e H L 91 93019 pglally 48 paeld (3 9dl el 3 500lce
Walil ) o, Y Aga ot

WARIPE-1 [RYES{ RVt PY VN1,



International Assessment of Agricultural Knowledge, Science
and Technology for Development

Summary for Decision
Makers of the Global Report



GLOBAL
ENVIRONMENT
FaciLiTy

THE WORLD BANK




g sl) duel )l Lin sds il g aglally dd jaall Jgl) @uuanl) 3550
daaiid] ool 23

ub‘}a_” u.a_sLm o._ULaJ )}5.4

Ale

¢m1twqy‘a,mgsa‘au,w‘¢gw&mgﬁ}a| Iid le Add) gel | Cead
2\.@:,3&12\.:.:&}."119333355413”141132\5@1933&!&#413):\7@‘”,33..\3“”,.»35_’4!
(Y A Ot/ 33T V1Y) Lo p81 Lo gioms f praailiy g B e (GO Biaiid| ol y2 Y







deuda
oyl el ails 3,51 o ga
@lagSadl e ol

Laladl

OlagSotl allhasd seall gl

Ol salstl el Gl

3SsLadl Age )l colgaml) Aaglill Greaiid) 381 pag Aaladl DLV r @ Gl
Golamw¥! Caslly dugue gl Az ll] Jls Gl

Vii

YA
Ya
Yy
Y¢






(GEF) <LmJL:J‘ uuﬂ d_g..\.ua L_r“ﬁ O)JLLA-” ol 4.\\.:) uﬂ 45)Lum_”
Y s LS LS lalels Sl 3l cilealisel! e gl elidly
zlj:qﬂ ..\.'a-_ud\ (u‘z(l Mla.mg M.cb).nj 4:'..\.L)U ..\.'a-_mﬂ ‘Q.AY‘ A.A.la.m
32luadl le (UNESCO) aalaitly lall s 2 5l 3axial| @a¥l dalaie
Odbagall Slex (o puolie pasads IS (e dulaall 23g) 3 paiunall

Cuagud Ul Slwngally calesSll I line¥ly Sl we 05 LS
JaiSy L) Al olentl saaie Gildnwdl Gguiall b
aSheadly ol umguny cugeally olailnly Ly Bugyp¥l Augially
al¥ll Ggiwms (CropLife International igey «3usiall
ko 3ilisall cuand Sl cilesSinll (S Linsl 53 e 3asmiall
Lo ptaaly el Ga2ilg oLl alhag 353Luall C3Se slae¥ g ,al
o b Lele 135leall 355 St 3 ,80adl 5uilsell 5ilia cosud LeS
O sl e paS due G pamll B pals g Gle comand 3500l
J3=l Gy b e Lailalaml 3 5Ladl oyl aldl cyeg Bpalidl @lall olaly
e a2 Al Gpaliall Ll Lglee 2 @S 5ty Bgal] alts 1
353 leally sl cilelain W1 ) @@tlamily @a paud lall e Luad|

colonul Ll By clawiell Gl Logaas digill 353 LeS
51501 i (pe 5ilisell ol ceantdy CyenedB¥ (puiligally Gpuntall
Sl SR oYl 38 el oy orwall lia zlai Gledd caslly
Aty 300 o oglaill A5 ¥ Jgull gang L 3 (ACTS) Linglgisl
Gbliall o Lal)3ll Gl Toud) 58 5ty (ISy)kiuss o (LICA)
WOI‘ldFlSh) g.a.ﬂ.d‘ Ilaw 3Sa9 biygw ‘:,5 (ICARDA) atsLatl
Ll o (Center

Al sasiall @edl Aaliiad il paall inlis @il Al
fogsilage 5 clasSall (o @ yiiall 5 Yl alall plen¥l plualy
glaaa W1 iy sgiig Yo oA alall e e/l V G2 Lyl Cugioes
Salsall Gle Lguaalsag yolanl cilasSll (ye 3508 B2l J9d alall
Jalad) 5yl )Y 5o galls byl a1 ailis 350

sl

W ol 1

o Opes o puils
i Wd—— sl gas>
el

KT L

Ogeaily . g

vii

JunzmbjutL};}mtﬁfyt,asﬂuwmwtsﬁm_aM
L1580l 5 aglally 38 pasll )Jl 5 L1 (IAASTD) aeiall ol ,2¥
ulcdw‘ﬁf‘aw‘jg‘aw‘gﬂ“:‘ﬂb)ﬂ

£l aallg gLl slael (oudssy J2allypamll (oulsi o
‘wjjld]ahwuawtmﬁwm\uﬂswww .
L;wb Lo g e Lain | Baimiall del stionedl Seaitll Gudind o

e 3l LagleiSully aslally 38,eall ol @eatll 350k luy
9l Ll (e A5k YooY aladl b Al (5,2 dga sl
)Ll AuleaS Gl g (FAO) el ;3015 3,02 M 5 amiall @a¥l dalaiay
aslally @ paall 155 @il ol clllia SIS 3] Lo goimes s Al
‘_;;mszm el ags GuodS ! aldg el Lenslsisaly
3S yidie Aol Auls gl Ll (UNEP) 25000 samiell el gali sl

s o2 (Y8 Jobl/ st ¥ = G/ ulanae T ¥+ ) SlegSall G
@ladll umd g Abadt Alee e Ladd! LI Ty (Liss
el A 13 ya ol ity s La] il s BUS 5 (5l ae Yl

Srsas el 5ulE Aedg ety e @il s il
Jala u,as eyl ,all L,,JL.A 55LAY Buaald] jalse Ruwady alle
ol all u_:_)LA 3250 ol gell uLy Ln.‘.c 13l Sage pe o yiiia
O O G lel ¥ plis @lhla wamily min Joladl il
Slvwgag (A lSY Glgetly Adodl culiglly clagSatl ladss
(Il Glalg 3lalie Calize b (g, ¥ @byl 301 gailing «agamd]

@l Glalis 3018 e ol il il Jos (pa soslall ol auiis
slieallSy o)y aill U3 e ol paian¥ly sluacdl Tulee 3 155LE (e
‘2(3! Jeadl 10 #led aBgs Apallal) cilendill ola fio (po sguall 2
G dpaall B el st o ¥ia Golaly Aleny 5 ulie le cd S Jidy
31l 5Tl - haall pyimgally Aluall culs STy Aalinall culimaienl
Aol il 3550ed Jgew 301 50 Lo Lag LgiSmg culemnienll (s
Blae I3 Buaill (o) ,29 Agasal) uel 311 LinslsiSalls aglally 2o yaall
colanzill o 3S i Buy yo dualle g dauld)

Ol Gyonzg 1S Suee e ol e 3 Bum il oiia alinal g3
@ Gl @a39ens e plies — uladl 2alS (ol putaly cadly 15als
LIl I Sl dan gy duleadl o2 Lo I sl 3l o JIST (B 505
oy oo Al Aleall ola w518 (e 5Ll Lgalual dugen 53l
! aail] 355k e Iy Aalall Auadall e Lo yal cilauagill
e Balll (21528 dansall Guely3l LaglsiSally aglally 2 ,eal
15518 (il Jasy @uiil] dulas <1 dy Vyagud 201 oyl ol
Slawgall SSE5 O Gaguaill day Gle 33y Aalgall 40,8l






(IAASTD) acacitt (1,2 Y Agar gt de )33 Lix 93 53S0 Mg p glallg 4B jaald (3 guld ! @il

oyl ,al 3L eyl ggenall S allall 3o el

dasiall SL¥ell) sawss gnss « (1addsa) Legitn <lid 2 galyall
daaly () aliss dslag e (Ludya) Gudun>s s pelng « (35 Y
A3l erLem0lg (Vg ) s uilag « (ugudnype) @SB-ca s
~lemil 58 Blajge g ¢ (3aiall aSlaall) Sduiun Gusilag o (L 2)
Olaidl gy ¢ (3asiall aSLaall) S 259« (Lile) cliimtaliny s
iyl Lt 5S 5 ¢ (Ol gl ) Liall ylalie by « (LiiS) Yo
L) @il 230y whilag  (1aidsa) dida) Sy « (cniin Y1)

oy (B0 e ¥ Bl l¥gll) g 1015 ¢ (LS pa ¥ Bamell

(5amiall 2SLeall) Coare



Sle Waglew] B Olaldl cilegSa Galias odel olull Liagg
Ao guians B89 g 3y G Dhaig 3yl s Blom y S a3\
Mgy Sy Al Huall Aysaass (DS () s
e\ally A Siagall Ay yeganelly el yaasal gaN Aysaans
Ao\ﬁ\j (il g (ol yoaiag A\ A\{.&A\:ﬁj n\.;.ulj&g ARVAVEYY u\_&}g\g
Al Ada) ;aeall 91 Ayysaany (Ol by LSy Madlyg
Nagalga Ayygaams ccayalag Al Ap el Ay pualeslly (g
ety c@lgelshy g (Sl Ny pumedy Maaally cBaaa)dgay
Qs Agnganad) Ay yald 2Waally Ailagyy 93N Ay yggans Naidsys
B ol Lo\ 50 A y5gamr 9 ) uaguny e dagedl a3 guay (Bladdas Y39
B ol M\3 .\.;.'ch\j s\_§)33 xu.ulgﬂg u}h&'}g :A_ié\).‘ll\ O5aRy
(1ol 0A) \aaa\ 39 caliining (gl g2 93\ g ¢ oalall il 5.0
3ol5 @ Leils odel 3050l Gladl le ALl GlagSnll Aablga @259
ey (ALalS 3381 ga byl a0 3L e Gy lshenall sallall 3 gadl le
Goelell 1 B Lgiladns

(Ol ¥) Sy ) Bosiall e g g o\ ui€ g A\ )

@ilagSatl (e ol

3udaiedl Adgud) Aaliset! dalall diulet) &? aSHlad! olaldl dals e 5
G Jaalls Yo oA pless /el 2 Liisal Gigia 3 fosrilaga B
a__..cb)'_” L_o}lj_‘s:._”ﬁ ‘aj_\_d‘j Eu)_m.\i L_,-‘j..\.” (Q.A_.__Lz:lj‘ BJJl_.LA @ cwal®
353Leadl 03l 3l Apuogiaietlyg (TAASTD) dpaiatl (o 52Y 2ga sl
LeS palall cilimnzeitl 93y leadl Ambinall iloms 33 0aiall g 3litensl!
Bakaqll QLAZJ'OAM'}ZLCW‘:,.EJ:\(:;AJ|L:;M| ‘..\AéUa_u;;):!
Sl bl o BadsYly Apadlall yuslal ol 285l clagSxll ,a
;‘)_u;d‘j u_n_m.\.a_" OJ.aJ}A_” O 44_‘.“‘3 @jm Lg.v cwld u_v\.wa
uLuu LALC Laﬁ‘j_‘)_u.u ERV.S )_\)La_d‘ uL\ 5 LS 4.14.&“.\ umlj
bw‘u@uww‘u%ﬁwuwujmu@u wauﬂ
(080 B B ol 39 Bala Faaliwe sl ola ol Glaldl 2lS & 3
o il Al Jal oo Buely 31 LinslsiSlly aslelly 3 yeall LiLios
oJJLm ‘Q_u.E:L” ‘_Lgﬂ LLALA‘ abiladl L_ILI..L‘JL!-” Nﬂ (Sl 39 pun «_”)A‘
uLmam_u LA..\.Q L@JM‘HLA}SJ-J‘M\SUJLU.LM MLAMALMA}A;L‘_\
slﬁ}l‘ J;.‘ Y 4_..:‘))_” Lo.}_b.&.db ‘:aj_\.d‘j 45):.5.” uleS.A‘ P EES]
sally pomll (olds :b Al Lgial il g Aaiit! Adae d|.mL.
Jugedy panpll GbLl B Sl Gming 350 oS i (i
Lalamaly Litn g Liebatio ]l yatie MY AL LS g 3 intall Aaid!



sty 3 me Yl Calua¥l oia Guams cllang - Lalawdly Ly L Lain |
oo el w1y Aaiid) ol aal Budoed o suidl Sty el 1 Sl
cBll i el 3 £l L)

2 e alle Bl B CBlaa¥l ola Guimd gy (s
A ) 5 yoglly Blgluall aue sallas wl 359 (g ) pugilly @uy
oLy Aiadl jeanty Fliadl yuing A8 cliliad¥l sy (elgally
gliog¥loka ;5555 ISall 31ael 330 5y« spummtl 35250 1551 al il g3
Ao LY BUAI e Wogiin o ,d5g allally loall SS106I1 ¥ B
Jete L) G ) Al iins calyaos’ s 55 Iy A glsSOY1 ilagliiall
lelazinl 4 da g alle )l allal Hlb] o 1AM g Jles B
A yaall (S Wy 63 Y Apaidally B )30 3)l5ell le (g 5T Aialine
L s Il JSLaadl o2 (> Laas g duel )31 L 15 STl aslally
Lol s o) (S LgiSlg (3uiien e Latin |y Anulins ASaliys Jalse
alazialy sl OIS Lag Ralataly Bueiull Colual Guaet b L)
O 58 Lea 3 (e el @l due 5311 Linsl5iSaly aglally 3 asl]

@il mias (BILY almsy Haalls pemll Gle 38,0 1lal
Wamall (o ally Linl I Lliaally el gngll Lal Lolazal gl
Lely3ll LaslsiSilly aglally ayeall Ll allaill dmss saled
b3l ol (pae sl all dunlin (a1 3laliall 51 58 puing (purai)
il g Basammall lgall (593 (o e g Gl ST Jlaally 3 il
08 Odgpenall Slasles aniyg ciluled! 22 Luat Zueadl Louls Llos
Mzl 3, Lliad Gl dliate <1l (senls Oedl @byl ,all sl
U PSPPT B Ly FOOR N [ PR PR L1 g JEN R PR WA [ -
Bugumll BBLLI gl 15Ty iyl s Afid] dmeal) le Agiie culion
i3 5T« Jaslall wa¥1 o AS1AG slgall slandy ya53 ey Tl e
emp e Bl ol e Sl a1 By el gl Gle Fliall
1551 et Oly (S&T) LimglgSally aslald Aaiall sgumll 3ola o
LeSliay ! Ayl «Jliadl S le ) Aall ol 3 3 paall (e 533!
O om0l (0siledt! gaaiiunaly oSlgtunally gue )31 Gymiiall
3oLty (3l gaedlg 351 aY Aalnily cilalaially ccoliasshall 59 @i

il sty Slamiainll sasie g pie (s 35k Igall @il
Slail (e z3laiy @lgaly Slaslas masy alusial cdlaiyy dxladl!
Vo o (Aaadd)) Boudaitly Adeoll 3o yeall Gl o Loy dalies 42y
Lzl @iy haume lusles sl luli 1 gl @il seu
Al OLaTs ety 311 Lo glgiSally aglally & yeall Logalss G31 ZcusS )
L s15iSally aslally 28 paolly Aolinll Jaall sl (10 Ao giin Aegamse
coluladly 3l 93 g9 draiilly dal ¥l Calaal Gass Sul duel )3l
degama e dualell Glasleal) ooy g9 clusbialt slaie et 4S5
lewsls Wblayl pandly lgas das 5 Ul clegiogal) (o degiie
Lmenlly pammlly yaally dely 3 (ol (Al 5 y5im gllas Lo 1,08 LgiSly
o) 10 Sy SISV g Apaiilly dly Aundall 3)l5ell g 3 !

‘.u

2225 sumiall @l Aalatag Jgall il Ty YooY T/ ulandl o
inls atlia colS 1) Lo spumtt Aalle 2 yslis Alae (FAO) del) 310y
OIS (AKST) duel; 531 L 39380l g aglall g 4 paall 9 @i ol 2! A
ool plhadll e ol Glidh o oy il culaaliall olg) jaledl
L 95850 aladl @gal! Wl ol (NGOs) dpasSntl e cslalaially
ool cade YooY ale I3y oliel) Ja @lad ST sty Ayt
sl (e calls dugen g5 Al Gl yal e ol yglinall (oo Wga 5 ylic
Qb}n;nablsongﬂjlﬁm/\“ OA)JST Lg__nﬁkﬂ)l[u‘j ;C)__A__djga_w_\.‘m
gladlly (olesSaatl Jliall Juw Gle dlall 553 Axladdl Glawl
el camgl el yglinall sia Il 1alinwly ol gaizmally palill
Jsbl/ sieiin 3 a9 B die lgs agS ale plata¥ dugo gl
aslally Boyaall 5ud Glos @ud slpal Il Aals s ol (Yoot
salim Cranmg el paal slaely pazmtl Garases o duely 31 L slsiSally
Lo Latin |y Lt ol tiuall Buaitl] Juguady «Ruds )l loliall 2 313,
aﬁj_tn.u ‘:,Jﬁé (&,5,_«.53 ;‘ﬁ“ ‘53.@.41.‘\ ul: LBoalad! cwd ..\5} .\g)l.‘a:é‘ﬁ
(o) @uitll) Auaill ol ¥ g gl By 31 LinglaiSilly aslally
‘OSLn:ﬂ 3iuatiag ilegingall Bauaie Ay dagSs ddec oplicl
Opaaia Ambins Glmol (e JSie iSa aluzialy 351 3asiay
Ll Bgtiumg el 3 2p2 M 5 umiall @a¥l Aalaie dipley B ) 515
cnl_n).tj ;(UNDP) ‘:,.;\Lm?” 3azxiall (q_ni}!‘ 6&\_')_‘3 L(GEF) a.:.dl.ﬂ‘
«lidly ((UNESCO) sSuigl dalaiag «(UNEP) @alt 3aiall @l
(WHO) aladl dmnll dalniag ‘Lfb_ﬂ‘

asSal G pall (e Lo yd Lomy e Aoad) @l 551) JSua iags
ity haell pagSall yud 3yalls (IPCC) Fliadl i Giasdl gt
O Sl S8 e 3LaY @iy (MA) Zus g16S0¥1 calagbaiall 3,413
HS3 99t 9 5 2 9l rasSmll alall g laia ¥l o dmbinall Glral
O (?4__15}3 «;'Lc.l"a_'mj ;ual_:z-_” tUa.E.U 2\_._.1:. QLL_Sj «Ofs.‘.&-l.mﬁj O__n_'r_'].uo
L g Adeal) Amlnall Gloeinl (4o e gt Ao gamms ASLe ylass S
gz\.@l&.‘.a.) ;‘)..4_'}_” ;Y}AJ.AL RY-p} (wl&u@ ijgdhp.&a:
@ yily Axlaall Glmol (e disns degaze sl Istiey @ly Apaidl]
@Ml ool i Alee S olesSally olelaially sl 0¥ (e olisl sue
.;‘).B.Lﬂ Ay o=y

el 2331531 el w1y Apatl] Bl e 335 Laall s L3y
degarma po Lieita g (Jo¥) GIgl agSmll alall plaa¥l o Yol
saziall @edl Anlll sapasll LU AALSY! Calaall (e Ay
31V salims Gyauumig col aall slacly gl (st a9 (MDGs)
el iewad| A Lall Bpaiil] Jrguay (Audn ) loliall o 2y pid) Amially



ole ool i Sl oy addl e ST ales oyl Jl;%s; ]
b« gulantl 12 Lo 3,00 Ledils Gaall Cya (36Ss e lae Aol I s
Lolml o L Lo s IS 130 Le st Jal (e ylen ] 2 Ll
Leie el Gl alanadl c LY Gle o)1 o 6,3 Agams culiady
pealsl! BUAI 1yt L piteun s5¥1 B GBI (S0 @l - (agdo patenel]
a1 SN ye IS Gy L Amlinsll olmaal il pgtaiag colalaza
s D ) Liteg A glie ol yund 3939 9ol @il gl Junss !
gl il Lgs 51,23 iy ol yucad g <5 Lanlly 2Ll

Odgheall ZuauY! Salsally allall jogall Lle ddblsall cus
ale pleml b asamil yuyEl glaY1 jagally @llal 3Ll e
S Gaazmtll a0 ey oA lea/ il B adie g3 asSn
oo 30 Al clendilly ellall @uaill o 35000 A )
Lz o9ty taugumell GBUAI a9 (oSl Lgule 3319 ileginga Aolal
2 peally tsncdall 3 lgal 31305ty Aomenlly 5 Liall ity tygunnl]
(3l gu¥ly 3olailly (aulmall cilaciomall ) seasll SISV Ayautau|
Aely 3 o edalall Lty

=il e due I Aagd ausyg (e G| el audiin
Lol 2L claglas oy Sully 5,331 LY b el Sl osLaly
a5l e apailly 5655 @) LgiSy ool 31 plladlly dlo o
s dely 3l Lewnfall sy (i) L glgiSill pslally 48 5all
u5u4|“\"'“ U.A}” ‘:‘...\_n_" Ul joslaitls calegaill ol Jaddg . Lgaills g
ol 5, ¢ (Ligia) Zely3ly 2022Y) Aalaie (e alall (@il
day 0N dely 3 k_tL!LS.Ab Acg (Guamd s_nLou\S'Z" O i
Oe oablall pamtly dadl Aty @J"'“‘J“‘M)g’f' 9 ¢(Y++¢)
(Y0 +0) FumglsSo¥l claghaiall Aat¥l @y ¢(Y++0) omﬂ el
degazmally dolell biglg¥l wumd ddacy ejl'-” ouloma Lzm il il
5505Y Joladl @uaantly ¢(Y++) Adgall duely3l gl dyslacay)
celiadly oot ‘?3 abldiny alule aog dely )l (f oliad!
el Agll agSamtl 3 pall 5Ly £ (Y +V) Badly (3131 alimay
@A soEdl aetlall 3l claagtly (Y ov=Ye o) Fladl un
Lealdl ey (YY) Bl sumiadl @e¥l maliy e salall
(YY) Ghadl bl (e sabuall ely 30 Jal (e Buaid! silall o
Sluliw digmd ol agasdl e 3yalall dpedlall pomll ol 1igag
Lz ol Aalaie Lo llenw¥l Ge Glalall ualy ¢ (Rusie) 223
) .(V"V)u.'ﬁ.ﬂ‘kdl_i_.ﬂ‘()c)ALa.”A;‘).z.a_”g__)jlq.

tale s 23S el clingl Gy Il @nl) BdLe 5 ilive e d
cageally D pemgny laddpuly Luwi sy Tuiling 1ui€y Ll il calagSs (a9
9)S Aalaiag Augyg¥l Auingially dumiall Aleally samiall cul¥elly
e ety I dslusl L (CropLife International) JUg.sl il can¥
ool pai¥l gy ey (saliall aud LS adie 3uilius 3,08 wlalals
S e G ol Ogu By (00 el

Sl e Gudghesall BeadBYl Galgally elledl Gasedl el
o Babinall Clmasl ¢y Begite Aegamal avamil] o ymully byl
AasSenll i clalaially (ol pliadlly (gegSantl clulud! Gacsly
cealadl dalus gVl g A ool lataiallg o pSlgienally Cyumiiall cilegammag
Q‘Jkﬁagﬁjﬁi‘iﬁﬁﬁ%ﬁjﬁuj—“ﬂ‘l‘blﬂ&*ﬁ‘ Leily cluagi angi ¥y
ool Gl Cils (e Lgy Jaall el Balize ol s Lidl oY Jaal!
Sl ghanally ilagd oV (pa Aalimn Ae gazee @gie JSI (58 (1 (pudlizeal]
cAalies Al g Lalamdly Luelain | Byl 8 (gleay (adly

elle supa = eyl yall pailo 3050 jaga | ¢

o el T Coles 3ucld alusial fe i a0 3L el ghenal]
3 (e Lgd! HBat oIS Ll dalenedl 31531y cslulud! el yl 53 3!
POl Sl (0 BniSall 33 paoll K235 aadd) Lgunns (e Jjoe
oo~ Al Al Sl G Julomty (A ledl B (yranaell 35le )
Auaiiy L sloiSlly aslall Gliy Jeall bl @i pulud Yo00 ale
bl cenlulid! g lwwgally el yual!

Lliay Wlady Aogide Bled Liby Lol @il gyal By
(2829 tobeagi Gualy @lis (2509 Y ) s g the g piiag
cal Il o1 oy tRal o) Aatlall g AN g Al ol il pylaiall
O bl Sl st i Cpe ST cllin (0S5 o (S Sl 1S 5oe
Lalall Wggamall Jalgadl sy Sl Leien (Aalies dralle Hlad cilgag
Calual Guim o jad Lgale Eagm ] 5855 Sy 1 ¥ Lomally B 1
<Al g A e

Agaild] e Tty alle @udl (po gl @) cally
Lol oy 3159 ((CWANA) Lty yal Jlesg Lol o ye g g sl
(LAC) usISI yomdly 30231 (S5 yals <(ESAP) fslgll dasmalls
(SSA) slymall g Liaayaly (NAE) Lyl alesd ISy el
Ol (B 2uely 531 gl Sl aglalls o aalt sloval 0adi (1) 2509
alaa¥l 3lay Lasd Lgal il Lgasanty Lgule Jgumzmlly polilly alall
RHEEAPE e D = TN Q) IEESPVPR PR IRWE- PR A ESN [RESVON IR
La 515 sselall (3 32591y Alot) iluanshally ciluladly lusleslly
G0 ShLaN 3L e udghenell cilagles audy () tblaa¥l Ll
@bl e Aalize ol Aalally Lol culalaiadly el paizmall lalaia
OS] Apardn iy Aewuial| uLH:,;:U elaleadly bl s
o (£) talaa¥l Guamt e Fuely31 LinglyiSilly aslally s usll
colagSnlly u._Slg.u.u.d\) dmlnddl Glawl 4o dcsiie degama Cyu
gladlly asSanll jub cilebaially (Adoe ) ciladaially ddsl el
el plladll o (S yuiall (Aaladl doluug¥ly (opummiially «polinl)
(0) 5t umionall 0ginh g aedds @&5h3ly @6y J3Lad B ) Auaiilly
plalls da el o Aubidiiadl Lolally Lalall el )Ll ol )L sumy
5@ 9l ) e 3 I ALl e 5301 L glgiSall
gie 3lanaa¥ly Ailes cilensdi Audiiy @uees e LuaalBYl s Ll

21! Jedd dilas sl ael 311 M ﬁ.\_zﬁj‘w' s o
calxiiall e el e I ;_o.LdY\j KPR k_!l.gu}lj LJ}LC}") 44_;.:‘2\
i) il el 2Ll (e bl 3 lelbadll pran I3 Sy
o2 Jlll ga LS A e el gl S (3aewaly Hgodl
O S gstl) (o 5y Silegingall Gany aid e bl puen
e alinay dalymtly caalall (Jliadl Jocw le) ST el
ALl e s (Baa )3 Awadglly (2 5 5ol Glalld el 3 glactly
e Sl Gals 13 LISl OISy puslimall (ualiall @l s ] oS 0
OSIy ¢ (Rebifions 45) g (e L) Jpaaall Judeaall Jolin Jd
sl e gazmal Suindi Jumdll |2a (a2 e Sl 32 By b G
Ll Joliny Jumd le oSl 3aly (Jially aua 3sedll cladaatl (ya
Lt 1 2,01 Jilaa 01 cmasg Gl Jumall s (S0l sl
.Lg);’}z!\ J}..adlga

G ol paiea¥l e plge 39l @il 5,35 Bges o
oAD Caing A3y .31 ,al g clalaiag cilagSn Lagud oS yial ol Jaill 4oy
iy i ) A3l le ddde Jon ) (Say zde gBsa e gl
sae ) 1oLl @lageal) saliall mat ddy . anl ol Lede Glay SO
ool il (g ma Bueliey el il (ol il s L] cuadd oliylas
(@53 5o e sl o euladat! 4 less el ghana 15318 )
clalamVl Lgisetlas Gyualgall e a3 LLsdl sl G (e 018



0 | elle yuyds — bl yall Gailis 505040 jaga

aills g siald
Llemtly 350l e BT 4 ol Bleal caillaghl sass #3lacs!l suid
il o535 an . Lis aaiiall el 4o 108 (udy (38 pezell)
Letall (o1,2Y Bgagall Buel) 31 LinglgSlly aglally 33 paall Il
dal il (e yad | s il gI sual - Mol aiein (IAASTD)
aseda ,dyg Aelyl Adlieall CSlagly Hlea¥ G @umdly ¥ g
el 01 ) el s ¥ el yimall soiatie daliiS dely L Caillagll 3o
bldy Andall claiially cgoumll 293911y cAalll @bllly ccalslly
Al lanzll fraualin jub il yie Liagd piiy Leil g ovumy (2 301
ol &l 5Ty Apnpdall HlaLiall Lo yags Ll galially

® Aailly alall Aalaie dim ;31 AN laadl il oy a9
gl sam (9l @udl) dediien gl (galadY! olagall
(V) :Lela yomay els 3l ZlY) Audaad 3 juaall 5y ,all ailasily
9 188 e 3 ygumy Aol 1 Lgotild Bouaie Balin sud g Aualis il 5es
Lol Jalsall pailias glat 13 dualad] jud il jieall Gans ()
oS5 Y ol L A3y Sl pleadl 628 Blgual Ol iy Aalall aldl
ALY e 83950

Slglaall (o ol e ¥ly Jazll lie o aws¥l alaiial Js
Lyl ablel! cilS 130 Lo Jom 35,5 a3y cAallall aulall
Srs 3SI) Lgaillog Aely3ll a5 oS Aa3Y 5sLanll Amgiall”
lalg st 55 lmatly e 301 eabile S adloatl dolas¥1 ) ¢yguugal!
alMe Aokl olaxily el juis Gigus le jamd Y adlall el d aslawld)
Lalail ol 322y B3 lauiall (b 55laull Jlre o2 Asle
Tl 35lgadl Lo A 1T cdun Loty dal dtieus due )y 25102
Lal syl G g Bl e IS g B olgS¥ el 301 aliilg
@l 3 ol ga¥ Gyl (ye 5L 00 e ¥ glma Ol (99 ygansLaall
S35y Lue |y clatiiall 235l 32 LS a5l Alall
Jundell mail] fiay tlesd ol pall i Blyn ulagdl (o e ]
iy 2all e Balead) By L Ll ISl Anllas b egud
(3T Blas (s ! Byl g Bl

LI Olujleadly Olubewd ! 5 paiul o 2oSlall Cilad gill .o
8 puiie dolaily drelle Wdlpd gans Ol Ggas Of I it
doladl (1§33 Aealal) Wi (puaindl Sus e 5l a) gl
e blaiely e 1uatl Sle cllalidabi)g s 102 I Mgiwl (po Aalisna
otlalt clatt sl (of a8 giad | (o (Balud | B Bian ot SLL
“Yere Olgidl 5,0 IMS (o ASLet) B Vo aBlgy wgentl e
pelll e otlall cillall plad )l Y1 Olad gidf 5edl LeS (Yron
Ore ST @Ilatt B Aol Il ugds O)f ad g g .caniall a8l gy
Oro IS e 3 y0al UG IS clall B geidf o (pe Wiledf 8 Vo
sl G2 ULl &g Jlata! I ciladgill iy .pgonlily Cgust
OeSlgiaall 3 5)lsall B Byl iell Al 35 o Lualladl o160
Jlat) ¥ tne (6353 0 cdgnall eyl (g ool y3all Gpumitall g o241
ke il g olall 3ol el Al y Allontl cilualanadly (gLl

o260 25 5 gl Gy tonll I 3Ll Radgiell ol il

Bauaio Lgiarday Lgily ASLacie g 5udae deladl jlio| B Acy3T 1 Jaad .\
polally 2o paall 208D ol gl saaie g Lol Ga5uw Al ot

0

CPRIPETE]

Orlably) Sl Ceogul due 5311 L 1 53S0 1 p glatly 28 5001 )
¥ Buaon’ B gl Lo (2B g8 5 per o 3 ELON B 5 S
3205 e (gall 58 U IS (pe By Bogucmy 120 (32T 1By . AI0AT
sleall) @lajbieall 33L3y Aiwmall AdsH Joua¥! aluzialy Al
L LY Lo sl oia cogud 13y 2ty (Al 3 ebiglesly
Tytes TY e 23,501 Ay Ll o1 2301 055 3 8lin 5305 &l | L3
olhpnall B Luagy 3 all )y 5l ons YA Il sl ] 2 o

) .@uto&m&gsﬁgzgg;@g‘\)édjgs

AR A Shbb sl (4o dgluie 1@ Syguan (wlid! alai! LY
SN B I T 5B ol (o £ 5o o pug (Elaliadl puc
SOlubeadl Oliny @dladly dwelda¥! Jolgally duedall!
B Ogdusn 52l ol Lygiall Apaadl] il Leid  Olunwelly
£0 (o Lol g Bl 3 (gl o iSie) ¥ (30 ) 20 2L
syl Cugin Lidy ol dalnta a2t oda (o Bledl oY N HLedl o
Uew (y pnll St e oo LS s Sl Jan e« (Bladl G200 s )
Bady) YooV ale b Gely 3l Jalall Budy Balinall 2agall calSy Auslall
Aaiillp0pglaitl Aalin o e line ¥ )1l o (Y2 + + ale GBS0 o1 ¥l
Blel G2 8,8 4k gt Joaas (LS pal H¥e5 YV AY (oolai®¥l (loagell 2
eyl Cogio L yol Aalaied drailly Ll Y+ - Y=VARY clginall 5 50

A5l e L 3 ) 5 LSyl 1595 YTV Laa cyacd ol

DBT O yaay 8 4l COlS aa LN g Aat1 Bl e juS 501 ¥
B 00 395 )LVl (e 5 L @ ol - Ao s i ¥ e s
e il g1l sgam L Lguay Sim g cgll g par s LY
(omid 5lile Y, 5) Sl Hlte V4 s bs Wil 35 Ll oo
O olaall s OIS B (e LBy ~gfab3")5ﬂ-ﬁoﬁ3)-:-.5¢'\-193w?e
Bl oleall (e B BV a6 303 Ll g sl dlitws 8 il 5L
e BLadl G Y, 80 — CaaSa yia sLS YV + ) @Ilall (Ggne e dygominell
B gLyl BV Lall (ans (B canads ) gyl ey 300 (Slas¥ ol
oluall At (lga lolin (3 i Hlile V)1 g Glasnsg o slall
clilanl e 2L GBLEY e Blall a1+ s Beb 3 @gus
31 1By 39, ST 5le e Bl 5 0+ gy (ol L2 (o B i
5 Lall L) byt oluadl s ) B @3SLall il i
Sue 583 S Wi 3o lia 39299 (eutrophication) ¢y oS s M 38 geus!
sl yummdl Gansg cslinSall s < Jliall Ja e e Ll Glaliall oy
gl oLeall Esgls I 2 pdiell il asall @53Lall yud aluina¥l 6ol a3y

sl ol ol JLiell S e L (6,1 15T 4l

o padt due 3 Olujleslt dcd! Hgwall (bolge Gl ¢
Hacay 42 pae 2als Ay i) LBy delain ¥ gLyl
W1 18 il | S5l Cloisl (o #1581 O g0 1ol LI 5
G332 Lo 8538 Jlgan) (B B Acdiala (o5l pliinily SLLat
Oz il aby hele Rauay Heauilly LA A3 5 g 52l I
A slgS¥) ey 311 Al ailing HLgily (Rl STy 2 3l Bypns
i3y bl @l (s ymay Jusleal A2 (oslanil (e
OS) zstadly Slamiall i s Lo cdalgll ol 1 I gLy
g 3aniall LAl Al clglsl (i3 B8 g le o
il gy 3gume aled Wlisg cmdl (ol Y JSLaall 0ia (e azd U

Al DBV s (e aas S o slsSeY Al



CRONCS I PIPO DY -PPE TR ULl PN BUWER [JFLE STPRE | B [PE IR Y1
lewllly ailally Juolnall (o 3 ,mhall 2alell claS,al el
Lz ssially cstlenlg Auilally LAl 5 b aadilly leally
Agely 3 Al yolly (e oSl el 31y caas e Hladiwly (gl
lin 19S5 g cnbiiiall dlalSiall 5,1a¥ly cculad dlalSiall dxal<ally
o2 3L Y Aely3l Loy Laves 3l co¥Lai¥ly cilaglaall
) 3mma g3l gal das Sl LISV 35l gall alaxil

O (ot y Yy (LAl yaaad Guuall (pSeall (pa (39S )
Bt i 3 L 39 4500 5 91T 1538yl S S | st 1o
Bel )30l LinglsiSally aslally dayaell oigl (Sang - p9gtalt B 3031y
el @l iy clicweall g3 dlay pi AE e Jolo g3 2 denlisl!
Sebi el S e cuilall ol yal dxalSa clld Lle 3B Lo
Uiy el y Il e dea Ll Al caljle aliladl (aiassy el alll
el oo Mg ey 330 slaie) Sl sz Liadl a3 HBY Aty 31 (o pad 3 s
LBy e Lein 1 LLiaall dnllasy £5psan ¥ 353901 ¢lsil e 5o

" gall g Ao gl g Aom o) Baladl pleadly Aalaial) 4S5 Liciall g3 1zl

G (pe et B piuall due )30 Aelad ¥ Calugiuwd (Ko Y
O Hlaibwd ) 3abyg (polidig alat! (elladll fpo OIS|,d (30 9SS
Gedd e acblug OF ety ala)N iy Ggmd! B dalall
AL sLa Yy Gl iS4l @ue S s Ll b A Bied | (o 5ot
Aatill g dgagadl Al all iliwifally 3510¥1 JISaly S Ladl Lle
(el ! cilelaiag cdelall calsli¥ly caliwwgally ccaliglantl fia
aile g piiall Gl y Gumitall Hlial 3uluadl (Jlee¥ Jlay cilisan s
sy o5l B Ll s liall (o ydll (ye Baliiwd @amdl 3 yinll
gl da® Aalnly el dd I Jlee ¥ cilasge Loy slasl
omondl il Bue 5 50 Al B B o yall (S5 ¥l yinms 39
Oty B3lhallg il iially oluall alaimianl o 3 LaSIL plaly s )
1S5 g L1 S AL Bt (90 o2 9l g9l g Auagdall 35l gt
leleally Saluadl 5S35 a3y .0 all Al Ml Lgd e ¥ Gagud]
Lgadaty Lglat (ySang Aanl culd Aalai¥l ola Ll aieds 3l 43 yaally

Ll i 1T agalpe 2 dols Lo 58V el Ll o

0od BB 51,2401 plladd die pls pudS jia] claly Y
Jleally (pue yl et Al po Bugius Wle g pdadl @idaibg HlSTLO
Aal e wl)leliinl Taa by 22508t (I (o paided) (ot I
Jseamlly Bollly sl A Jgasll 62,2 Jrguds Ll Al s
(Oualitly (OLad¥lg (JLadl (ulys alin¥l wleusy Ligall @aladd] e
OLSY ol 5edl B9t ISy olually ol )Y Jin Auapdall 3)lgall B9
Lo Cyuomiiall Hlaat Lols Losed 3lew¥l yolaag Blea¥l L3 oy minad
Zalall sLi¥l clenig @alaally capuill L3 LSBT (ya o yall Cllasy

ASe by Ararlanlig 309315 | ploly duslilly
) B pduall gyl hed! Aeliiuly dolindl Siy At JSas .
Alinailly Aoladl dlalaally Olubwd! Jlos 8 daw Ol
Crog el gl cilinglie 2 4y 3 e e o el (1Ll
5 Liogans  Aalinll Aalaall oitgs (ot 0l Gl ALl it S 5T oLuaall
a9 A ) Aalilly el ol Glaall € Sy (AR (el e g

Basiell LYl T
Ll 39 Ly Lale g Lol g Aol yaegall 9335801 45940 9 Ll suding e oo T
.‘.Lléj‘ﬁ (92939

oolle sy — il Al Sails 305040 jage | 1

Cruamms Las 538015 gaamll e Loyl a1 el 301 LinslgiSl
Lt el iwag Wale 32yl 315,91 jalanng (i ped! &uiuidl g danll
.l:\JLAA:lé‘j L_A-CLQ:I)‘}

e 5311 L 91 53SE g pglally 4d paodl muentig B3b) Ola (e .V
LLaall Zotlas 3 ealuy O du gt gSu¥! Zely30f agtall 'gous
Lo Ll dlastl I ad (335 M1 cdgll B Al
el LaslsiSally aslally &jmell gua® o cpoi Lgiabiy
5aal yiedl dogarnll Ade oIl laaimodl I Buiiiuallg dyudailly de !
ey Hsay oluall ;893 Gue (olaxil e dpagdall sl e
Allagy oaslondl gl (laddy Auedall HBLLg @byl He8.09
BrYSvpt bl slas oylugsy BrY- Wy ‘31_.;3]353?. 3._1.:‘)}_" L;ILAM'
il ¥ yaiaD Ol e LS L Ll &y el e ylins
Galil zldl puss pe casilly Ziaudl ciljle cbilad! fpe asdl del ) 3

5 9Las 3las 33139 &y syl (e

polally 42 a0ll jdgig slow) a9l Balely muenS Ealuw A
sellas (yo 4o gilie dogeme dntlan B ducl)Hll L gl gisilly
Wiy o Lay b patial) AslaiBY g dieleia ¥ Slglued) puc
ool 35l5e Gl dualinal Cllbaall e Rea b olel juo &igun lad
ool Yl Agalse B Aulmall cilaaimally 31,81 saclicey tolully
o= ally JSLiall Amllany tlas 1y 3 8L ol g Aldogiall Al gumell g Ay pd
3sbds tomaleed! Jleall (e Adgudly Aulmadl @liaally dlag ol
eilagleall e esluitl dnlsg ( ya8¥1 GISlly shlicll Jyums LSSl
@53l 2891 000 @ge il g i 531 Bl bty L o35S g @l

Amlndll Gl gt Calailly pgiaally

L3l lgas WlaiwN g 31 pall ATlaatl 28 Laadl jujadg 33k Of .4
NOTRCISLUPE PNV (RS INVAPRYCYVES (DS [RPH VIRR P [JUE
A )3 L g3 93 g pglatly 28 pactl dum g3 Baloly puentd Ola
o aebu O iond! (o Blglunedly Adlaial ! Lliaat Axtla!
edalally @il gmally @leslall sluddl colitul By U3 Gubod
3aLitel (ye J81 2 5o B3 Lin glg S5 aslall y 3o yaadl pa i 5311
e alanad 3V oy ol paall eludll cOlSy cale JSay Leia Jla )
8 ptiaell jumill yallae mamaa I Agel M) Sggatl cdis 1By . aresel!
aladly Lol Jguoly 35190 e (glgum B5ISA] Jloma o s Ll aus
gl e by gama 0B s La Y cleas g culaglacdly ¢ yuigal! o yaills
Sl alel cluluadly 2aladly ddeally Lumaizmall liall (o 1480
it daadll 12 Jiad Aaladly Auoliedl Gl ISy (31 glaws 38T anis
G Jalsal fin Latie s 35900 Basede gl duedill (3o 3lciel

il Gl cya 51 all (Sant Loweimt STl ol 331 Gus

Al LB Ayl gt giuw i Ol (o ;S cllaticw .V »
3 el SLelSSy LIS ST Glaglal Jidiuell L3y Sl
o3 Beianally Tyl g dpass »31) Ao L 9 53S0 15 2 gl g
Zae 335 90d 133N Bisis palie LISy ((Aulmal | Slasioed !
oluadly cbylially ggumtl g aiutly 2,0l 35100 st (Sans - Aadally
bogaaall Glata¥l le 3ually el pliad Lo cla¥l axalSay
Blm ol Byl s paadl Aalnil Gajlo (pe sgliadl 53 i (e B!

Lilgedigng suseiall culi¥ell



V] oelle supa = eyl yall pailo 305040 ja e

dudlialf alel Al o1 due 531 Slowiiad ! (3l gul gial (jay VY
D Ggas T 2% A8 AT g dalaidl ciwlse ) O Ad gutt
O Bulioig paal) B Liaiasd 3g¢a e ¥ Abgh Lud
Loy dwle) L8195 aue Wls 3 20! Wlesg (SINATS
lellad Lgyad Ll Aeelidl ol aldl G ciin 1ds A g} duswles I
ol e @l e o C:.Lu\ len! (o Zale @l 5 yu s
S g o9 pally s o Lgpad uel) 3 el )l el
sl uﬂ ‘g:ud‘ 3 yuratl t)‘).d‘ cilellad ).u.uj iled eSS 5,48
@l yguat @lans | o ol 3,0l clellhd |as 4.l Glalyl
Luadedl! LBV sl g zuLmn oia Jolim Gl 35leill o3
Alalas i) dogodl oo Alad Lanaiad ) oslukpud] bl B et
ssdied O Zualdl Glalall (Sasg - (Il yué Jsumgy Buliiaiiy duols
el e Bucliaiadl A8 yesetl @l puidl clilly o lgomll (aiass (ya
3ol ¥| Gl3S LgiSiay taualill o)l aldly deaziall Olaldl b 5 jgzmall
pasall undll Jyogll A5lSe] Grasiy tlele Lo jlgmll Gl (s
Gloliall o 313¥1 Haliast dalgll ) dauziadl laldl Glgwl I
umﬁ Al Balinall degall B Aalall clsLeima¥ 5305 ‘Z\_u‘u)jt
OLBY! Lle 3 ueall alledl Glew! Guesl jall J
RIPWIE) | d'ﬁ-‘“y‘ 4—‘.\5‘-'5

Sllee Jb B Galy puiaill gous Agar gall ARSI Aely3ll .\
;l}u..\:.u.lcM)bﬁjual&umrdﬁwjb‘gmﬂdb‘uY!
wheadly 0,08 Sbhildae juaial Jie Bl iMjMJ La.u Uiy
PRI &Lmjl"jl mh_.dtj! ‘“_,.‘aUMJ dolliuwed! ol o)l.s;ﬂjl
Limglg 2Kl pglally 28 yanll cal ) Cung S Loudl plany B Jlaald
oo adls ST alw¥ly Aalll Colal F i i Gl 2ty
ol gLl e Gle oLl i,
it leantl Jilie ol 5 /elegaaly bl G Ll Y

uﬂ MLLH. ub.u.u u_v‘..\)‘

el e 53 OIS iy sleie Y e Mall galiad! HLasl N4
CPOM PEPIVRINE E7P IRV (PP WP (R TRVS - 95-PEA P VOV {PUN PN
lars Gudad (6o blall B9 Ll deisiine malicdl oda (e degiiag
D101 (oo 8 ose 5511 sl IS5 aally 2 pnall s slangnlnk s
Sl alel 2eea¥l @uls 5153 Jrans . "L glgisall J5 26 plazialy
gl Dlaat 3 Beln3ll LaslgiSully aslelly 4 y00ll 3 dmlindl

Adliiea gyl s o el wiae¥ly dpaiil] Bl aaly (oggill Apuliall

g g3 JuadWlg L S¥I (olindly alatl (puelbadll Ol jleiiu! .Y
e L O (ySes e )31 iy g soal A |y HLie ¥ L3 asl5 2
2 yeall s L ¥ 5oLy el ¥ g Apaltl CBloials o gl o
o# 3 lius Lty cdeSiul 13 Lol (e l5301 LinglyiSilly aslally
ALy BSLl Lty ol B) i) dd ) el
02333 Oly Aulle (galatdl le ¥ 333 O S ¢ (Gugzll 381 e
e300 L gl g aslall s 4 yaall ol Leiiast) of LS o1 52301 sle
dape ol Al liag 2alag Gy uelainly b LB Lyl 32
CdlSally aalial) dumdsull By beal) Sl olay WY ¢y
A gi Omenmd ol Cpe alleiindl olg) Enlat¥l iy dyalasyl
e300 L slg ISl g aglally 3 paall o Auldicuall ol s Laiin!

oty alall (e laall (o SISl peomd aca (a8 YN
Al g Dlaelsd! Cola (yo Soladl 30190 dladlg fad) ol
Hlaad! ol O¥ls i o8 acbun OF (Sey gy

A gt L o8 5280

Luely il LaglsiSilly aslally Bjleall ol @l oy pad sty
eyl A Bygumell L glo S 0aoY Bpedtdl (5] ,2Y Agagall
Lodblell Ainllo )3 JsS5ig 5y asledl gomdl adlal o syl
el Bygunall GBS Antlas ety ale 3ol gag 2 slsed!
el Gzl bzl (e elyl A pulgll Blaill lai
55 Y1 o s Sl Sl g il gl g culslidl) 3 5
A ully (AaLe) LS eley iplas¥l dadally Amui¥ A2l Jlra
laleadl 3o loces Glzn¥! gl (MAB)La slsu) cileleal 3uelives
Sl G Jedsy Buadall 2,3l @50 33050 (MAS) L slsad!
(ot Bygmll Lnglsi€l) and G gl clim 1yl
oaaz=l sl (DNA) (el g9 5kall (o5l i sl paamel! al el
O L mang HLas el o Juaall (RNA) TV
S SIS Sales Gle (i ol ay coliiad! dalis oMile
P FEN WO (B PSR v |

OS] ibagll g LTsdl Cpasmall e ZaSSLall il 3Ll gy puiall
e Bagamll gl ¥ 35t Gl (e 3aLiadl e cpuel el sLis
Bles Jio A clanset! Jilae Talstl g daladl 3ol )udl lS i ol
Loy 3Lixig 5yl e duaal (FLiadl i HT Caaisy oliall claasivue

ezl 8 sl g 3l pladl 3

Adgnt! OLALIYI dedatidl ¥y dslall Slwled! .o
JsY a.ntmt,:s?‘uu}:mu,w‘mm‘mmu
slasg agalosl Aled culslal ) Juogill e Al le ilyuss oilia
coleally Laolztl sgumll 3 pledl Lloaatly GLb o slowd! (pa¥l s
iy e 301 ¥l sglall 2 51 A gunlly By pddll ol ¥l
Bmially #1300 Bedes ol il LNy ! Gty (Ll
Al e Aaulals peilgd Aalunu¥ly Aueitll Colual Guaas Cllanyg L digel)
oigd Bauaiadl delainWly Aliudly Lslaidyl ;b.;‘!\ dmllact ddgng
Wl wd s o cluled! oia Lle Cuaig cagumll 5 plall Lzt
ol 385 Liay g Buc Latin W g Ladal) aslall (yo 5 otaivus Buc Lall Aawly
ey (AeSgontl) @Sl 3510) bl paumtd (Sang -y aiie Amlins
Sz Ll 3:LaSUl ae jalbhs (o dllas dxlad] Gl Wl 2k
Lo 1S Gl e 5500 L o5 3850 g e aglallg 3 ool il 3 B Lo s
L LYy w1 Algladl el lae ¥ e wa¥1 3 junill el slae ¥l i
£l 3adl glazl 53oaiall el LoV e Laian Wy Al el aiua¥l e

ezl b yuall

:m&bwcw@)jp%)my‘mw|ﬁ%§ﬂ|.\'l
oz Sy Lo latin ty Lia 636801 Aalive dualy) Aetasi
OusSs Jaly Bogilall LY e Leie Vil ST alitdl!
ole Jgamtly (3loudl | Jemslly (oleii¥l e Jpmm!l clinast!
Anslgiall 3lsall @l Al clacizeally 1,35 slally oY
ailiiall (ol Gageally sugamill Goaud! e A31E (058 315 s ayy
da> le Gaad ) Jleally Guiiadl s Jgms (s Loy 2uel 53!
Leaitl] Calaal 3uamil dea¥l quls | el 28liadl) Lol (e Asle

Sl g



Jelily Bl (el (e gilay paid Gsile ACE suad Buoli iy
Shele V¥ lgomd Bagdaitl oladl yiags 6,391 Apadlal dpaiad) cslyaces
Golile gzt Lin Aalitiwed! BBlall jalinag Lghgus Ogdum i
93 s 0 Lol e 5301 Lin slg S0l aglally 30 yanll (1Sag tpminis
AV 5 ) Omall] syl o2gl sl 2

Souad! Slo dalaiw¥ly Al alual Lle 38,3 Guob e
Legx s Gl cloamill Gle Jlall dapday @aadtl] 1a suy callall
el ;ST diad G 5 3l A 1 Bl ol culaaimallg due il ol )
Al 59859 H251 ua gy e g Qeé‘jféb-umf elp3ll Gle Gulill (0
Ol e 2 3agage Calua¥l oda Gua=d alel cbiu=ull o) a2
Lo Lo Blay! yall culB3Lall Zuiboglly Aulonall Joladl 505 o (pustsg
ol ladl ladl sl1S

ollme Saned Linle oy cial ity daaiall Colual Guamd Jol oy
et ilolsa LagliSCl susls 5o allaall (i sal L Janl
alasiey el el ol lealls dalall g tlewls HLea¥ls Jrolnal!
Calaa¥l gl oS ¥ il jud a3l (6,3 Y1 dadall 5)lgally oLl
Fcwshall Suall ol isay Jeall AT Jlrad Loliial Limia 13 )
il 18 alietiial aiy (Jldl i lad ciliagolly cliladly
Jgeael 30lSaly By po Dlawl (2585 Blgal 3929 N 3ale ugazdl
Y alwilualy elonzll e degemay olejlially HLad¥l Lle
e M o pa Le |38 )

LUl s (e 5391 paglally cmll 2 5Ll bl a3

aladl ogaill O el ¥y Ayall 3 al Sty Lo 13 BgeaYl sl
Jagatll 53lias (ye Bally (yung pmall pllima mas e ale iy 53]
(R&D) ey 3l sushailly cumdl o clolann¥l 155 ¥y Aslixl|
2oLl bl g3 Gaazil 33050 Jare oS5 33l 31 Lo s0aT
OVl G Led sleizat) culalosl 3yl jie 5 ygumy cglas colls 1)
Olaldl o S 2 el juglailly el 3 alall Hleniudle
e Bl fgazma (1 3 yuhuo Ll Jiay oy padseil ol uS) dueliall
Lol Ol (ye 588 B Golaseil o) 3585 cuas LaS . L g5 STl g aglall
A5 ¢ Liily (Guae s 31 jashailly o dl 3 Aalall el Leiin¥ G (ye
@3 - puiatll Bosko e Loads 8T 04585 L |8 Sall ol aldl) o0 (ye
P 3 o by gy e liall plaldl o Galitl plagtl ol s Lafi!
Ul JoST o 1) Jo T (e el il pram Cpaaing - 2alil) ol
W yaally LY Jie c¥les clld b Loy Cmely 3l justanlly el
Lelai¥l aplaty cidamally Boadall Lely3ll LaglyiSully aslally
aualy ol plall B Alias Cigomyg e lain Yl aglally el ) 3
TA Jemill] Lgae oSl g Liadl s 5B

L35Sl 5 aslally 38 yaall o Laladl clsLaiinea¥l 3am3 of oSy
Jb oo Bladl G 00y & o zal,E galaidl Wile c¥aas duel) 3!
Oy el ¥y Baall ol 33 b gt 0y 150 Ly plingl
IS5 Ll 33 Fue )31 LinsoiSally aslally 3 yaall ol Lyl
Lo, BT Bl Lgamy ptiay (AlESy Auminy b Auclain | pbliay
e B o2y [Y Jmall] 5 yilie pud Bslael 5Ty (Laliag dplns!)
o2 Okl e S 2 o Y LISy «paizmall Lyl Aals 3slaiay)
o) L 301y 31 JS L i LY it S6Lal] Jotas codllns
Jetos 231 Y s Lle 393y Lgiad juudig  LeaS Laugomty  Lgilivus
LBVl cliall e galially CllSal mds HLae¥l o JSlall June
TA Jemdtl] Amlnall Glomas] cile gazeay

olle sy = alal Sails 30514 jaga | A

polally 42 paedl (B Araiidly Aol lo 38,00 Sle Lol g
51 ol b 90| oSy Lockics s g cae |31 L o1 535
042 e AuagStl @l )l uclive (Sag plalt plladll deuas (gt
Oaellazll (s IS5 Baldl o pe¥ a3 3] dasugilly «polindl pllasll

(B3 ,0) Al Ll 5ol e Jliall Jues e« palinlly alall

Ol Jloe 3 cllaiow deeiid g dolin | (Blual Gam=i . YY
o) T Biiune Bactatie Gyl 39 g O LS e giie Ol jglaiag
gleia ¥l slode Ipal JM o (Jliad ! Jtw Ao B Arole
Li> gl gisidly pglally 48 aall Olujleny Olubew alio 2
it g aLa N g Comd 3 gga S )9 A 93 Slo elun i 1))
Aslnially deginedl il pendtll L BIAYT 028 Lo dwlindlg dolall
aslally 2 paall g1l Calina Ragd udey L5000 Adlay Luole &Y
@68 g Olasall 3 Symall auEl e as Auely 31 LinglgiSally
L5580l 5 aplally 4o yaall Lusalinall ol jpeadil] 15 2ialSIH 3linall
clios by LBlaaY Gaml el dead) guls el el
polally 8o ,aadl s le ciseluy ;3 Gaadl Gle @l judtll (aa
Jleal I ol Les cBne @lylins goed Bran 1 Auel )31 L gl STl
&2 Leleal @ Gl el Gan elas udy . Lele Fedes 6530 Sl
S8 (585 1By ued) psizmall ol sy cosland ol Bpuglantl da sl Ll
(oo Lain Y1 31 Guamig ol yaall slael (audis b algudl Sle 5503

(ailagll Bt Sl Gudts

Blead!
el 58 LS 593 anll 5 e ) 331 L 153015 aglallg &3 paall ¢ySay
gomlly £1,aall sluel (muans — deluna¥ly el Calual Gua=y
w‘ (Suaz=h J:I.G.u.:\j ‘*4__“:.)1! é.IaLLg_" L]ﬁ &‘))S” JALAA.A Cyteuselig
ol Ol Aegall o0ia by . Lus Ll s Lue L |5 L Aol el Al )
Lbjumbuuzdtanb)ﬂuj\laj)maﬁgb)ﬂ h}ﬂjﬁd‘jﬁ#baﬁﬂﬂ
Slaizmall Lulul Laslaels Loyl Laily ccawmy slaall £L0Y Ladge
3,15¥1 Gl ity e sleSNl culBMall Lavnag el sLasa¥l g (Aulnsl!
Dl palial g s et ca ISl u\.n_g.u‘j cdaudally =T ]| ))‘5& Alast!
gt el Lay Ol el o Lay o slsad! g ol o calall aluddl yag3
Dgal sad clgule Jomm!l 2ilSaly (i glgSo¥l cilaglaiall cilaasy

Y Jemial)] el i g i) Bl aal Guasd AaaYl dawls

O a.cj_rm a.ﬂj.n_‘.zd ‘4:7'!3““” ‘Q.A_:LZ:I_” Bp ] uab.ngy ;lcb)'_” BEvEaT)
i (Sealinng dasl e 2 s1sSul elainl allal ay Loyl dola]
ool Loy Gl A gl ileglaiall clead le dalaml 1
ul\\_"}__ur_” 4o yig (ol delyy Jaddy Laosaseiy Lgia 3ol
‘Eti%zﬂ g;:Lq;lLdb (:gﬁ:d‘ 4535_” Cb"‘s QLCLLaj ‘a_?l):db ‘.x:ua_ﬂj
wigll O (e Apladly Juuolmall I Lglaid A e ol 2yga¥1 Ll
el Lgas !

rllad) 1S pe BLadl o 60 Auedd 315531 alias 22l 3l b
L 1 3laliadl L dealidl Glalidl Lo ol 534l Cpe Bkall LB Ve ey 3
O LS - @g3l3)] ekl ae )3 Gle yalie jue ol palie IS (goiatiany
e el B o3eSY claglaiall clas Gle Lewdy 1,8l Ael )30
ool ey sVl Analag (il iy (Lguaing sluedl elslaal

Sl pleadl Al 31 Lo slsiSilly aslally 33 paall Sy <Lealle
u}%uf@&‘)lﬁhfﬁn@hﬂéﬂ‘rm‘ B.J;u:m_'ﬁgsa.nu
IS Ll LalS 2102 A o Camag 3,30 Liasy (as¥ss (e 31 Lo



4 |‘:,.QJLC):').E:'_C||J|).ZJ“:TQ_.\L43J:LH}%}A

. 5
-
a
L] 2,000
| | | km
Lambert Az muthal Equal Ares Projection
Africa . . -
By Subnational Administrative Level M”ﬁ;ﬁ_?ﬁ;ﬁ;ﬁéﬁgd’m
(per square kilometer)
Measures of Poverty <05
Hunger Density L)
Population Density of Children Age 0-5 Underweight (per square 1.0-5.0
kilometer). Children are defined as underweight if their 5.0-10.0 |
weight-for-age z-scores are more than two standard deviations (2 10.0-25.0 Il
SD) below the median of the NCHS/CDC/WHO International Reference Population. ’ '
> 25.0 ||
no data
Subnational boundaries have been
L remaved from countries for clarity.

O o sl ) S

Acatlat | Sl |
ol @l azs Y Jemall] oy il B0ty dmenlly (50610

O sl B el g Gle duelyl da ¥l b :3)._.__5_(\ O et A3 838 g Aol | (pcunmi g £ gt | 2203 2 (Sutomd |
311 oliasy Amis el (21 syuy gonl! SRV EE . .
a3 3agie Olaly b @aLaidYl galll juady oolill (pe Bagae Gudle Al duely 3 LagloiSlly aglally 48 aell cuogul s AN (el
313 g VA7) ale e Canall cya 3T gl oo allall 21ty padly pgmll SLie Bmlas 5 Aulma cilolgud Bdmally Bodiully



L_,.AJLQ):U.ES—Qb‘).EJ‘&,dLoBJSL&J}::}A | ).

0 2,000 L

1 1 i ‘?e

Lambert Azimuthal Equal Area Projection **

. B
Asia
By Subnational Administrative Level Percent of Children
Y Age 0-5 Underweight
less than 10.0
10.1- 200
Measures of Poverty ah g
Child Malnutrition 301-400 1
Children are defined as underweight if their weight-for-age z-scores are more 40.1- 500 [l
than two standard deviations (2 S0} below the median of the NCHS/CDC/WHO rone Hhan 50.0 .
International Reference Population.
Mo Data
Mational boundary ——

CIESIN

Subnational boundaries have been
removed from countries for clarity.

QL ag el ) ISl



W] pelle yupm = eyl yall pailo 305040 jage

0 2,500
| | | km
Lambert Azimuthal Equal Area Projection

-

Latin America
By Subnational Administrative Level
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The inescapable interconnectedness of agriculture’s different roles and functions
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Pathway to the current conception of modern agriculture
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Public and private agricultural R&D spending, selected regions, 2000

billion international dollars (year 2000)

Global total Higher-income Developing
countries countries Distribution of global total
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AASTD

* Asla-Pacific excluding Australia, Japan, and New Zealand.

Source: Pardey et al., 20060 based on Agricultural Science and Technology Indicators (AST) data at wwwiasti ogiar.org and varicus other data sources,
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Total agricultural output 1970-2004
1970 =100

Central and West Asia
and North Africa

Asia and the Pacific
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AASTD SOURCE: The State of Food and Agnculture 2005, FAQ Conference, 33rd session, 18-26 Now. 2005, FAQ, Rome, Haly QC“.'.'.!;E Design: UNERASRID-Arendal, Katil Berger
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Global trends in cereal and meat production Global total use of nitrogen and phosphorus fertilizers.
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Research Budgets of the CGIAR
Monsanto Corporation and Syngenta

1000

US Dollars in Millions

CGIAR

Monsanto Syngenta

IAASTD, Design: UNERAGRID-Arendal, Ketill Barger

SOURCE: CGIAR Annual Report, 2007; www.maonsanto.com; www.syngenta.com
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[T Little or no water scarcity
I Physical water scarcity

[] Approaching physical water scarcity

[] Notestimated

B Economic water scarcity

Definitions and indicators

« Little or no water scarcity. Abundant water resources relative to use, with less than 25% of water from rivers withdrawn for human

purposes,

« Physical water scarcity (water resources development is approaching or has exceeded sustainable limits). More than 75% of river flows are
withdrawn for agriculture, industry, and domestic purpases (accounting for recycling of return flaws), This definition—relating water
availability to water demand—implies that dry areas are not necessarily water scarce.

+ Approaching physical water scarcity. More than 60% of river flows are withdrawn. These basins will experence physical water scarcity In

the near future.

« Economic water scarcity (human, Institutlonal, and financlal capital limit access to water even though water in nature is available locally to
meet human demands). Water resources are abundant relative to water use, with less than 25% of water from rivers withdrawn for human

purposes, but malnutrition exists.

Source: International Water Management Institute analysis done for the Comprehensive Assessment of Water Management in Agriculture

using the Water sim model; chapter 2.
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Percentage of women in labor force (total and agricultural)

m Labor force, female ™
(% of total labor force)

Middle East
& North Africa

______ a0

[} Agriculture labor force, female™
(% of total labor force in sector)

Latin America
and Caribbean

Eastern Europe
& Central Asia

a0

South Asia

East Asia
& the Pacific

South East Asia
& the Pacific

East Asia

* 2004. The Workd Bank Group GenderStats database of Gender Statistics. **2006. Estimated. ILO: Global Employment Trends Brief, January 2007
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Payment for

« Security of tenure

. Carbon sinks

- Recognition of

Long-term

ecosystem - Fair local justice - Sustainable discrimination markets for eco-
services systems management and exclusion nomic viability

- Administrative of wetlands and enforce- - National eco-
capacity for fair and ground- able means to nomic policy
distribution water redress these to maintain

- National frame- - Flood control commitment to
works to protect goals of ecosys-
poor people’s tems services
rights effectively payment mech-

anism
Germplasm - Farmers’ seed - Effective - Capacity for - National policy | - Policy for - Sufficient in-
management rights recognized complemen- effective regu- on biodiversity identifying and volvement of
and protected tarity between lation, testing - Effective na- working with technology

. Sui generis poli- advanced . Effective tional policy women and ex- users in sci-
cies recognized techniques for government practice for cluded groups ence policy and
in IPR patents & germplasm capacity to maintaining - Effective local practice
legally protected management negotiate adequate bio- mechanisms - Sufficient capi-

& participatory international diversity (in- for implemen- tal and technical
plant breeding agreements cluding capac- tation infrastructure
. Recognition (with private ity to monitor to sustain a
of consumer sector and and act) relevant national
preferences international - Ensure no germplasm
with respect to agencies) cross-contam- research policy
GM products ination
Water - Legally recog- - Access rights - National and - Transitions - Legally recog- - National plans
management nized rights for to water for international from manage- nized entitle- for water
poor people to agricultural regulations to ment of water ments for all management
access water purposes reduce the use use functions residents which (including flood
resources of toxics to manage- are technically management,

. Legally recog- « Investment in ment of hydro- & legally en- ground water
nized rights for reliable do- logical cycles forced extraction, eco-
poor people to mestic water - Capital in- . logical status of
access water & sanitation vestments in surface water,
resources facilities landscape & irrigation sys-

. Scientific engineering tems, etc.)
capacity to works . Fair trans-
assess current | « Payment boundary water
& potential mechanisms management
water-induced for ecosystem agreements
health prob- services - National &
lems - Incentives for international

sustainable mechanisms
management for adjudicat-
of ground- ing competing
water water claims
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management

Capacity development | « Internet-mediated distance learning & education
- Public-private R&D partnerships in e.g., water

Competitive grant funding to cover costs of field
study in tertiary & post-doctoral training

« Occupational education for farmers (including where
appropriate farmer field schools)

- Research networks & multi-organizational consortia
(national, regional, international)

- Decentralized R&D facilities in collaboration
with village development centers, NGOs, farmer
organizations

Generation of
knowledge &
technology

market research

Farmer participation in adaptive research

Farmer participation in plant breeding, combining
advanced and local knowledge, techniques & skills
Participation of actors along entire value chains in

Evolution of varietal release procedures & criteria to
accept & certify farmer-generated seed

- Multi-organizational collaboration with local
communities in the commercial development of wild
and semi-domestic forest species

Access to, use
& exchange of
information &
technology

extension

and radio programs

laboratories

mobile telephony

Support to farmer-to-farmer networking and

Research, extension, farmer collaboration in
development & spread of short videos (CDs, etc)

Mobile Plant Health Clinics, linked to service

Trade & market information services based on

. Community and rural school-based service centers
with internet access

Science & technology
planning

Inclusion of research & technology users in
problem identification and planning decisions
Application of processes and methods for public
deliberation concerning new or contentious S&T

Further development of regional and international
forums to drive S&T planning addressing global
issues

Science & technology
policy
of framework legislation

Participation of civil society, private sector and
governments in policy processes and the evolution

Evolution of seed law to accept sale of certified
farmer-produced seed and recognize local seed
systems

. Strong government regulation of private sector where
necessary to prevent conflicts of interest
Implementation of Convention on the Elimination of
All Forms of Discrimination (CEDAW) in signatory
countries
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Annex A
Reservations by Governments

Reservations on SDM

Australia: Australia recognizes the IAASTD initiative and
reports as a timely and important multistakeholder and mul-
tidisciplinary exercise designed to assess and enhance the
role of AKST in meeting the global development challenges.
The wide range of observations and views presented how-
ever, are such that Australia cannot agree with all assertions
and options in the report. The report is therefore noted as
a useful contribution which will be used for considering the
future priorities and scope of AKST in securing economic
growth and the alleviation of hunger and poverty.

Canada: The Canadian Government recognizes the signifi-
cant work undertaken by TAASTD authors, Secretariat and
stakeholders and notes the Global Summary for Decision
Makers as a valuable and important contribution to policy
debate which needs to continue in national and international
processes. While acknowledging considerable improvement
has been achieved through a process of compromise, there
remain a number of assertions and observations that require
more substantial, balanced and objective analysis. However,
the Canadian Government advocates the Global SDM be
drawn to the attention of governments for consideration in
addressing the importance of AKST and its large potential
to contribute to economic growth and the reduction of hun-
ger and poverty.

United States of America: The United States joins con-
sensus with other governments in the critical importance of
AKST to meet the goals of the IAASTD. We commend the
tireless efforts of the authors, editors, Co-Chairs and the
Secretariat. We welcome the TAASTD for bringing together
the widest array of stakeholders for the first time in an ini-
tiative of this magnitude. We respect the wide diversity of
views and healthy debate that took place.

As we have specific and substantive concerns in each of
the reports, the United States is unable to provide unquali-
fied endorsement of the reports, and we have noted them.

The United States believes the Assessment has potential
for stimulating further deliberation and research. Further, we
acknowledge the reports are a useful contribution for consid-
eration by governments of the role of AKST in raising sustain-
able economic growth and alleviating hunger and poverty.

Reservations on Individual Passages

1. USA and Botswana prefer to use the word “incorpo-
rate” rather than “towards”.

2. USA does not believe that there is sufficient balance in

10.

11.

12.

13.

14.

reflecting the use/range of new technologies, including
modern biotechnology in Key Findings 10 and 11.
Benin, Botswana, DRC, Ethiopia, Gambia, Kenya, Tan-
zania, Togo, Uganda: the paragraph does not adequately
address the need to invest in financial, human, political
and physical capital and time in the development and
application of new and emerging AKST in developing
countries in order to develop capacity to cope with ex-
isting and emerging challenges.

Australia and USA noted that they would have included
the words “the safety in” before the word “GMOs”.
Kyrgystan objects to the mention of transgenics in this
paragraph.

Australia and USA reserve on this sentence.

Cameroon does not support strategies leading to in-
creased farm gate prices because these will be reflected
in local markets and then weaken the purchasing power
of the population. Rather, AKST policy options should
act to reduce the costs of production at the farm level in
order to lower farm gate prices, while ensuring profit-
able returns to the farmers.

Australia suggests that a number of trade and domestic
policy assertions and observations require more sub-
stantial, balanced and objective analysis to be meaning-
ful for decision makers.

Australia, Brazil, Canada, Costa Rica, Cuba, Dominican
Republic, El Salvador, Honduras, Panama, Paraguay,
USA and Uruguay state that the above paragraphs must
be without implication for any governments’ position in
relevant international negotiating fora.

Australia suggests that a number of trade and domestic
policy assertions and observations require more sub-
stantial, balanced and objective analysis to be meaning-
ful for decision makers.

Brazil, Costa Rica, Cuba, Ethiopia and Uganda requested
that Figure 7.2: Projected gains (losses) for developed and
developing countries under Doha scenarios for agricul-
ture; and Figure 7.3: Poorest countries lose income under
all Doha scenarios, from Chapter 7 of the Global Report
should have been included in this document.

Canada and Uganda prefer the following language “to
better take into account national policy priorities and
characteristics” instead of “to redress the weaknesses
and inequities”.

Canada does not agree with the last three words “ . . .
and derived products.” on point 4.

USA suggests deletion of this table since it does not add
additional clarity for policy makers.

A
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Authors and Review Editors

Argentina

Walter Ismael Abedini ® Universidad Nacional de La Plata

Héctor D. Ginzo ® Ministerio de Relaciones Exteriores, Comercio
Internacional y Culto

Maria Cristina Plencovich ® Universidad de Buenos Aires

Sandra Elizabeth Sharry e Universidad Nacional de La Plata

Miguel Taboada ® Universidad de Buenos Aires

Ernesto Viglizzo ¢ INTA Centro Regional La Pampa

Australia

Helal Ahammad e Department of Agriculture, Fisheries and
Forestry

Tony Jansen ® TerraCircle Inc.

Roger R.B. Leakey ® James Cook University

Andrew Lowe ® Adelaide State Herbarium and Biosurvey

Andrew Mears ® Majority World Technology

Bolivia
Manuel de la Fuente ® National Centre of Competence in
Research North-South

Botswana
Baone Cynthia Kwerepe ® Botswana College of Agriculture

Brazil

André Gongalves ® Centro Ecoldgico

Odo Primavesi ® Embrapa Pecuaria Sudeste (Southeast Embrapa
Cattle)

Canada

Jacqueline Alder ® University of British Columbia

Harriet Friedman e University of Toronto

Thora Martina Herrmann e Université de Montréal

Sophia Huyer ¢ UN Commission on Science and Technology for
Development.

JoAnn Jaffe e University of Regina

Shawn McGuire ® Independent

Morven A. McLean ® Agriculture and Biotechnology Strategies
Inc. (AGBIOS)

M. Monirul Qader Mirza e University of Toronto, Scarborough

Ricardo Ramirez ® University of Guelph

China

Jikun Huang e Chinese Academy of Sciences

Colombia
Maria Veronica Gottret ® CIAT

T4
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Marian Perez Gutierrez ® National Centre of Competence
in Research North-South Centre Suisse de Recherche
Scientifique
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Guéladio Cissé ® National Centre of Competence in Research
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Denmark
Henrik Egelyng ® Danish Institute for International Studies (DIIS)
Thomas Henrichs ® University of Aarhus

Egypt
Mostafa A. Bedier ® Agricultural Economic Research Institute
Salwa Mohamed Ali Dogheim e Agriculture Research Center

Ethiopia

P. Anandajayasekeram e International Livestock Research
Institute

Berhanu Debele ® National Centre of Competence in Research
North-South

Workneh Negatu Sentayehu ® Addis Ababa University

Gete Zeleke  Global Mountain Program

Finland
Riikka Rajalahti ® Ministry of Foreign Affairs

France

Martine Antona ¢ CIRAD

Didier Bazile ¢ CIRAD

Patrick Caron ¢ CIRAD

Pierre-Marie Bosc © CIRAD

Nicolas Bricas ® CIRAD

Jacques Brossier ® Institut National de la Recherche.
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Perrine Burnod ¢ CIRAD

Emilie Coudel ¢ CIRAD
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Michel Dulcire ¢ CIRAD

Patrick Dugué  CIRAD

Nicolas Faysse ¢ CIRAD

Stefano Farolfi ¢ CIRAD

Guy Faure ¢ CIRAD

Thierry Goli ¢ CIRAD
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Bernard Hubert ® Institut National de la Recherche Agronomique
(INRA)

Jacques Imbernon ¢ CIRAD

Jean-Pierre Miiller ¢ CIRAD

Sylvain Perret ¢ CIRAD
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Ndey Sireng Bakurin ® National Environment Agency

Germany
Anita Idel ¢ Mediator (MAB)
Hermann Waibel e Leibniz University of Hannover

Ghana

Elizabeth Acheampong ® University of Ghana

Edwin A. Gyasi ® University of Ghana

Gordana Kranjac-Berisavljevic ® University for Development
Studies

Carol Markwei ® University of Ghana

India

Sachin Chaturvedi ® Research and Information System for
Developing Countries (RIS)

Purvi Mehta-Bhatt ® Science Ashram

Poonam Munjal e CRISIL Ltd
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C.R. Ranganathan ® Tamil Nadu Agricultural University

Sunil Ray e Institute of Development Studies
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Marta Rivera-Ferre ® Autonomous University of Barcelona

Sri Lanka

Deborah Bossio ® International Water Management Institute
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Ahmet Ali Koc ® Akdeniz University
Suat Oksuz e Ege University

)

Uganda
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Philip Thornton ® International Livestock Research Institute

Jeff Waage ® London International Development Centre
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Patrick Avato ® The World Bank
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Barbara Best ® US Agency for International Development

Regina Birner ® International Food Policy Research Policy
Institute
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Shaun Ferris ® Catholic Relief Services
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Robin Reid ® Colorado State University

Susan Riha e Cornell University

Claudia Ringler ® International Food Policy Research Institute
Steven Rose ® U.S. Environmental Protection Agency

Mark Rosegrant ® International Food Policy Research Institute
Erika Rosenthal e Center for International Environmental Law

Annex B | 32

Sara Scherr e Ecoagriculture Partners
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Angus Wright e California State University; Sacramento
Howard Yana Shapiro ® MARS, Inc.

Tingju Zhu e International Food Policy Research Institute
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Steering Committee

The Steering Committee was established to oversee the
consultative process and recommend whether an international
assessment was needed, and if so, what was the goal, the scope,
the expected outputs and outcomes, governance and management
structure, location of the Secretariat and funding strategy.

Co-chairs

Louise Fresco, Assistant Director General for Agriculture, FAO

Seyfu Ketema, Executive Secretary, Association for Strengthening
Agricultural Research in East and Central Africa (ASARECA)

Claudia Martinez Zuleta, Former Deputy Minister of the
Environment, Colombia
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Commissioner, Government of Uttar Pradesh, India

Robert T. Watson, Chief Scientist, The World Bank
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Daniel Rodriguez, International Technology Development Group
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Ivar Baste, Chief, Environment Assessment Branch, UN
Environment Programme

Wim van Eck, Senior Advisor, Sustainable Development and
Healthy Environments, World Health Organization

Joke Waller-Hunter, Executive Secretary, UN Framework
Convention on Climate Change

Hamdallah Zedan, Executive Secretary, UN Convention on
Biological Diversity

At-large Scientists

Adrienne Clarke, Laureate Professor, School of Botany, University
of Melbourne, Australia

Denis Lucey, Professor of Food Economics, Dept. of Food
Business & Development, University College Cork, Ireland,
and Vice-President NATURA

Vo-tong Xuan, Rector, Angiang University, Vietnam

Private Sector
Momtaz Faruki Chowdhury, Director, Agribusiness Center for
Competitiveness and Enterprise Development, Bangladesh

Sam Dryden, Managing Director, Emergent Genetics

David Evans, Former Head of Research and Technology, Syngenta
International

Steve Parry, Sustainable Agriculture Research and Development
Program Leader, Unilever

Mumeka M. Wright, Director, Bimzi Ltd., Zambia

Consumer Groups

Michael Hansen, Consumers International

Greg Jaffe, Director, Biotechnology Project, Center for Science in
the Public Interest

Samuel Ochieng, Chief Executive, Consumer Information
Network

Producer Groups

Mercy Karanja, Chief Executive Officer, Kenya National Farmers’
Union

Prabha Mahale, World Board, International Federation Organic
Agriculture Movements (IFOAM)

Tsakani Ngomane, Director Agricultural Extension Services,
Department of Agriculture, Limpopo Province, Republic of
South Africa

Armando Paredes, Presidente, Consejo Nacional Agropecuario
(CNA)

Scientific Organizations

Jorge Ardila Vdsquez, Director Area of Technology and
Innovation, Inter-American Institute for Cooperation on
Agriculture (IICA)

Samuel Bruce-Oliver, NARS Senior Fellow, Global Forum for
Agricultural Research Secretariat

Adel El-Beltagy, Chair, Center Directors Committee, Consultative
Group on International Agricultural Research (CGIAR)

Carl Greenidge, Director, Center for Rural and Technical
Cooperation, Netherlands

Mohamed Hassan, Executive Director, Third World Academy of
Sciences (TWAS)

Mark Holderness, Head Crop and Pest Management, CAB
International

Charlotte Johnson-Welch, Public Health and Gender
Specialist and Nata Duvvury, Director Social Conflict and
Transformation Team, International Center for Research on
Women (ICRW)

Thomas Rosswall, Executive Director, International Council for
Science (ICSU)

Judi Wakhungu, Executive Director, African Center for
Technology Studies
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Governments

Australia: Peter Core, Director, Australian Centre for
International Agricultural Research

China: Keming Qian, Director General Inst. Agricultural
Economics, Dept. of International Cooperation, Chinese
Academy of Agricultural Science

Finland: Tiina Huvio, Senior Advisor, Agriculture and Rural
Development, Ministry of Foreign Affairs

France: Alain Derevier, Senior Advisor, Research for Sustainable
Development, Ministry of Foreign Affairs

Germany: Hans-Jochen de Haas, Head, Agricultural and Rural
Development, Federal Ministry of Economic Cooperation
and Development (BMZ)

Hungary: Zoltan Bedo, Director, Agricultural Research Institute,
Hungarian Academy of Sciences

Ireland: Aidan O’Driscoll, Assistant Secretary General,
Department of Agriculture and Food

Morocco: Hamid Narjisse, Director General, INRA

Russia: Eugenia Serova, Head, Agrarian Policy Division, Institute
for Economy in Transition

Uganda: Grace Akello, Minister of State for Northern Uganda
Rehabilitation

United Kingdom Paul Spray, Head of Research, DFID

United States: Rodney Brown, Deputy Under Secretary of
Agriculture and Hans Klemm, Director of the Office of
Agriculture, Biotechnology and Textile Trade Affairs,
Department of State

Foundations and Unions

Susan Sechler, Senior Advisor on Biotechnology Policy,
Rockefeller Foundation

Achim Steiner, Director General, The World Conservation Union
(IUCN)

Eugene Terry, Director, African Agricultural Technology
Foundation
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Non-government Representatives

Consumer Groups

Jaime Delgado ® Asociacion Peruana de Consumidores y Usuarios

Greg Jaffe ® Center for Science in the Public Interest

Catherine Rutivi ® Consumers International

Indrani Thuraisingham e Southeast Asia Council for Food
Security and Trade

Jose Vargas Niello ® Consumers International Chile

International organizations

Nata Duvvury e International Center for Research on Women
Emile Frison ¢ CGIAR

Mohamed Hassan ® Third World Academy of Sciences

Mark Holderness ® GFAR

Jeffrey McNeely ® World Conservation Union (IUCN)

Dennis Rangi ® CAB International

John Stewart ® International Council of Science (ICSU)

NGOs

Kevin Akoyi ® Vredeseilanden

Hedia Baccar ® Association pour la Protection de ’Environment
de Kairouan

Benedikt Haerlin ® Greenpeace International

Juan Lopez e Friends of the Earth International

Khadouja Mellouli ® Women for Sustainable Development

Patrick Mulvaney e Practical Action

Romeo Quihano e Pesticide Action Network

Maryam Rahmaniam ¢ CENESTA

Daniel Rodriguez ® International Technology Development Group

Private Sector

Momtaz Chowdhury e Agrobased Technology and Industry
Development

Giselle L. D’Almeida e Interface

Eva Maria Erisgen © BASF

Armando Paredes ® Consejo Nacional Agropecuario

Steve Parry ® Unilever

Harry Swaine ® Syngenta (resigned)

Producer Groups

Shoaib Aziz e Sustainable Agriculture Action Group of Pakistan
Philip Kiriro ® East African Farmers Federation

Kristie Knoll ® Knoll Farms
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Prabha Mahale ® International Federation of Organic Agriculture
Movements

Anita Morales ® Apit Tako

Nizam Selim e Pioneer Hatchery

Government Representatives

Central and West Asia and North Africa

Egypt ® Ahlam Al Naggar

Iran ® Hossein Askari

Kyrgyz Republic ® Djamin Akimaliev

Saudi Arabia ® Abdu Al Assiri, Taqi Elldeen Adar, Khalid Al
Ghamedi

Turkey ® Yalcin Kaya, Mesut Keser

East and South Asia and the Pacific
Australia ® Simon Hearn

China ® Puyun Yang

India ® PK Joshi

Japan ® Ryuko Inoue

Philippines ® William Medrano

Latin America and Caribbean

Brazil e Sebastiao Barbosa, Alexandre Cardoso, Paulo Roberto
Galerani, Rubens Nodari

Dominican Republic ® Rafael Perez Duvergé

Honduras ® Arturo Galo, Roberto Villeda Toledo

Uruguay ® Mario Allegri

North America and Europe

Austria ® Hedwig Woegerbauer

Canada e lain MacGillivray

Finland ¢ Marja-Liisa Tapio-Bistrom

France ® Michel Dodet

Ireland ® Aidan O’Driscoll, Tony Smith

Russia ® Eugenia Serova, Sergey Alexanian

United Kingdom e Jim Harvey, David Howlett, John Barret
United States ® Christian Foster

Sub-Saharan Africa

Benin e Jean Claude Codjia

Gambia e Sulayman Trawally

Kenya ® Evans Mwangi

Mozambique ® Alsicia Atandsio, Jilio Mchola
Namibia e Gillian Maggs-Kolling

Senegal  Ibrahim Diouck
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“Although considered by many to be a success story, the benefits of productivity increases in
world agriculture are unevenly spread. Often the poorest of the poor have gained little or noth-
ing; and 850 million people are still hungry or malnourished with an additional 4 million more
joining their ranks annually. We are putting food that appears cheap on our tables; but it is
food that is not always healthy and that costs us dearly in terms of water, soil and the biological

diversity on which all our futures depend.”

—PROFESSOR BoB WATSON, DIRECTOR, IAASTD

The International Assessment of Agricultural Knowledge, Science and Technology for Devel-
opment (IAASTD), on which Agriculture at the Crossroads is based, was a three-year collab-
orative effort begun in 2005 that assessed our capacity to meet development and sustainabil-

ity goals of:

® Reducing hunger and poverty
e Improving nutrition, health and rural livelihoods

e Facilitating social and environmental sustainability

Governed by a multi-stakeholder bureau comprised of 30 representatives from government
and 30 from civil society, the process brought together 110 governments and 400 experts, rep-
resenting non-governmental organizations (NGOs), the private sector, producers, consumers,
the scientific community, multilateral environment agreements (MEAs), and multiple interna-

tional agencies involved in the agricultural and rural development sectors.

In addition to assessing existing conditions and knowledge, the IAASTD uses a simple set of
model projections to look at the future, based on knowledge from past events and existing
trends such as population growth, rural/urban food and poverty dynamics, loss of agricultural

land, water availability, and climate change effects.

This set of volumes comprises the findings of the IAASTD. It consists of a Global Report, a
brief Synthesis Report, and 5 subglobal reports. Taken as a whole, the IAASTD reports are an
indispensable reference for anyone working in the field of agriculture and rural development,

whether at the level of basic research, policy, or practice.
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