il

duglodl Wl wlkail

oleall 6,1lg (s !

dsladl b3l dcl ) dlolSiall 61531

il pS=illg dpamall dclyjll

28l (o a8l doud Zly2iwlg eyl o
dcluall jLad3lg (0g)M1] )b g il
15U~ 81.}.)9TL:JL.{.L6J

L2 jini 9 Wludidl i ddusiddl §,)lj9)1 dbos




Slisill i @b b5 3920l g0l alaall (8 el o

&l polell dllue ellall dzols bl &gyl oliail ghs

13

i Dgdo¥l OId duwwgall wwladl Glbs 523 18g
YL k_9.\.e,u.w u‘-“9 (C_pr.“ UQ_ﬂS.uZ“g ausil U’*‘U
U.Q)gq.u.uJJ L.JLJLC&JJ'

doosell Slgally Lelually hbhs)l domgi e
Croudd el Il glind 9 )\Salg &yl i) Lghammida
duclball Cbasall dplae e jSp Lolpiwl Gl
wohily Gl Slglgl 2o ublan Loy ddall
a8l I3 duibgll Olewl g duibgll ) Sudlg

o9 dhalll Olgadl G Velailly byl (s @
81l jpjeid saclpl glbd 3 ISudlg dxidill i
cladll ous Gyleall pidg wlpsdl Jslig Wiy
8 lailolonig ducl | doghiiall s9a20 Leall 1w
£ 612 lgillacg b 8 \Sudlg dydtl i
9=l dolaiwl oudy gladll L8 Ll

Jolsdlg duisdl Olsiie b Je wldbll juaxi e
bl &l Cumsdg dchl glad o &) Sl
bl JUs o olusdl o pliadl oyl
a8 giuall j8lg=dlg duwg ol

dchil elad L5,y yghilly casull Oljad el @
il Oladie (o paiuwog SIS Ll dlas] (leus)
Kl bl

S| ;216 (30100 (o 4351 1)l i 9 )Lt

4.;0)99 L)J.:>u 45 U.o)JS| _)_L'>9 :J&UX'Q <1.1.t.0.d| ::|_).u>9
(oD I92) d.pJ.Q auidy 100 U‘OJ“Sl u+>.u|9 :Clu|9.o
Blae 6 puine )izl 35 U3 e 2lig 4uid) dcgamo 24

Jsois &g ot oo isibes il £l &idy

@aill 9gSawg 12025 ple Lis "dglgdl adle” Jol
dzgall Joutdy .6 publo lgeui auli dzge (roud ,53l
aolSioll 6)153lg oladl )l Ul wlidi Jo3l
il pSmilly dpasall dcllly duSonl g)ljoll
,j\;cswupaswmgwlgammmuu@g
))J.Q)Jl | i d9lu _).99 Cb._CLuD.JbLo.Q}“g UgJJ.HubJUog
budgog gy V2o Guosdl Glegamall oig) Wunds
Ul el @ilgally lg) Loyelly bl wis;=o

it Y]yl 55 oS g ol e Lgsiss el

0w lgsis 8ol 503 illy @lilly Al (il ol
20304 2025 plgcl

dwgoll Olpsladl (o dae 3yl 6)ljg)l Wagiuig
lopuiig acl)ll glhd 8 dolo¥l wIs wliall il
0io ygh 18y aslasll wlusl go aslaly
08 aaildll sgaal) Jolis Julig puwe s Olpsliall
a>gahll dlidivoll Olalbil Grai) acl )l glhd
Jl 48Lsgl 2030 aslaoll &) (oo sladll lig)
1959 Sl )g?bﬂ|9 Sl (C-UQ.OJ duibgll é.LL>2|
2o9llg gl phiall unsall JIb3I Gous 8)lsl
achil glbd (8 ,Swdlly auadl L dauiid )l
aumal LS Kudlg ausil i oliSes dlog
el o3l doghio 8 dlolell ;5lgSlg 16,8010l
ausdl Lt daclyl &l lglly wlwlwlg
Juadh wlerwdl JUs (pog .slball 8 u¥lg
auibglly aclhall |3l Olwluw dcliuo Olw)loo

Aol Olabiall (o dac (o lg Logdlly

sl o lall

loagiuall Gidsi (9 ) Kudlg duail o> ebley
L8 dliatallg dcl g olyallg dxll olelnd 3 dyibog)
Solly 38l ol o dsaiye cai JI o)
U’*‘U fl.;.o.(b| sl 399 ]l dolaswl Y] U99
b tlgiles sl dclll gl 8 Koy dydll
Wl glhall 1ig) d>gahll dibgll wlelhill ggiumal
Je 8,50l Olulonllg duaill i lghsss oy
loligg glhdll 8 wlasdl Je cloill tguwlg @l

wad I

e G3paidl 8 )ljgll dhs e cgudll pyaill i élig
dclill glad 9 8)Sinall Olloolly ausdl i
Oldioll i g2 dgall (zadlpuwdl 5,01 glaig
L8 wlalisdl awd aglodl WIS &yl JolsJlg
Olpslallg il dbog JSutum s Wlg el glaal

3)lgallg 392l Jio8l dyzgill Glowdd dpmngoll

I3 olasil Olawy duhde dmgio 6)ljg)l casuil A8g
bl ol Jadoi Ol cus el )l glad LS dyg)gdl
Ul Slasall U8 bl il o ) Sudly diadl e
Aok Je acjgo aslaall (8 achjl glbs lgg=>lg
53 s S e il olelnall e doumbog doydll
(o9 -0basdlode Je ) Siulg duidid] i (o gdgiell
dghio 4ails e JUS (o o)l il 9 wlas o3
lgouoaiy i ill &bl Sy dusdl Jol> (o
o il |_).u>| CizySg u.ul&o.” o die e el

guwsilly Guill djolg [l 4isY1 ol Kudlg o liall
(C-UQQ L_JL)_\DUJ dp_'>b9 d&)).uu 391_‘> )99) 29 u‘-“9 LgJQ

huwgially pundll uiell Je sl sl acl )l

12



asloall S acill glod e dole &)k 1 it

gl du el
:\fl\/”_
Sl oyl /7N
ob )i 944 ob )i 800
aslgall zodll
Ob 11610 b &Ji13050
Jgodll Olgluasdl

Im'
aydaullg ayilgiall soyill ﬁ
b wli190 b wli 5900
ol O=lgll
b a1 2180 b wli312
ol BEDT
aacll Q ?
b i 361 b i 2380
uoudl oWl wlsiie

2022, bas¥l LIl dcl)Jlg olallg dxudl 6)lig :)runall

15

sl S @b by

el il gun 9 Slalonidl 3 ] 28l

cu:IJ)JI(c_Uos

bl ey dudgudl doud)l Juas O g8giall (rod
:Jlasill ) leaiwdl sa>1g

JL.{.LO 13.6 L)'° 12032 PLC (JSbJJSQDJL&LO 33.6
GSpo (Soiw god Janay 12022 ple gs )39
.’/09.8 OJJé

doasimall 0yl il Goaw sey Ol @dgiall (rog
ool b 3

09 %95,lule 719 J1 2022 ple 5 5393 ,lko 1.1
2032 ple

dygso)l 4l o @2 gy Ol @dstell (a8 15Ty
:Jlach il Je danoall

o 2032 plall Jolou 35 ke 24217
42022 plall 3 ;395 ko 106.62

sg5 il Wlgall Je duallall wlslaill oo 1guis
81580 oSl &l Je 350 el G so Jo Je
8 Lty Laobuss lgiaiay Lelyll glball 8 lgisaal
LJ' (QLuuu.“ | i gY-Va) o_)LwXb.\oug U.)L&_Q“ U.OZH_)J_}.QJ
Gl Jadl o Sl Olbge 8 el MXIJgAJIUI
Lo 999 ,UJL\&_” U.ok“ ub.uug.o US ;ub.a.” uLc:|
gl ol 8oig )3l (@)l bl ¥l 158

O3lo 8 aSlaall dxiis Lo pol (1) 08, JSadl Guw
d9xtlly Sl 2] dpmudyll ol el glbs
(3310 aoudlg duilguzl

Infopulse. "7 Agriculture Trends". 2023 4

Analysis of "WIPO" Global Innovation Index and "The Economist” 5
Global Food Security Index

U8 W ! (0Sg 8,Siwall ducl il Glu)lasllg
sl il (yo 2ol a3l Jolod) wljiall slasyl
@l bacly 4oyd Gl L8 0jg el silg i Luiall
ol sty &z WPl 53Ljg 6elast] ouhinil ol 2
Gl o)l 3 Jliell dyw Jeg el )l Ollol
Auclill OMSuiod) @186 Jgl> 4005 dnnd JI sl
il OUSuina) Jol> sl Jl slgall psle o285 (s3g
Jol= skl 9 gl dusil] Cuagul oS baawdlg
) ) N RS E RIS

=] Je Sl dudil Sl 6ac olgun <yl 28q
Sloghiioll elsl (s Jeg iallell Lelll gladll
glodll ;8 dlolall (sodll Ol o aell Jod el
ol 3| duole dg8e) d)léo joduwo a8l 9 el
asdl) ) Su3ly ausill Jae caclas slhall sl
ollell sloasdl 8 el il slhall doolue iy
08 Al wlaail elasiwl ol iJledl Juww =8
Slpo W el 2ol daclan J) sasuall b3gll
allao 83U (9> 2017 ole JI 1948 PLC o 318l
delyll 20 allell Jooull 1o (g Lol sall 8
850>lg (olla golgall 1,125 ol plasiiul ol
OMSa0) 88> 18T Suan o Loy =3l &8l
G0 Axlg wa Sl paag gaill jujsiy ol

glodll 9 Sl ol @3l lio ok ol alye dg
Sl Ol Lo dg w8llg ol b o el
ol A ool o cadl gowll Glolsl
s dallell Glengiuwall (o waell (Gi8m0 saclgll
Al dabail Ol oleall 815l Elsul yabl (b Jusw
olall (o 720 JI Juoy Lo 965 lgiSay &S3JI/a3l
s cullwl &)lo amJI achj O ool
dazo liy 3 dchil Of wlwhdl cuig 241ulall
olyalis U olall (10 %93 Ul oy Lo 4335 (S
9 sl gl go d)léally ducl)ll Glniioll Aol

3 d>gisall Jgas|

3920l g0l alanll (8 el Sol

a0200

$3Laidd] gaill ClSymo pol 151 KMl duisdl ol
Gabing wlelhdll colize auzli] Je (ol opily
a3lo &zl 5 g0 Silg el glnall e jo8l lin
JSity &89 8 Lo dg doliall goill OlSan gra]
i Olio Je cdiall dudd bass ilSud | 5bsjdl 4,6
aslaall L3 ) elil gladll asls slsjig g lasll
de blaxdl lgdlhagiwl dusls] Wby dzlys lgissd
Sl Lguib douhlg 83330l e dila)l d)lge
) SlazJlg 8)Lol) Juow

850013l g9lg> Lgio e gdlgs el )l elhd 3 il
65bjg duwdlidl 28,9 du=>luBl 65b) JI wagi dyaulss
28lg> d O oS lovall @il 3 glodll dooluse
s Baig A elaisdl ] o)l o dumsl il
U9 ngJgS d:>JL’> U‘-Q-G-wl .\99 ,UJL\&_” U.DZH g uL(:|
Al dsliwganll Sleljill lgiasT oS gdlgll 030 jujss

d.;.oJl_v_J|c|J&J|u|J|J.o|ULcuy|

gz 9 el gl 9 Jl_iuzug dudill agudg
dolaiwly ol Juolwell Bluol ju8gi Jie 61uic
Sl g0 wae Sl delsiuall duch Il Ol Lo
JS3lg duisdl 638 eS. Sliall jueillg 5)lgell 6,0 20
£& Sl wapll doidlly del)ll Qa9 locls [hgs
il jol e =l yghig ple JSiin Oleoizall e
Judailg 80l (o d=dlg iduiueall Ghgiuo (=i 8

piodl gblioll J18,2p)l o

> PENTEJVER IVY-E1] O sollell achll gl yo LS
n.dbg |.U|_).Juo Lol.o.db| JlSqu3|9 d.up.dl ;u.&:> .&99 10JC
Sldeslly Gluylesll 8 lgzlosy lojluio s
de i)l 630; Laglgl (st G Eldg el
Obasdl Je wdoil) 6,Siuall Olw)loally Olisil
Slgall zub Jio eyl gloall lgg=ley Ul 6ol
Je asliadl olgeily slaedl Juwlw Jheig dslall

plawl 630jg 13l (o3l Giamg (ellall (Soiumoll
Joll seiumo (e 3baiddl zyjell (9 el il gladll
oliadl il blheiwl yisly alse dy @5 las

Michael Boehlje and Michael Langemeier. “Importance Of New Technologies For Crop Farming". Purdue University Center for Commercial Agriculture. 2021 1

Hussein M Al-Ghobari et al. "Automated Irrigation Systems for Wheat and Tomato crops in Arid Regions”. Water SA Journal. 2017 2

Elly Nederhoff and Cecilia Stanghellini. “"Water Use Efficiency of Tomatoes in Greenhouses and Hydroponics. Practical Hydroponics & Greenhouses”. 2010 3

14



6ela) ducl) )l Lgioghio 6)15] (po dSlanl cuiSod 48
Sl Lgiolg gzl 3)lgo dolatwl Gaudy Lovg
d.x.‘>u.)|_).Luu| GSlasduwl el L_:9 delw 59 UJ|.\.9_J|9
Goud dzgab wlalhy iy clnsl) dlols dyilbg
bl el gl jolzs e 2030 asloall dg)
2023 ple a3yl 8 Jo3l 8,0l JU) lule drall duie
270.000 ) wl d.cb_,.” u|9)40:> al.u| 8_0.)J|9
rDLC_ UB ub 600.000 u.o_}.u5| L)Jl 2015 IDLC UQ Ub
gl L9 Abadl lowsdl el ghi sslg ©.2022
730 0 WP Ay @IS Gaas J] Kol
Al gl Sl 8 D89 Baims also] ciliogg
J) aSlosll ciliog LaS 7. g g2 Uy ke 15 (o yis
.&g.\&.”g u|9).ao:>‘.“ Ue XQM 15 o U.)I.\Jl classyl

® 780 jolonis duuiy dyilgumll Sloriiall (1o

lgioghiio aclyjly olally dtl 6)ljg ualh Laudg
Slwluadly ddigll Ol o sic @bl
2 Ol lo Ol 83,12 Olg> Glasiwlg dekiiel!
dolall g0 ;L3 Ol Lol S5 LS wutlo j5hi lgic
Clighi gx 8)ljgll wlelbd 398 18 il eslall
29)9 i) 8509 wolelhdl] 8elsS Guaumiy A
Yol dul)s iy s3Laisdl @l 8 lgiaslus

Gl (alling Lelle Jlio J] @oslall Gldall
ezl JoloJl @185 9 Lowwls ) Su3l mgud OIS

6L guwgl Bl e wlolaull 0io Gud (Saug
0 s I lanl] ik el ol r il giuno
3 ebiio 2 plaziawls duibell Ol giusall Gams
Joleil Je 8,38)lg dolatwdly dumldl Gpwsd e
ohisdl Je olisdl L pois 3y ol go
Aol o doghio sl | Xiow b ixwsd d3,all
65bj (ot Low lgegyd G Lowd Juolgillg jglaidd Lol

Liliiig lgil s oz (po el 85latwdlg lgiles

sl S &b db)ls

GO Olletiwdl o el dzl> L9 el il gloall ol 3]
b im0 aLandl e U3 @daiy ¥ pughillg |
Sl ladll 28) dyanl 1j lasg 0wl pllell e
glnd olsy Loy Jo! Wlaol izl alsall
S92l duzgi e Sl pgall God lilg del I
cgudy dulsall OUSiell @les LUl Olasdl g
a8l0ll @Udg ibgll Olosgiwall @G 9
dhyyg 1 ibgll Gludl (9 ol @bl 6ot
bl glball s qJJL@mg addl Olasiwall 450
M|PAQJOA>90&9|_LCD|9>_JM9J|39€_>.J|W9
Syorddl God wlls Je solle clnall 1ig) aslaell
ocdl opady dldiaally Al sgamdl (uSas
docll dabail) joiuall Coasdl JUs (o Lgd pjull
lge=lgi Ul @lg=ll 9 1ailly duas Sl din @l>g
8yguinadly pedl oyadig iducl)l )31 doghiioll

duool Gdgoudl dwyell d&losll dogS> gl Adg
sl Ol dioge ol lgilelnd 9 )il sgu08
lgious (109 wolelball 030 goil ) (Soo ) Si¥lg
Olsbisdlg wwwmglgww bl gloal
2,8l dyiboll K3l Slglol s3] o Lilg bl
G 2g2)l g (Sadl gaudl mlo lgie plel L
lgio leutiuwly .0y laduw (0 damwo juo3l cljjoll Gulse
lgsiss 8)9p09 Judly duisdl e Wl ¥l plasl
8)ljg Coamiwl 188 Adubiuell Glelhil Gib=d
gl (aud )3y cumul) dSg dcl) Jlgoliadlg diul
dibgll }395“ oaud 8)ligll ygo Jumans podi oudaidll
&)ljoll ©lg puily pobilly sl lnd) dabll
Jl Gagig 2030 ple iz i Ll lgihs 1405 (8
duly2iall lgililocs lgiloghio 8 )Su3lg dyiail o>
el g oliallg didl wlelnd) doydll dowlw Job Je
Ol e 8,089 blasiwl Ologhiall ST (4o lgle=)

o ghig 6 ,Siadl iluwlowodlg colusill

GASTAT. "Agricultural Production Survey Publication”. 2021 6

Seafoodsource "Biotech startup NovFeed addressing East Africars aquafeed shortage”. 2023 7

17

.GASTAT. "Agricultural statistics report”. 2022 8

azlgr il dcgitall whasdl wlelbil ol gleiwg
sopilly JLil zwyl wdle (& — dcl )l glad
ole JSiiy poluiw LS -aie¥ly &Saul dylgys!

Jgogll dulSoly dalSilg dolxiwdll Cpuwsd 8

i &

clasll a1b.0uullg duilguall 69yl

3920l g0l alaall (8 el o

elna) adldl olalhal olisl (2] p8) Jsud! Gan
2l ) Odlw G sy Lgauiaig de)ljl
Csgy iedly douly dulgusl bgyillg L]
Ol Ol @ Je 2l olelhil olo

Auigall Olgadl go 40iSall Olelaizdlg duibgll

acl)l glod) yo,illg wbasill Je dole 8,5 :2 JSib

J:g) S~

Sull pliyl

G381 5l el giumall Jalss J2T (o asiliellg dxel I Slniiall (o ool 2ldl pc

(©)5 10llg dlasll 28Ua)l) 2Ll alSs el d0lSog &zl 830 dled SlLiss Guhs

[Olsally 02Ul apansl LG U3 5 Log) ljlell bilayl Slgiume AdS

bl 2l e dglgiodl G3108lg dslill GBI Ll yll Julss

dlgsol 5,0l £ o plasisl 630;
GMlel (o ddlizo glgid

)] Slga) el 2l gai (lousd
Slgidl bloils 4ludl 4uS,ul o

o oliadl plasinwl 650
633=iadl sl

gl go iS5 Jpolowo pghi
aS)owd Iuscusz;oJ | dsliadl
a9l dp)ell

6W3|63929

28001 59> el )l 253l 9o (psols
do=all @bliall Je

16



19

BelasIl 8 8,8 Olipuss dwlal Oyghbl gl
dhssl gpus gleil) Gail Gagll OIS 248
838 3)lgog i8g Luulsy ellgius LUl i iuierll
0oyl Sl g wllall lasiwl JUS (eg

8 Oliwadl 0 720 o ST o o l9iSes

dwlyll oyghl s Il asLa3l (58> (guac
ez 210 iy Qluwd! &) jujes e 818l
8,Sa0ll Uols08l BLisl L3 o=l pgaill aclw
L. /25w@ow|mu|upg|,dub9
Sloyloadl (8 dodlual] 46lo] dwlyl o ghi
duallell 3921 2o 39190 Lo sl astall ducl 31
auail 0io cusai oS . Sloll ueil d=8l5a
Jalaig 150 ) Jua s clisll )i Jués (o
olasiwl Juas g 10enSIl awwsl U wlleyl
Slgadl plazuwl g8 cus asloustl lgall
25 duwiy 4alSall daouwily 8933y alonsI
dhwlg Olagall L) elasiwl JUs oo #35
i bl ple JSuin " Og) I )b g0 il slall
llallawss zoa) gwedl 31 e cguall (gleill
Acl il 8 Lelluodl c8ilg ooyl Lo (g

Aolaiwlg 3elas ,iST Judiwod G dall Agou oo

3920l g0l alaall (8 el o

dolle Zl s

wlplall ks plasuiaw] g9Ue
elsllg “UgyMl ™ )b g
Juolall dchj S el
Sl (puiluwg dumuiliw
(Lillay ) 8amiall dhowodl 8

aloall (8 &isill Bgmy L9 Ul Olagsoe pl8
09 Olslbllduidi zed e cguadl bl dasioll
Aelyil Golyed Lelibuodl cSil go " 0o, I )b
Jeo dug= Aol Sauadl Gjlodl 1o juom
dguwlsdl 25l OlLiss plasal JUS (o del il

Sles¥l & bl oy U1 aleig dordioll

(990,0dl Giddl Cimull (sageo G Ggleidl Sy
on W Blasiul e samiall aloall 3

3 elibiodl S ilg " gyl Jlub gy il Uil
dugalsdl @)1 oluds JMesl JUs (o el
Sl &l bil,sJl ey d8I elaiy doddioll
09 Sl U] Bl Jl pgleil Gao
zeillie aslgall (uluug Juol=olldcl)j 8 )l
9 dolaiwdlg delasll 830; dlso] oy HSiuall
: clhall lio

18



21

Ql{gjﬂlw@g)b&bjb

duc Ellall dnolzg dcl) g oliallg dtudl 6)1jg (w OgleidL ledl gljjiwdl pglos zoliy @Mb] i
gl 2lgly Lely il lotiwll dsgeudl dSpall] olsdl glhall wlg>g duidilly eglel) alll
oI @392l Olg &S g 230 193188 g Wloww il 59201 &S uillg pgaig "l
&ibgll dcgazmally g ol a8 g ool ymallg Ll 8 duilall =3 45 S| 1o dSiuig

" (el gl

aJdl aladl el glgid jlacdl Jamog walell Jig= Jamo (s I zolidl Gagg
ausil ol z)3ig izelpl i 9 " dbaull Gled| " did) oAy 9wl o9 6a=llg
O] : U.l)Loaob_).t.”USMJJJ'Cl.bAMJXluJQAD.ug:UJLQJlElJM.\UQLD&LDJlOJlJXlrog.g_Q.oU.QAD
bl el OligSal put L)ls elyzlg dlaisoall dbadl L_Qm:XIg aJlJl ay)laadl el
waloll BlgSo jLislg (O:w|9L9LbJULC_d_OJ.J_‘>,AJ|d.&o.u.J|ch.>3|&|9)|ub.l.b.mcLo.;.Lw|u.o_&SLd|9
W Jrewg duch Jl Sl 9 diwumall caloll ©ligSo jLislg syl deud s diy (9 diuusoll
iledl gl juwdl 9 [/BO]nguwwuLXI&d&uwus Le,whsui.wudla.ob}dl lio
o= Joley) Lginw/ )39 oo 400 (1o 138U 165 dalsul 9 dloize Wl)gdg (Gubiz L,JLLJ[JQ

[6399-"-“ Juy)llo 15 (o sl

0ol gladll Gilgzg dyidillg polel) Al s llall dnolzg dcl g olall dkgll 8)lig  iladl €1 tawl pobas zoliy) (s psisno

3920l g0l alaall (8 el o

ool 2l Louad

dsolzg dch g oluallg audl 8)ljg s iladl £l 3wl ok zaliy L doile Lolash
Lol glball Slg=g auiaillg polel) all vue llall

aull 6ljg (w Vgl zolip iledl gl jiwdl gk zelip O
adilly pglel) alll ne ellall dgolsg achlly oliallg
oYl glgi¥ 8Ll 18 e elal Jamo (uuss Jl Gagg
Ba8g Lgiuw 4181 of (#30) JloMe 3l aalss (Assg duiloll

1393 Ugelo (400) yo 4L lgioud j385 Wl jgg




23

ub,@dlw@}b db, >

0L 9 alall &sgasll aclll e @318 S5 el @olin ol &SI 530" dc)jo olip A
duolsall Gubet) Gliail Gasl plasiwl Je zolpdl jSpg gl ayyell alaall
laluolow g ) dsilollae jall oo ol puuiiy dol diwlg 48 Uaig belsS i1 day by 6.3 g ol
G0 Gaipor Epl Jgiamall gaty Cumilgmudig Llgluolon gos desuy (Al (o 3 clall
"LED" el a8Ually LSl aSmillg Sliall I31 ool J) @l 229 sl Juolsall
asdlall 9o lg Ol Juolowll (o Sac dcyjell 0is Olsiio oty dejolb duwslsdl
lg=oliyy de ol lliadg " jiny=g)Silall” a8ud 0l Olguaslly Gusdl b8 )gllg wlaeSlg JsiU
815l lyaiwl ale &0 &)=l Ol adlye L) i sl "iFarm Growtune”lg ol
P LaS sy lghs JUS (o Slasall izg cilhll lodg (e [ e joll Slilac gios
delj e zobpll 1o 2l Joduidg Slasl &8ly0g dcjjoll (abgal dsuslg layles 2ol
(65) duuiss J81 olyo Silgiuwlg [#100) duiy 33510l GBUAI plasinly Jpololl gia>
SUglall JS (o sl Yol 2lily dudad] g)lzall (9 doasimall olall GlioS (o

olte Yl Slurog @ pisd] Slawollg

Slisill Lk il dolatwdl sgtuo 8303 gl Gl Je Ololadl ol Gubs (S
WYl Gamd Jo 1Sy pbiie i plisiwby duibgll Gledgiunall Gaini L9 pgad il
o 203,601 Ol Sa3l e OLib] i sy 39 Olojdl go Joleil] e 6)18)lg ol sidlg
850 (poudy Loy ilgegye G lewd Juolgilly jghaid) dLlS douljio doglaio Guuwl JI 3o b

Loludig il guam (o Jioll 63latwdly lgnleld

3920l g0l alaall (8 el o

ool 2l Louad




25

Uf_b,u sadl Gluol 2o yleally Slulul §lgs ung S diSon diy
o5 Lasis gdgiall Sluadll (e ddloz] 8Bl a0l 13 pad Lawdg pliuol]
6385 oSl lgzdl o el G oslall Aall wlgil Jls aLosll
Il st Iilo Joo5 JugauS 03c 2lgi (o it 030 i Jaguss (9 g3
Lot g dosdioll OLiail o0l bt dxouhidl Olgs3l (pusos Oloudg dslooll

Ul elhdll (38 2umall 130 8 ulwdl eyl gog iualall glodl
aSlanll J] 8300l Olyidil] S|l (gio Aorsiall GLibdl i 8 ledl bac
52 UolI Lelyill glodll 06 ells J] aLa] Llmo i Lo pghs lgisbgig
oo aol 151 gog Ayl dillacy diloghio L8 Wlyidil b Bagiuall

gladll dolaiuwl gou &yl 9g9 Wivg il i adagiuw Ul wulbll il
anlels 53bjg el

600l llios Sl &Ll 8penll tiall g 8Sisell bl S
doj Ml digsall lgalg 28lo)l o)l e lgtuhig dbasdl wludill Cleyiwd 2,81
lgiSo oS (5ol bumugio (s3boidl 31 s bl Olatiwd] Olayius
eyl ot @luo Jio JS0dl 5 dansie dbga clgsl ] Joo)
23 098 @l Jloliadl Jsl 8 lyog= o3 Sliialloio 6389. ot
yclnallg dpalell (utoghiall G buwgll lgedaaug i clnall lghlis o 8

Lgmuguh;&d|@l>09%wud|ow|u9uuﬁb9 ulaolsﬂgug:u“_ﬁb.o
(C_U:w.U L_J|JLUMX| rw.\.o_) l.e.uo ‘)|93| olc ul.e:x“ (R 639)9 .U.Cb_).” &U:x_o.JI U9
adl o cunlat Olisil 0ie uSiy dsthall Al Olisdl L5 polsl
polall 0io J&is oS ibiumall 3 lotalels 83U3) Loyghs o (10g dslonal

Aoylon)] Aias)l b 8 0oSH &roloil] Olunwgall J] Oluddlg

Gpotimally dolily aboll jlatiwdl @oluo gliog 0gretiumall
olaaill i 8 dyeme bledl (ed8 g ddlall Glumwgally (aiSillell
QBT (o pgiaSals (ol Je bl s ol pelly dugad! Jio
Loy 0xSisall dyzgilly sbilg (sl pac dows glas)| 2o > b33z Olniio
JU= o @lgwdl Jl Jgoglly glawdl 8 p2 (o paclail Ogpatimall dloy
G &)l GlawSl g3 (Sinell dudgigo 63jg duclinallg &)l pgilKub

H9lg el gl (o (pySisall (iSas (agily Sl

ngb_ﬂlgqj‘@)babjb

paill go goyell

555 @lan zol JI desll lio (o Bligl Sag

dzg09 1,clill glhdll Olalisl Je Lo ol
A s el ajoladl ol adill Jolodl i g2
duogy GUadl Lo JSuty 0f J18)ljg)] L 2udg Ll
Jiodl izl Oloud) mmiell Ol jslialy @l il

)lgallg dgg=l

1G] 5ol liad) @y db )5 pagy U4y y,8ilg

bl glaall L6 aSlaoll lgg=lgr LUl MSiiall 3yas

aisait)] zoll J] elgul lg=les il oliadl J] 3Ll
@bl db)ls zbgis Jol=dl 0de i (o (ST il
Blhod oliall Ll 6)ljgll dagiw il JLMH
L’.J.Jl Obasal (o el 0_}99.\.0 d9l> dg=>9 _Lbe Lg.;..o
a.>9JI oy AaSlaall 3 Lehl glnall lgio il
Llgdl (g38) il dxlinall Gluod 6)ljal il il
.P|MUC|JJELb99>Jd_(Lo.oJ|69Ab@J.O_>uUQdJ9,o

8l Limg dxlinall Clousl G JWI padll by g

aslell Ol5 Glgall

g gl oo 6Suadl wlusdl L @b db)ls Ol
dooluog FYRY el ilg oladlg diudl 6)ljg 4isl8 Laiso
Loy achll doghio 8 dxloall Lol o> (o
soleclly dsypinily it olgsdl ey 9
duogSadl Wlgadlg sl Silog Oleollg duisl
.JLQ.MX| LQ,ng.uog d.w9§.>J| Jte ul.o.b.;.o.“g

ol glball Gluwgog

on.,\amog |)J.A.>120 U.o_y.ﬂy)ﬁb.” |_LCDU9P..Q)L.U _).99
> 18 ULS 30 gou lglie @Ml OIS Glgadl (o

el Oliwdl (9 &S)lie 50 (o ST Jesll 6,9
olo L’}.Ju Jo=ll @1)9 r¢:>1:|9 LS duclhall oluadb
Iac Labhie by Olawliwl 10 (o sl ©luail

B Olgzg ppd Vleud] wlelaizdlg Josll ()9 o
Aol wlsuol

Oo 6slawdl adMell wld wlg=dl (o Wil (Keug
lgiog 1wlgadl 0de Guwsw 83y JWwh 61l 1io

3920l g0l alaall (8 el o

il 3 pSoad) oluaill Gast plasiwl 4aise &z ) duome gn
C AW INTENES V]

24



FE == I

| : i";;ﬁ
a /f

"’t"mmw.m?lﬂ@;

O ||

20 JolSilg lge casSillg awll wluad! 2895 JI dxlodl aubeil 1o 8 g Ll Jolgell Joutdg 8,99 &)l Lgio e Dluwd 81820 dogo Cusmil) Ay 488> Gyb db)ls ppeuns O
Yo of 630321 Slogleall go Jolaill digye e blasdly .5lgall Gawasd &)l adll dokal Bl il 8,Sinall it i) G2y b 29yl calloing (| lllniog il o sl
¥ 1) doutg dronhiis Olade audy dsbasll Glousl G8lgr Hlaws Ol s JI Loyl «slowl bams Ui Lo gog o8l dligh &ibgll wlgabll go lgioclgog dylibiuwall sl Clol3l
o0l golly sl e 8,08)lg didiaadl sall o 8ySinall Slisill i b dbyls Ojles Ol wlitally g lustall il Aguasall B Losaw g

27



Sbiail e bl uib

£9930 dcl)ill glnd 9 duiddl Jol=Jl Je bl O
o8 elnall lig) Blasy se=9 lgis Jolgell (1o 529
olall gt Jio &wldll dutll Sgyall lojul dslosll
glballlio 8 Jszill J]dml Ol oS puahll 6>
Jl @bl el (o lgiSal auids Jol= oyl eaiws
G| 838l Olgiadl JUs eladll agun 269 U3
d=lu 909 doudrii | a9l wle il (o dace
o diSad 4,3l Jolsdl JI dldall dspall (8
Ol Lusly auibell Glgabll go cuwliny Lo J] elas)dl
digS aSLaol) Lzl iy lage g3 638 glhall 1io
by il Jlally Sligll uiedl isall glasll
&roz bamiwlg duibgll Olg=dl @il Lagdl Jouogll
6,9g10Jl Jol=J|

Gub Ab)s Gy ol sgpall ge 08 lilg
aibg)l wlasal ode Je 8,Suall wlusdl i
wosall Jeg [cdb)l wils] dodall wlalisdlg
ligle (Ul wila) awai cdgll 8 asilull
g0 Bioll Oglatlly «slall dawlg S9a= iy (ol
199 lg8ungig duol 1S3 Ol uas wlelasl]
Oldbiell go dduwioll duibgll Olmul ] Croguwl
Jldeell s 9 wlelhall 4l dgg=xlg ol

aiadl Jol=dl e cdbll e Jl el duay Gimg
sac I lgouindg wlelhall canogh 1 189 disubg
achll glnd g lgud aoudll aunlu sy wilgd
wigstlls ducl I Juolall Lo @ilgall oio culs
e3> am el samg aiedlg dulgedly o]
Jolodl OUlo] Lodbo (g8 St doild ST basdll
Sbasadl G il ecly Lusly lgio S &aill
bl Jies bilyzo S Lgiio dusg,eall Olisillg

sl Jolsl e

3920l g0l alaall (8 el o
dolc 61bJ

G Gub db)le gog) Jolidl zell @iy
lgdol bl climl GW o 8,Suall Olusdl
o dinubg dusill Jol=dl e cdbll oz o0l
ay00 Bag wlelhdll 2o @igll Jolgil JUs
byell bl 3325 6f (og 1lge=lei Ul Ohasill
Je olelhall auuliodl olusdl yass :lgub g
100 o 18T wass Ge jawl b gog iguwly @l
Wil :lgtllg dcl i)l glnd) degamo 24 yuc duids
Gy oalo Gulul Je olasdl wlglel Je
dyiat)] 0de 6,18 o sl Whasal L3l cleo
0l L Aoguwg uclhall izl dalles Je
dole O Jl &)Ll ra.e,aﬂ o9 1aSlowall 9 olusdl
aud )l Goledl 35T ¥ 1gymem ol uaiill dggu
Bld] sl olasadl dgalge 9o ddll (ol
ub9J9| RVRCY) U9 _).USJQJ L_J.99J| d‘oLQJ o8 L,U_)Jg
Ologo of Joley 2oyl 5 oy woludill s
oo Je &l 4c,all pluwddl 1S,5g oluadl il

Al elj=Yl

28



o8 o)l dudu polic Cuusy Ladly [@Souly
23l (o JSI elioll Jlowo ©lidi pasdg dcl il glnd
AuSoudlg duilgu=dl 6g,4lg UJLU.“

oliadl Ololaziwl e dols djg0 JbYl pady
soytllg il 2] 831l Olonall 3 ducl3l
_}JDLLC &o Le.wc|9,09 [dJ.LC.Z“g wb ¢u|9,:.:>z.]|
ahsill ol oudug eyl slhd) dogdll dlulu

aelpll glng 6 6,Siuall wliail graz) dlolidl

olalzall 615

3ol Aude 2o dilSo] 21

48l y00 3l Aol .22
83921 Olous /6391
23wy 4icdl Bhas 23
288l (1o d8liAs doud

ol el 24

gl SLlaidl 8)15] .20

31

el oblail 6)ls] 12

ogﬁﬂlgw@g)b&bjb

VA de oyl &0 bl doclgo Cuucg) 89
9 1> Gigpd sol 909 4iddll Dlrgeg wlhglgdl
88 basall dbatall liaill L5 9= soeal
Sysirll Jubis &0l dylosll odo Jass plg (oo

sl &blall St Logw dg Ll L8 Jgwl
o6 oagll Lo Je Blosg aslanll 3 guwoily
L).c el wliad! odg dbwyell liSanll a0l lio
Dgaiall g1, i (sog 69950l Slogloall @lan)
il 1io 2l dsbasll Glouwslg

2999 duibil Olionll U] osl (3] 8 JSutd! cpuw
Cu) Gy — did 24 lodac Wl — ssasall Lgilis
aylgu=dl gl Ll 2Wwl) Jloro JS s bdgac

sbasdl
a8l yoll g dsunll
&lall
dounll &4dly0 19
w8l 8)lolg

paiuo]lzgillsas 88,0 lusillodeaiaiuguwilg
Ul leiio o5 (pog duchyll oLl (o abgb aals
a8 g Lewd iy duidill blegazxall o legozo
183>lg degoso u9 LS)U dgl> ro_)..éjujﬂ lisdl 20>
lgall pgle (_J.;..o il Lg.))gb.o u9 bzl Olg o>
;U.bg ll@JJ_C 9| ,4J9L>J| sl 9| d.ms_).” L_JLQ.U.b.L“ 9|
W|ukw|uou&9wpw|ag_d|@>
.Uclj_}Jl &U:mJl O Ay 100 (1o 481 OHguouazio cljo
u|d.19 CLU.OJCLC_Q.O.lel-dl Le_o.‘.quUQ|9,o..e.w|9
Lol U,Jl Obasdl 2l oy wlisidl ol P.J..QJ

a1 53 oS lgu i dagan 5209 Lgisloly

a1l 8l @Al

a3l sl

aadllaclyjl .3

Juolall g ducl il dugusdl dudd] 4

olwall §)l5]g )15

b deounil] 8

a0l duo )13].6

ol @las &alail asloss] slgall 9

8,Siuodl Juolwell 4la> .10

oliadl 639 6)15].18

Jlb g wllallg ducluall L83l 11

WMleSlg ayieil 8,517

3920l g0l alaall (8 el o

Sliail) Pell il

yoduuo dchl elnd) digill Jol=dl sl Je Jooll ¢
sy Jol=dl odo g9y iuindl Dlpdie Jio

394> da8gduibglllgzgillgdiblioll Ol b3
oiogdcl il elng) 8,9g10ll Gluidill (y doclgoall 53e
18g.Jilo 8 ,9giall ducl gl il sac ()3 ol liasl
OIS 388, ibgll 2>l go JI> U, lgudey cuulin ¥
o pogreall Liuai (o (Sos ze) @109 (S9! (o
0 duclhall ololusdl 2o lgioclgog s3oll sl
oaouad o (pog Aol Old sl i dlool!
Ll mwdlol sl

i)l gUad) il ol 13 s

Soléilg 93l

Sl
Sl aSoillg duasall del 1

8,Sinall ygilg dclzl 2

ay,illg IS3I.13
&z dgaill Lublgall a5 14
el g3l dlolSiall 8153115

ol 83le] dolail 16

dyidillg polall el e cllall disey Lid] Bl iiwdl 35,0l

30



Ol pbgolldeub cuusydexlel) s30ae JSlng d> ol
lgadl A 20 439 leloin] L1898 ((ue=liallg
oS 1,23l aed) daite Olluiwl cduw)lg duclndll
dolb e sac Byl gaz Joc iyg IS woac

.6_).>|9 ULLQJ

S Je cmoaz Jilwell 0do groz Ol ;SIL jamug

Olelaizl ol JSaivg dosll Gig i (3 e

g dynd) gnay Al pall SUluiwdl Sl Classg

PH@“LC!M%T&MO&JWPQL@L&JLQMBIUDPJ
S aimd Ol 3929 Jls (8 Wibiiue Oluigill

SliSaall s il o obsl (5] 08 Jsuill pudey
Uggw oy sl OliSaell DL gjgig auidill
28gial] 38lg duaisll

Gopall il legamo i e 1Syl piss
dzgoll Je jusyll pipw 0 Gog 1 J93l dzgall Gous

oluad! S @b b

cus auail OliSoodl oty Gl zedl 1o JSw
l.e,x.u_).)g Oliloadl ol ra.u.O.A.J oo l.wLuu| rD.\.QJ
Laiuglg3 adg

a8l OMle oz caoud 18810, keall (i e clig
Ciig )l 6,95 iall Glubgall (8 clus 4S)Liay
Sluddll 3 a2y 2)33) bac Ol Olowdill ole
[.b.wg.w rc:>| dl.c] l&b_).ub (S0 sy OMile 8’)' U9
M,[M@GP|M|w]LBMqJW6M9
Auail Algug el il ol degozall el (S
Sluol! ddloo a2 8Y (¢33 cblell 1w LJ|L,1r_

Lgounts Je oyl Ll

adlell dyglo¥l w3 wliail &iue 2oild) 2oyl Asy
duLS (o CLQ_.L.U|9 d\sjh.u.,cug doSladl ol CR=>9) U.J..UJJ

M|®JU9JSLLUGM|UM|QQM|
Orauosiall o duclhall Oledgill go (@8lgily
lio 3 Gslasy Gow dxduanll Glousl oy (uelsll
0io eyl duclially dxouaidll sl oo glasll

il Olegammall oy 5 Jib

Joizall bl
St

A

Y
Y

33

Juwllw ,9g5g el sl audl :Jio wlubgall
o (abgill dlKolg dacll ladhiill sg>gg 1390
ablally lusdl o Leglly il Olelasil Jus

) sl Oleguwd

e 55 Cumg 633xall wlusil) Jolis puds y=1 289
by . t@mw%wguwubupggwuiu
o8 63amall duiadl agiw Il el Y1 wleo
Oldhie &l wbasall dadlesg gladll dumuil il
el woll duaill dggu juleo () Loy (Goudl
Olilolg lglg=> @ilgcg Goud) sl Jozu

0Usl [4) 08, JSuidl (9 zusgo 90 oS (ubgill

LY

3920l g0l alaall (8 el o

Slaill pudi

Gladl (8 aaoll o OIS wlisdl e dsyo 8
i) 812 G Al 19 sl 1o yploo 11
Al duibgll Gldhiall e gblawlg il
oo sgutiiall Uoy2)l Grd=i) (yluee eol I Al
lgsis dggum Sdog wlidill i (o gdgiall 3l
a2y wliadl dass s 8 Guliyg dloall 9
Gids 8 auidll plgw] o Jio wlpbgall (o
uu; lgj) 299 duclndll  dumliwdl  Gleigiue
Jaionall @939 éxallellg dudoxadl Obasil) g auaill
2wl 8305 JUiodl Jamw Je] @92l Goudl 3
8)28)l gaay Lwlais iuaidl Uggw Lol [duwslial ol
U.obxdbu.odﬁ.l.o.oﬂUQuLy&Jo.\.(bu.LpuLc

auiadl Olegamnall ol 14 JSib

&

PSS 1] EVESH TP
e gromdll o (oo wlidil g e ol

ddnll Olegomall giume e pusddl

ausill olegoall (ggimo

glna)l Sl il 2o (§9lgil o lole.wXILs.m

aubidll i pjMl o)l o Joogll wdg

Sbolg¥lg (whslallg zolylg élao¥l) G 9 Bodl JI
. (FESY| 3l
sl Sbass dooluoll e Sl
glhdlleloayd> auclnill
Sl > 3 dooluell Obasul :oliad daleiall JosJl j2lo> auds Jo=>> Glge
Lol duollell allell o)l g asiml agil o Goull
el Olowisl o
Gt Ol e
raS Lol Bguw b dlaizall doolusol| bl :Oubgtll Uo] ppuds S 4ol
u"bl.):’gxIOJb.). és‘u‘dlgs CL,unxxtl,\J|t_)|9~ |cLJJL90 Q-“H;Uﬁdlwbs?
Sdgsumll asdaall 9
@Sl jAas e i &yt Olelas)l o §
4wl s o Olyiadl 1o seoll o
32



Oyl i b bl 59l dy el dSlaall 3 Lel I o

aglgll Ol Slusill

2024 ole o lgsin ol Jodl dsgall olyids (e Mpads a0l 1o p1ég o @l anndll L8 8)gSiall dymgioll e ey &ydill lagall Cisad
cliaill 030 pgus Ll Sbazal of] bl Cols e cgdll Unluns 20254 oS 120256 2024 ¢ysols] 3 lguis Bgias SLids Guas Jodl dsgall calis
e loluatioin o aslaall lgSlios Ll a6l o2l il (lgls 3 2025 ple (4o el sl Lgyisi ngiusst SUAS lids Guas ¢po dglill dgall CuigSs
sl oo i dus o g die Sl oo lgg=ler 16 Ll wlsseal ey 20305 2026 jole (o awg¥l Gl ol AWl dgall L it LoS

Wl oluadl Jo¥l dsgall clauby il ol




‘,.U.Ll il Slégeo

olall 8)l5lg Gl Wliss (juSas ul995m o Sy
adeldy ducl)jl doghiioll &8y00 :lglgl blij sac 9
oladl &IMgiwl Jbig dumlio)l ) LJ,-Jl Olusdl ol
dole)l duwuwgoll l.e.L'>| oo walbl UL ES]
aalsS Lo il Lail 89S i0dl dygegill lgilas s

JL&Q.U J2§9J 1000 9= _).LO.J L.,.LJ|9 L_JLU.O.L.” 0l
38 Ll wlasdl oo dwslio o :ally 4aslgll

olel) Jsoslb d)léo e lioll asy @also sSs

G0 0 8> 3g &l 8 851zi0l] e dudg=l
&o b S sl by bghzd dulsoll dclinall
Auibgll ols o=l

QWI&@)b&be

ousdldcl);) Wp@ﬂ|wp|m|

Ol SBpo

Al Joray Bl ploislg daild 2o aSlanll s
S92 593 Al lall sg=e) Oy olall 8)l5lg
i (Jo8 18] o 8 duidil Olglg3l yass 9
Sllall dzols Jio Gluwgo J)lis pasdl ¥ Jlol!
il JI — aub deolzg dudily polell all suc
Gy dhutiil (9 — elpall @Spb Jio dols SlSps
»9gtioleall 8)ldlg (gl Glidi Jlxo 9 8508 pokig
Jio s slaicl Ll go dSlasll b dordio Olyiss
Phaidy g/l slly Gl diziall 6yl
4o dg> Coouns dSloall Ol S3L pasdl (rog
Crogul Gl g dolell dungall (g gg50ll 1ig)
oleodl Wilgiwl LAE3) 2)lially Slpsliall (o Sas
Gyl 8528l 2yg5 Jio ducl Il U8ledl
plai ghig «sll 62laS g8 Cuc)lial) dumimdll
8 S0 clitdlg lgheadg Gl @yl 6,153 (15lu)
dygcgi o> Lgll.b|9 CbuJLuu|9 LSJ-“ ul.w_)Lo.o _)ng.:J

Sl 9 Aolaiumall Sluwjlasll aca) doilclg

Ghanim. Abdulnoor. "Water Resources Crisis in Saudi Arabia Challenges and Possible Management Options an Analytic Review". 2019 13

Feed the Future. "Drip Irrigation in Smallholder Markets: A cross-partnership study". 2016 14

37

ulbll Ol po

Ul Jal 48T Gy (o @39l dgyell alonll Aei
dus> ,PJLQ“ (S0 ULC OlJ“..OJl _)J|9.o a.u.) o UJLQJ
2 &dg=l oluadl O &3 el dioll & yall Jimo
9 algiinall oladl (4o 9780 gmu JSuts 85aioll
89l oluadl bl | e badll I gog el )l
Syapd ol oluall 8159 aasdl )l wliss slatel 8
" elhdll 1o dolatnd

&)lao ool 990 oball 8)dlg Gl SlLuids jiais
Wludt) ooy JUadl dus J28 zgisall Il pliiy
Mgl yaas 16385 Ol Szl sl ol buaid b s I
a= W] cidell Guds 8 dssl) 10,215 J110 iy oluol|
dwolall pasd 1735 I o &y Juolall

Aaglail sl dalail 2o &)laall

o iy oS 18,08 2 Lellell clball i Les
Sgun illg il s/l @l OLisS Bgun
Olgidl JUs Glawsl de)l (o 8L lgioud caclan
64 J1 2022 ple 6 1355 Lo 15 (o dbdall i)l

122032 plall ol ¥ o

3920l g0l alaall (8 el ol

ololl 6lalg syl

aolc 6)bJ

(o acgiio dcgomo olall 8)l3lg 6l Ol Jouts
83Ljg roluall phisiunl sy J| S il ol
ol LS Jled S obuadl 3)lg0 8lolg ws )l Belas
OLiddl 3azdg sl 9 olall A Julsi Lagiwi
olo d,o..a.wg aalizall u).x.” (C_|9)|9 uLu d.(] EPNAVEN

b bo wliad]

Gar Gl SSulShall sl plisi sog sl @l
ububu)J|th|P|mbpr>usduoL>_oJ|

GSleadl gl ol gog :sjSpall ()92l (S
GHl> boiy Jwoloall gl 8l Jobsdl Aul
Gols St Aulio g bl Al plail

Asdbuall ol W

ololl Juogs sl sl pli g it/ il ()
oSl (1o 8 2o OleSs ULl jgiz U 6 pilio
0[.},0.“ b.LO.;.u rc>9,0.) ,wbﬂ o dSquuu P|J.:>.uul._) Le.@
ulig ey 3935 ol Wlyhad JSuw e

Ol jlestiinl 651 (youdis dalail Loy : Sl sy
lehnig )l Jglaz ddl el iy Juasdlg pualll
w3l Wgall Je 2l

Odnoletkova. Natalia & Patzek. Tadeusz. "Water resources in Saudi Arabia: trends in rainfall. water consumption. and analysis of agricultural water 9

footprint”. KAUST. 2023
EPA Water Sense. "Saving Water with Micro irrigation”. 2023 10

R.Kumar. S. Kundu. B. Kundu. N.K. Binu. M. Shaji. “"Emerging typology and framing of climate-resilient agriculture in South Asia". 2021 11

Morgan Stanley. "Sustainability Report”. 2022 12

36



3920l g0l alaall (8 el ol

awiloll cbo Ul éclyj) dlolbioll 5o Ul

Ol SBpo

cli> 3l &) gumuii e duibrg ol p dSloall ol
ibgll zobll lgin o Wlawdl Lloog &l
clloll dgol> go Ugleill iladl gljpiwdl duois)
slhall OlSpn (o waelly dusilly polel) dllae
&geudl aSuidly Wow lowl dSpn Jio (Lol
Blall Ulils dSpbg Wlgyg lgdi dSpbg rlowwll
oleally Wleoldl A Jaibg lopuég daidlg
Ay ol Jlwo 9 dusy el duibgll dysull
L8 adl Glplall o el Jlog el L3l
Jed asall oSl s 8 Loy ol glasll
Lol pghil) jom3l joudl &Sty ojgb i Jliadl Jasw
asill (o bty raiSall ol ghiwl 150>
Gg)lg Llaul dsdleng olioli 836 (i) dugusl
b 5.000 ¢o 81 Jl dgog)l Jl Bagrg wslo8l (1o

Ol lg Ghll dlawl e 515,01 go 2l o

,,uJJ | Ologeo

climlachj oo osuaell Ol latiwdl (o ael e
81 asT aes aglaodl aalsdl ol ¥l dslood! 8 dlal]
Aulell el acl ) alolSial 83381 colids 6 &5lgel]
389 L 8,59 duauacio dyisu i dlimd elldg
o]l 2o sl 010 4003 ile jlatiwdl 61l ic
aiio 450aiddl lolgiz oS lgus st wiljlodiwl JI
6629 3579 J1 80La3L S il (o 1yaell Lo doildg

Sl cllllg sgasall (a0l G dils

dolc 6)bBJ

degame ailoll oYl del,) dlolSinll 653l JSui
L8l del) Oldac 8153 Sluylaally Sliadl (o
dsall 315 olgsll (yo Sam iss il dulel
U.og|9 olall 8)lolg bl 6)939 ,E|9Jg| Jolg
Jlally pliiwall 23l o5 e Josd oS (soul
Axdl e gl U381 Judss go ailall clo3l dy 0

:Olusdl ol Jouig

L9 bl ol Wlawll ayy Log :dsilell Loladdl
Slpell Jio duall olyall (8 ddles S ylas
ad=ludl gbliodl ol )lgi8l gl

ololl jaswall @0l isig soluadl (895 Aokl
Cuz 1538l ailadl ol of gljiwdl Jlowd I
ol deubll loplos (o olall e Jgadl pny
(gl jrwdl Sl e pod o duclibol

ido ol (o9 :dwlgesdl &bl asledl dclyil
Slowdl Ly Cum dglall dcl g aslall cl>31 duyi)
olalsw 89 Cus A8l & (8 8o Ul g5
UL el (Ll gaid a5l uoliell Olauwdl
olall 4855 9 lo)9

wlbll Ol po

alaoll 9 dloll =¥l aclj 2] gaiy Of gdgw
Ob Ogelo 014 (o 8ol 1io JUs ¢)luio JSuiy
ple Jolou Uginw b Ogule 0.5 J1 2022 ole % bginw
el dailall jom3l 4=l din &3 by 12030
loS Bl guwgdl dsogSsl jwladly dlall cls3l
GO o (o J81 Jasay Lellell el gay Of @891
14 J12022 ole 3 (b Ogao 91 (o g3, Lol

162032 ole Jglou (b Ogalo

Ministry of Environment. Water and Agriculture. National Agriculture Strategy. 2020 15
OECD/FAQ. "OECD-FAO Agricultural Outlook". OECD Agriculture statistics. 2021 16

38



"étol sl ol Atucall dely 1 ghaig loud bl jS,all el l del I

Ol Sl¥po

O pohilly Coudl 8 6 1yga> aSlan)l dguis
Jumw o8 il aSilly damall dchll olyds
pobig Sl Libgll Syell Say pasll ¥ Juell
Jo> B350 duizy gy liteo (Aol aswl) dolaiwall dcl 1
e 8gMeg duwlJl gl dydgasl dcl) g domall gul]
dools Jio duisull Oluwwgoll oy calbl 186 el
Jpllase ellall &g duidilly polel) dllae cllol
Aroall gl Jg=> dago duisy ol p duidilly polell
JUadl Jusw Je clls (8 o) polsdl glhdll Jasy Las
,6&1;.09 ,_)’.o_)légjjg .J.o.:>g|_):>u.” &b.o aSJ.LIJJJQ}L” p:]

4y)l=g dunyz Jol> pobi Je [cliel) pgu &S g

S alatindl aihs o aomall Soull Jol>

202025 ple Jol=o 393 )llo (po ,iST Lgioud gl

.,.l.u.l il Slég=o

Ll aSilg dyamall del )l ©liss Je slasedl o
Sl el Lgio wluwd Il cdgll (8 3gamo
desll Sy duisy &y (po aliasl of Aol
289 uamall gl 0in Slie (8 aS=ill &glhall
@l dpasall Wadl (e dhos 8,15 (6 ¢S s
sl oo (8 wlghill Gusl Je gibdl pac ]
&bl 040 plasiwl Lswedl Zlogl ol e douiig

Lo 5gao

3920l g0l alaall (8 el ol

il pSaillgasonallachl

aolc 6y

G0 dcgozo Sl eSally damall dcl) I oudss
20 8335w d>buo 8 WUl dcl)j (ro (Ko O liaill
29 Lgbylo &)hadldz)s Jie acl)jll g )b Sl
caSilg oluall e Blasdlg dpie ¥l Zls] 6350; (o (e
U8l bl Jio deidlal] e duidl Gg,bll 2o
Jouiig wlg il Juolowed duwlio gil Las 14 ao!

;o duclibuodl Glasdl glgil gram wliail odo

Eliadb g oSl o LIl o9 dsesall wonll
2é ol wansul &bl Jio pile JSiin dgbyllg
A wildlg dubladll &g 3l Jio juiluoll

485 og 1 Ogd el dolail of &loll dcl)ll
sl ped il dn Jhss Je Joitd illg diosall
lisall dgisllolall 8 bl Juwolxall acljg
ol clgg)l L8 WUlil deljj &dac (o9 :aulggll dcl)il
A gl of ay,ull placiuwl (09> dylud g 9

& achib zows LUl i gl &dgesll dclyll
L8 Jeolwll dcl)j ausi (og :dpasdl @bloll
beldgl paiudg ddgac W8)l 18 loloy dales wliy
il Gl 5 JolST Sl 2o duclinal

wlbll Ol po

Olgpazdl o ob Ggle 3.4 2l | alooll Bags
& jud UQ cls g 99 172030 rolp_” Jol=v
699 1Lkl eSalg dyasall del)l Oliss slaicl
lo 29l duis ool 4893 wlisl 0de Of wlwhl

Olgpazlacl)j o 8725 J120 o

del il Olist) Gallell Ggudl say Ol gdgiall (hog
ole (3 35> Julo 74 (o Ll @Sl dpocmal
g0) Ja2ey) 2032 ple Joly 1495 ,lulo 387 J] 2022
0ig) il @8lgall Jiowig (418 gly )0 okuw
8,381 (Gabonig 1lgpasdl e bl i L8 83U

Apldll &3 Lol g Bl 8 Jolwall aclyj e

Ministry of Environment. Water and Agriculture. National Agriculture Strategy. 2020 17

KAUST. "Controlled Environment Agriculture (CEA] in the KSA". 2022 18

GlobeNewswire by notified. "Controlled Environment Agriculture Market". 2023 19

Ministry of Environment. Water and Agriculture. 2023 20
40



wbisdl i @b db)l>

0 Joss lsgll ool
Biio dcgomal uolioYl sl
el e cllall dol a0 jlpuwl

Ol SBpo

Ol Jlxo 9 392l jughilly il sgg=> Jlji Lo
0o e Jlimg 18,Suo dspo 9 lo)sog HicHl 188
bhas Je Wl 8,5 il &bl pghilly ol zol
Slloll d2ol>g o dools (jo) 8,Sixo déyny &ic Yl
Aol Loy 109 4381 186 Jug=5 018 el gog [ Juous
dg pghilly ol 8 @6LaYl Seg=l (o b3aLwl
dunillg ool ouaglly Jsowtll o 3 Lowws
CLb.wJ| _\.;.O.w ‘09,0_1 u9.>ud| Joleo ulQ .\.LQ.LU.LU
pololl allie ¢llall dsols Jio) pohilly sl
lax) Azl @geull aSpilly 1 (1) ol
bhiiiid o lgaMl cuagl &y Lol ([(gSuumw)asyll
asol> 3] pohilly ol 592 (8 gl Joles
e ellall dyrog uisillg polel) allaye elloll
G0 455l 20 ([de2w cllall dsolag duisilly pglel)

okl glaall

,,.l.u.l ull Slégeo

90 Sine JSuin @3c8l o> plol Lugl @ilell Ol
auail sl ghig olusil) Gew cliil Jl as sl
Slaghiil yghi JI a8Ls) (Jlall i 6 ddsell
38l g5 83leY il Lol v dasyall uleollg
rilio Uiy by Oldgeall O 1 iedl (4o jagally
de dbll polasil J& cus ipopell ddgasa
&)l lg) 45Lnid3l (ggamdl Caeua) A gmall Olaniiol|
Ayl Sloaioll o @lowdl L6 LIl Gogeall

3920l g0l alaall (8 el ol

aslall go aolo doud plpdiwlg ayac Ul Bas

aolc 6K

glhall WMo jpl (o cliall (9 jaglly 2aall O
g o Bl danllss Ll Slisill 8g7g il
ol aliall Olsaiall @l 13U ol Baube Olaubs I
88 &iel =10 6,18 Alblg ghls of lojge
Sl Slewl (o asdlg eliddl Sl Juldi (o (Sod
ozl 8 Jbad] Jaw Jeg iolined! jlé dolsg x|
Olaiiodl 45 Muo 630 (o i O wlasil oig) (o
luad] 0io Wy (Sowg 2 gy 14 JI 7 (o duilisl
289 (g ySinell 38l os oy igulg Gl Je
8, Sl &iedl has b Jouidg lojamg dicl
a=dlall aaledly o Jlell hesll dsdlecll jslas
599) il gyl Jlonallg Sl atsnilly (JSIU
(Ll Jiad ag=dl ale dplygs wlaw plasul
dvgall wljlel) plebll (ol 29) oMl duidig
cliall 388 Jugm Jouing [bdsis 8)l,> Ols)s (9
Sloww ] plabll Olalsw dsdles gog) duouill :0)1mg
wbladl J=0 g26) JlgeMl muaglly [wbieall i
LiSl posi > cumansSYl Olé L dyguall
sl ol Jg=illg [Ggasll 85l clSan
agliall ohladl dilgiwd dewdl guizdl OLS Jio)

[&0ud I3 dyuis &g alis ] Laligg

wlbll Ol po

22/33ww|uswx3|ugw|9j¢@|wj.w
cmsmwggjdh_qumng,qubmuﬂ.\pﬂ
@9y0p| LQJJ_LCDQCU_LC}“J.QQG\AJLQDL)LQ,UJLL”

de lojaog @iedl 189 jlado goi Ol 28giall (rog
o 2.0 12020 ple 5 s uko 13 (o plell Sgimo
2 [/Aojwusﬁéwgmdmlzompudgixub

Slgiually Goudl Joluy bl JSuin Egbao
el @oledylas paeg gl dudiwdelaSdy g i=og

M. Palumbo. G. Attolico. V. Capozzietal.. "Emerging Postharvest Technologies to Enhance the Shelf-Life of Fruitand Vegetables: An Overview". MDPI. 2022 21

Saudi Grains Orgnization. "Saudi FLW Baseline". 2019 22

Food and Agriculture Organization (FAQ). "GLOBAL FOOD LOSSES AND FOOD WASTE". 2011 23

42



45

Olysill i @b db)s

sl spgi_qu ellnuc el d2ols Jubugmyw Pl Ll ww[}agbﬂ):xﬂ P muc)mm Slgal

duibj <1.C_9.o:>w_).x.u.c_ dou Sl dg)“ Juaidl d:>9,o UQ dJ9J924| wld UMI ausil L.)LCg,a:xo U“ QSL»DXLJ
degocno lidil 0de ac g &gl Auysll aSlaall 9 glhall Dbz ol Je )38l L) 5]
281 &2,3) Aol Auzgiad| ol sbally [(Oliad] el it Lopos dasuasll ) 335all wlyslell (o

a8l ach il glnd) dnlioll Oluisill guoz sy Ul Subiall dbs e dole 8,55 Ul punil] paig
ol dzgall 8 Guasdl duatl Olegacme) oel dousdgall 8335xall ol sball I

3920l g0l alaall (8 el ol

duclinll jlos blg (ggpall) jub gas Slyitbll

No83l e Gallall pgaidll Gomd gdon Jialbs
Osde 516 (o 1505 ducljll dbuisll 9 dcliunll
ole Jolsy 39> gulo 1.083 J1 2022 ple 8 ;393
ariuns 20 2,78 gly WS ye (Seiw goi Jinay) 2032
Sllally &l bilys aug Jrolall @ 48l

Ll SBpo

09 Ol bl Glauhi Jlw L8 dwlJl Glu8l (as
3 gog 8393w acl)l (8 acluall HladSlg JLb
pololl dlilie ¢llall dools Jio wluwwge &)Las
9 robilly Lzl ool 9 dub deolzg dubilly
CLLCLLJOJ' _)Lo93|9 JLJQ U9V L.Jl)Jl.le L_Jl.u_o.) ul.o.ub.:

aclyl e

O Sllall e slaiedl &3gamo Jl 6)Ludl 109
&3 olelbdg dcl)l elad 8 ducluall ledllg ,Lb
9 doudgall dahidl 5gbll Jlells g2 pg 1dSlanlly

S ol

,,.l.u.l ull Slégeo

gl 8 b ygn wiplall plaziwl sge=
Sodll (o e cuaw Wls 83gam0  Juolsall
wlugll go 8)ljgll Jasi Ol gdgiall (sog dpayail
Aosla)l syall JUs Oladhidl pohy Je dobll
$3950 2o Joleill ducluall Jlad¥l 9.0 &5U] Ll
Ghliall &8l Lasily dcluall HLddl wlly
1905 (538 ple JSutng .uaull dwslsdl ducl i
a3g30 I deealridl dqudllg pohilly oull 59>

Oluddl ode

aolc 6K

glaal) sae Wljuo [Hgyl) Jub g wlplall canss
ol 22 (e g Sl oy il Lo Bg el
pAig Jbiue JSuiy phil e JSuiw lgizop
ioehll glball 5 Slossdl (o uwlg Blaj (g))l)
,6)J| oclas OJL)_)g ,ol.:.a.“ Pl.\.’>_uw| [geesity) L)-‘° |c.b
oS+ audels 8T i duslal 3)leadl )3l J] 394099
doMaw &dlyo 1Jio dordio gyl Olaudns sl 1]
&l opdi) digadl Hgall olasiwl) Juolsoll
adliog [dloizell OMSiall Wasdg Juolsall
bigall Olgimal &l Sgybs Jul=d 2] &l
Jio) Olel =31 48> ol [dolell dsually digh JI (sgizog

[5)lgall plasuiwl Gpmmig 1ol b,

el Jio g3 Ol b dueluall ) LodHl Lol
V> Ul b o> Ul ge go0) A2y (e
o33 Cus] doadiall jguall gl [uiblie (g3lo Jlasl
3laidl of (adluall jei &jghiall pgail Oliiss
dalizolll CliSall Go UL Ja Jgus o)

{oehil plaild

wlbll Ol po

dcluall HLdlly b gob wllhll Gludi Jies
Achll glod 3 hasill o dswly dcgamal i
Sl s (o Jwoloall &zl st oy Loy
lelasdl _}4&9.)9 d.uobe.o.” doMw 0_)|3!9 d.J).«.“ 4.59|_).09
Il dbugiall gliall yale Sty dlis g

.ra:>,z:>J|é)+gs

olplall olisd Gallell Geudl sai O gdgiall (rog
J12022 ole 8 395 )llo 1.8 (o )b o el il
Sl gai Jizay) 2032 ple Joly ;39> )lilo 232
L8 &bl Ol Ll 3l (Egdae 24429 gl wSye
Ailagedl i3l ey giodwg Jpol=all 480

Business Wire. "The Global Market for Agriculture Drones". 2022 24

Business Wire. "Global and Regional Satellite Imaging for Agriculture Market". 2023 25

44



47

ob;ﬁﬂlgm@g}b&@b

& 592l dy,2ll alasll 3 Lely k3l

“ i) &y5uaidll 8)ljoll db:

Al Olgzallg wbasull sy o3 dde elisg
Olwluw dclio Slujlos Jusdh dileiwilg
die (o g ogally dubglly duclndll Sl
aclylg &3 dakrio Jio dgll Olakiioll (o
doidly Ogledl deliiog Ba=iall lDuO.A\U asyll
duoidllg &)loul) Basiall o8l yoiog dslaisdyl
i) )93 Ol duwgall yolaidl GUni i o
Wagis Gllg glball (8 ,udlg dyiadl iy

@9 ) DULE @)l Babim

Laj_‘:hjg C’l... uo.ll

s9a2l Zunoy dclllg obally didl 8)lig cuols
Slellnill gsbm) lgllsg dclpll glad 6 doslall
48 Gowd slhall 1ig) dsgolll dyldiuall
bglodl ol Joub 289 2030 dSlasl
48LoYL el duibgll dumilywdlly Olelhillg
JSillg pehilly Cumll glind) dsibogll 53u 31 I
o8 Swdlg auail Lis aba¥ ol gdgllo
W3y dpiaill g Olikos Alsg dclyl glhs
dlolell &l Slyadlly 6,8g1el dxmall Ll
Hlollg Slubullg el l o3l doghio (3
£laall 8 3y &bl i dacl | dyagaid)

46



o JBLLUIg pabillg &oull GOljas clis 6)5Lo
JoJuog LPIS ,_,b.o gla.o! oo .acljjl glbs
- g Lillg sl Jelall o

ot Loy el )l £l 8 Jlac8l 850, doghio jujo5 ®
uLSJ..w =8 ubLo..L.qu|9 d)g,o.«.” u_).x ub.“ _)ng.)
Jlacdl sl Olesize clidly duslll glasll

b8l Sloglealy, ddletall Slasll aslleag

el ol sgtuuno guig WJloc 1 slg) lag=rloy Ul dranbsil]
E_Lb.O.” u9 L9|9.uu2§|9 cb.leJ| uls_}.\.u..”

slhdy aolsl Jloc¥l 65k wloluw clidl Jagus ®
Slusll Jaut Loy JlacHl 630, acs zolyg delyjll
Ol sl Ol giloes leumally
Osletlly i)l pe I Slslics ol g @S iituall Jasl|
el e izl aslaall olwsl 2o
welbilly ibgll

somall yrucni) Anpuwall S Sluwgo cli] @

Jio 1 el83ls sl glndlly dely il glnd ¢y

J& pul_iog d,u.o.dl CU.39|9 Oliail JJS.bJ )5|J..o
o jucq duisill

log dudill 6)15% duuwgo sbly Slwlw yghi @
2o &S)lially el glhall 9 &)Sall asloll
Slwlpadl pghs (8 &Sall 4ol &gl diygll

" £lhalL ddloiall duibgll

doghio (8 (uuinall dxduacll Ulusl go (glaill @
0>1>w0 é—‘:’l):’ GMbY olclesdl glaig ra.d.o_dl
JS3lg dail i 8 el SleldS dyois S agiu
dwgoll ol uohi J] 4LsL dclill glné o
acl)lg oluallg &l 8)ljg Labgo Wllgey clasil
Mm.u.oJ|pu_)_LJ|a.o|_)del>L}o

49

oluad! S @b b

albiiall Gii Gl bl jgas 13lo
SHlo achil glbs b anlsnul Jolalls
)] bag)

lghasiy lopghig &yl wlipdly jbdl dexlio @
bl S 3 doolually dolall @lgell ddleol
glnd) lglol>g ) KuAlg pghilly cumdl Wlids Je
aabiall Glgmdl go @uwidl A (o dcl ]

£lbd L9 a5lo8l I3 Ol Salg Oyl dlelo diny o
lpaus dudubodl lgili 8 lguy=d JUS (o dchl
2uwlg @l Je o Wi 2o cunliny Loy Lgaubgig

olusr e cdbl asd) Slwluws OWT 21,8l e
Qglodl Ol> lalol>g JwBly pohily ol
acll glhal

Oelgdl ool dpleuindl 6,08l 8L e
Jolodlg Olaiell Giwd Gl el )l glndy duiail)
ol (8 bl jujeig &) il

3920l g0l alaall (8 el o

00 130 (oudl &eunwgo Oyl 2] 8)lg)l dbiiw dileg
WIS Log wblell gibs) liey dacwnall dueydll zuol i

GYbwoy ool pjeig ogledl gamai 6)alo
elbs ,_,.o Jlocill 65Ljg JBILUIg ausill

)l Wi Lilg achjll

Loy lolg ) Sa3lg duiaill i 18] slacy o] gk @

Calaioall elSpall liso go el I glhall o
<Lu.>JJ| L_Jl.e_>.”9 d.«DL>.J|9 Cl.uog.i}.” ul.e_>J|
Gl 8elaS jio Loy dgally dudsoll d,gﬂ.(qZ“g

9yl lgible Jl o)l 3859 81l

el Zolp (e Ologles (Gginy dual) duaio pghi @
Coull glico oo plsudly diaill Lt &Ll
Ao)liindl Oloasly dotlall o3y wohillg
sl Gidg ) Suly pghily Lol Wl yog
La08g lleallg Hlu8lg ) aillg euleill oy99
iz o bulgl jujeig Jolgdl pe) 2l
oghiiall Lo Culclall

g8 Ublg ayjua=il Old)luelly j5lg=d) ol buhsi e
Alall 0l Slg=l 2o glailly (Sudlg dyiill il
Giis JSudly nghilly Lol @S jjei g
Lo pleliwll glndll 8 zloill ounsd yuig ayisil

o8 acl)llg olallg axl doghio Sog= o)l e @

09 @95 & it JUS (o Sl Audil i

d.ogb.».oJuLQLb.d|9ul;>L’>uJ|J)J|u.C499.o_).ouLaw
S3lg ol Yoo 3 eI

Gl Olg) Slaie pdgd s allgtlas Yl aghis o
w2y 1oy el duisill (g3gj09 pobilly
lasall Goyidally Gupatiwall e pgilio
Culg plSud gty SIS| il 4ol8] Jsguss gy
el glbs s oluail Sasl L Je

JBLllg awsill ,_,J.u L,.cb.u.o angi 6)olbo
1S woagi Gillg lgduiig aclyl glbdy

S8y Jlga¥l sasy Jledg Wlaw doSe> lb| clii] ©
Lo gdo3l w3 a3l Jolal spamid dgllnall
e Jasg uclbilly &ibgll wlglodl go ublon
JUS o doghiall (8 dxlaoll lsuol &l
Ogleilly ilogleall Jleall Jsbillg Blao¥l doclgo
auadl i abadl d)leiwl Je blasdl Gag
’ lebball L8 ) Ku¥lg

dalizo wlez (o polall digadll dzad) 4T gk @
al olelas (9 ,udlg duiail i dbuil g
a2y dolell wlgJl ian il dcl)llg olollg
doclgall el el e daild 484y doghiiall 6
anl olelnd) dglgdl s 4Kudl Jol=Jl 2o
sl dhgadl G Ojlgdll G829 del)llg oliallg
&bl Jagaig

dcl)fl doghio csl (ulé) Glgsl Jumaig gl e
paAdig Sy iddl i Jlre 9 disiliog
Olpibgeg wlly e saiwe Olungiy wljgns
JS3lg didill i dauii¥ Gell gogll e dads
Sl 3l Oldac pes gy glball 6

labltinly Suitd] 1ioy) o zoly pohy @
dol=dlg sl Jo> dobaiie 4§ p0rd) o
Obasdl dxdles)  duwlicdl  daclgdl  dy)
pedg el glhdll o gojell (o sslatwilg
dwg,oJlubuh.leal)ﬁlgb.ubaquuhLo.c

shaed o3l pohilly cumdl dyais dsm 20 glal ®

wobily ol plga) ddunail &bl hhzl
aell glagy ddMsll ol3 duibgll Sl

48



Wi Olgzg Jao o LS dubgll )3l doghiog
0o alusbis s 2 o 8ylioll Slelbs 8 Galolal
LS'J-.’ |.\.‘>| d.e_‘>30 u.o_).u5| d.o.v.l|u,u‘)99ul.CLo.x:>3|
'Zg|x§|d>|ﬁ&pugu@mwp1zouws|

lgild el o jauai 13l del)lg oluallg dipl 6)ljog
lubdl i ol auiliwdl legzg Ol J] Bagd
lgihs dsusgo dclhdll basl J> (8 agus LUl
2,31 lible 833509 wlisil 0o i) il
oelually bzl azer (og il 1o (8 duwni)l|
_)lS.u3|9 Wl U,u.d Le,o.u.a.wg Cbm.o.” J)|9,o.”9
J> 5 Spo bl @las Geusd dcl)ll glhs 9
el w Hgleilg Joul sl (puudg ELb.éﬂ Olass
achl glnd 8 Sudlg pohilly ol doghio 9
og=d] &olaiwl (yousy (C_Uo_o.ll W9 il @3 &l
a4 Sl Jollg Olniiall i e cdlall juasig
O gliadl o yel) diloduwl (uwsdg deljjll glbd 9
clug @93gimall j9lg=dlg duwgyiall Al Jils
sla] glewad acljl lnd (8 Su3ly camdl wl)18
A, Sdl Jolsdlg Olaiall (o yoinog B

Wjapog 1ol Josll dsanl 8)lig)l (o Ulals
ailS s groz oe 15 g9 duiboll Olongiuell §udil
iuai 8 plgwil acl i glné s alelall wlg=dl o
oS loch sl e 0eSy JI dxolb dnzll oio
Sbasl jola 8 aclus LUl &y Sudl Jol=Jl i
(9,1.024.] l.x.io.og ,d.ogb.«.o.” u9 u9L0l9J| Lg.e_‘>|9,) U'*'”
adl wlelhd) dubgll Olagimally Olsgohll
~‘1-C|J.)J|9 oL;m.”g

oSt LISy oy olaallg dxdl 8)ljg O Tl
Spsb (o0 i)l 13 (9 gl (10 @102 lgiliselg
Gl Guoasiollg clpsl )9 (og doghiall 9
lg) iy (I )3l lSg (8258)g (ogiliuz 6)lac 19018

JJ_).O.J| |i.<b_),g_).>59 J|.\.C!%,QP-®-\-G—?L5JL@§

51

sl S &b db)ls

aojbd

Obasal) dJl:>u.w3| u9 Lo.uuL'> |)93 olisidl 639.)
830 a3lall dxlodl Jio dacl)l glnd lgg=loy Ll
@iSilly duspbll el Je blaslly
20 Jolotlly oliall ubg duwldll &il Bgall 2o
il Ojledl Je Blasl go ducl )l olé3lg uolfozu
M|Md91>3Lx|uooM|UW|omuﬁm9
AVECHRRIC S - LAl cgui LS oMSiwll olg]
o8 Lebll gl aanluse (ro 5 LUl bosell (0
U-U-OXI o d.0.0J).o ol (§uJdg ,LSJL;OJQZH a.)b.”
ilallg Lilisll

JSadlg iadl iy ] JI jsail 1o e 18
dﬁA&J|U9¢C|J)J|ELb9L@e_>|9JUJ|uLJ.\.>JJ|J>UQ
el glod ;3 Sl duloog dulgs dliol ) luiteo
oS dg,l:).” _)499.) u9 l.o.wl.‘> |_)93 L.JLU.O.AJ' L@.JLQ L.JJ|
Ul Olasdl G declgall JI Gand) JSidw BGao
dcl)illy olually dil wlelnd 9 dslooll lgg=lgs
B50llg 6,8g1all Cliaill Ly g2 LUl Jol=lg
oluadl ode Lud ddsail §)lgll dhs msgles

Juwgiallg pundll (usell e lopiig

aoils) zo)ll dcgdge dumgio pyaidll @il 199
glball dgl> 995 il dllell djolal ol sl
i aa=lor Ul Sbasdll pas lgwd T cum el
Olegazo g.JJI Jl glnall Lowiiio @SLaall 9 &Lb.o.ll
89yilly saSendl 8g)dlly Jwolall acl); o9
&8giall wludill (8 i pi (g iy duilgall
Slegomoll 010 Cuusy duidi Wlegomo JI laaiog
e asiel Sl )8l sy L O Jud dsy,3l
lguiv dggw Sdog wliddl ole dasi il 3
ot Ll lidd] o lage ) el Lgiio Lo iis
- Aot Olgiwdl JUs lguis 8)lgl

648y dch)illy olwolly  didl doghie Juéeily
wAUl el 288 eyl glball (8 asbaall ool
dell doghin) aclnslly duboll Slowiliwl

S gl I3 550 byt

‘MutipleX Lab" euall (elibuodl elS Il Jas) il pguaill plisi jbo,
Cl.u.m_”groglR,U 4U|_h£|49.oL> J9_)>(J|9.0J9J9.L.J|

=
=1
=1
S




inone go,,
Topiine Gerbera. the Netherlands
]
h!b\
b
=

L]

Slisdl s G dloyl?

>

& 592l dy,2ll alasll 3 Lely ISkl

w ( X}

Jeshig loud ibgll 58 ,all asilall dell plasauwl Gusdlacl; (e dise
"ol aiwl" dol ool dcl) ]

52




=il a2l duidill dcgaznall

&jalaid] dall Gogll

sl S &b db)ls

il AUl wluad] e dliol

Protected agriculture
and controlled
environment (PACH

Modern farming method creating controlled
spaces for crop cultivation. Itinvolves
artificial protection, regulating conditions
like temperature and moisture.

Vertical/Urban Farming
Hydroponics
Aeroponics

Plasticulture/ Row
cover/ Polytunnel

Integrated greenhouse [including
loTs, innovative cooling systems,
and desalinated water usage

Innovative seeding

Technologies and approaches used in
agriculture to improve the process of planting
seeds and enhance seed production

Mechanical seeding
Seeds bio-bank/seeds production

Precision agriculture

Robotics and other automated solutions
for different processes automation across
value chain

Targeted pesticide spraying
Robotics for pollination
Laser scarecrows
Self-driving tractor

Agriculture biotechnology
and crop improvement

Genetic modification for desired traits
developmentin plants (for example, crop
yields, draught/pest resistant cropg

Mutation breeding
Radiation testing
Bio-nanotechnology
Molecular diagnostics
Molecular breeding

Irrigation and
water management

Range of systems designed to optimize
water use, enhance irrigation efficiency. and
effectively manage waterresources

Subsurfaceirrigation
Micro/drip irrigation

Smartirrigation (including
automation. data analytics.
Al valves)

Soil moisture sensors and loTs

Soil health management

Technologies that help reduce water
evaporation. regulate moisture level,
optimalrtillage

Lightintensity
Intercropping

High density plantations
Permaculture

Agrivoltaics

Water absorbents
Moisture and fertility conservation
Cover crops

Conservation tillage

Crop residue management
Double cropping
Sequential cropping

Crop residue protection
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7 Fertilizers Technologies that help feed plants Nano-fertilizers [nano-
more efficiently like release-controlled capsulated
fertilizers, nano-fertilizers Soil mycorrhizal technologies
Microbial solutions [biofertilizers)
Controlled release fertilizers
Enhanced efficiency fertilizers
8 Fertigation Technologies that help feed plants with Liquid fertigation
a combination of nutrients through an Solid fertigation
irrigation system ] ) o
Micro/Drip fertigation
Subsurface drip
9 Conventional crop Chemical substances designed and utilizedin  Herbicides
protection chemicals agriculture to protect crops from threats like Insecticides
pests, diseases, and unwanted plants o
Fungicides
Nematicides
10 Innovative crop protection Genetically modified pests., pest-resistant Genetic engineering for
plants Microbial solutions — biopesticides pestresistance
(bacteria, fungi) Biopesticides
RNA interference
Microbial solutions
11 Dronesand satellites Drones are remote-controlled flying devices Crop health monitoring
for tas_ks like s_u_rvel_llance and delivery. Soil monitoring
Satellites, orbiting in space. enable global .
communication, weather monitoring, Advanced imagery
and navigation Remote sensing
Communication
12 Agricultural Technologies to transform crop residuals Windrow composting

waste management

into useful products/energy using
different methods

Static pile
Container composting
Anaerobic composting

Combustionand
thermal conversion

Bio-refining processes
Biochemical conversion
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13 Reproduction and breeding

Classical breed management, genomics
of livestock for desired traits (for
example, yield)

Animal genomics
Gene editing in animals
In-vitro fertilization

DNA marker assisted
selection [MAY

Gene prediction
Geneticannotation
Artificialinsemination
Automated insemination

Breeding optimization
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14 Precision livestock farming

Robotics and other automated solutions
for different processes automation across
livestock/fishery value chain

Mechanical hatching
Automated feeding

Precision feeding

Automated cleaning

Carcass processing
Automated packaging systems
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15 Integrated
aquaculture management

Development of multiple fish speciesin
controlled space farms [such as caged)

Alternative fish feed [for example.,
fish feed for algae and bacterig)

Floating cages
Recirculating systems
Flow through systems
Aquaponics

Other supporting technologies
[such asloTs and sensors, biotech
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16  Recirculating systems

Closed-loop systems that recycle and
treat water, minimizing the need for water
exchange onafish farm

Innovative water purification
Oxygenation systems
Innovative filtration systems

17 Nutritionand
feed management

Technologies to reduce costs of animal feed
or substitute it (for instance algae feeding]

Extrusion technology
Alternative Proteins [insects)
Crop residues

Algae feeding

Natural feed enzymes
Pelleting

18  Water quality management

Technologies to monitor and manage water
content [such as phytoplankton, nutrient,
oxygen levels)

Aeration systems
UV Sterilization
Purification
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19 Health monitoring and Innovative vaccines and vaccination Rotational grazing
disease management methods, digital and automated solutions Electric fencing
in biosecurity )
Weather stations
Vaccines and vaccination
Innovative biosecurity
20 Animalswaste management Different technologies to capture and utilize Covered anaerobic lagoons
livestock biogas and biomaterials waste Plug flow digester
Two-stage digestion
21  Supply chain traceability RFID tags, GPS tracking, etc. to trace Blockchain traceability/
agriculture/food products across the smart depository
value chain Traceability sensors/devices
22 Foodsafetyand QC/QA Technologies toincrease shelf life of foods, High-pressure processing
reduce/eliminate disease risk, including Innovative methods
testing instruments and methods and combinations
Cold plasma technology
23  Food preservationand Technologies to preserve food for longer Composting
extraction of value-added storage times, and treat food waste Anaerobic digestion
from food waste into useful applications [forinstance )
energy production) Insect-based conversion
High pressure
processing
Edible coating
Innovative packaging
Pulsed electric field
Plasma technology
24 Alternative food Involve innovative methods in food Insects farming

production and consumption that deviate
from conventional approaches

Lab-grown foods

3D food printing

Cultured diary

Plant-based meat alternatives
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