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The Bureau of International Information Programs of the
U.S. Department of State publishes a monthly electronic
journal under the eJournal USA logo. These journals
examine major issues facing the United States and the
international community, as well as U.S. society, values,
thought, and institutions.

One new journal is published monthly in English and is
followed by versions in French, Portuguese, Russian, and
Spanish. Selected editions also appear in Arabic, Chinese,
and Persian. Each journal is catalogued by volume and
number.

The opinions expressed in the journals do not necessarily
reflect the views or policies of the U.S. government. The
U.S. Department of State assumes no responsibility for
the content and continued accessibility of Internet sites
to which the journals link; such responsibility resides
solely with the publishers of those sites. Journal articles,
photographs, and illustrations may be reproduced and
translated outside the United States unless they carry
explicit copyright restrictions, in which case permission
must be sought from the copyright holders noted in the
journal.

AHY-piH Tepuiin lenaprameHTsIH OJIOH YICHIH
MD3IJUIMHH X6TeN0epHiiH TOBI0O Hb cap TYTMbIH
3NEKTPOH cATryynyymuir eJournal USA xama3x
JIOTOTOWTOOP XIBI3H raprajar Oui3. IArzp COTTYYIAYYa
Hb AHY 60J10H 0JI0H YJICBIH XaMTBIH HUATIMIIATT
TyArapaaz Oy ro/uIoxX acyyuIyyabll' XeHAeXUHH 33p3ri3nd
AHY-pIH HUHTOM, YHOT 3Yilic, y331 601071 60JI0H
Oaifryymiaryynsld Tajgaap eryyJiisr oM.

Cap TyTam COTTYYIHIAH HAT MIHHD Tyraapbir AHIH X3I1
T33P X3BIPH HUHATAMIAT Oeree TyxaifH caTryyn Hb Ppani,
IMoptyran, Opoc, Micnanu x3m33p MeH rapaar 001Ho.
CoHrorcoH 3apuM Iyraapbir MeH Apab, Xsaraa 0010
[epc xama3p HuTaNAr. CoTryynuiin nyraap Oypuir 60Th
00JIOH MyTraapaap Hb IMXJIPH KaTaJlOTT OPYYIAar OOJHO.

DHIXYY COTTYYIRIP WIIPXHUAICIH Y331 60101 HE AHY-bIH
3acruifH ra3peid Oaiip cyypuilr WI3pXuinaaryit 60iHo.
AHY-pin Tepuiin JlenapraMeHT TyXaiH COTIYYIUHH
aryyira OOJIOH COTTYYJIHIAH AyraapT X0i1000¢ XUiHH
Oaitpmyyncan ViHTepHeTHIH caliTyynTaid XoJ10600TOHT00p
sIMap HAT3H XapuyIrIara yi XyJmdx 0eree]| TyXaiH caiTTai
X0I000TOH XapUYIUIATHIT SPXJIPH raprard 3Tr337 eepee
Xy193x 00mHO. CaTryyauiiH HUATIYY, GoTo 3ypryyn
00JI0H 3ypar IypCIdIYYA Hb TycraiificaH 30XHOrYuiH
APXUAH XSA3raapianTryi TOXuoianon ] Taarspuir AHY-
aac raJiHa X3BJI3H HUATIYK, OPUYYK O0HO. 30XHOTYHitH
SPXUIH Xs3raapianTrail TOXHOIJOIA CITTYYI A33P
OYPIATACaH TyXaiH dPXHUUT 3359MILUTY 3TTI3A33C 3aaBajl
36BIIOOPOTT aBCAH OANXBIT MaapAaHa.

The Bureau of International Information Programs
maintains current and back issues in several electronic
formats, as well as a list of upcoming journals, at http://
www.america.gov/publications/ejournalusa.html.
Comments are welcome at your local U.S. Embassy or at
the editorial offices:

Editor, eJournal USA
I1P/PUBJ

U.S. Department of State
2200 C Street, NW
Washington, DC 20522-0501
USA

E-mail: eJournalUSA @state.gov

OnoH yIICBIH MIIIIIUIUIH XOTeI06pUitH TOBY0O Hb
9HOIXYY OOJNIOH OMHOX AyTraapyyll, TYYHWIDH HAAIlbIH
JyraapyyIblH KarcaanThIr X311 XJI9H IEKTPoH (opmaraap
http://www.america.gov/publications/ejournalusa.html
xasraap OaiipmyynaH, xaaramk Oy 6omHo. CaTryyarai
X0JI000TOM caHai 00117100 eepuitH yacan Oyit AHY-biH
OnuuH caif/IbIH s1aM OOJIOH J0OpX Xasraap XaHJaH HPYYIDK
00mHo.

Editor, eJournal USA
IIP/PUBJ

U.S. Department of State
2200 C Street, NW
Washington, DC 20522-0501
USA

OnekrpoH myynan: eJournalUSA@state.gov
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ongoing battle, waged with different weapons

on different fronts, adequately to feed itself.
The British scholar Thomas Malthus (1766—1834)
doubted humanity’s chances. Writing in 1798, he
concluded that “the period when the number of men
surpass their means of subsistence has long since
arrived.” The result, Malthus predicted, would be
“misery and vice.” On the whole, Malthus has been
proven wrong, at least until now. As the India-born
Nobel economics laureate Amartya Sen pointed out
in 1994, world population had by then grown nearly
six times since Malthus first published his “Essay on
Population.” And yet per person food consumption
had increased, life expectancies lengthened, and
standards of living generally improved. A significant
factor was the “Green Revolution,” pioneered by
the agronomist and Nobel peace laureate Norman
Borlaug (1914-2009), a name that appears throughout
these pages.

H umanity’s longest struggle has been the

YT acyyIUIbIH TyXau /1

0J100 9 YPIJDKUICIIP Oyt X00T XYHCHHN

XaHTaMXUWH acyyjanTail MOHXUNH Tyarapy
upcaH. 1766-1834 onyynan ampuapy Oatican
AHruitH 3pa3mMTIH Tomac MansTyc SHIXYY TyJdaaHa
sIaX XYH TOPOJIXTOHUH OOTOMKHUL 3PTII33TIN
xangax Oaitnaa. Toap0a3p 1798 onn Onumnxnss “XyH
aMbIH TOO aMb)XHpraaraa 3ajiryyiaax X3Mx33T JaBaH
rapax Iar xyraraa TyH OUpPXOH Hp3d1 OaifHa™ XIMI3H
Iypax33. ManbeTyChIH TaamariacHaap YY/I9H rapax
YP ZJaraBap Hb “‘aUMIIUrT Oereen cyHpiuidH” Oaix
Hb OMITOMKTOU. ['9X 1135 1 epeHXU Hb aBaaj y3B3JI
ManbTychlH TaaMar eHeer XypTaJl OUeJICOHTYH.
OHATXATUiH yyryyn, Hobenuitn snuitH 3acruitn
maraant Amaprusia Cer 1994 onx xa3mncH3p 6071
ManbeTychiH aHxs1aH Ou4coH “XYH TOPOIXTHHN
Tajaapx XYYpHIT X3M33X HOM X3BJIAIJICHIIC
XOHIII A3ITXHUIH XYH aM Aapy#d 3ypraa JaxuH ecee
OaiiHa. XapuH 9 HAT XYHJ HOOTAOX XYHCHHUH
OYT33rA3XYYHUH XOMXKID HOIMOITAK, AYHIK HacIanT
YpTCaK, aMbKAPTaaHbl HOXIIOJ Oaimal caiKupadd.
YYHI HOJI06JICOH TOJJIOX XYYUH 3YWI Hb arpOHOMY,
HoGenuitH 3HX TalBHBI MIATHAIT, SHAXYY CITIYYIIHIH
XyyaacHaa ojloHToo nypaarnax Hopman bBopnayruiin
(1914-2009) anxmnan canaaumicat “Horoon
XyBbCcral’ OaiicaH oM.

T YYX3H LIar YEMHHX33 TyPIIUJ XYH TOPOIXTOH

But the contest between population and food
supply has not yet been definitively won. “It took the
world population millions of years to reach the first
billion, then 123 years to get to the second, 33 years
to the third, 14 years to the fourth, 13 years to the
fifth billion...” writes Sen. The human population

Dave Reede/CORBIS

I'3x 193 11 XYH TOpenxTeH O0JI0H XYHCHAN
XaHTaM)KUHH XOOPOH/IBIH TYJIaaH[| ajlb HAT Tall
Hb XapaaxaH suiaJiT Oairyynaaryii j OaiiHa.
“JIpMXUHH XYH aM HAr T3pOyM 00J0X0z OJI0H cast
KUJI [Iaapaaracad, Xo€p tapoym 6omoxon 123 sxui
X3pATTIH OaricaH, mapaaruitH TapOyMa Xypaxon 33
KW, TOpBeH TApOym Oomoxox 14 xui, XapuH 5
TIpOYM 0010X0 13 KM J1 X3PIrTait 0aiik3d” XaMI3H
Cen Ouwxa3. [pnxuitn XyH am eHeeniep 6.8 TapOym
6onoon Oaiiraaraac 1.02 TapOyM XYH XYHC TIXKIIIUIH
XOMCZOJITON HOXLOJI aMmblapy 0aliHa. DHAXYY HUHUT
XYH aMBbIT THKIIXYHI O0TOMKUNT Ouit OonrocoH 21
ZYT33p 3yyHBI X6/166 X axXyHr O X3pX3H LOTIIIO0X
BY X3MA3X acyyaaj SHIXYY JIEKTPOH COTTYYIUHH
(eJournal USA) yHIcoH ¢319B 0113,



today stands at an estimated 6.8 billion, of whom an
estimated 1.02 billion are undernourished. How we
fashion a 21st-century agriculture capable of feeding
them is the subject of this eJournal USA.

The marriage of technical prowess and agricultural
skill promises advances on many fronts: a greater
abundance of food, much of it more healthful, and
available in a global marketplace that affords more of
us access to this bounty. Agriculture even holds a key
to delivering new forms of clean energy.

The voices collected here include scientists,
administration officials, and Indian and American
winners of the World Food Prize. All are united in
what Dr. Borlaug in his Nobel acceptance speech
called a “vast army” in the battle against hunger.
More broadly, 21st-century agriculture represents a
noble application of our collective human ingenuity.
May victory in this struggle come soon.

— The Editors

TexHuKUIH O0JIOH X6/166 aX axyiH yp YaJBapblH
XOCJIOJ Hb OJIOH (JPOHTOOP JAaBLIMK, YP AYHI XYPIX
OOJIOMIKUHT 00X 06Tee 1 HHIICHIIP XYHCHUH
XaHTaM>K HAIMATIIIX, 3PYYJT XYHCHHHM X3MXKI3 6CoX,
3aX 339J1 J199P U TICOH HArIIPUIT OOTOMKUNUH YHIIP
XyZAaJiaH aBaxyu1 epreH O0JOMXKYY HIATIIX Hb
JaBTail. YYHTOH 39p3rdaon Xe[ee ax axyd Hb LOBIP
APUYUM XYUHHUH ITMHD TOPIUUT Ol 0ONITOXO0M U
TOJUIOX YYPAT TYHIPTI K OaitHa.

OHAIXYY COTTYYII A33p 3PA3MTIH MIPIa3l, TOPUIMH
3axXHpraaHbl AKUITHYYI O0JI0H DHITXAT O0JIOH
AHYV-aac TepeH rapcan [[pnxuiiH XxyHCHUI
LIarHAJITHYYIBIH Iyy XOOJIOH, Y3311 OOAJIBIT Tycranaa.
Oarap vb 0yra mokTop bopnayruitn Hobenuiin
[IarHai rapAyyiax €CIoblH aKUIIaraanbl yeop
X3JICOH YTIHZ) AypAcaHduIaH “OJCroloHTHiiH
3CP3T TAMILPAIY 6PTreH XYPIIHUN apMUIH HAII9X3H
X3Cryya 0mmaa. Mnyy epreH xypa3Ha aBaaj y3Bau 21
ZYT33p 3yyHbI X67166 X aXyl Hb XYH TOPeJIXTHUH yp
YaJBapbIl’ HITTISH, OPTeH XYP33H allluNIaxX TIPXYY
XIPATIIIT TONOOIHK OyH oM. DHIXYY HX TYJIaaH]l
sUTaH WX €peeIvT epree.

— CoTryynuitH 3pXJnrdu
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21st-Century Agriculture

FOOD SECURITY Food Prize discuss technologies and
Lo ) strategies for advancing agriculture
Every Link in the Food Chain and solving world food needs.
An Interview With M. Vijaya
Gupta and Philip E. Nelson 18  Food for the World
Two winners of the annual World The World Food Prize rewards individuals
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XXI 3yyHbl X666 ax axyu

XYHCHWW BATANTAAT BAWOAN 18  [A3MXUUH XYHC
XYHCHUW CYK33HUN Jpnxuitn XYHCHHﬁVmaFHaH Hb JIXUIH
XONBOOC BYX3HM... X3MIKIIH]| XYHCHUHI TOO X3M¥KID,

yaHap OO0JIOH XaHTaMXKUHUT cailKpyyaax
cayidapT aM>XUIIT Tapracat XyBb
XYMYYCT OJITOZIOT IArHal oM.

M. Bu:xasi I'ynira 60100 @uomnn U.
HeJicon HapTaii Xuiic3H spuimJiara

Kuin tytam onrogor JpnxuitH XyHCHU

IIArHAJIBIH 3331 X000 aXK axyi 22 YCHAAC 3ATAC BAPUX Hb
JIBIITHJI TapraH, IIXUHH XYHCHUH M. Buxkas I'ynra Hb 1anxuitH pepmepyyauir
X3pOrudsr HMUAB3PISX TEXHOIIOTY, XODKYYJIIIX 30PHIITOO0P 3arac YP KYYJIrHiH

CTpaTeruiiH Tajnaap sApbx OaiiHa. a)< axyMH apra TeXHHUK, TEXHOJOTUMUT




who have improved the quantity, quality,
or availability of food for the world.

22 Bring Fish From the Waters

M. Vijaya Gupta is known as the father
of the “blue revolution” for spreading
the techniques and technologies of
aquaculture to developing world farmers.

24  Fresh From Farm to Plate
Philip E. Nelson’s work assures the
freshness and purity of food products.

26 U.S. Food Policy Aims for
“Transformational Change”

The Obama administration is advancing
a Global Food Security Initiative.
28 Life on the Land

A photo story depicts the bond between
farm families and the land.

TYT33H AI3PYYICIH “IPHXAP XyBbCran -
BIT CaHaa4JIard 13T Hb OHIII.

24 TAPWAH TANNBAUIAAC
TABIrAH 133P WWMNH33P33

®unun . Henconsl 3yTran Hb XYHCHUI
OYT33rA3XYYHUHT MIMH3, LHB3p Oaiinnaap
Hb XaJrajax apra 3aMbII' H33C3H OHII33.

26 AHY-blH XYHCHWUMX BOONOIoO
“WNIMKUNTUNH eerPynentTen”
YUTNIXK BAUHA
ObamarsiH 3acar 3axupraa J{pmxuiin

XYHCHHA Oaranraar OaiIbIH CaHAaqMIThIH
XYPA2H[ axuI] raprax Oaifna.

28 TA3AP TYLULC3H AMbAOPAI
DepMepuiiH ax axyi dpxidrd rap Oyl

OOJIOH Ta3pBIH XOOPOH/IBIH XapHJIIaar
xapyyJicaH (poTo eryyismix.,
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AGRICULTURE AND
GLOBALIZATION

The Borlaug Legacy: A New
Paradigm for Agricultural Research
Roger Beachy, Director, National
Institute of Food and Agriculture

The U.S. Department of Agriculture
works to achieve a transformative
change in agriculture to support the
needs of the world’s population.

Feeding the “Hidden Hunger”

The lack of proper nutrients is the
cause of malnutrition, and global
aid efforts address the problem.

Crops Will Provide 21st-
Century Energy

Elisa Wood, www.RealEnergyWriters.com

Agriculture has the potential to provide
crops and plant waste that can serve as
fuel in the emerging area of bioenergy.

X066 AX AXYN BA OAAAPLLUUN

BOPJTIAYITUUH YNO33C3H

©B: X166 AX AXYUH
CAJIBAPbIH CYOAITTAAHDI

LLUNHD 3ATBAP, APTAYIIAI
YHI3cHMIL XYHC, X100 a:K aXyiH
XYPIJIIHIHiiH 3axupan Poxep buitun
AHY-b1a Xemee ax axyilH saMHAAC IIIXUNRH
XYH aMbIH X3P3TIR3T I3MKHUX 30pHIIT00p
X67106 aX aXyhH canldapT MWHKWITHIHH
©OPUWIOIIT XUUXIIP aXKIILIAK OalHa.

“NANA ONICreNeHr” TMKIIXYN

XaHraJITTal XdMKIIHUU THKIIILIAT
JIyT™Mar 0airaa Hb X0OJ TKIIIUHH
IyTarJai Xyprak Oy# Toj manTraan
0eree 1 IPIXHUITH XOMKIIHUH TyCIaIIIaaHbl
XYPIIH/I SHIXYY ACYYIBIT MTHHIIXI3P
aHxaapan XaHIyyiK OaifHa.

YPIrAU Hb 21 OYT33P 3YYHbII
APYUM XYHIIP XAHIAHA

Aamuca Byya, www.RealEnergyWriters.com

Xenee ax axyiraac xasraai OOJIOH YIIIMK
Oyii TapuanaH, ypramiblH YAISTAIHAT
IIMHIIP YYCIHK Oyit OMO 3punuM XYIHUN
can0apT Ty OONTOH aIuIax OOIOMKTOH.
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Bioenergy: Available,
Renewable, Sustainable

Bioenergy can be created from many sources.

International Agricultural
Trade: lllustrated

A graphic look at the bounty of
global agricultural trade.

Agriculture in the Global
Marketplace

Dr. C. Peter Tim er, Thoma s D. Cab
ot Professor of Development Studies,
Emeritus, Harvard University
Globalization is affecting agriculture
production in a variety of ways from
crop selection to marketing.

Nature + Science = New Crops
A photo story describes how science

works to give food crops qualities
that nature overlooked.

BMO 3PYUM XYY: ONAOLITOMN,
HOXOH CIOPIr33araaxyud,
MeH TOrTBOPTOU

buo spuuM Xy4uir oJoHX
YYCB3pa3¢ Taprat aBd O0JIHO.

OJNOH YJICbIH 3AX 333J1
A3X Xe[4ee AX AXYUH
BYTI33ArA3XYYHUUN
XYOANOAA: 3YPATTAN

JpixuitH Xxenee axx axyiH XyAaJlJaaHbl
Tanaapx rpadux Typciisi.

XO[ee AX AXYAH
BYTO3rA3XYYH A3NXUIAH
3AX 33317

XapBapAbIH UX CYPryyJauiiH XerK/JIuiiH

cynajaraansl npogeccop acan goxrop C.

IMutep Tummep 00100 Tomac /1. Kador
Jasapuiyn Hb TapuagaHTUuiH COHTOITOOC

MapKEeTHHT XYPT3J1 OJI0H Oaiiiiaap
X6J106 K aXyW] HOJIeeK OaitHa.

BAWTANDb + LUMHXN3X
YXAAH = LLUKHD YPTAL
HIMHKII9X yXaaHsl Cyfajiraa Hb XopXoH
XYHCHHMM TapuMaJiblH YaHAPT HOJIOOJDK
Oyii Tajmaapx 3ypraH eryyJadMixK.

71 Water Sustains All

Agriculture is the largest consumer of
the planet’s fresh water supplies.

73 The Legacy of Plant Life

The international community safeguards
thousands of different plant samples
and seeds to preserve the genetic
diversity of the plant kingdom.

77 By the Numbers

A collection of statistics about
global agriculture.

79 ADDITIONAL RESOURCES

A collection of books, articles, and Web
sites about the latest trends in agriculture.

71  YC AMbAPAIJIbIH 3X YYCB3P

Xel1e6 ax axyil Hb AIXUKH LIB3BIP
YCHBI XaMI'MMH TOM X3P3IJIATY.

73 YPTAMJIblH AMbOPAT

YpramiibiH alMIruiiH TeHETUKUITH

OJIOH sIH3 OaliJUTBIT XaJrajaaH YII339X
30pPHIITO0P X33H MSHTAaH ypraMiblH
J9%K OOJIOH YPUHT OJIOH YJICHIH XaMTbIH
HHUTIMIIITIIC XamMTaank Oy Tamaap.

77 TOOHDbI X3J133P

JpnxuiiH Xeqee ax axyiH Tajiaap
CTaTUCTHUK MAII3HUHN IyTITyyira.

79 HIMINT 3X CYPBAITXYYA

Xenee axk axyWH CYYJIUIH YEUNH XaHJIarblH
Tajaapx HOM X3BJAJ, OTYYIdI, HUHATIDI
0010H BeO XyyIacHYyAbIH jKarcaanr.



Every Link in the Food Chain

An Interview With M. Vijaya Gupta and Philip E. Nelson

Producing enough food to nourish populations of
the future is among the most urgent and compelling
problems facing humankind today. The World Food
Prize is presented each year to an individual who
has “advanced human development by improving

the quality, quantity, or availability of food in the
world.” Launched in 1986, the prize has honored

the work of diverse individuals whose achievements
have focused on different aspects of agriculture, such
as the development of stronger plants or techniques
to make fallow land productive. World Food Prize
laureates are among the most qualified people to find
ways to meet food demands of the future. Two of these
scientists offer their views on these pages.

Dr. M. Vijaya Gupta of India won the 2005 World

Food Prize as a leader of the “blue revolution,” a
campaign to promote aquaculture. His methods of

fish farming have increased the protein and mineral
content in the diets of more than 1 million families.
Dr. Philip E. Nelson, an American citizen, holds

the 2007 World Food Prize for his technological
breakthroughs revolutionizing the food industry

in the area of sanitary, large-scale storage and
transportation of fresh fruits and vegetables.

Question: What do you consider to be the single most
effective action that could be taken in the near term
with available technologies to increase world food
production?

Gupta: I think the most effective action that is
needed is technology and financial transfer from the
developed countries to the developing countries. |
consider this to be the most important action if you

XYHCHHUHU CYJIKIIHUM X0JI000C OYXdHT ...

M. Buxas ['ynta 6o1on @unun W. Hencon Hapraiil XxuiicoH sipuiiiara

Hpoa20yiin Xy amvie madicadic Xypaxyiiy XaHeaimmatl
XOMIAHCIIHUL XYHC YUAOBIPAIX Hb XYH MOPOIXMHULL
OMHO myneapaad Oyl Xameutin HIH MIPYYHUU, Yyxa
acyyonvin M3 10M. J{2AXULIH XYHCHULL WACHATbIE HCUT
Ooneon “0anxull epMOHYULIH XYHCHUL YAHAD, MO0
XOMAHCII OONOH 0NO0YbL2 CALICPYYIAXA0 eapameati
amorcunm’”’ 2apeacarn xy6b XyHO 0120002 tom. Auxnan
1996 onooc oneodic 5X31CoH IHIXYY UlacHATbIE ULYY
MICEIPMIU Ypeamall 2ap2aH aeax, mapuilaHbl
2a3puvle Yporcun wummatil 60120X apeaunanvle
OONOBCPYYNAX 23X MIM XOOOO AJIC AXYUH CAN0apbin
XYPIIHO AMIACUTIM 2AP2ACAH X)8b XYMYYCULH
AMIICUTMDBLE YHITIIH 07120002 OUNII. [OAXULH XYHCHUL
WACHATMHYYO Hb UPIIOYUH XYHCHUL IPITMULS XAHEAX
YULTIINO AMICUTIN 2aPeacan Xymyyc baioae. 30233p
IPOIMMOULIH XOEP Hb SHIXYY XYyocaap 66pCcOUtis y3al
0600100 manemail xyeaaiyadxc 6atiua.

Ouomxseuin upesu Joxmop M. Buowcas [ynma ne
6OPULIH caHaauuican “‘YIHxIp xyeovcean” Oyry 3aeac
YPIHCYYARULIH AdHC AXYU2 XOHCYYAIX KAMNAHUM
ascnaapaa 2005 ownwvl [{paxutin XyHCHUY WACHATbIS
xypmcan tom. Tyyuuii 6onogcpyyicar 3a2ac
YPIACYYASUUH adiC AXYUH apeadian Hb HI2 Casl 2apyu

29p OYuULiH XYHCHULL Yypae, I3pOCULIH a2y yIaM’CUuLie
HAMIEOYYAIXIO YyXan myaxay o6oncon oundd. AHY-
bl upedH, ookmop Qunun U. Heacon no 2007

OHbl [{NXULIH XYHCHUL WASHATIbIZ WIUHD JHCUMC,
HO2OOHBL IPYYIL AXYU, UX XIMIHCIIESIIP Xaozarax oa
M336IPNIX CardOapm Xy8bC2ai 2apeacai MexHOI0SULH
WUUONIIPID XYPIMCIH TOM.

Acyyar: Tansl 6017100p APTXUWH XYHCHAN
YHIBIPIIDIUUAT OUPBIH KUY Y31 HIMITAYYIIXUMH
TYJIJT OOOTHIH Oaiiraa O0JIOM)KHUT TEXHOJIOTHUIH
XYPI3H] XOPITKYYIDK OOJIOXYHIT sMap Y
@KWiaraa XaMruiiH X Yp ereexTdii 6aix B?

I'ynra: Munuii 6o1y100p maapuiarataii 6airaa,
XaMI'H{H Yp AYH OYXuid Yin axkuiiaraa 001 eHaep
XOIKWITAH OpHYYAbIH TEXHOJIOTH OOJIOH CaHXYYTHIHH
HOOIIMHT XOIKIDK Oy OpHYYI Py HaMKyyirax sSBIaT
FOM. X3P3B Ta YIWIABIPIIUNWH XYPIIHI OOTHHO
XyTanaaH aMXKHIT 0JI0X OOJIOMXKUHIT 3PIIXUNIDK
Oaiiraa 601 YYHUUT J1 OM XaMTUiH dyXai Y
aXWiiaraa XaMa3H Y33k OaiiHa. Buasna TexHonorn
JAaM>KyyJax YT aXuuiaraar siByyiaaxjaa XerKHK
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are looking at shortterm gains in production. We
need a technology transfer along with the financial
assistance to implement these technologies in
developing countries.

Presently agriculture productions are low in
most of the developing countries as compared to
the developed countries due to lack of appropriate
technologies — from production to marketing — and
the financial resources necessary for the governments
to implement development projects. The developing

countries need the improved production technologies
— especially in the area of biotechnology and
genetics and improved seeds without excessive
royalties — for increasing food production in the near
term.

Nelson: I’d certainly agree with technology transfer.

I think the main thing we really need to focus on is
the total food chain. Production is critical, but also
preserving that product after it has been harvested and

Juice packaged in boxes stays fresh because of the work of World Food Prize winner Dr. Philip Nelson.

[JanxuitH XYHCHUIA WwarHanbiH 333H goktop ®unun Y. HencoHbl 6yT3anmitH yp AyHA XapuarT caBnacaH 34rasp Xyyc Hb LLUMHA3P33 ynaaH

Oyii OpHYYZIaJ SHIXYY TEXHOJIOTHUT X3PITKYYIAXI
Hb TYJIXOI] Y3YYI3XYHI CAHXYYTHHH Tyciajaar MeH
Y3YYJ3X IaapAsararai.

OnoorwuitH OalTaap XerKmwkK Oyl NXdOHX OPHYYIBIH
X6/1606 aX axyiH YIIIABIPIIMUT OHJAep XOTKUITIN
OpHYYITAH XapbIlyya0all HX33X3H JI00Tyyp Oyt
0ereeJ1 YYHUII ToJ ManTraal Hb YHIIBIPIIIIIC
AXJIIIIT 33X 33J] Taprax XYPTIIX TOXHPOMKTOH
TEXHOJIOTH OalXTyi, MOH 3aCTHITH ra3pyynaz

Xyrauaanz xagranargax 6onomkron 60mkas.

XODKITUIH TOCTYYAMNUT XIp3rKYYII3Xa MIaapaaraax
CaHXYYTHUIH 3X YYCBAp XaHranTTai 0alxryi 33prasc
xamaapanTail. XerxKmk Oyil opHyynaj oipbIH
XyramaaHs XYHCHUN YIUIIBIPIIAN33 HAMAIAYYIISX
Hb CallKpyyJicaH YHIJBIPIDIUNH TEXHOJIOTH, TP
JlyHJ1aa OMOTEXHOJIOTH, TCHETUKHITH Can0apbIiH
TEXHOJIOTH, MOH OHIOP TeJ0epryil caikpyyica yp
33pAT 3YHIC MXAAX3H MIaapajararai Oairaa oM.

e Journal USA

11

Laxum comeyyn AHY



before it is delivered to the consumer. [ would say we
could have a big immediate impact by looking at that
total food chain delivery system.

Q: An estimated 1 billion people globally don’t have
enough to eat. [ have heard it said that adequate food
is produced in the world, but it just isn’t available to
all the people who need it. Is that what you gentlemen
are saying — if distribution or storage were better, the
hunger problem would be solved?

Gupta: Yes, probably storage is one thing because
there are quite a bit of losses in transportation and
storage. But besides that, you need to have adequate
food production, and access to the food is another
concern because of the poverty. In India, some years
we have surplus food production, but the government
doesn’t have adequate silos to store the surplus food
during the monsoon rains. On one side we have the
excessive production; on the other side, people are
starving and dying because they do not have the
purchasing power.

Hencon: MunMii XyBbA 4 IIC3H TEXHOJIOTH
MaMKyylax acyyaantaid caHan HAr OaitHa. MuHui
0oTo0p OMT YIUT aXKuiTaraaraa ToBIOPYYIIIX
maapzjiaratai roj 3yiia Hb I'3B3JI HUMT XYHCHUAM
CYJDK33 1oM. Y HIIIBIPIIAI OO0 MIII3XK dyXall, TIXII3
TyXalH OYTI3TI3XYYHUUT TaphK yPryyiICcaHbl
Jlapaaraap X3pardrasa Xyprax XypTal xaaraiax
Hb MOH JI UX39X3H uyxall. TuitmMaac Ou HUAT
XYHCHUH CYJDKIIHUHN TYT3ITUITH HUWTIIAT CUCTEM]]
aHXaapcHaap yp HeJeer Hb Xyp/aH XyralaaH] Y33k
yajHa Tk X3IM3p OaitHa.

Acyyar: JIpIxuiiH XaMK33T33p HUUT 1 TapOyM XYH
X00JI XYHCHUH JyTarnairaii HexX1eJs1 aMmbaapy OaiHa
I'3C3H TOO00 oM. MUHMI COHCOHOOP JIAIIXMIH
HUWAT XYHCHUN YHJIABIPIANUIH XOMKI3 Hb OHOO16D
XaHTaNTTai 0airaa XUl 9 X3PITIPITIH XYH Oypa
TYTI3TIYK Yaaxryi Oaitna. Ta 6yxsH 3H3 Tamaap
SIpBK OaitHa yy? ©epeep Xd1I031T X3pAB TYTIIIIT,
XaJrajgait cai>kupBall, eJCTeJIOHTHIH acyy/al
HIMMJIBTARHD TIC3H YT YY?

I'ynra: TuiiM33, M3193K TI3BIPIIIIT, XaATalaIThIH
YE3p UX33X5H ajiaraaj rapjar yupaac xaarajiainT 0o
HX39X3H YyXall aCyyaJblH HAL. ['3X1133 yyH35C ragna
XYHCHHH YHIIIBIPIIIMIH XOMKID XaHTAITTal 0aix
€cToii, XapuH XYHCHHI XaHTaMK 001 syypantai
x0J1000TOH yupaac eep 3yiT FoM. DHITXATT JI TIXI]
3apUM KUITYYA XYHCHUHN YHIABIPIAI WIIYY AT
Oaiinar 4 3acruiiH ra3apT 3HIXYY WIYYIJ XYHCHIT
OOPOOHBI YIUPIBIH TYPIIUA XaATAIK Oaix

Nelson: | agree with all that. The biggest thing that
we misunderstand is that malnutrition is probably
because of poverty. So if we can get some funding
in the hands of the poor, and get the distribution
accomplished, we could go a long way in reducing
starvation and hunger.

Gupta: Presently, what is happening is starvation
and hunger in the developing countries. Food aid is
coming into the countries where there is need. But we
have to develop the production within the countries
or within the region as that will create livelihoods and
employment opportunities and produce the food at an
affordable price. We have to look at that, rather than
growing the food in the developed countries and then
transporting over long distances to the developing
countries at a very high cost.

Nelson: I agree with that 100 percent. There’s no
question that we’re always going to need agencies
like the World Food Programme, and other aid
agencies, because of natural disasters — as we

saw earlier this year in Haiti — political unrest, or
other unforeseen, disruptive events. We are going to

Oaiiryynamk ayrargantaii Oaiigar. Har ranaap
aBaaJ1 Y3BAJI MaHai YHIABIPIAN WIIYYIRNTIN Oaiiraa
Y HOree Tajaac Hb XapBaj XyAaj/aH aBax dajgBap
OaiiXryiH yamMaac XyMyYcC ©JICOX, YXPK OalHa.

HeJicon: bu sH» OYXdHTIH caHaI HUIIDK OaifHa.
Bunnuii Oypyy oinrontroii Oaiiraa xaMruiin

TOM 3YHJI OOJI XYHC TKIITUIH AyTarjal Hb
sAyypraac xamaapanTtaid XaM33H oMiroaor. XapuH
OWII AAYYUyYIBIH Tap I35 TOAOPXOH XOMKIIHUMA
CaHXYYKHIIT TaBbXK, TYTIITHHT Hb OYPIH XUIDK
gaBa, OM eJICTONIOHT Oyypyysaxa HX33X3H TOM
aJIXaMbIT XUIX OOJIHO.

I'ynta: Onoo xerkxmx Oyil OpHYyaa 6JICTOIOH I
HYYpa3x OaiiHa. [llaapararaii Oaliraa yiacyymnan
XYHCHHH TyclamK ourk Oaiiraa. ['ax133 Oup TyxaiiH
yiAcyynan, TyxaiiH Oyc HyTryyaazn YHIaBIpiai
XOIKYYJIIX €CTON 06reel HHIICHIP aMbXupraar
TITIDH, KU IPXIDIITANAT OU OOJTOXBIH 33P3TII
XYHCHHUH OYTI3TIIXYYHHUT XAMJ YHI3P YHIIBIPIIX
OOJIOMXKUIT HAK OrHe. bua eHnep Xerkunran
yiAca] XYHC YHILABIPISN TYYHUIT?? XOT KK Oyi
OpHYYZ pyy Malll eHep 3apAaiTairaap XoJ 3aij
TIPBIPIIXANH OPOHJ SHD OOJIOMKHUT IPAIXUIIIX
écTol.

Heuncon: bu yyaTsit 100% canan Huiiyok OaifHa.
Jomxwitn XyHCHUH XoTonbep 6010H Oycan
TYCJIaM)KUHH OalTyysIarblH X3PATid3 aaliu
Oaiicaap Oalix Hb JAMMKUTTYH — KHIIA3 Hb DHD OHBI
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need that kind of emergency input, but we’ve got to
establish agriculture in the local communities and
develop markets for their goods at the local sites.

Q: Turning now to the ongoing progress in the areas
where you gentlemen specialize, Dr. Gupta, are you
seeing further expansion of small-scale aquaculture

ventures?

Gupta: Very much so. Though my work was
originally concentrated in Asia, now the same
technologies and methodologies are being transferred
to African nations. If you look at their core concern,
90 percent of the world’s aquaculture production
comes from Asia. So lots of efforts have been made

Bodies of water in low-lying Bangladesh give
local people an opportunity to increase food
sources through aquaculture. Dr. M. Vijaya
Gupta’s promotion of aquaculture helped to
increase fish production in Bangladesh by
tenfold.

Ham poop opuaor baHrnageL yncbIH HyTar
[9BCrap A33pX YcHbl Bairyynamx 60mnoH
LI8BPMYYA, Hb HYTTUIAH UPrafaj 3arac Ypxyynar
3PXII3H, XYHCHUI 3X YYCBAPa3 Caikpyynaxas
Hb Tycangar. floktop M. Buxas l'yntarbiH
CaHaauurcaH 3arac YpXyynruiH apra Hb
baHrnapelunitt 3aracHel yunasapnanuir 10
[aXVH 6Crexas.

Courtesy of World Fish Center/Fern Corn

9x23p XalTua OOJCOH IIUT OaraIvifH TAMIIIUT, YIIC
TOPHUIH TOrTBOPry# Oaiinan 6onoH Oycan ypbaduiIaH
Taamariax apraryi Y1 siBajaac xamaapaaz daranp
OaifryymiaryyIaslH Xaparip? Oaiicaap 6aitx 60iHO.
Haamm g uiiM3pXyy TycIaM>KUiH OalTyysiareiH
OpOJIII00 IIaapaargax 0a xapuH OUl Xe/1ee ax axyir
OpOH HYTTHIH UPTIAUIH TYHA XOTKYYJI3H Ouit
OoJroK, THONHUK Oapaa OyTIITAXYYHHH 3aX 333JHHT
OpOH HYTarT Hb OWii OOJNTOX IIaapiayararaii OaitHa.

Acyyat: Onoo Ta OyXHHMH M3PIIIICIH TAPXYY
canbapt 60K Oy Y sIBIAJI ApHIIIUIarbIHXaa
canBuir apryyibe. Jokrop I'ynita Ta sKmxur
X3OMIKIOHUH 3arac Yp>KYYJITMHH aX axylHyy[l Haaliua
eprexKux OOJIOMIK OUii ACIXMUT Xapxk OaliHa yy?

I'ynra: Mam ux33p. Xoauirasp MUHUM aKuil
YHICOHI3 A3U TUBJ TOBJIepY OalicaH 4 r3C3H 0100
9H3 TEXHOJIOTH, aprauiai AQpHUKbIH yACYyyaaa XIUiH

in the past in Africa to take these technologies from
Asia in toto and transfer them to Africa without taking
into consideration the social, economic, and cultural
aspects of the people in those countries. And this
effort has failed. Millions of dollars have been put
into these countries by the donor nations. So that was
a mistake that had been made in the past.

My research is concentrated in starting the
development of technologies by working closely
with the communities, first understanding their
social background, economic situations, and cultural
aspects, and then developing technologies that are
suitable to those communities.

JIr3pa3 OaliHa. XopaIB Ta Tyarapaan Oy romiox
acyyJUIbIT aBaaji y3B3J I3JIXUMH 3arac YpxKyYIrHiH
yinaBapimamuiid 90% Hb A3u THBI TeBIepdY OaiiHa.
TuiiM33C OHrepceH Xyraaasa dAr39p TEXHOIOTHIT
AdpHK THB PYY JaMXKYYIIax YUTIIRINP UX XK
XUUTICOH. HMIX193 TyXailH TUBUMH HUNTOM, S0UIHH
3acar, COEJbIH OHIUIOTHIT Xapraji3aH y33JIryHrasp
XHUHCOH 06ree]] H? OYX XYUHH YapMainT yp AyHTYH
OosicoH. JloHop opHyyaaac 3Ar33p OpHyyaAaz OJIOH cast
JOJUIAPBIT 3apiyyiacaH. Tarax33p 5H? MaaHb OHTOPCOH
YeuitH anmaa 6aix?.

MuHuii cynanraa YHACIHA3S TEXHOIOIU
0OJIOBCPYYIDK 3XJIIX33C OMHO OJIOH HUHUTTIH HATT
XaMTpaH KWK, I0YHBI ©MHO TAIHUN HUWTMHUIH
Oaiizian, HMUITH 3aCTUITH HOXIIOI, COENBIH Tataap
OMJITOCHBI YHIICOH A3 TAISH] HUMIBX TEXHOIOTUNAT
0OJIOBCpYyYITaxaa YUTIATIYK OaticaH.

bunHuii aBd y3¢3H X0€paaxb 3y Hb I'3B3I
KIDKUT (pepMepYYl 30BXOH apblHXaa XalaaH
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The second aspect that we looked at was the fish
production by the small farmers to improve their
nutritional status by consuming the fish they have
grown in their backyard ponds. Our assumption at
that time was that they’ll be able to eat more of the
fish they have produced and have better health. But
this was a mistake that has been made in the earlier
stages of our research because the small farmers are
looking for cash economy. They want the cash income
because their needs are much more than eating the
fish. So what we found in our work is that actually
80 to 90 percent of the fish produced by the small
farmers, even from homestead ponds, are sold in the
market as they fetch high prices. Then they’ll buy

JaXb [OOPOM/I YPXKYYJICIH 3aracaa XyHCIHII)D
X3POTIIACHIIP THKINIUIITUIH acyy/uraa MHARIIX
OOJIOMKHIAT ApIXuiANcoH. TyxaliH yenn? eepcanitn
YPKYYJICOH 3aracHbIXaa MXdHX XICTUUT XYHCIHIDI
X3PAMIICHIIP 3PYYI MOIHAUNH XyBb] U cailkupHa
X3MAAH TaaManiax Oaimaa. ['3Tan 9H? MaaHb OHI
CyZlajraaHbIxaa 5X3H YeJ| rapracaH anjaa OaiicaH
Oereen yuup Hb XXIKUT (hepMepyya Hb O3I9H
MOHTOHUN HIUNH 3aCTHIT XYCOUTIK Oaiinaa.
ThnHUM XAPATLI3 Hb 36BX6H 3arac U3X33C XaBblryl
wiyy Oaficas Ty TA1 63JI9H MOHTOHUI OPIOTBIT
XYCOIrIK 0arB. Y aXuiuiaraanbixaa XypasH/

OWIT 10y MK aBaB TIBIII XKIDKUT (hepMepyYyAuiH
TIPUHHXID XKYYTHIH [IOOPOM]I YPKYYIICIH 3aracHbI
80-90% Hb 3ax 333111 OHIepP YHIIP 3apargak dXdJICOH.
®depmepyya 3aracaa 3apaaj]i OpoHI Hb XsIMIXaH
xaraacas 3arac 00JI0OH Oycaj maapaararail 3yHicHiir
©OPCIUITH X3PATIIIH/ XyAalaH aBd OaiicaH. Y YHUI
YP AYHI XYHCHUH TXKI3JIJIAT YaHap CabKUpcaH,
YUHp Hb TO ©6PCIUITH YPKYYIICIH 3aracaa uadxdac
rajgHa, OOpIIyyIK OJICOH O3JI9H MOHTOOPOO 06

OycaJi X3aparipari3 XaHrax dX3JC3H. Y YHUHUT

OU ©OPHUITHX06 XKW Xapraj3aH Y3CoH 0eree

© AP Images/Kiki Calvo

cheaper dried fish for their own consumption and
other daily necessities. This has resulted in improved
nutrition, not because they are eating the fish they
have produced in the homestead pond, but because of
the cash income they were able to generate through
farming fish in their ponds.

So this is what we have taken into consideration in
my work, closely understanding their needs, and the
market demands, and developing technologies that
will bring cash income to these poor households.

Q: Dr. Nelson, how do you see that the storage and
preservation technologies in which you specialize
may be applied to the output of aquaculture producers
to greater effect?

Nelson: I’m very excited about Dr. Gupta’s work
because [ think it really contributes significantly

to our world food security. I have a slide [ use in
presentations that uses the Chinese proverb: Give a
man a fish and you feed him for a day; teach a man
to fish and you feed him for a lifetime. I add another

Development of markets at the local
level, such as this one in Nepal, is
another step toward improving access
to food and building food security,
experts say.

3ypar 03spx banba yncbiH agun opoH
HYTIVVH 32X 333MUIAT XONKYYNIaX Hb
XYHCHU XaHraMXUIr HAMIray YK,
Gatanraar 6anasbir xaHrax apra 3am
X3M33H MIPraXXMNTHYYA Y33 GaiHa.

TOAHUN X3PIrLPAT calTap OMIroX, 3aX 333JUKHH
SPIATHHT TOIOPXOMIIOX, TP ALYy OPXYYIA
02J19H MOHTOHUI OPIIOTO OPYYJaX TEXHOIOTHHIT
0O0JIOBCPYYJIaxbIT YPBTaJl OOJITOCOH FOM.

Acyyar: [loxtop Hencon, TaHbl M3pramicaH
XaJranaiT, HOeIUIONTHIH TEXHOJIOTH Hb 3arac
YPXKYYJITHIH aX axyia XapXoH yp JYHTIUII9p
XIPATIBIAMK 000X Tajmaap Ta Iy T'YK Y3k OaitHa?

HeJicon: bu noxTop I'ynTarsia axumia UX33X5H
COTTAII XaHTallyyH Oaiiraa, yaup Hb TIPI3P AIXUNHH
XYHCHUI Oaranraar Oaigang TOPBUTON XyBb HIMAP
opyyiacas. bu untran raBuxgaa XsATaablH HIT3H

3yp YrUir ammniaaar oM. XyH] 3arac ersej Har
©JIpUIH X00] OOJIHO, 3arac 0apuXx aprbir 3aaK erBe
HAacaH TYPUINIH X001 00JHO T'YK. br XapwuH yyH 133p
IIMH33P HAT Mep HAMCAH, “XYH]I 3arac xajrajiax
aprBIT 322K 6TBOJI HACaH TYPIIMHH XOOJITOH Oaifk,
OJIOH HUMTHHT THKINK, MOH MOHTOTIH OOJHO” K.

OH3 601 MUHHI 3PpXAIK OyH @XKJIBIH TOJI YT
FOM. DH3XYY XYHCHUH XaHTaMXUIH CYDKIPHUN
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line to that: If you teach a man to preserve his fish, he
will live forever, feed a community, and have some
money.

So that is the focus of my activity, on that piece of
the total food chain, trying to give developing world
farmers the means to preserve fish, grains, fruits, and
vegetables, and then also to develop local markets. In
many developing countries, now in their large cities,
there is a greater demand for more product. If small,
developing world farmers can learn how to produce
and transport product to fulfill that demand, I think
we have some opportunities now to have a major
impact on poverty and hunger.

Q: Small farmers in developing countries are
frequently lacking adequate vehicles to get their
products to market, or passable roads that lead to the
market. How do donor nations help address those
problems?

Nelson: It will take a team effort. Addressing just
one aspect won’t do. There’s got to be market
development, improved infrastructure. Certainly it is
more complicated than simple technology transfer.

XYP39H]I XOT KK Oyl OpHBI UPI313] 3arac, Yp Tapua,
YKUMC, HOTOOT XaJrajaH HOeIIoX apradyiaibl
3aaX erex, TYYHHH Japaa OpOH HyTTUMH 33X
329TUHIT XOTKYYIIX OOJIOMKHUT DPIIXHIIIK OaifHa.
Xerxmxk Oyl OpHYYIIBIH TOMOOXOH XOTYY/IaJ
XYHCHUH OYTI3TIPXYYHHH 3panT ux Oaiiraa. JKuxur
4 r3¢3H pepMepyYa SHIXYY IPIITHNAT XaHTaxyHil
OYTI3TIIXYYH YHIABIPIINK, TYYHANUTID XOPXIH
TIIBIPIIXUAUT Cypd YaIBal MUHUH O0100p
OJICTOJIOH, AMYYPaI UXI9XIH HOJI06 Y3YYIIXYHILL
OonoMKyyn OaitHa Tk Y32k OaitHa.

Acyyart: Xerxmxk Oyil OpHYYIbIH KIKAT
(bepMepyyAuiH XyBb 00PCAURH OYTIATIIXYYHII 38X
33311 XYPI3X TI9BPUHH X3P3rCall, 3CBAI 33X 333U
X0JI0OCOH caliH YaHapbIH 3aM AyTarnax Oairaa.
Oarasp acyymiyynaa MURAS OJOXbIH Ty Oycan
OPHYYZ X3PX3H TyCaJDK 4aiax B3?

HeJsicon: Yynna OarvifH Xy4uH JapMamiiaT
Hraapiariata. 36BXeH HII X3CAT 433D Hb J1 aHXaapaH
QXWIIaX Hb AMap 4 yp AyHI XYPIraxryil. Mamnax

3ax 399JIMIT XOrKYYIIX, 191 OYTUHIT calikpyyiaax
X3pArTai. M3k 3H3 Hb SHTUIMH HAT TEXHOJIOTH
JamMxkyynaxaac suraaraid. M 4urnisiuiie onoH yiln
@KWIaraa aM>XuwiTaz xypd Oaiiraa Mami OJIOH XKHII33
OaiiHa.

Manasu yncaa MsHraHbel TOCTOH X3M39X HAPTIU
TOCIUITH XYPI3H]I TOCTOHYYAAl X616 aX axyi,
yCaH XaHraMK, 3pYYJa M3HJ, 00JIOBCPOI 33paT

We have some good examples where pockets of these
activities are working.

In Malawi, a project called Millennium Villages
has brought significant improvement to villages
that include agriculture, water conservation, health
improvement, improved education, etc. Still, Africa
lags behind the rest of the world in all aspects of
infrastructure development.

We want to take those examples and multiply
them. I hope to do that by having an international
center, which will be focused on food technology
development and the expansion of markets. I’'m
hoping for a major thrust with lots of support from an
array of organizations to focus on this activity.

Q: Give us one of these good examples you refer to.

Nelson: Working with plant breeders, food
technologists have found a mutant variety of sorghum
grain. A protein within that grain acts a lot like wheat
protein. To a country like Senegal where they like
baguettes, they import all the wheat to make the bread
that the local people desire and want. The concept
we’re testing now is that this mutant sorghum strain

YUY YA3P UXI3X3H axull, I3BLUUIMHT rapraaj
Oaifraa. ['9x193 AQpHK TUB Hb OHOOT XYPTII 311
OYTIMITH XOrKII0epee ADIXUNA] CYYT MYIITHXK OaifHa.

bun snrasp aM>kuIITTal AKUMIBAHYYAUUT yiaam
YPKYYJI3H, OJIIPYYIaXbIT XYCHK O0aliHa. Y YHUHUT
XYHCHUH TEXHOJIOTUHH XOT KU OOJIOH 3aX 333JTUIT
OPreXYYJIAX YUIIIANA3P AKUIUIAAT OJOH YJICHIH TOB
Oaifryynmax 3aMaap XUk OOIHO X3M39H HaWJaxK
Oaiiraa. JHAXYY VI aKWJUIaraala OJIOH TOOHBI
Oaifryymiaryys xamparfax, eepcAauiiH Tyciaaaar
Y3YYJIHD TOI3IT Haliax OaliHa.

Acyyar: Ta TYpyYH AypACaH aMyKUAITTal
JKUILDIHYYI23C3D TOAPYyIaad.

Hencon: YpramnblH MOPraKUITHYYATIH XaMTpaH
aXXWJUTacHaapaa XyHCHUH TEXHOJIOTYU MyTaly
OpcoH xo1yy Oyyaaii (copro) Ouit 601rocoHn. JH3XYY
Oyynaiin aryynarmax Oyd yypruifH XoMXK33 Hb AT

7 yimaaH OyynaiTail wkui. baret tanxaHm gyprai,
TYYHHUHUT uX33p X3p3mmasr CeHeran yinc eepuiiH
HAPI3AUMH UJ3X TAJIXbIT YHIIB3PIIXUWH Ty
X3PITIPAT yiaaH Oyynaiiraa Oyrauidr Hb TagHaac
aBzar. Onoo OugHui TypLIMXK Oaiiraa aprslH Jaryy
00J1 3HIXYY MyTallUI OPCOH OyyIaiHbI TYPYY Hb
HMMITOPTOOP Op>K UK Oyit ynaan Oyynaite 50%-uiir
OPJIOXK YamaxyHIl XoOMKIIHHAN OyyHair Tapuaiax
00JIOMXKTOM. Y YHHIT alllMIIaH HyTTHIH UPTIIUiiH
X9PITIRI, Taallaal] HUHIICOH OareT Tanx yHIaBIPIIX
0O0JIOMXKTOM OOJTHO XAOMI3H Hainax OaiiHa. YyHHI Yp
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would produce a grain that could be used to replace,
maybe, 50 percent of the imported wheat with the
locally grown sorghum grain. We’re hoping that
would produce a baguette that is acceptable to the
population. You can imagine how that would improve
the market opportunities for the local farmers and
reduce the need for imported wheat in Senegal.

Food prices are another factor in world hunger.
When you are importing great quantities of
commodities, that can be a problem and it’s a drain on
their resources.

In Malawi, we’re working with women, and
developing small, entrepreneurial groups that will be
able to better market their products. But we’re talking
about 10 small groups and we need to spread this
model 10 thousandfold.

nyua CeHeranblH OpOH HYTTUIH hepMepyYAuiH 3ax
393IUIH OOIOMKHIT XIPX3H CAKPYyYIK, HMIIOPTHIH
yiaaH OyynaiH X3p3mI33T X9px3H OyypyyiK OOI0XbIr
Taamariax 0OJHO.

XyHCHHIA OYTIATIIXYYHUHR YHA 00 AIXUIH
X3MXKIIHUH 6JICTOJIOHTUITH 0ac HAT XY4YuH 3yii. Ta
UX XOMKI2HUH Oapaa IMIOPTOOP aBax TOXHOJIAOIA
9H? Hb MaHall XYHCHUI HeeIMIT Oaracraziar Tyl MeH
JI acyyzaji YYCI3HD I'9C3H Y.

MasaBu yiacaa Ou1 SMITTIHUYYATIH XaMTpaH
KUK, 00PCIUIHH OYTISTAIXYYHHHT 3aX 33311
WYY YP AYHTIHUr33p Oopiyymnax Gomomk Oyxuid
XKIDKUT OM3HECHitH Oynryynuiir Oaiiryyncan. I'axn9
onooroop 6ma 3eBxeH 10 KKuT OYITHITH TyXai 1
sIpbXK Oaiiraa 6eree 3ar33puiiH Toor Maammz 10 000
JAXFH HIMATIYYIIRX maapajiara Oaticaap OaiiHa.

Q: Dr. Gupta, will you share an example where a
village adopted some of your aquaculture techniques
and improved overall quality of life for its people?

Gupta: Take, for example, my work in Bangladesh,
where [ went way back in 1986. As you know, two-
thirds of the country goes underwater for about four
to six months of the year. There’s so much water, but
very little fish, even though fish is the most important
commodity in the lives of the Bangladeshis. The
country is flooded almost every year, so the rural
households construct their small huts and houses on
elevated land. To have an elevation for the house,
they dig some soil from land adjacent to the house,
and in the process they create small ditches or ponds.
There were hundreds of thousands of such ponds and
ditches in the rural scenery. When I went there, they
were lying fallow, covered with water hyacinth, an
obnoxious aquatic weed, and were breeding grounds
for the mosquitoes. So I was looking at how we
could use these little ponds that could provide
nutrition for the families.

I’m a biologist, so I didn’t know at that time
about the rural way of life — the culture of the

Courtesy of World Fish Center/Randall Brumett

A fisherwoman in Cameroon displays the catch. Fish is a
major source of dietary protein for Africans.

KamepyHb! 3aracumnH aMarTaiiH 6apbcaH 3arac. 3arac Hb
ADprKYyyabIH XYBb, XYHCHUA YYPrUH ron aX YyCcBap
61naa.

Acyyart: [loxtop ['yrita TaHel 00I0BCpyysICaH
3arac YpXKYYJITMHH aprayjajibil alluIjiaH, TOCTOHbI
XYMYYCHUIH aMbXUpraaHbl YaHAPBIT CAKPYyIcaH
JKUII33HA3C XyBaalllaHa yy?

I'ynra: byp 1986 onn banmiagen ounx100 XUHCIH
MUHUH QXKITBIT KU 00JTOH aBbs. Ta Hap MaIIxK
Oaiiraa 0aiix, 9H? YJICEIH HUMT HyTTHHH T'ypaBHBI X0&p
HB XUII3) 4-6 capblH TYpIIHI ycaH 1oop Oaifmar.
Oepeep x37103)1 Malll ux yc Oaifraa 4 racsH YYHI
Mar 0araxaH XdM)KI9HHI 3arac OalicaH rIC3H Yr.
I'>1an 3arac up banraaemuitln UproquiiH aMbapany
XaMTUIH UX X3PITTRITIH OyTISTIXYYH Oaiiar.

DH? yicaz yep Mail ux 0oor 6erees Xe1eeruiiH
Upra eepcauiiH OaiiiiMHraa eHaep ra3apt 6apbcan
Oaiinar. baliivHraa ra3paac XeHaui OalIraxeH Ty
T3 OAWIIMHTBIHXAA 33PTAIA ra3ap yXax KUKHUT
Ie6POM YYCTICAH Oaiinar. Xe/ee sBaa y3BAI XII9H
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people, or the economy of the people. I joined hands
with some of the nongovernmental organizations
(NGOs) of the country who were working at a
grassroots level so we could move faster toward
aquaculture that could increase the family income
and improve the nutrition of the family members.
Once these nongovernmental organizations were
convinced of the economic viability of these
technologies, we went to the villages; first we made
an effort to understand the people, their culture, their
economic situation. Then we started with small, low-
cost technologies without risk of investment, trying
the technology in their ponds, demonstrating these
technologies to them.

We went to a number of villages, and actually we
had more than 10,000 farmers as collaborators in our
technology demonstrations and “on-farm” research.
So once we were able to show that the unutilized
ponds and small roadside ditches can give anywhere
from two to three tons of fish per hectare within four
to six months of time, there was tremendous response
and adoption of technologies.

I should say that this has revolutionized rural
aquaculture that has led to improved livelihoods and

3yyH HiM LeepMuir ouz xap:x 6omHo. Hamaiir ToHA
OYMX Y€ TIATIIP [eepMYYI Hb 3aMraap TyYpCoH,
30BXOH IIyMYYJ YPKC3H J ra3ap OaiicaH gaa.
YyH3C YYA231 OU 3ATI3P KUKUT [IOOPMYYIANT
TyXalH OpXYYAUIH X00JI THKIIUUT XaHraxa
X9PXOH amuriax 06omox Tamaap 6o10x 6oncoH. bu
Ouosnord XyH 00JI0X00p TyXaliH yel33 OpOH HyTTUIH
amMBbJpal, THTHUHA HUITH 3acTuitH Oaiinan OomoH
COETBIH TaJlaap MIIUIAITYH Oaitmaa. Tuitmaac 6u Tyc
VIICBIH X©/1660 OPOH HYTarT TOBIOPOH YIUT a)XKHUilIaraa
SIByYJDK Oyii 3apuM TepuitH Oyc Oalryymnaryyarai
XaMTpaH epXUilH OpJoro, aMbXKUpraa, XyHC
TRKIIVIUUT calbkpyyaax Yilll axuiiaraaraa HarTraH
XypJacTaxblH Tyl XaMTPaH aXKHIUTaX 3XAJICOH.
Tonraop Tepuiin Oyc OalryymIaryyasiH 3yrI3¢ CyIIan
Y3391 TEXHOJIOTHITH 3IMIfH 3aCTUHH aIlurT Oaiman
J193p Maprax 3yiiryi 00JICOHBI japaaraap Ouj
TOCTOHYYZlaap asulaH, I0yHbl ©MHO XYMYYCHUUIL, TOAHUN
COGJIBIT, TOMHUN 3IUHH 3aCTHHT OMJITOX 'K XMUIICOH.
Japaaraap Hb OMJI XOpPOHT® OPYYIAITHIH 3PCANITYH,
KVKHUT XOMKIOHUH, 3apaai Oararail TeXHOJIOTHHT
X©/106TMIH 1IeOpMYYA/ TYPILIHUH Y33k, TEXHOJIOTUIH
aprawiajbll’ XYMYYCT A3JT9H XapyyJicaH.

by HUI3371 0JI0H TOCTOHOOP SIBCaH Oereex OMIHUN
XUHUCIH (hepM A33pX CynairaaHbl yedp TEXHOIOTHHUT
Y3YYIax yitn axuutaraasn 10 000 rapyit pepmepyyn
XaMTPaH aXKWUlacaH. YIMaap Xap3NIdrIdXIyn
Oaiiraa 1eepMyy/l, 3aMbIH Aaryyx CyBTYYIbIH I'a
00JITOHOOC 36BXOH 4-6 capblH Xyrauaasj 2-3 TOHH
3arac Yp>KYY/DK OOJTHO MATHHT Xapyyiaax O0JOMKTON

nutrition of the rural populace. That was the first step
we did.

Second, we realized that most of the rural women
were working in the house, but not employed
otherwise. We thought that if we could involve
the women in this low-cost, low-input simple
technologies, the women would add income to the
family in addition to that of the husband, who works
as an agricultural laborer or some other position as
that. So we motivated them, trained them, and the
NGOs came forward with small loans without any
collateral. This has worked very well. Now about
60 percent of rural fish farmers in Bangladesh are
women.

So that has resulted in increasing the household
income, and improved the status of the woman in the
house and also in the society. Before that, she was just
a worker.

I have seen a picture, promoted by one of the
NGOs there, of a woman with 12 hands. One hand
is holding the baby, the other is sweeping the house,
the other is cooking, another cutting the firewood,
and on and on. The title of the painting was “My

0O0JICOHEI Japaaraap 5H3XYY TCXHOJIOT T allluriIax
OXJI3X TaJiaap UX33X3H O6ProH XYpSBHI/Iﬁ AXKHJII OXOJICOH
TOM.

OHAXYY XyBbCall TapracaH Xe/1eeruiiH 3arac
YPKYYJITHIH 2K axydl Hb XO100THUHH XYH aMbIH
aMbXKUpraar caikpyynax, XyHC TKIITUIT
HAMOTAYYI3X OOJIOMKHUT OJITOCOH M3ATHHT X3J19X
X3parTHi. DHd 001 OMIHMI aHXHBI alTXxaM Oaiinaa.

Xoé€payraapT TOCTOHBI AMAITIWYYYIUMH UXIHX
Hb [IPUKH aXJIAAC ©6p sIMap HAIIH AXKUJ SPXIIIXTYH
Oaiiraar ok M3ACIH. XdpIB Oup SHIXYY Oara
3apaanTaii, bara opITOi TEXHOIOTUIHH X3PITIIIHI
AMATTAIRUYYIUHUT OPOIITYya0all T X6100 akK
axyiH canbap 60J0H Oycas axXuiI 3pXdIDK Oaifraa
HOXPYYIUIHX?3 OJDK Oyl opiorog HIMIpP 600X
XOMXKIOHUH OPIIOTHIT 6ac 0K OOJTHO XIMI3H Y3COH.
Tuiima3c Oua AIMITTIRUYYIUNAT ypuanaH, Cyprairaji
XaMpyyJacaH 0ereej XapuH XaMTpaH aKuJIard
TepuitH Oyc OalTyysIaryya THIPHA Oapbraaryit
JKPDKAT 3331 OJITOXK AX3JICIH. DHAXYY 3arsap MaaHb
TYH aMKHITTal XOpIrKuxK, onoo banmianemmitn
TOCTOHBI 3aracHbl ax axyi spxmaraauita 60% Hb
AMATTINRUYY M Oosoo OaitHa.

YyHuil yp IyHA 6PXUIH OpJIOTO HAMATIII
30TCOXTYH T3p OYII, HUHATAM J19Xb SMATTINHIYYIUHH
0aiip cyyph 4 MeH caibkupcat. YYHI3C OMHO
AMAITIHYYY 00T 3yradp J1 akumuu Oaiiaa myy a99.

Hbr ymaa 6un TOHIOXUHH HIMH TOpPUiTH Oyc
0alTyysUIarslH CypTaTIFITaaHT SMIT TN XYHUHT

e Journal USA

17 Laxum comeyyn AHY



Food for the World

For more than 20 years, the World Food Prize has rewarded individuals from any country who have made great
strides in improving the quantity, quality, or availability of food for the world.

The prize represents a dream of Dr. Norman Borlaug. Known as the father of the Green Revolution, Borlaug
devoted his life to increasing agriculture productivity. The methods he pioneered provided greater crop yields
to feed expanding populations in the developing world. After winning the 1970 Nobel Peace Prize, Borlaug
envisioned a similarly prestigious award to focus attention on agriculture and to inspire others to achievement in
the field.

Since its 1986 inception, the World Food Prize, a $250,000 award, has recognized scientists and politicians
from all world regions for diverse accomplishments. It is sponsored by businessman and philanthropist John
Ruan and is headquartered in Des Moines, lowa, a city in one of the great U.S. farming regions.

Dr. Gebisa Ejeta, an Ethiopian expert in plant breeding and genetics, won the Food Prize in 2009 for his
development of sorghum hybrids that can survive harsh conditions. Sorghum is one of the world’s principal
cereal grains, a dietary mainstay in some regions. Ejeta’s achievement will increase crop productivity and
enhance food supplies for hundreds of millions of D1, Gebisa Eieta. wi ‘

i . i r. Gebisa Ejeta, winner o
people in sub-Saharan Africa. the 2000 World Food Prize,
works in field of sorghum, a
primary food grain in many
countries. He developed
sorghum hybrids that can
survive harsh conditions.

Other winners have been recognized for making
unproductive land suitable for farming, developing
new plant hybrids, and designing social programs to
feed the poor.

2009 oHbI JanxuiiH
XYHCHWI LUarHanblH 339H
OTMONbIH SpASMT3H,
noktop IExeTa Hb OnoH
OPHbI XYHCHWI Fon ypramarn
6onox byyaaiiH Tepneep
JarHaH axunnagar. Tapaap
Liar YypblH XYHAPSNTaiA
HexLerna yprax 60moMKToN
OyyaaiiH rmbpuabir HI3Xa3.

JI2JIXUMH XYHC

20 rapy# >KMJIMHH TypIIKUI A3JIXUHH XYH aMbIH
XYHCHHI 9aHap, TOO XOMXKD3 00JIOH XYPTIIMKUUT
caibKpyyJliax cajdoapT OHAep aMKHIIT rapracal
XyBb XYMYYCT J[2JIXUIH XYHCHUMN IIATHAJIBIT OJIIOXK
Oaliraa OMIII?.

OHAXYY LIarHaji Hb YHACOHI33 Hopman
Bopnayruitn MepeeiiinitH niaspxuitiian oM. Horoon
XyBbCTaJIbIH 31T XaM33r143T H.bopiayr Hb
©OpUIH aMbJAPAJIBIT X606 K aXyHH OYTIOMKHUAT
caibKpyyaax Y X3parT 30pHyJcaH XYH oM. TyYHUI aHXJIaH CaHAaYwMIICAaH apravwial Hb XOTIKIK Oyil AIXUIH
€PTOHIINIH 6COH HAMATIMK Oyl XYH aMBIT X0O0JI XYHCI3P XaHTaXbIH TYJIJI TAPUATAHTHIH ypraIbIl UX33p
HOMOATAYYI3X 00JIOMK 0JITocoH Omma. 1970 orbl HoOenwifH SHX TaBHBI MIATHAJBIT XYPTCOHUIXDD Japaaraap
bopmayr xenee axk axyiH cajadapT aMXHIT OJICOH Oycas XYMYYCHUT ypaMInyyiiax 3opmiroop Hobemmitn
[IarHAJIBIH a1 HIP XYHJ OYXWH YT MIarHaibIr Oui 00ITroxKI3.

Anxitan 1986 oHOOC 3X311Cc3H 3HAXYY marHaikr 250 000 aM. gomiap paraigax 0eree 0JICOH aMKUITHIT
Hb YHAJIH JDIXUHH OYX JI OPHYYIABIH 3PA3MTII, YIIC TOPYA66C COHIOH IIaNTapyyilaH rapayyiaar mardat
0oooy OaitHa. DHAXYY IIArHAJIBIT OM3HEC IPXJIATY, HUTYYIICOHTYH Y32:1T2H JKoHH Pyan nBa3H TTramar 6ereesn
marHajibH Xopoo Hb AHY-b1H xe1ee ax axyii, epMUitH XOrKIIMIH TOMOOXOH TeB 005ox AioBa MyxwuiiH Jlec
MoliHec XOToJ] TOBJIOPOH YIII akKuiuiaraaraa siByyJ/DK OarHa.

2009 oHBI MarHaJIBIH 33H33p DTHOMBIH SPA3MTIH, YPTaMIIbIH TeHETUKUHH MIPIKUITIH, JoKTop [educa
E>xeTa mar araapblH XYHJ HOXI®J aMbIpax YaaBapTai TuOpua Oyynai Ouit 00IrocoH OyT33I33p33 XYPTCIH
OaifHa. byynail Hb IIXWIH 30HXIIOX aMyy TapHaH OYTI3rIPXYYH 0eree 1 3apuM OyC HYTTHITH XYHCHHHA TOJIOX
OYTI3rIeXYYH 6Mi33. ExxeTarsH OYTa3I1 Hb yprasir HOMAITAYYIDK, CaxapeiH AQpuKAiH OYCHITH OJIOH 3yYyH cast
XYHHMM XYHCHMM XaHTaMyKUWT caibKpyyliaxal XyBb HO3MPA3 OPYYJLKI).

OH3XYY MIarHAJBIT XYPTCH Oycaa XYMYYC Hb YPXKHJI ITUMIYH Ta3pbIT X0/166 aXK axyiH 30pHyJantaap

aIIAIIaX aprbll HAACOH, YPTaMJIblH IIWHD THOPUABIT OWid O0JITOCOH OOJIOH SYYChIH XYHCHHH XaHTaMIKUHUT
caibKpyyJaax HIATMHUIH XOTOI0OPHIAT CaHAaYHJICaH 33PAT aM)KHIITaapaa MeH XYPTCIH OaifHa.

Courtesy of Purdue University
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Wife Does Not Work.” She does everything! But
unless she is bringing in a cash income, she is not
regarded as working. So that’s why we brought
women into the picture with a low-input technology.
Then once they got trained, and got the confidence,
they wanted intensive production technologies for
higher benefits. Now some of them are involved in
fish-seed production [controlled breeding of fish

as in a hatchery], which is more lucrative than fish
aquaculture.

When I went to Bangladesh the aquaculture
production was less than 100,000 tons. Now it is
nearing 1 million tons. So it is not only increasing
the production, but creating livelihoods for rural
communities where there are very few opportunities
for income.

Q: Political factors can also be influential in food
security. Policies can encourage or discourage
production, and certainly there are regimes in the
world that don’t place great importance on the
nutrition and well-being of their people. How do you
weigh the political issues contributing to hunger?

12 rapraifraap nypcaicaH Oaiixsir xapk Oaiinaa.

Hbor rapaapaa xyyxa»3 T3B3pu, Heree rapaapaa
I3p33 IPBIPIIK, Oac HAT rapaapaa TYJII3 Xarajk,
JapaarblH rapaapaa eep 0ac J1 HaT 10M XHHX 33prasp.
Tap 3ypruiin rapuur Hb “MUHUHN 3XHIP aXKHUIT
XUAIATTYH” TACOH HAPTAH Oaiican. '3 Tap sMAIrTai
Oyrauir xuibk O6aiiHa myy 33! ['9x133 sMartaituyya
OpJIOTO OJIOXTYH Oaiiraa 6oI0X00p THTHUHT 3YTIdp JI
QXWITIA]] XOMD2H Y33k Oatican oM. Tuitm 6ooxoop
71 OWJ 3HIXYY 3ypraH A33pP ITYPCISTACIH dIMATTIUT
TIPXYY Oara opir OYXHil TEXHOJOTHHIT XIPITIIIXUMT
JIOMKCAH oM. CypranTtaja xaMmparaaaz, eepree
UTTAATIH OOJI00 UPAXIIPII TII UIYY UX OPIIOTO
OJIOXYHLL 3PYUMT TEXHOJIOTUNUT IPITXUAIIK 3XIJICIH.
On00 THMHUH 3apuUM HB 3arac YPCIYYJIdX (3aracHsl
YPKIIHHT XsSTHAX apra) YHIABIPIAIA AIBIIUH OPCOH
HB 3arac 3yIraap 6crexeec Wiyy alurrail OusHec
6omnoox GaiiHa.

Hamaliir banrnazaeu ounxo 3arac yp>xyyJruitH
HAUT X5Mk33 Hb 100 000 TOHH 1 XypaXTyH OaticaHn
0071 07100 2H? TOO Oapar 1 cas Xypax rax OaiiHa. JH?
Hb 30BXOH YHJABIPIIUIT HAIMAIY Y33 30ICOXTYH,
OpJIOTO 0JIOX OOJIOMIK Hb XsI3raapiiarMall TOCTOHBI
HPTIIA]] aMBKUPraar Hb 3ITyYIK 6TCOH X3PAT OM.

Acyyar: XyHcHUH Oaranraar Oamany yic
TOPUIH XYUUH 3YWIIC UX39XIH HOJIOODK OOITHO.
X3parKkyyJk Oyl 00/UTOr0o Hb YHIIABIPIIIUNAT
JOMIKCIH 3CBAIT IOMIKIATYH OaliXbIH XaxKyyraap
JAIIXUHMH yJIC TYPHYYZ ©6pCAUiH apl UPTr3AUHH X00I
TKIII, TIAHUH IPYYI aXylH Taj J33p aHXaapal

Nelson: I’m a scientist, a technologist, so that
question is best posed to others. But certainly that

is a major barrier in a number of areas of the world,
particularly Africa. We have seen what can be done

in countries where that has changed. Malawi is a
good example. India is going through a renaissance as
the government is beginning to focus on developing
more processing techniques as a way to preserve their
products and get them distributed. Governments can
make a big difference.

Gupta: We are not just to look at technology, but
must also look at procurement prices for farmers.
When there is a bumper crop, the market price comes
down and the farmers are not able to make any profit.
On one side, the input costs — the fertilizer, the
pesticide — are going up while on the other side,
there is no guaranteed or minimum price for their
commodity. It has happened in my country — when
there is a bumper crop, the market price comes down
and the farmers are not able to recover the expenses
incurred for producing that crop.

Because of this, at times the farmers involved in
food production are moving away from food crops

XaHAYYNarryi KumisHyyx ouil. Taner 6om100p
yIIC TOPUIH acyyIIyyA JICTOJIOH X3PX3H HOIeekK
Oaiiraa rax Oonox OaiiHa B3?

Hencon: bu 6011 3pA3MT3H, TEXHOIOTHIH
MAPIRKIWITIH XYH TYJ 9HD aCyyNITHIT 06D XYHJ
TaBBOAJ WYY 30XUMXKTOH Oomox Oaiix. ['ax133
VIC TOp Hb JA3IXUHH HAIII XOIOH OYC HYTarT,
sanaHrysa AQpPUK THBI UXI3X3H Caal yuIpyynK
Oyt 3yil MeH. YJIC TOPHITH HOXIION Oaiinan Hb
3EPArIP OOPWISTACOH YICYyHaa AMap 3yHIl XUK,
aAMJKWIITAH] XYp4 Oonmoruirr 6un xapca. Y YHUH
HOT CaiH >XuI? 6o Manasu yiac. DHITXAT yic 11
I3X3]1 X6100 aX axXyHH OyTISTIPXYYHUNT XaAraian
TYI33X apravjiajiaa XerKyyJdH, 3aCTUiH ra3pbliH
3yraa¢ OOJIOBCPYYIIaX TEXHOIOTHHIT XOKYYIIX Tall
J1P3p aHXaapd UPCOIHUHN YP AYH 000 COPTAIITHIHHXID
yens opooj OaiiHa. YyH?3C aBaajl Y3B3J 3aCruiiH
ra3pyya Mail uX eepuIeNITHHT aBuripd YaaHa.

I'ynra: bun Hap 3eBxeH TexHomoru Oyc 6ac
(hepMepyyauiiH opIl XyJaigaH aBd Oy YHUIT
MOH aBY Y33X €CTOH. Ypral ux aBcaH TOXUOJA0M]
3ax 399NUiH YH? Oyypu depMepyya siMap HAT H
X3MOKI3TI3P alInT 0J10X OomoMkryi 6omgor. Har
Tangaa THOOHUN opi 600X 60pPa00, NECTUIIINIH
YHD OaifHTa ecex Oalimar 0a HOTee TaJbIT Hb XapBajl
hepmepyyauiiH YIIIBIPIYPK Oy OYTIATIIXYYHIT
OarasraaxxcaH JI0OJ YHD I'»k Oanparryid. Miim
sIBIIAJT MaHail OPOHJI 4 TOXHOJIOK OalicaH — yprait
CaifH aBCaH TOXMOJJIOI] 3aX 393JIMIH YH? Oyypd,
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toward the farming of commercial crops — cotton,
tobacco, sugarcane, and things like that. So the
government needs to ensure a minimum price for the
farmers, which will take care of their well-being.

Q: The great unknown challenging global agriculture
today is the effect that climate change may have as
time unfolds. Let’s talk about your expectations a
moment. Dr. Gupta, take us back to Bangladesh, a
low-lying country that will be especially vulnerable
to the sea level rise that is predicted to result from
climate change.

Gupta: Much work has been done with regard
to the impact of climate change on crops, but not
much information available as it relates to fish.
Nevertheless, looking at what might happen in
the oceans, there is going to be a big impact on
capture fisheries. Global warming will change the
fish diversity, the fish distribution, and abundance.
Climate change and global warming will result in the
acidification of the seawater that will have an impact
on shell-bearing organisms, like the shrimp, oysters,
clams, etc. To an extent, this will have an impact on
aquaculture. So we are looking at developing strains

(bepMmepyyA TyxaiiH yprausir aBaXxbIH TYJ Fapracat
3apuiaa 4 HexeX 000aIooryii 00JICoH.

YyH33¢C YYA3] 3apUM TOXHOJAON]] XYHCHUI
YHIIBAPIA 3pXaIK Oyil hepMepyy XyHCHUN
ypraMijblH TapUAIAHIaac aXx YHUIJAB3PUNH 30pHYJIAIT
Oyxuit ypramai 000X XeBeH, TAMXH, YAXPUIH
HUIIAHTY 0OJIOH OycaJl ypraMJiblH TapraTaH]
IIDKIX 00JICOH. THIMAAC 3acTHitH ra3pyyn
(hepmepyyauitH OyTIITIIXYYHHUH 100 YHUNUT
GaranraaxyyicHaap TIIHUI HAalIbIH aMbXUPIraaH]]
aHxaapax €cTou.

Acyyar: [IpnxuiiH XaMX33HUNA TOOOPXOUTYH
0ereej; TOMOOXOH COPHIT X67166 X aXyha Tyarapy
6o11ox 6eree 1 3H? Hb I[aalI1aa Yyp aMbCTaIbIH
eepuIenT Oaik 00JIOX oM. DHA Talaap Ta OyXHUHA
Oomnbir coHchE. JJokrop ['ynra Ta OumHMit Ham A0p
razap OyI0y yyp aMbCTaJIbIH ©0pWIeNTOOC YYAIITIH
JaaiiH TYBUTHHIA ©CONITO/I UXIDX3H OPTOMTIHN OaiiK
Ooox baHrmament yiceH Tanaap eepHitH OOIIIBIT
JAXUH SIPbXK OrHe YY?

I'ynra: Yyp ambCrajlblH €0pwIeNTUIH TapuaaaH
Y3YYI3X HOJIOOHUH YUIIIANAIP UX3OXH aXKHI
XUUTAC3H Y T'3COH HHA Hb 3aracaH]l X3pXdH HOJIeeeX
Tajlaap XaHTauTTal MIIIIAN OalXTyi OaifHa.
["x1133 yyp amMbCTaibiH 06epuIenTeec xaMmaapaa,l
Janaii, TOHTHCT 10y TOXUOJII0XK OOJOXBIT aBaajl Y3BaI
XaMTUMWH HaaJl 3aX Hb 3arac arHyypT Mall UX HeJleer
Y3YY/3X OomHO. [pnxuiiH gynaaapan Hb 3aracHb
TOpeI 3y, 3aracHbI TapXaJT OOJIOH OJIOIION
HX33X5H HOJIOOT3!. Yyp aMbCralblH ©6puiIeiT

of fish that are tolerant to salinity. So more needs to
be done to mitigate the impact of climate change.

Q: Dr. Nelson, what’s going on in the processing
and preservation links of the food chain to cope with
climate change?

Nelson: Climate change is putting pressure on the
geneticists and plant breeders to develop varieties that
can withstand droughts and reduced temperatures.
That part of the production chain is critical, and
without that kind of activity, I think we’re looking
at some major effects. On the other hand, as climate
changes that means there will be differences in the
production areas. That means more distribution is
going to be required as we move products from one
area to another, as temperatures and climates lend
themselves to production.

I mentioned earlier that we are beginning to develop
an international center here at Purdue. We’ve received
some funding to do that, and the focus will be on
technology and market development and reducing
product losses in that part of the world where hunger
threatens populations. We think there is a need to

OO0JIOH ADJIXUIH Aynaapiaac YyAd3/ JalaiiH yc WiIyy
UcHNdX 0a YYHUH HOJleereep caM XOpXoi, xsicaa
OO0JIOH AyH 33p3T aMbTIall COper Helee Y3YYIH?.
YyHDAC VYA JanaiH rapaitaid OyTasradXyyHHA
YHIIBIpia1 MeH 11 epTeHe. Tuitm 6omoxoop Ong
JlaBcapxar HeXIIesJl WIYY TICBIPTII 3arac raprasn
aBax YMINIINGP XWX OaliHa. YHICIHI yyp
aMbCTaJIbIH ©0PWISNITHIH Hesleer Oyypyy/laxbIH Ty
WX39X2H 3YHIHAT XWX maapaiara Oairaa.

Acyyar: Jloxtop Hencon, yyp ambcraibia
©0pUJIONTO I JacaH 30XUIOXBIH TYJI XYHCHUH
CYJDK39HUI 00JOBCpyyaax OOJIOH HEeNUIeX candapt
sIMap YHI axxuiniaraa siearnax OaitHa B3?

HeJicon: Yyp aMbCrajiblH 66pWIONAT Hb TEHETUKUU]]
00JIOH ypraMiiblH M3PTRKUITHYYAI3C raH 00JI0H
XYMUT3H] TICBIPTAH ypraMiblH TOPOI 3YUIUHTr
raprad aBaxpir IaapAax OaifHa. YHIIBIpIAIUIH
T3P X3COT Hb UXAIXIH UyXal 0eree]] SHAXYY YHI
QXHUIUTaraaryuranp OUI HI X3 XOI9H COPeTr HOlloe
Y3YYJIH? XaM39H Oonox OaiiHa. Heree Tamaap aBaan
Y3B3J1 YYP aMbCrajl €epwIeraexe ]l YIIABIPINIHIH
canbapT eepwIeNTyyY/ rapHa rac3H yr. Y YHUl
YP AYHI XYHCHH OYT3TAXYYHHUHUT HAT ra3paac
HOTee]] TI2BIPIAXA]I araapblH TeMIieparyp O0IoH
YYyp aMbcranaac xamaapaaj Wiyy UX X3MXK33HHUI
OYTIATIOXYYHUHUT TIIBIPIOH TYTIIX IIaapiara
ypras rapHa Irac3H yrT.

TypyyH 6u Ilyparo ux cypryyiab I33p OJIOH YJICHIH
TeB Oaliryymnax Tamaap AypacaH. Y yHUHT OalTyyrnax
3apHUM HAT3H CaHXYYKHITHIT 0JI00] Oairaa 0a SHIXYY
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bring international focus to this area of the food chain,
reduce hunger, and increase food security.

Gupta: | think that improving the livelihood of

the farmer has to be part of the solution too. Food
production by itself will not solve the problem
unless we can reduce poverty and hunger. So we are
working from the perspective of creating livelihoods
and improving the lives of the people in rural
communities.

The opinions expressed in this interview do not necessarily reflect the
views or policies of the U.S. government

TOBUIH YIlJl ayKWJUTaraasl TOJ1 YUIIII Hb TEXHOJIOTH
OOJIOH 3aX 333JIMHT XOIKYYJIIX, 6JICTOJIOHI MiH
aroynrai Tynrapaan OyH IIIXHIH T3P XICOT'T
YHILABIPIDIHIAH alIar bl OyypyyJiax YL
Oaiix 60HO. MUHMIA OOTI00P XYHCHHUHN CYIDKIIHHUH
9H? XICOTT OJIOH YJICHIH aHXaapJbIr XaHIyyJaH,
©JICTeJIOHT OyypyYJDK, XYHCHHI OaTtairaar Oaiuisir
caibkpyynax mraapijararai Oaitaa.

I'ynra: ®epMepyyauilH ambxupraar caixpyysax
Hb YYHUH IIWAUIAAH HAT TK OU Y3k OaitHa. bun
STy ypal, eJICreleHr Oyypyyiaaxryid 00 XyHCHUH
YHIABIPIRI JaHTaapaa 9Hd acyyUIbIT IIHHIK
yamaxryi. TuiiMaac Oua aMpxupraar Ouii 60rox,
OpPOH HYTTHIH UPI3AUNHH aMbIpalibIl caibkpyyaax
X3THHMH TOJIOBTIUI33p YHJI aKHUJUIaraa siByyynK
OaiiHa.

(DHaxyy Apuaynazaap urpxXuiican Y31 60001 o AHY-vin 3aceuiin
2a3pulH Y3971 60001, 000n02ble myceaazyti OOHO.)
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World Food Prize Laureate 2005

Bring Fish From the Waters

Farmers everywhere have faced the same problem for millennia: They need land and rain to coax a crop from
the ground.

M. Vijaya Gupta won the World Food Prize in 2005 because he found a new answer to that age-old problem.
He showed poor people in South and Southeast Asia how to yield a crop from abandoned ponds, roadside
ditches, and other unused bodies of water. He showed them how to recycle what was thought to be farm waste —
weeds, manure, and rice bran — and use it as feed to raise a crop of fish.

With these lessons from this Indian scientist, more than 1 million poor families have increased the protein and
minerals in their diets, contributing to better health and greater longevity.

Called a leader in the “blue revolution,” Gupta taught poor families to convert small bodies of water into
“mini-factories,” producing fish for food. He, and organizations he recruited to assist, taught aquaculture
techniques to poor people, training them to breed fish and increase yields for greater income. Gupta’s work
began with the Indian Council of Agricultural Research in the 1960s and spread over the decades to Bangladesh,
Vietnam, Indonesia, and other countries.

In Bangladesh alone, fish yields increased from 304 kilograms per hectare involved in aquaculture to more
than 5,000 kg per hectare. In his native India, his aquaculture techniques increased yields as much as twentyfold.

2005 onbl /IDixuilH XYHCHHMI HIATHAJIbIH 330H

YcHaac 3arac 0apux Hb

JIpixuitH aib 9 yIChH hepMepYYI OJ0H 3yyH JKHIHHH TYPIIHT HAT J acyydaJITal Tylarapcaap HPCOH Hb
TIMHUHN TapHaliCaH ypraMJbIl TITIAH YPryyiiax 00poo Oaricaap HPCIH OHMIII?.

OH3XYY OJIOH 3YYyHBI TYYXT3H acyyfali TOXUPOX IKHD MHUHATHNAT O0I0BCpyysicaH fokTop M. Bukas ['ynra
2005 onb! JpnxuitH XYHCHHH IIarHaJIbIH 333H 00J1coH O0mnms. Tap6asp OmHen 6onon 3yyH OMHen A3uitH
SMyydyyaal, XasracaH [eepeM, 3aMbIH Xa)KyyTHIH cyBar 00II0OH Oycaa XdpANIdTAXTYH Oaiiraa yCHBI Oapwira
OalTyyIaM>KHIT allIATIIaH XIPXOH XYHC YHIABIPIANK OOTIOXBIT 3aaX 6ICOH IOM. TYYHUH aXIIBIH Yp AYHI OMHO
Hb (hepMd3C rapd Oyi Xasraala XaM33H TOOLOTI0K Oakican 3aMar, OyyI| 00JIOH OyJaaHbl XUBIHIT 3PTYYJIdH
AIIUTIIAX, 3arac YPXKYYIdX OOJOMKHIT HIICOH OHIIII.

OHAIXYY DHAITXATMIH dpAIMTHHUM 3aacaH XUUYINIHUNT AlIUIIAaH HAT casl rapyu Aayy epX eepcauilH X001
TIKIIUNH yypar, S3pACUIH X3MKI3T HOIMIIAYYIDK, 3pYYJI M3HI OOJIOH HACHaJIThIH XyBbJ XaBbI'YH Call’kKUPCaH
OoniI3.

“LIpHX3p XyBBCTANBIH YAUPAArd X3M35H HIPIATAAT ['yIiTa Hb TOATI3p 6pXYYA KMUKHUT XOMKIIHUN yCaH
11©6peM OOJIOH CYBIHUT XYHCHHUHN 30pHyJaiTaap 3arac ypxKyyadx OMdui YHIABIP OONTOX aprbir 3aak erceH
ax93. ['ynTa 00JI0H TYYHTSH XaMTpaH aKuijlaxaap COHTOIACOH OalTyyIutaryya XaMTpaH 3arac Yp Ky Y/ITHiH
X aXyHH aprawiaisil siIyyqyylaa 3aacHaap 3arac Yp>KYYJI9H OpJIOr00 HIMAIIAYYII3X OOIOMKHHT OYpayyIKa3.
I'ymrareia cymanraa Hb ax 1960-aaq 0HOOC DHATXATHIH X666 ak axyiH CymajTraaHbl 30BJI6J 33 3XJISH,
ynmaap gapaaruiid 10 sxunwiin xyranaang banrnanem, BeetHam, MHO0HE3W 00510H Oycan yicyyaas TYr H
JBIIT3PU).

3eBxeH baHrmament yicam J1 TIX91 aHX 3arac ypxkyyruidH 1 ra razpaac 304 kumorpamm 3arac aB4 Oaiican

0011 0100 20D Y3yyiaaT 5 000 kmmorpammaac gaBaan OaitHa. Tepenx HyTar 000X DHITXIIT Hb TYYHHH
0OJIOBCpPYYIJICAH 3arac YP)KYYIATHIH apradwiiajl Hb TyXaiH OU3HECHITH Yp muMuiT gapyi 20 maxuH ecree OaiHa.
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Gupta’s work has focused not on yields alone, but also on sustainability. He coordinated the International
Network on Genetics in Aquaculture to encourage support for maintaining biodiversity, and has trained some
300 Asian scientists in developing sustainable production techniques.

According to the World Food Prize citation, “Dr. Gupta has been a lifelong catalyst in expanding the global
reach and effectiveness of aquaculture.”

Gupta has been a consultant to many organizations such as the World Bank, the Asian Development Bank, the
U.S. Agency for International Development, the U.N. Development Programme, the U.N. Food and Agriculture
Organization, and others. Gupta is a retired assistant director general of the World Fish Center and remains a
senior research fellow at that organization, devoted to reducing poverty and hunger through the improvement of
fisheries and aquaculture.

Dr. M. Vijaya Gupta (center) taught aquaculture techniques to rural people in their South Asian villages.

o Soun
A

4
. { s ,,Lﬂ-q;f

Courtesy of the World Food Prize Foundation

Hoktop M. Buxas l'ynTa (TeBa Hb) ©MHea A3uiiH TOCTOHbI MPrafaf 3arac YpXKyyiax apraynan 3aacaH 6mnas.

['ynrarbiH aXuin Hb 30BX6OH 3aracHbl YHIIBIPIAJI OyC YYHHH TOTTBOPTOH Oaiiiana MeH UX33p aHxaapai
XaHyysncaH 6umdd. Tap633p 3aracHs! axk axyiH FeHETUKYAUIH OJIOH YIICBIH CYJDKIIHUH 30XHIlyyIardaap
QKWIJIaH, OMOJIOTUIHH TOpes 3YMIMUT XaArallaH yIA39X YHICHIT X3parKYY/K, A3uiiH yic opryyasiH 300 rapyit
SPA3MTAUKT TOITBOPTOU YHIIABIPINUIAH aprawyiaibir 00J0BCPYyyIaX YAIIIRIIIZP Cyprajiraj XxaMpyylicaH OaiHa.

JIpImxuitH XYHCHUH IIarHajl OJroX MR aypacanaap “Jlokrop ['ymra Hb 3arac yp>KYYIATHHH aX axyiH
YIII aXuiuIaraa, yp AYHT JJIXUA HUUT3p TYTIOXUIT HacaH TypIugaa XaparKYY/DK Upad” XOMI3H AyplAcaH
Oaitna. ['ynta vb [pnxuiin 0ank, A3uiiH xerximiH 0ank, AHY-biH OJI0H yIIChIH XerkiuitH arenmiar, HY b-
HiH XerKINiH XeTen0ep 60oH OIIOH YICHIH XYHC, X0166 aX axylH Oalryysiara 33par 0JoH OalryysuiarsH
36BJIOX XUIAST ['ynTa Hb 0100 TATIIB3PT rapcan npodeccop Oereen YyHUH Xaxyyraap J3nxuiiH 3aracHbl
TOBHUIH 3aXUpiaap aKWIUIAH 3arac YP>KYYJIAr OOIOH YCHBI &K aXyWT XOTKYYJICIHIIP SAYYypall, 6JCTOIOHT
OyypyyJIax 30pHiT TaBUH aXKWUIaK OaifHa.
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World Food Prize Laureate 2007

Fresh From Farm to Plate

If you’ve ever had soup or milk or juice from a box, then you know the work that won the World Food Prize
in 2007. Aseptic (sanitary) food processing technologies allow consumers in developed nations to toss a box of
juice in a picnic basket. But these methods also preserve crops, prevent spoilage, and increase the availability of
safe and nutritious foods.

Dr. Philip E. Nelson developed “innovative breakthrough technologies, which have revolutionized the food
industry ... in the area of large-scale storage and transportation of fresh fruit and vegetables,” according to the
World Food Prize citation. Aseptic food processing allows juices and other liquid foodstuffs to be packaged and
shipped around the world in mass quantities.

Here’s how it works. Once plant or animal products are made into food — fruits into juice, for instance —
Nelson’s process allows sterilization of the food and the package, and the transfer of the food into the package.
The output is a safe, stable product that can be easily transported without refrigeration, and can remain in storage
for considerable periods of time before being shipped to market or being used by the consumer.

In the process, food is passed through a thin pipe in which it is rapidly heated to kill any pathogens, then
quickly cooled to maintain the freshness of the food. Nelson began his innovative work while on the faculty at
Purdue University in Indiana. The process already had been developed, but Nelson found ways to apply it on a
large scale, as large as the 500,000-gallon containers used in intercontinental shipping.

2007 onbl J[paxuiiH XYHCHUI HIArHAJIBIH 333H

Tapuan TanOairaac TaBras a33p IIAHAIPIID

X5p3B Ta X3333 HAI3H AT XalpIarT caBjacaH XYyc, CYy yyx Oaiican 6o ta 2007 oHbl JPIXuitH XYHCHUH
[IATHAJIBIT XYPTCOH OYTINMUANT MOIHD IICOH YT. XYHCHUH apryTraH O0JIOBCPYYIIaX TEXHOIOTH Hb XOTKIDK Oyi
OPHBI X3PAMIATY AR asylajiaap siBax/iaa TyCraiijiaH caBjlacaH jKYYCHHT carcaHaaa aBy siBaX OOJOMIKHHT OJITOCOH
Oomm3. ['9x133 3HAXYY apraap MeH yp TapHar caBiax, Myy[daxaac COPTUIIIRH, al0YATYH, TSI XYHCHUH
OJIIOLBIT 0aC HAMATAYYJDK YaJCaH IOM.

Hoxrop ®@unun M. HellcoH Hb“KUMC, HOTOOT IIUH3P Hb UX X3MIKIITI3P HOOILIOX 0O0JIO0H TIIBIPIIIX
OOJIOMKHMIT OJITOH, XYHCHHH &)X YHJIIBIPUIH ca0apT XyBbCrall TapracaH IMUHY TEXHOJIOTHIT HIBTPYYJICOH
X9M35H J[PIXUIH XYHCHUH MarHaJIBIH MASTIRIA AypAcaH Oainaa. XYHCHUN apuyTraH 00J0BCpyyJIalT Hb
XKYYyc O0JIOH Oycaj IIMHIH XYHCHUH OYT33TA3XYYHUHUT HX X3MIKIATIdP XarajaH, CapiIax IJIXUN Jasap TYI33X
OOJIOMKHHIT OJITOCOH FOM.

DOHAXYY aprawiall XpXdoH sBarjar O0JIOXbIT Taiadapias. YpraMmiibiH OOJIOH aMBTHBI rapaitai
OYTI3TAXYYHHUHT XYHC OOJITOH 00J0BCPYYIICaHBI lapaaraap, KU Hb )KUMCHUT IaXaH KYYC YHIABIPIICHUH
napaa HencoHsl 60510BcpyyiicaH aprawianaap XYHCHIT apuyTraH, caBiax Oyl0y XYHCHHUH OyTI3TI XYYHHUHT
caBaH[ IIMJDKYYIIH?. DHAXYY OYTI3IIPXYYH Hb AI0YNTYH, TOTTBOPTOM OYTI3rIAXYYH 00JI0X 06ree s YyYHUIT
XOPreNTTYHTIZP X0 3aMJT ylaaH Xyraraaraap TI3BIpIIH, 3aX 333JI1 XYPIaK, XOPATITYANINH Tap A33p TaBUX
XYPTAJI alOYIITYH Xaarajgax 00JIOMKTOW OOITHO.

OHAXYY TEXHOJIOTHUIH MPOLECCHIH Yedp XYHCHHI OYTI3TA3XYYH Hb HAPUIH XOOJIOUT00p AaMKHX 0a 9HD
YE3p TYH XypAaH XyranaaHJ XanaaH, XYHCOH/ aryyiarnax Oyl maToreHUIr ycTrax 0a gapaaraap Hb Malll
XypZAaH Xyraluaan] XepreH, XyYHCHHH OyT33TA3XYYHUH IBB3P OallUIbIr XaHrajar axsd. JHAXYY AIBIIMITIT
apreIH Tanaapx cypanraaraa Hemcon Maamana myxun 6aiipnax [lyparo ux cypryyiba aXmmiax 0aix yemadd
CYIaX 3X3IDK33. XOMUHTIIP SHAXYY MPOIIeCC Hb ©MHO Hb 00JIOBCPOTIICOH OalicaH 4 racdH Hencon yyHUHT ux
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Nelson’s techniques have benefitted developing world countries where crop spoilage can consume as much
as 50 percent of yields in some places. Aseptic processing has also been a key technology in the expansion
of feeding and nutrition programs in the developing world and in providing stores of products available for
transport to regions stricken with disaster, such as the 2004 tsunami in the Indian Ocean.

Nelson is the Scholle Chair Professor of Food Processing in the Department of Food Sciences at Purdue
University in West Lafayette, Indiana.
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Courtesy of the World Food Prize Foundation

Dr. Philip Nelson
won the World
Food Prize for
his development
of packaging
methods that
allow safe and
sanitary transport
and storage of
liquid foods and
juices.

[okTop dunun
W. HencoH Hb
[anxuiiH XyHCHIA
LiarHanbir
LLUMHI3H XYHC
6OsOH Xyycumr
aroynryn,
6oxmpaonryn
xagranaH,
T33BIPIIAX
60oromx onrocoH
caBanraaHbl
apraynanaapaa
XYPTC3H O1naa.

XOMXKIOHUHN OYTITIPXYYHI XOPAIIIdX aprbil HA%H OJDK, YyHUHT ammrian 500 000 ramioH XypTanx Oarraamskrai
CaBaH[] TUB XOOPOH TA3BIPIIXYHI OYTISTA3XYYHUHIT O0JI0BCPyyaax OOIOMKUNT HIPKIOI.

HercoHnsl yr apraunan XyHCHHN OyT9TI9XYYHUIEX Hb Oapar 50% Hb MyyaH Xasruax Oyl 3apuM XOrKHK
Oyii OpHYYZa/I MX39XOH alllUT TyCTai 3yii1 00JICOH toM. XYHCHUH aphyTraH 00JIOBCPYYNIANT Hb XOIKIK Oy
OPHYYZIAJ XYHC TOHKIIUHH XOTOI0OPHHT XIPITKYYIIX, MeH 2004 oHI DHAITXOTHIH Janaia O0JICOH IyHaMU
39par OalranuiiH raMIIMTHH Ye3p XYHCHUH OYTISTIPXYYHUIT XaAraiaH, TIIBIPIOXA HXIOXOH YyXajl apradial
00JICOH OMIT33.

Hencon u6 omoo Maanana myx yaceiH Bect Jladatier xot qaxp [lyparo ux cypryynuita XyHCHAN IIAHKIIDX
yXaaHbl TOHXUMHUHH XYHCHHI TEXHOJOTHIH Oaruiid mpoQeccopoop akusuiajar.
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U.S. Food Policy Aims for “Transformational
Change”

The Obama administration initiative to improve food security worldwide

“The true sign of success is not whether we’re the source of perpetual aid that helps people scrape by, it’s
whether we are partners in building the capacity for transformational change.”

President Obama in Ghana, 2009

Secretary of State Hillary Clinton and Secretary of Agriculture Tom Vilsack announced details of the U.S.
Food Security Initiative on World Food Day in October 2009.

The goals are:

* Reduce hunger sustainably,

* Raise the incomes of the rural poor,

* Reduce the number of children suffering from under-nutrition.

Five key principles guide the initiative:
* The United States will work with partner countries to create and implement plans.

AHY-p1H xyHCHHI O00mi10r0 "[MmKkuaTuiiH
eepuyienTo ' UuIIRK OaliHa

O0amarbIH 3acar 3axupraa JIpJIXuifH XYHCHUI 0aTajraar 0aiJibIH
CAHAAYMJITBIH XYPI3H/ axXull raprax 0aiHa

“ AMSKUIITBIH JKUHXOHD IIHHXK TOMST Hb OW XYMYYCHHT XYH]T HOXIOJI00C Tapaxajl Hb TYCIaMK Y3YYIDK
Oyii TOJIOX 39X YYCBIp 00JI0X sBAal Oyc, XaprH OWJ IIMIDKAITHIHH 00PWIOATHHT XUHX YaJaBXUUT 09XKYYIIdX
TYHLIYYZ O0JDK Oy# siBOai rom”

Epoenxuiinecy Obama (2009 ono [ana yicao xsncsm yeHsac)

Tepwuita HapuitH OnurniiH gapra Xwmapu Kinuator 6omoH Xenee ax axyiH caiin Tom Bumcak Hap 2009 oHbI
10 myraap capa pnxuitH xyHCHUH oapeep AHY-siH XYHCHUI afoynTyi OaliUTbIH CaHAAYMIITBIH TAJIaapX J00PX
MOJI33JUIANT 3apiiajaa.

OHIXYY CAaHAAYWJITBIH 30PUJITO Hb:

* OJICreJI6HT TOTTBOPTOMIOOp Oyypyynax,

* Xo106ruiiH SAyy4yyIdblH OPIOTBII HAMAIAYYJIAX,

* ToXK9IUISTUIH TyTaraigaac 30BOH HIaHADK OyH XYYXAYYOHHH TOOT Oyypyylax.

OHIXYY CAaHAAYWITBIT TABAH I0J1 3apYMMA HUHIYYJI3H X3pIrKYYJI3X 0a YYHA:
* AHY Hb TYHII OpHYyATall XaMTpaH TeJIOBI6ree 00JIOBCPYyYIaH XIPIIKYYIIX,

» CaHaauMIThIH XYP33HI (epMepYYIUUT I9MKUXA IIaapuiaraTtai apradaial, TONHUA yp yaaBap O0JIIOH YHIT
QKUJUIAraaH]l XepeHre opyyiax,

» CaHaaUMITHIH XYPI3H] OPOH HYTTHIHH 00JI0H OyC HYTTHHH XYYHMH YapMAWITHIT HATT XaMTPaH 30XHIyyiIax,
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* The initiative will invest in the tools necessary to support farmers, their skills, and perseverance.
* The initiative will coordinate closely with local and regional efforts.

* The initiative will support the multilateral institutions combating world hunger.

* The initiative will be a long-term and accountable U.S. commitment.

In fulfilling the initiative, scientists and experts at the U.S. Department of Agriculture will:
* Apply themselves to improving the nutritional and productive value of crops around the globe;
*» Help partners resolve technical challenges related to irrigation, crop improvement, pest eradication, and other
problems;
* Help other nations train their future agricultural leaders.
U.S. officials emphasize that food security is important in achieving economic, environmental, and national
security.
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E The U.N. Food
< and Agriculture
© Organization

reports that one
in nearly every
six people
lacks adequate
food to live an
active and
healthy life.

HYB-bIH

XYHc, xenee
aX axymH
GanryynnarbiH
TaunaHg,
AypAcaHaap
3ypraaH XyH
OYpUIH Harg
NO3BXTaN,
apyyn
ambzapanbir
Hb XaHrax
XYHC T3X33
ayTargantan
Ganpar banHa.

» CaHaQUMITHIH XYPI3HI IJIXUUH XOMKIIH] 6JCTOIOHTIN TIMUK Oyi OJIOH TanT Oalryysiaryyabr A9MKHX,
* Canaaunnra Hb AHY-bIH ypT Xyranaassl, Xapuymjararaid Yiul axuwiiaraa oanx.

Canaaunireir xX3parkyyaxad AHY-biH Xenee ax axyiiH iaMHBbI 3pAIMTI, MIPIIKWITHYYA A00PX YHJI
ajKMILIaraar XaparkyyJoax 0a yyHAa:
o JIPIMXUHH XOMKIIH]T X610 XK aXyWH OYTIITIIXYYHHH THKIIUIAT O0IOH OYTIAITY YHIIIMKUANUT HIMITITYYIIDX
Tajaap aXusuiax,
* Ycanraa, TapuaNaHTUHH CalbKPYYJIAIT, XOPTOH IaBkX yCTrax 0onoH Oycan Tynrapaan Oyi acyyanyynaap
TYHIIYYZAA23 TEXHUKUIH Tyclananaa y3yyJox,
* bycan yicyynaa eepcauitH Hp3dayHH X106 aX axyiHH MaHIaiiiard Hapbll CypraH 03I Traxdn Hb Tyclainaa
Y3YYJIX.
AHY-pIH anibaHbl XyMYYC AMKAH 3acar, Oalraib OpuruH 00JOH YHISCHHUN aroyIryi OaiUIbIr XaHraxas
XYHCHHUH Oarajiraar 06aimai HX33X9H Yyxajl 00JOXBIT LOXOH AypACaH OMId3.
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Life on the Land

Anthropologists have long believed that agriculture provided the seeds from which civilization grew. When
early humans realized how they might nurture the growth of food plants, rather than simply forage for their fruit,
many gave up a nomadic life to tend the same land each year. Scholars of early human civilization believe that
this settled lifestyle, and the cultivation of crops, led to a need to barter or sell the harvest, and so came markets,
settlements, and towns.

Agriculture has served as a force to build communities throughout human history — the shared work of the
fields, the shared bounty and hardship, the community celebration of the harvest.

In many countries, rural populations have dwindled as farming has become more mechanized and
young people seek opportunities in the cities. The dominance of farming as a way of life has diminished
in industrialized countries. World demographers calculate that recent years marked a turning point where
more people live in cities than in the country. Still, a shared life on the land remains a bond for families and
communities in many places. What they produce is the food, fiber, and fuel of the entire population, nurturing
and sustaining us all each day.

['azap Tyuican ampapant

AHTpononoqu Hap OJIOH XWIMMH TypIIUJ XO/160 A axyi J OHOeTHIH aMbJIpaJIblH YPUIT TAPbCaH X3M33H
UTT3C33P UPCOH OMII3. DPTHUH XYH TOPOIIXTOH YPraMiIblH ©COITUNT XIPXIH AlIHUITIaK OOJOXBIT a’KUITIacHAAp
36BX6OH JKHMCHIT TYYXK aBaxaac eep apra Oaifraar Ma3ipa3H, ylnMaap eepcaAniiH HYYATUHH aMb/ipajiaa OpXUH
TyXaiH ra3peIr 0aifHra TOPAOH, VP KUMCHIT Hb XYPTIX33P CYYPBIIMK 3X3JDKI3. DPTHHN XYH TOPOIXTHUAN COEN
UPI3HUUITUNAT cyaiaad 3pA3MTA 9HIXYY CYYPHH aMbpall, TapuajlaH 3pXJIdX O0JICOH 33p3r Hb ©6pCAUIH ypraisir
Oopiyynax 00J10H Oyca X3parTdai OYTISAIKYYHIIP COMMILIOX XIPITLIAr YYCI3H, yaMaap 3ax, CyypHH rasap,
XOTYYZ YYCC3H X3M33H UTI3IAT.

Xemee ax axyil Hb XYH TOPOIXTHHNA TYYXUWH TYPIIUI HUHTOM OJIOH HUATHHIT Omii 00nrox xy4 0ok Oaiican
0a Tapuan Tanbai A33p XaMTpaH axuiuiax, Oasp TyHHraa XxamTaaa XyBaailax, apBUH UX yprai aBcaHaa HUATI3p
TOMJIBTIAX 33PTI3P YYHUM YP YHAICUHUT YYCIMKI?.

OroH opoH GpepMepuiitH ax axyil MITyY MEXaHUKXKIDK, yIMaap 3ax 333J1 XyMUTAXaJl, XOJI06TUH UPTIIUIH
TOO OyypH4, 3aIyyC ITHHD OOJIOMKHHIT SPITXHAIDH XOT CYYPHH Trazap pyy 3yIidX 00Dk33. A YHIIBIp OHIOD
XOIKCOH OPOH]T (PEPMEPHIH XK axyHr aMbJIpaIbIH TOJI XYUYHH 3YHI X3MA3H Y39X Y331 XapbllaHTy# Oaracuaa.
JomxuitH XyH aMm 3YWH HeXIeJ Oaiiaac XxapBasl X0T CYYPHH Ta3pyylaaa XeIeeTHHHXeecC WIYY OJIOH XYH
QKHJUTAXK aMbliapiar y3YYJIIT 3praITHiiH Oalinanrtai O6alina. OnoH Oyc HyTarT ra3apT TYIIUIICOH 6pX, HUUMM
OJIOH HUMTHITH aMb)KUPTaaHbl XJI03p YPTIDKUIICIH XOBIdD J OatiHa. Ta M3IXUWH XYH aMbIH X3PITIIRIHUHN XYHC,
HOOC HOOJIYYp OOJIOH TYJIIIMUAT XUIK OMTHUIN aMbJIpalibj] CaHAA TaBbK, TOI'TBOPTON OaM IBIT XaHTaX OaifHa.
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Life ... Land
Ambdpan ... Mazap

This roof garden atop London’s Trafalgar
Hotel is part of an effort to create new
gardens across the city where citizens
may grow food for themselves or their
communities. The Capital Growth scheme
has provided both financial support and
coaching to create 100 gardens around
the city.

JIoHOoH xOTbIH Tpadhanbrap 304mng
OyyanbiH 439B3ap A33PX SHIXYY LBLSpnar
Hb Mprag eepcaniiH 60NoH HUATUINH
X3PArud3HA XYHCHUN HOFOO TapbX
ypryynax WnHS L3L3pnarmmr Xxotgoo

BGun Gonrox ynn axunnaraaHbl Xyp3asHA
Banryynargxaa. Huncnan xotog HOroo
Tapvanax 3HaXyy XegenreeHuin XypasHa
100 uauapnar 6un GoNrox, ToAHUIAT
cypranT BOSIOH CaHXYYXXuUnTaap XaHraxas.

Village women separate
dust from rice grain, the
most important crop of
Bangladesh. About 45
percent of the population
works in agriculture.
Seasonal monsoons flood
nearly a third of the country
each year, frequently
destroying crops and
causing extensive damage
to agricultural infrastructure.

TocroHbl amMarTanyyyq
BaHnrnagelumniny xamrmmH
yyxan Tapuman ypramarn

bonox uaraaH bygaaHbl
TOOChII LI3B3pNax banraa
Hb. TyC YNCbIH XYH amblH

45 opunM XyBb Hb X666

ax axyng axunnax danna.
XKun tytama OyTaH ynuprbIH

TYPLUMA YPrarmkunaar
OGOPOOHbI yrMpan Hb 3H3
YINCbIH HyTar O3BCrapuiiH

Gapar rypaBHbl H3I X3Cruinr
YyepT aBTyynaar bereeg
YYHWIA yriMaac ypral, yctax
OOnoH xenee ax axyiH 434
OyTL3 NX33X3H XOXMPOI
yumpy 6anHa.

© AP Images/Geoff Caddick PA Wire

© AP Images/Pavel Rahman
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© AP Images/Rajesh Kumar Singh

Farm workers carry cucumbers to market in Allahabad,
India. Agriculture employs more than half of India’s
population, although it comprises less than 20 percent
of the economy.

OHITXarMnH Annaxabag My>XunH bepmMniiH axmnyamng
©6pCANVH TapbX YPryyrncaH eproct XaMXUNr 3ax pyy

306X 6anraa Hb. JHITXIMMNH XYH aMblH Tanaac unyy
XYBb Hb X6[66 ax axynH candapT axunnagar 6omnosy
Tyc canbap Hb yrcbiHxaa 3aunH 3acrnnd 20 xypaxrym
XYBUIr N 333n43r 6anHa.

© AP Images/Mohammad Abu Ghosh

Women farmers share their lunch in a field in
southern Jordan. Almost 50 percent of farm workers
in many countries are women, and they play a

vital role across the range of agricultural systems
including production, processing, and marketing of
farm products.

©mHen MopaaH gaxb TapyanaHrninH TandanH
aMarTan coepmMepyya egpunH Xoornoo xyBsaaH
naaurasx danraa Hob. ONoH opoHa depMuiiH
axmnugbiH 50% Hb amarTandyyg 6anpar 6ereef
T34 dhepMuiiH ByTa3araaxyyHUn yrunaeapnan 6onox
3ax 33314 6opnyynax 33par Xe4ee ax axyyH OSIoH
canbapT UX33X3H Yyxarn YYPruir ryiuaTragar.

Life ... Land
Amedpan ... Mazap

© AP Images/Alex Brandon

First lady Michelle Obama invited
elementary school children to the White
House in 2009 to help plant a vegetable
garden. She also is leading a campaign to
combat childhood obesity and to promote
the health benefits of eating fresh foods.

TapryyH xatartan Muwens O6ama 2009 oHf
AYHA CypryynuiH cyparygpir Llaraan opgoHa
YPb3K, XYHCHUIA HOFOOHbI LdU3pnar bavryynaxag
Tycrnanuyymkaa. Tapasp MeH XyyXauiH
TapranantTtan TamMudX, L3B3P XYHC X3P3rnaxuiiH
3pYYN MAHOUMH a4 xonboraneir cyprandnax
KaMnaHWUT axrnblr yaupaax 6anHa.
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Life ... Land
Ambopan ... Fasap

John Eastcott & Yva Momatiuk/National Geographic Stock

© AP Images/Paulo Santos

A farmer works in his cocoa plantation in Brazil's Para state. Brazil is a major
food supplier to international markets, with the agricultural and food sectors
comprising 28 percent of the country’s gross domestic product.

Economic and trade stability and regulatory reforms have encouraged
agriculture and boosted the nation’s output in recent years. Brazil is an
important producer of sugar, ethanol, beef, poultry meat, and coffee.

BpasunblH Mapa My>xMnH hepmep KakaoHbl TapuanaH 4a3pa3 axunnax
Gaviraa Hb. Bpasunn Hb ONOH YNCbIH 3ax 33351 A33PX XYHCHUI TOMOOXOH
HUANYyynard 6ereen TyC YNCbIH X666 ax axymn, XYHCHUI canbap Hb 40TOOAbIH
HUAT BYTI3rOIXYYHUIX Hb 28%-mir 933n49r. QOWWH 3acar, XygangaaHbl
TorTBOpTOM Bargan, 30XuuyynanTbiH WWAHITIANUAH YP AYHA X646 aX axynH
canbapT UX33X3H aMXXUMT OFK CYYITUIAH XUIMYYA34 HAWT YIMNABIPIan Hb
HaM3racaap 6ariHa. bpasnn Hb YNXPUIAH HULLIMHES, 3TAHOM, YXPUIH MaX,
LLYBYYHbI @ axynH ByTa3argaxyyH 60M0oH KOEeHbl MXIIX3H Yyxan ynnasaprary
6unas.

A family in Poland
farms at the foothills of
the Tatra Mountains.
About 60 percent of the
nation’s land is devoted
to agriculture and the
country is a significant
exporter of bacon,
ham,and frozen fruits
and vegetables.

Tapa yynbiH 63n 4axb
depm 433p33 axunax
Oyn MNonbLw rap 6yn.
OHIXYY YICbIH HUAT
rasap HyTruH 60%

Hb X666 ax axyng
awwurgarogar 6a MonbLu
YNC Hb raxanH yTcaH
Max, raxamH max 60mnoH
XengeeceH Xunwmc,
HOrOOHbLI TOMOOXOH
akcnopTnory 6onoop,
GanHa.
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Chinese farmers operate a reaping machine,
harvesting wheat in Jiangsu province. China
is the world’s biggest grain producer, and
aims further to boost production to feed its
population, approaching 1.4 billion, the largest
in the world.

XartagbiH XKuaHcy MyxuiiH doepmepyya
ynaaH OGyyaan xypaax 6arraa Hb. Xatag ync
Hb A3NXMIWH yraaH b6yyganH XaMrmnH Tom
ynngsapnard 6ereea uaawng 1.4 tapbymg
O6X6H 0UMK By ©ePUNH XYH aMbIH X3Paruaar
XaHrax 30punroop ynnaBapnanas ynam
HOMArAYYNaH, O3MXUIAH TAPryynax XamMXKaaHg
o4Mxoop Tenesnex barHa.

© AP Images/Qiu Wenshan/Imaginechina

Ted Spiegel/National Geographic Stock

Life ... Land
AmbOpan ... Fasap

Farmers carry bundles of straw to market in
Agartala, India. The straw is used as cattle
feed in India. Indian farmers lead the world

in production of lemons, limes, and other
tropical fruits.

depmepyyn 60040NTON CYpPANIAr
OHATXarmrH ArapTana XoTblH 3ax pyy

306X Oarraa Hb. QHITXAIT Cyprnnnr

YXPUIH T3XX3354 6preH awmrnax danHa.
OHITXArMNH hepmepyya ANXMIH
XOMXKI3HA HUMBAr 60noH Bycag xanyyH
OPHbI XXUMCHUIA YANAB3PIIA93Pp33 A3NXNIA
TIpryyk 6arHa.

© AP Images/Ramakanta Dey

Young men harvest squash on a farm

in New Brunswick, Canada. Agriculture
comprises only 2 percent of the
Canadian economy, but its vast land
expanses allow this North American
country to be the world’s second largest
producer of rapeseed, grown for animal
feed; the vegetable oil, Canola; and
biofuel.

KanagbiH Hbto BptoHCBMK gaxb
Tanbanraac xynyy xypaax Oyn 3anyy
depmep. Xenee ax axyn Hb KaHagblH
30UNH 3aCTNnH 2%-NIT 333N43r X34MN Y
epreH yygam Hytartam Xong AMEpUKninH
3H3 YIIC Hb MarlblH TKIMNNNH

ypraman 60o5ox panc, XyHCHWUA TOCHbI
ypramarn, kaHona 6onoH 61o TynAwHuin
TapvananTtaap Sanxung xoépayraapt
onuuroax danHa.
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Life ... Land
AmbOpan ... Fasap

A farmer and his wife survey their soybean crop
in the U.S. state of lowa. This couple owns one
of more than 88,000 farms in the Midwestern
state.

AHY-biH AoBa My faxb dpepmep rap 6yn wap
OyypurMiiH TapmanaHraa wwanrax 6anraa Hb. OH3
rap 6yn bapyyH ayHoag myxyyaag 6avigar 88
000 bepMUNH HIrMIAT 33MLLAAT.

© AP Images/The Roanoke Times/ Kyle Green

Diverse people meet in community
gardens, such as this one in Roanoke,
Virginia. Forty gardeners share a space
in a working class neighborhood.
Burundian refugee Shemezimana
Ezekiel meets garden founder Mark
Powell (center) and Judy Powell.

BupxuHna myxunH PoaHOK gaxb SHaXYY
OSTOH HUMTUIH LISLIBPN3ArnnH agus
raspyyaag OrioH Xymyyc 6ue 6uetanras
yynagar. QHaXyy axunuablH xopoorong,
ambgapgar 40 XyH 3HIXYY L3LIPNarumnH
Tanbaunr xyBaaH alumrnagar oM.
BypyHan yncaac npcaH aypsary
Leme3sanmaHa 33ekenn uauapnarumr
yHaacnard Mapk Nosenb (AyHA Hb)
6onoH XKyam NoBenb HapTan yynsax
Galraa Hb.

A shepherd milks sheep, a product that ranks
fourth in Jordan’s overall agricultural output.
Although agriculture remains economically
important, its share of Jordanian gross national
product has been in decline as the industrial and
service sectors of the economy have expanded.

MopaaHbl XOHBYMH yriCbIHXaa Xenee ax axymnH
OyTa3rgaxyyH1 4epeB Aax ron 6yTaargaxyyH
BOOX XOHUHbI Cyy caax bGanraa Hb. Xagumraap
X606 ax axy’ Hb SAUNH 3acruiH XyBb/ vyxarn
X3B33p Oyl 4 rAC3H 3HIXYY ax yrnnaBap 60moH
YUNUUra3HUM canbapbiH ecenTeec xamaapaH
X6066 ax axynH canbapbiH 4OTOOAbIH HANT
OYT23ra9XYYHA HOOMOOX XYBb X3MXK33 KUIS3C
xung 6yypcaap GanHa.
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A farmer from the U.S. state of
lllinois handles soybean seeds
in a bin attached to planting
machinery that will sow multiple
seed rows. This farmer grows
corn and soybeans on his 525
hectares. Nearly 80 percent of
the state’s area is agricultural
land, divided into more than
75,000 farms. Marketing of
soybeans accounts for about
one third of the state’s $9 billion
annual agricultural production.

AHY-bIH INAIMHONC MY>KUIAH
depmep Lap ByypuarHbl
YPWIT ONOH 3rH33raap 33par
cyynrax sopuynant dyxun
MaLLWHA CYYPUNyyrcaH ypnary
XavpuaraH gaxb YPUnr y3ax
GaWnraa Hb. OH3 oepmep Hb
©6PUINH 333MLLINUIKH 525 ra
rasapT 9pAdHS WKL, Lwap
Oyypuar Tapmangar. Tyc
MY>XWUIH ra3ap HyTrMiiH Gapar
80% Hb xegee ax axyuH
3opuynanTtaap awwurnargax oyu

A Chinese woman in Guangxi province waters her vegetables, using Gereep agraapuir 75 000 rapyi
water carried by buckets from the lake in the background. China is a major depmep a3amwmnx 6anHa. Lap
producer of a variety of vegetables such as carrots, turnips, eggplant, Byypuar Hb Yr My>WAH KUINAH
squash, and onions. 9 Tapbym am. fonnapbiH

) o oprioro Byxui xefee ax axymH
XatagbiH MNyaHLWn My>XUAH 3MIrTa OMPOSLIOOX Hyypaac XyBUHraap 36eeH YVNOBIPRANUIAH rypaBHbl H3rWiir
aBYMpCaH ycaapaa HOrooHbl Tanbanraa ycanx 6anraa Hb. Xatag ync Hb 333M9r.

nyyBaH, MaHXuH, xaLl, Xyrnyy 6010H COHIMHO 33P3r OfIOH TOPINNH XYHCHUI
HOrOOHbI FONSOX YMNAB3PNArdY 6mnas.
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The Borlaug Legacy: A New Paradigm for

Agricultural Research
Roger Beachy

Norman Borlaug applied the latest technological and
scientific advances to the age-old goal of feeding the
world’s people and revolutionized food production.
The U.S. Department of Agriculture (USDA) aims to
continue his work and achieve equally transformative
change for the health of global society.

Roger Beachy is chief scientist and director of the
National Institute of Food and Agriculture in the
U.S. Department of Agriculture. Prior to his 2009
appointment, Beachy was founding president of the
Donald Danforth Science Plant Center, which is
dedicated to improving the human condition through
plant science.

he opportunity to truly transform a scientific
I field occurs at best once a generation. The
recently deceased Norman Borlaug seized
one such opportunity. In a career spanning four
decades, but especially during the 1960s, Borlaug
revolutionized production of wheat, rice, and maize
— the staple crops that feed most of the world.

The Nobel Peace Prize was only one among
the many honors bestowed on Borlaug for his
contributions to the “Green Revolution.” At his death
in 2009, he was hailed by developing countries as one
of America’s great heroes for his many contributions
to global food security. The president and prime
minister of India, to offer but one example, called

bopiiayruiiH yJia33C3H 6B: X6106 aX axyuH
cai0apblH CcyajiraaHbl IIAHA 3arBap, apradjiall

Poxep buitun

Hopman Bopraye Hb xameutin Cyyauiin yeuun
MEXHONO2U, WIUHIICTIX YXAAHBL 0IGUIUTULR OTOH
JHCUNUTIH HACATL XYH MOPOJIXIMHULLRE XOO0A XYHCIIP
XaHeax 30puneo0 OYmasnuddp aulueian, XyHe
Yin063paano xysvcean eapeacan om. AHY-vin Xeooe
asic axyun Aam MyyHUL AXHCIbIZ YPINHCAYYIIH
OIXULL HUUMUTIH 3PY YL MIHOUTE MUl XAMAPCAH
OOPUNIONM WUIICUTIMULIE XULIXIIP XUYIINC OAlIHA.

Poowcep buiiuu no AHY-vin XoOoe adxc axyiin aamHbl
Yuooacuuii xync, xo0eo asic axyiin xypao13Heuiin
eponxull cyonaay, 3axupnaap asxcuniaoae. 2009 ono
SHIXYY ANOAH MYuWaano MmoMuI0200X00C00 OMHO
Buiiuu no ypeamnvin wiuHMCA2X YXaausl 0101Mble
AUUSNIaH XYH MOPOIXMHUL HOXYOL OAUObI2
catixcpyynax 3opuneo oyxuii /Jonano Jangopmoin
WLUHDACTIIX YXAAH, YD2AMAbIH MOBUle YYC2IH
batieyynazy epoHXUIOSueop aicuiiaxic baiiaa.

KX YXaaHbl candapT raixanrai HIdIT
I I I XHUIX O0JIOMK MaraAry HATSH YEeUiH Typil

raHIl J TOXHoX 60:1HO. CasixaH XOpBOOTHUIHH
MeHX OychIT Y3YYJcaH Hopman Bopmayr sHaxyy
OOJIOMXKHIT almuriax 4aacad HIraH. 40 rapyi
KWINIH Xe1eJIMepUiHXee Yp AYHI, suiaHrysa 1960-
aaJi OHbI yeap bopiayr Hb I3IXUIH AUNAIIHX XOCTUIH
XYHCHHUH rojuiox OyTasriadxyyH 00J10X yiaaH Oyymna,
Oyaaa 0OJIOH 3PA3HA IIUIIHIHH YB3 XYBbCTa
XHUHACHH OHIII?.

Tyynuit xyprcan HoOenuiiH 3HX TaliBHBI MarHai
b bopmayruiin “Horoon XyBecrai”-1 opyyJcaH
XyBb H3MPHHT YHAJI9H OJITOCOH OJIOH IIarHajIbIH
30BX6H HAT Hb OaiicaH oM. 2009 oHa HAC HOXIIEX
yends T3p033p AIIXH HUATHIH XYHCHH
Oarasraar Oaiifang opyyscaH OJOH XyBb HIMPAI3PII
XODKIK Oyl OpHYYIBIH AYHA AMEPHUKHIH aryy
0aaTphIH Iyp33p MOHXOPCOH Oaiiaa. DHITXITHIH
Epenxuiineru 6onon Epenxwii caitn Hap bopnayruitn
ambJIpajl, OYTIIMUHUT “XyBb XYHHH aryy COHHUPXOI,
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Borlaug’s life and achievement “testimony to the Bor|aug ’'s Work
far-reaching contribution that one man’s towering

intellect, persistence, and scientific vision can make Borlaug’s early work in Mexico aimed to develop
to human peace and progress.” Today, Borlaug’s and introduce disease-resistant wheat strains. It
insights inform an intense effort to harness the latest was so hampered by inadequate resources, poor
scientific advances to the oldest of goals: assuring equipment, and the lack of trained scientists that
adequate, nutritious food for all the world’s citizens. Borlaug thought seriously about leaving the project.

Dr. Norman Borlaug (standing, left) introduced planting techniques to increase yields and feed greater numbers of people. He talks with
other agricultural researchers in Mexico in 1983.

© Ted Streshinsky/CORBIS

HopmaH Bopnayr (3yyH rap Tang 3orcox 6yi) ypramnbiH ypraubir HOM3rLyYn3H, OfIOH TOOHbLI XYMYYCHIAT XOOJ XYHC33p XaHrax apradnarnbir
6onoBcpyyncaH 6unas. Tapasp xenee ax axyinH MIpraxunTHyyaTan 1983 oHa MekcukT yynaax bairaa He.

XOJI6JIMOP, OIOYH yXaaH OOJIOH IIMHXKIIAX yYXaaHd Eopn dyrmnH 6YT33.I1

XOJIBIH Xapaaraap XYH TOPOJIXTHHUM SHX TaliBaH,

XODKHI I3BLUINIH TOJI66 OpYyYJICaH XyBb HOMPUIH Bopnayruiin anxaH yeniiH Xuiix Oalican a>xui1 Hb
001uT r3py” X3MI3H HIPIIK OaricaH OMIII?. MeKcHK 6BUMH TICBIPTIH ynaaH Oyyaaii rapran
OHee/6p TYYHHUH YIII3CIH MIMHKIDX yXaaHbl aBax YHATIITIN Oaikad. [ '9BY SHAXYY YapMauaT
[IUHD IIBILTYYIUNT 6HO SPTHHUM 30pHITYYH 000X Hb HOOII 3X YYCB3P XaHTAJITIYH, TOHOT TOX0OPOM*K
XaHTAJITTal, THKIIIUIAT X00J XYHCIIP JIIXUIH MyyTaid, O3 TIATIACOH MOPIRKUITHYYL Ay TMAr
HPTIIUIT XaHrax 30PHIIT0J YUIIYYJI9X 3PUUMTIH il 33prasc Xxamaapaas aM>KWITal Xyp3d3ryH Tya bopnayr
@KUIJIaraar siByyjiax XaparTour Xapyy/k OaiHa. Y I'3C3H TyXalH TOCIUIT OPXUX00p MINHA3A Oaixa?.
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His new idea — to shuttle wheat seeds to new
locations where altitude and temperature differences
would allow a second growing season — ran afoul of
conventional botanical wisdom. But he persevered.
Risking his career and reputation, he pursued the
new double season regimen. He held fast to a tightly
focused agenda, developing new strains with high
potential for quick and tangible outcomes, scaled

up his work to include many geographic areas and
environments, and kept the end goal — reducing
hunger by improving wheat yield — fixed firmly in
mind.

By 1963, 95 percent of Mexico’s wheat harvest
derived from Borlaug’s improved varieties — and
the harvest was six times higher than in 1944, when
he first began his work there. Mexico had not only
become self-sufficient in wheat production, it was a
net wheat exporter.

Borlaug’s success in boosting Mexican yields
repeated itself over six decades of incredible
scientific advances. These saved hundreds of millions
throughout the developing world from starvation and

TyyHAa TepceH mmHA canaa 00J10X ynaaH OyynaiH
ypuiir Oatipiain (eHAep) OOIOH TeMITepaTypbIH
30p66 UXT3U ra3apT KWIA33 X0Ep yaaa CJIr3H
Tapuaiax Tanxaap OafcaH X3l 9 ypramal 3yiH
SHI'MUAH OWJITOATHIH XYPIIHI XYPIITYH 3Yyiii Oaiinaa.
[Max 133 11 TAp0633P TICU YAAIH ©6PHIAH alldaH TyIaa
OO0JIOH HAP XYHAMHUT 3PCANI OpyylaH Oaix axiaa
YPTIDKIYYAC3H. Tapasp XyplaH XyraiuaaHi, Mail
HapUiH XyBaapuiiH Jaryy axuulax eHJep yprail
erex OyymaitH IIUH? TOPIHUT Ouil OOJITOXK, ©0pUNHH
XUHCIH aXKJIBIT ra3ap 3YWH O0JIOH OPYHBI XYBb]] 60D
OPTOH XAOMKIHUH OYC HyTarT TYT39H IRITIPYYIIX
OYyXui 11 YU SIBIBIHXAa TYPIIHUJ 30BXOH ©0pHUITH
SICUIH 30pUiTO 00JI0X yiaaH OyymaitH rapubIr
HOMITIYYIICHIAP OJICTONIOHT OyypyyiIax XdOMI3H
30pHIITO0 YaH/ IaraH MepAex Oaiinaa.

1963 on raxan bopnayruiin rapracas MHH? TOPIUUT
HUUT Tapuananteiaxaa 95% Hb X3p3III9H TapHalICaH
Mexkcukuite ynaan OyynaiiH yprai #b 1944 oHBIXTON
XapbIyyaoan oyroy bopimayr Mekcuka aHXJIaH
QKHUIUTAX 3XAJICOH TP YEUHHXTIH Xaphiryynoan 6
JaxuH wiyy Oaiiaa. YyHuil yHICOH 139p Mekcuk
yJIC Hb yaaaH OyymaaiiH YIHIABIPIIIID 06puiiree
OYpaH XaHraaJ 30rcoXryi yiaan Oyynai SKCIOpTIOry
0oJicoH OMa’.

MexkcukuiiH ynaan OyymraiH yprambir H3MITAYYICOH
9HAXYY aMXHIT Hb 60 rapyi )Kujl J1aBTarAcaH oM.
TyyHwuii rapracas MMHAIIX YXaaHbl HIIT Hb
XOKIK Oyl OPHYYIBIH OJIOH Casi XYHHUIT ©JICreseH,
TYHKIUIH TyTarjuraac aBapca oM. TyyHHA OyTasm

malnutrition. His work touched small- and large-
scale farmers alike. It is hard to imagine a staple

crop anywhere in the world where Borlaug’s tools,
techniques, or actual hands-on research have not led
to substantial improvements in production, nutritional
quality, or resilience of crops to pests, disease, or
adverse climatic conditions.

Borlaug’s sweeping transformation of global
plant cultivation is truly a legacy to admire. But for
those of us who manage scientific endeavors, he left
another enduring legacy: He was not afraid to take
risks. He focused on solving large-scale problems
with similarly large-scale research, and he worked
on projects where the payoff in food security was
tangible and immediate.

Borlaug proved that science and technology could
improve the well-being of people across the globe.
In his last years, he realized that future challenges
demanded new tools, new strategies, and new intellect
if science is to improve the human condition further.
In the agriculture community, we can put this legacy,
and this insight, into action.

TOM OOJIOH KMKUT (hepMEPYYAS 4 TIC3H WKW YP
IYHT Y3YYJIC3H Omman. bopnayruitn 6onoBcpyyscan
apra, TeXHUK, CylajraaHbl apBHH Oasiar 6apuMT
Hb YWJIJBIPIIDIUUAT UX33P HAIMATIYYJI3ITYH,
TKIIIVIATUIH YaHAPBIT CallXKpyynaaryil, XOpToH
0O0JIOH OBUMH/ ypraMall TICBIPTIi 00I00TYH, yyp
aMbCTaJIbIH HOXIO AACAH 30XUI[00TYH THIM
TOXHOJI0N Oapar yryi 6mma.

Bopnayruiin 13axuil HHATHHH ypraMiiblH
TapHuaganTaj OpyyJlcaH IHIXYY 66pwIeNT Hb OUAHUN
LaaIIu/] IaraH MepeX 6B 00JIOX Hb YHAH. [3x133
IIMHKIIIX yXaaHbl CyJairaar 3pXJdH siBYYIDK Oy
OMIIHUI XYBB]] T3PA3P 66 HATIH 6B YIIIICIH Hb
TIPI3P IPCHIINIC OT'TXOH U almarryi sssaan Oaiinaa.
THpa3p TOMOOXOH X3MKIIHUHN acCyyAIbIT TOMOOXOH
XOMKIIHUH cyAanraa XuMUCHUM YHIC3H 133p IUHIAX
YU 2KWUIaH, XYHCHUM Oaranraar Oaiimana
Y3YYJI3X HOIIee Hb 3epIr, Xyp/aH XyramaaHsl 0aix
TOCIYYA I33p aXXuJutax Oaimaa.

IInHxI3X yXaaH, TEXHOJIOTH Hb A3JIXUI HUUTHIH
XYMYYCHIH CailH CaiiXHbI TOJ106 YHIWIIX ECTOU
YATUUT TAp OamiaH XapyysicaH oM. Tapasp eepuiin
aMbJIPAJIBIH CYYIMIAH KUITYYAS X3PIB IHHKINX
yXaaH Hb LAaIlUI XYH TOPOIXTHUI HOXIea Oalabr
caibKpyyJax 30pHITOTON JT 00 maarm Tyarapd Oyi
COPHITYY/I Hb IIMHD apra Xdp3rcal, IMWHD CTPaTery
OOJIOH HIMH? O yXaaHBIT Maapaax OyHr caitap
yxaapu Oaiiaa. Xeznee ax axyiH candoapT TIpI3p
©OpUITH OBHIT YIIAIIK IHIXYY ©BOO LA aXKUIT
X3par 00Jrox 3aMbIT 3acCaH OMII?3.
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Adapting Borlaug ’s Legacy for a
New Era

New challenges make it necessary that we again
transform agriculture through science and new
technologies. Our food production systems face many
challenges that threaten our ability to provide a safe,
adequate, and nutritious food supply. The U.N.’s
Food and Agriculture Organization predicts that
food production must double by 2050 to meet global
demand, even as it faces new threats. Our food supply
must adequately address nutritional issues that range
from obesity to malnutrition. Additionally, we need to
develop processes and technologies that protect our
food from microbial contamination.

Even as demand for food grows, competition

for the energy needed to produce it increases. The
International Energy Outlook 2009, published by the
U.S. Department of Energy, projects that total world
consumption of marketed energy will increase by 44
percent from 2006 to 2030, most notably in China and
India. New renewable energy sources must enter the
production chain if we are to assure adequate food

BopnayrMmmH eBMUr LUMH3 3pUHA
30XULYYIaH X3pP3NKYYNnaX Hb

unssp Tyarapu Oyl copunTyynaac xapaxaz Oun
X0J106 K aXyWT IIUHKIIX YXaaH, IIMHI TEXHOJIOTHITH
TycIaMKTalTaap MIMHIWINX Iaapiararaid 000X Hb
xaparjax 0aiHa. bumHui XYHCHUN YHIIIBIPIDIIHAH
CUCTEM Hb OJIOH TOOHBI COPWITTOM TyJArapaH, YYHUH
yJIMaac aroyJAryu, TIKIIUIST, XaHTaITTal X3MKIIHUMN
XYHC33D XYH aMBIT' XaHTax OUIHUA OOIOMKHI
3aHanxuiiok Oaitna. HYB-piH XyHC, Xenee ax axyiin
Oaifryyrraraac JPIIXAA HUATHITH SPIITHNAT XaHTaXbIH
Ty XYHCHHH YITaBapiman 2050 ol rax31 Xo€p
JaXWH HAIMITICOH Oaiix €CTOM XOMI3H TaaMariax
OaifHa. MaHali XyHCHUI XaHTaM¥K Hb WYY
MKHHIIC SXJIP3 THKIIUNH JyTaraan XypTanax oyx
TOPJIMIH acyynan XaHjcaH 0alx MaaparaTain.
TyyHWI3H Ol XYHCHHN OYTIATIOXYYHUNT MUKPOOBIH
00XUpAI00C XaMraajax Yl aKuwiiaraa, IpoLecChIr
0ooBCpyyIax maapjararaii OaliHa.

XYHCHHH OYT33TAXYYHHUH 3P3NIT HXICCHH U TICHH
YYHHUT YIJIABIPI3XA/ Maapuiararaid 3puuM Xy4HAN
epcenieeH HAMATACIIp OaitHa. AHY-p1H Dpunm
XYYHUHN siaMHaac HUATITYYICOH OJNOH YICHIH SPIiM
Xy4uHUit Tenes Oaiman 2009 unTrang KypacaHaap,
JDIXUHH XOMXKIDH] 38X 3391 HUHITYYIDK Oyi spuum
XY4HHH x3pa1133 Hb 2006- 2030 onyynan 44%-
nap ecex 0ereeJ 3HXYY ©COJITHHH UX3HX XyBb Hb
OHATXAT 00I0H XSATa YICYyyaaa HOOTAOX aXad.
XYHCHUH XaHTaM)KUIT XaHTanTTail 6alaTraxbsH Ty

supply. Agriculture can play a key role in developing
those energy sources.

Agricultural science must respond to these
pressures, both to ensure the sustainability of the U.S.
food, fuel, and fiber system and to address some of
the world’s most intractable problems. In this spirit,
Borlaug would have welcomed the National Academy
of Sciences’ new report, A New Biology for the 21st

The Agriculture Research Service of USDA is enhancing the
phytonutrient content and longevity of tomatoes with genetic
engineering techniques. This scientist is working at an agency
laboratory in Beltsville, Maryland.
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AHY-bIH Xeee ax axyiH saMHbl Xapbsia Xeee ax axymnH
CyQanraaHbl TeB Hb TEHETUKWUIAH MHXEHEPYNAMNWIAH aprbir aluurmaH
ynaaH NOOMUIH (UTO-TKIINNITMIAH aryynamx 60noH ambapax
YyagBapebIr camxpyymk 6anHa. 3ypar 43spx cyanaad Mapunang
MYXWIAH BenTtcun xoTblH nabopatopuy axunnax 6anraa Ho.

YHIABIPIIUNH CYIDKIIH] COPIIAIA3X dPUUM XYUHUN
[IMHD 3X YYCBIPHUUT HIBTPYYIIIX Iaapjiara ypral
rapy 6aifHa. DHIXYY IPUUM XYUHHUH 53X YYCBIPHUT
XOTKYYJIIX3 X6/160 aXK axyd rojuiox YYpruir
TYHUPTI3X Hb JAMKUTTYH.

Xemee ax axyiH IIMHXKIIIX yXaaH dHIXYY OyX

axaiT, acyymIyyasir naBaH rapdy AHY-bIH XyHC,
TYJIII, HOOCHBI XaHTaMXUHH CUCTEMUUT TOITBOPTOM
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Century, as the next great step in harnessing science a laser-tight focus on areas where the “new

to solve societal challenges. Its recommendations biology” can offer the most promise of
speak to values he held dear: transformative breakthroughs;
* Taking bold, risk-taking approaches to * Scaling up research efforts across disciplinary
understanding fundamental questions in biology; boundaries to match the complexity and

« Tackling complex scientific challenges with magnitude of 2Ist-century problems;

The National Institute for Food and Agriculture conducts research to achieve national objectives, such as improving childhood nutrition. These
New York City students are eating in a school cafeteria where they are served nutritious, low fat, and locally grown food.

YHOSCHUI XYHC, X686 ax axyiH XYP33naH Hb XYYXAUNH TIXKIINNITUIAT camxpyynax YHAICHWA XaMX33HWI cyaanraar xuik banHa. 3ypar
[93px Hbto VIopKbIH Cyparing OpoH HyTarT ypryyricaH, 3pyyn, T3K331ar X00n XYHCUIAT CypryynuiiH kadea naax banna.

OaliraxplH XaXyyraap A2JIXUi Tynrapaan Oyl ©OPUJIONITHIT raprax 4aiax canbdapyys 135p
3apMM HOI'3H XYHIXOH aCyyAJIbIr INMAI3X OOIOMKTOM IIMHKII3X YXaaHbl 93P33T3H acyyanyyabir Xypil
0aiix maapjuara MeH Tyjirapd Oakina. DHaXyy Xapaaraap TOBJIOPOH Cy/Iax,

YHICHITH XYP33H Y HICHUH MIMHKIIDX YXaaHbl e 21 mayraop 3yyHI Tyarapax acyyuiayyablH 931p3d
aKaJIeMHUHH rapracat 21 1yrop 3yyHsI IHHY OHONOTH 0OJI0H Lap XYP32r 30XMCTOM MIUHI5X 30pPUIT00p
X5M3X Taiianr bopiayr TanapxaH Xy1oH aBd, CylajiraaHaac rapcaH yp AYHT ©preH Xyp3dH
HUATMUHAH COPUIITYYABIT INMIABIPIIXI MIUHKIIIX TYra9X,

yXaaHbIT Jaiiuwiax qapaardilH TOMOOXOH aixam
9X3JUII3 XAMIIH caifmaax Oaiican Oyifzaa. DHIXYY
TalIaHa TIyp/icaH caHajl 36BIOMXKYY/ Hb TYYHUHN
3pxaMIIXK OalicaH YHAT 3YHIICHHUT TycracaH Oereen,

o [umximx yxaang raprax Oyit OWgHMA JIBIIAT
Hb XYHHUH 3pYYJ M3H]I, XYHCHUH Oaranraar
Oaiiian 00JI0H Xyp33JI3H Oyl OPUHBI aCyyaali]

- 3EPAT HOJIOOreepee XIMKHUTIANK OalXbIT

) . . Oartanraaxyynax.
* buonoruiis cyyph acyy Ty yapir OHITOXEIH Tyin [InH> 6uosnory Tailad Hb Tyarapaas Oyii
30pUMOT, 3PCIIITIN XaHAJIarkr OapuMTIax, ACY Ty IS TED XYD33, TYyEuir MuHEX
* “IlunH> OMONOrHIH" XYPI2H/L INMIDKUAITHIH 5pC maapaariax IHI/IH)KI/IJIFSC;, CylaIraaHsl yiin
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* Ensuring that our progress in science is measured
by tangible impacts on human health, food
security, and environmental stewardship.

The New Biology report recognizes the magnitude
of these challenges and of the research effort
required to meet them. The report explains how
future advances will rely upon a more fundamental
understanding of plant life itself:

The long-term future of agriculture depends on
a deeper understanding of plant growth. Growth
— or development — is the path from the genetic
instructions stored in the genome to a fully formed
organism. Surprisingly little is now known about
this path in plants. A genome sequence provides
both a list of parts and a resource for plant breeding
methods, but does not give the information needed
to understand how each gene contributes to the
formation and behavior of individual plant cells, how
the cells collaborate and communicate to form tissues
(such as the vascular system, or the epidermis), and
how the tissues function together to form the entire
plant.

The report recommends deploying new technologies
to help understand how plants grow and thrive,

aXuJuIaraar ToIopXxoiiicon 6mma. Tainann
IypJcaHaap UPIdAYHH JPBIUTYYA Hb XOPX3H
YPTraMJIbIH aMbIPaIbIH YHICOH OWIITONT 33D
CyypmIax OOJIOXBIT Taiidapiacan 6eree, YYHI:

Xenee ax axyiH ypT XyraraaHnbsl UpI3AYH Hb
ypramiIblH yprajiThlH TanaapX I'YH3TCHH OMITONT,
MBIUIATT TYITyypiiax 00oiHo. Yprair Oyroy XerKuil
Hb T€HUJ XaAraJlarACcaH TeHETUKUINH M3I33III
OypaH OYpaIICIH OpraHu3M Ouii 00JIOH 6coX 3aM
Oudd. [afixanrtaii Hb ypramiiblH HIXYY 3aMbIH
Tajaap TyH 0ara XaM3X33HUH MIIATTIA Oaiiraa
oM. ['eHnii napaanan Hb X3CaT OYpHIH JKarcaait
0O0JIOH YPraMJIBIT YPXKYYJI3X 39X YYCBIPUIH Tanaapx
MO3I3JUITMHAT XaHTralar X30ui 4 reHu 00JIroH Hb
TyXalH ypramJibiH OyTa1] Ouit 60mox 60JI0H 31 3¢
OYpUIH IIMHX YaHAPT HOJIOOJOT, 31 3CYY/ XIPX3H
HUIDK JapaardifH OyTUMHUT Yycraasr (KHIIdS Hb
3PXT3H OOJIOH XallbC I3X MAT), yAMaap X3PX3H [aalll
ypramai OOJIOH ecZier IPOLIECCHIH Tajgaap siMap HArH
MOBJI33JI3]1 aryyJajaarrryi.

Tailinan a33pX caHan 36BIOMXKYY Hb ypramail
X3pX3H yprax, Xerkier tajaap, Tap TycMmaa i,
SCHIH TYBIIWHJ X3PXOH YPraKk Xerkaer 00JI0XbIr
3arBapwiajblH OOJIOH CUMYIISLBIH apradiajibir
aIunIad 00JI0BCPYY/aH, OMITOATHIT H3MATYYIIX3
IIMHD TEXHOJIOTHIT alllMIIaXbIl CaHall 00JITOCOH
oM. Tailnann gypricaHaap XaMruidH rojl 30puiro Hb
OpOH HYTTHIH OJIOH TOpeJ HOXIIe] TOTTBOPTOWT00p
yprax yajiax ypramiiblH TOpeJl 3yWIHHAT Ouid 60Irox
YP AYHT3H XaHIUIarsIr Ouid OONToX SIBAAJ IOM.

including modeling and simulation tools to visualize
growth and development at the cellular and molecular
levels. The goal, the report says, is a more efficient
approach to developing plant varieties that can be
grown sustainably under diverse local conditions.
Developing these new tools will make possible new
methods and techniques to address problems in
health, energy, and environment as well as traditional
agriculture.

We take precisely this approach at the U.S.
Department of Agriculture. We are committed
to combating world hunger by developing new
crop varieties that can grow and thrive under
environmental stress. We will employ every
means in the science toolkit to this end; we cannot
afford to ignore any scientific field that promises
breakthroughs toward global food security. We know
that this research will yield collateral health, energy,
and environmental benefits. The advances will help
American farmers remain competitive in the global
agricultural marketplace, even as we reduce the toll
from starvation and malnutrition in other countries.

Today’s challenges require more than new ideas
and new tools. A new approach to how research is

DAr33p WIKMHA aprawianbir 00J0BCpyyliax Hb
OOJIOMXKHT IIIMHD apra, TEXHUKYYAUUT Onii OONTOH,
3PYYJ MIHII, 3pUUM XY4, XYPIUH Oyl opunH
OOJIOH YIIaMXITAJIT X100 XK axyiy Tyarapaas Oy
aCyyUTy YIbIT IMUHA3X OOJOMIKHIAT OUii OOJITOX HOM.

Ouaxyy xauiarsir AHY-p1H Xenee ax axyitH
siaM HyXallTaiiraap Mepaex Oaitna. balirans opuHbI
XaxHp XaTyy HOXLeJ] Yprax 4afax ypraMmiblH HIHHD
TOPIUHUT TapraH aBCcHaap, OW IIIXUUH XIMKIDH]T
Tynrapd OyH eJICTeJIOHTHITH 3CPAT TIMIPHD X3MI3H
3YTI¥K Oyt OMids. DHIXYY 30pHITO00 OUJT
MIMHKIIX yXaaHd XdparIdk Oyl OyX apradsiaisir
amumniax 6eree YHIXYY candapT IWKHD A3BLUIMIT
aBuupy OOJIOX LIIMHXKJIPX yXaaHbl sMap HII3H
canbaphIT Xalxpanry# yiaad»k O0IOXTYH oM. DHIXYY
cyianraa Hb 3pYYJI MIHI, SpYUM XY 00JIOH OaiTab
OpUHBI candapT Xxamaapax yp Heleer y3YyJIH? XdM39H
Oup oitnrox Oaifraa. YyHUH yp IyH[ rapax A3BIIHIT
Hb AMEpUKUIH GepMepYYIdI ATXUHH 3aX 33311 133D
epceIiex yaaBapaa xaJarajiaH YIAA9X3 TYCIaxbIH
xXaKyyraap Oycaa yic OpOH]I TOXHOX Oyi ecreeH
0O0JIOH X0O0JT TIKIIUUH AyTarajbr Oaracrax
OOJIOMKHIT OJITOHO.

OHeeruiiH COpUITYy/ Hb IIMHD caHaa, IIIMHD
aprausjanaac XaBbI'YW WYY 3YHJICHUT IIaapiax
Oaifra. Cynanraa MUHXAITIAT X3PX3H yaUpAax,
CaHXYYKYYJI9X IIMHA XaHAJara, MeH YYHHH aMKHIT
OJIONTHIT X3PXAH XIMKIK 0alixX 39pruiir sapunMTai
mraapaax Oaitna. AHY-biH Xenee ax axyiH ssaMHBI
XyBBJ] 9HAIXYY IIMHY apradjajblH aHXHbI alIXaM Hb
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Scientists with the USDA's Agriculture Research Service examine different samples of alfalfa,
genetically engineered for improved characteristics such as leaf retention and disease resistance.

AHY-bIH Xeee ax axyiiH fslaMHbl xapbsia Xeee ax axyiH CyaanraaHb| TOBUAH aXKUITHYYA FEHETUKWH
VHXEHEPUSIaNUIAH apraap HaB4HbI ypraL, 60MoH eBYMH 3CIPryyLIaX YaABapbIr Hb caikpyyncaH
LiapracHbl Tepen GypuiiH A33XWiAr wanrax baliraa Hb.

funded and managed, and
its successes measured, is
required. For USDA, that
new approach is represented
by the National Institute

of Food and Agriculture
(NIFA), launched by
Secretary of Agriculture
Tom Vilsack in late 2009.

In setting up NIFA, USDA
turned to colleagues in other
U.S. government scientific
agencies to identify “best
practices” for managing
federal grants. Among the
lessons we learned and will
implement:

* QGreater transparency and
accountability will inform
our grantmaking.

* We shall resolve many
problems into a limited and
discrete set of issues and
tackle their root causes.

2009 onbI cyymsp Xenee
ax axyiiH cang Tom
Busncakera anban €coop
H3C3H Y HAICHUHN XYHC,
X6/1606 aX axXyhH XYp33JI39H
0ok GaifHa.

OHIXYY XYPINIHT
aHx Oairyymaxgaa
Xel1e6 ax axyiH saM
AHY-p1 3acruitn
ra3pbiH Oycaa MIMHKIIIX
yXaaHbl areHTAaryyaazn
XaHZaH, T3IHA3C
CypaJIia, XOJI000HBI
CaHXYY KWJITBIT yIHpIax
“MUIA3T aprawianyyabr”’
TOJOPXOMUIICOH. DHIXYY
cypcaH cypramkaacaa
Oup 1oopx 3yHIICHIT
XIPOTKYYIX Oereen, YYHI:
* Un Ton Gonon
xXapuylyiararai oaiipIr
XaHracHaap OUIHUH ONToX
Oy THTIIITUIH Taaaapx
MDI3IIT TYTIIX,

* Xsi3raapnaraMait 60J0H
Oue maacaH acyyTyyJIbIH
XYP33H/T OJIOH TOOHBI
aCyyIJIbIT IIHUJI3H,
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* Instead of trying to grow as many narrow,
singleissue or single-focus research programs
as we can, we shall identify and recruit the best
minds — wherever they are — and make sure we
retain their services and reward their work.

Now is the time carefully to assess and agree on
broad but discrete challenges. By identifying these
skillfully and deploying resources effectively, we
can help solve large and previously intractable
societal problems — climate change, food safety,
child nutrition and obesity, food security at home
and abroad, abundant and renewable energy — and
hold the promise of doing so while preserving and
improving our environment and generating wealth in
rural America and the world.

Norman Borlaug applied agricultural science and
technology to the challenging issues of his day.
NIFA aims to honor his legacy by securing equally
transformative change. Working with partners in
the United States and other nations, we can build on
recent scientific discoveries — incredible advances in

TOAr3PUIT YYCIak Oyi YHIAIC CYypUUT IINHITHD,

* Xs3raapiaaraMal, HoT acyyaall] XaHICaH, Hor
TeBIIOPeII OYXHil CynairaaHbl XeTeabepeec
WITYYTIUr39p, OUJ XaMIHiiH IIUIAAT OIOYH yXaaH,
MBUI3TUWAT TOAOPXOWIIOH TIAHUMT AllIUIIIAH,
TOOHUNA YHTYHITIAT aBy, aM>KUIIT Oy TI2Iuir
YHDIH).

XapuH 07100 6preH XYpP33HUM, OHIJIOT
COPWJITYYIBIT YHAJI3H, THATIPUNH 1ap XYPIT YHIIIX
uar 6onoon OaitHa. DIraspuiir yp dagBaprairaap
TOJOPXOUJIOH, HOOII 3X YYCBIPHIT Yp TYHTIHI33p
X3PATIBCHIIP OW UXIIXIH TOM XIMIKIIHUH, HOITOM
HAWTMUIH acyyIyyabIT IMARIYK daaax 0a YYHHHA
TOOH/JI YYP aMbCTaJIbIH ©6pWIOJIT, XYHCHUN al0yJIrYH
Oaiifian, XYyXJIHiH X00J THKIIJ, TOTOOIBIH 0OJI0H
rajgaajabplH XYHCHUH OatanraaT Oaiigal, copriasrisx
9PYMM XYY 33pAr Oartana. DArasp Y axusuiaraar
SIByyJax/1aa ©epuiiH Oalirallb OPYHBIT XaArajlaH,
CaibKpyyiDK, Oasmarniir AMEpHUKUITH Xe106 HyTar
00JI0H 0JIOH yiicax Ouit 600X 00IHO.

Hopwman bopnayr eepuiin nar yenss xenee ax
axyija TyarapcaH COpUITYYIbIT IUUIRX33P MIUHKIIIX
yXaaH, TEXHOJIOTHUT aluriacad. Y HACHUM XYHC,
X0/166 aX aXyhWH XYP33JI9H Hb TYYHHUH YJII93COH
OBUWT XYHAITIAH, T MWDKAITANH €0pUYIeTHIT
Oaranraaxyymk O0aiina. AHY Gonon Oycan yiucyyn
Jaxb TYHIIYYATAMraap XxaMTpaH aKujuiacHaap
Ou ypraMmai, aMbTHBI TeHHIH Japaaliibll TOTTOOX

sequencing plant and animal genomes, for example.
We have new and powerful tools — biotechnology,
nanotechnology, and large-scale computer simulations
— applicable to all types of agriculture. Agriculture
is a science and must draw widely from many
disciplines and many technologies, but our science
portfolio needs to be tightly focused to leverage
other resources and to prioritize its efforts. With

this approach, we can match Norman Borlaug’s
remarkable record of improving the health and well-
being of our global society.

YU Tapracad aMKHWIT A33p33 CYyypuilaH Haalln
xerkux 001H0. Og00 OMIPHI LINHD, XYIUPXAT
aprausan 000X OMOTEXHOJIOTH, HAHOTEXHOJIOTU
0OJIOH KOMITBIOTEPHITH CUMYJIAI Oaiiraa Hb X0J100 ax
axyiH Oyx canbapt ammriargax 00JIOMKTON OMII?.
Xenee ax axyil Hb OJIOH candap, 0JJ0H TEXHOJIOTHOC
XamaapalnTai candap Xdauil 4 OUTHHA TTHHKIIIX
yXaaHsl 0arm Hb Oycaja Heell 3X YYCBIPYYAUUT
Jaiiax 00JI0H XYIHH YapMaiiTyymaa s3p3aMO3Iaxan
aHxXaapHa. JHAXYY XaHJIarsll aluriacHaap Oun
JIIXUNA HUATUIH XYH aMbIH 3pYYJ M3H], CailH
caifxan OalaIBIT calbkpyyink yancan Hopman
Bopnayruiin raiixanTail TYyXUHT 1aBTax 4aiax oM.
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Feeding the “Hidden Hunger”

Meeting the world’s future food needs will test the
capacity and ingenuity of agriculture producers
everywhere. The problem is one not merely of
quantity, but of quality. More than 1 billion people
lack adequate amounts of nutrient-rich foods such as
meat, eggs, milk, and vegetables, according to a 2009
U.N. Food and Agriculture Organization estimate.

“Hidden hunger” is how the Micronutrient Initiative,
one of the advocacy groups seeking solutions

to the problem, describes malnutrition. “When
hidden hunger is widespread, it can trap families,
communities and whole nations in cycles of ill health
and poverty,” the organization explains on its Web
site.

nutrients that support proper growth can saddle
youngsters with lifetime disabilities.

Supplying all the world’s people today and in
the future with abundant nutrient-rich foods is the
most desirable, but the most difficult, solution.
Other answers are to distribute nutrient supplements
— vitamin pills — to populations, or to provide
fortified foodstuffs like iodized salt and milk with
added Vitamin D and calcium. These solutions
received support in a United Call for Action from a
coalition of many of the world’s major aid agencies
in 2009, including the U.S. Agency for International
Development and the U.N. Children’s Fund.

Still another answer to malnutrition is
biofortification — creating new versions of staple
food crops that come out of the ground with higher
nutrient content.

C hildhood deficiencies of key vitamins and

“Jlax eJCTeNeHT TIKIIXYHU

JDaxutin XyHCHULL Xopa2ydde Xaneax acyyoai

Hb X0000 adiC axyuH cardapvli Xy4ur Yyaodal,
Gepmepyyoutin OusHecuiin yp yXaaHaac waimaadiic
batina. Ananeyaa, XyHCHUL X3p32y33 Hb 306XOH

MO0 XIMHCIIHIIC 2A0OHA XYHCHUU OYMII0IXYYHULL
yanapmaii xonboomoti. 2009 ono aeyyncan HYB-vin
Xync xe0e0 asic axyiin bavieyyniacvlin cyoaieaazaap
bapae 1 mapoOym eapyii Xyn max, 6H0ee, CYy, XYHCHULL
HO200 33P32 MINCIINIE XOOA XYHCIIP 0ymazoaic
batieaa Hb MO2MO02OHCII.

Buvun maoicaon canaaunaza napmaii 010H YIACHIH
batizyynnaza “Jlano enceenon” 2aic HIPAIEOHC OV
9HD AcyyOnvle WUUOBIPIIX apad 3amyyoble UOIEXMI
IPAIXULLIdNC batieaa 662600 0al0 O1C2610H 23032 Hb
XOOJL MIACIINUUH OYyMA20aimal Xoni000mou 294c
mooopxotunxic batna. Tyc baueyynnazvii 6e0 Xyyocano
OUUCIHIIP “0aN0 OC2ON0H 2a3ap ABCHAAD MYXAUH
OpX, XOmM MOC2OHbL OPUIUH CYY240adc 2A0HA HULIM
VIIC YHOICMIH S0YYPA0 HIPEI2OIINC, XYH AMbIH OYHO
68U16]1 9PC HAIMI20092 batina.”

XO0O0JI XYHCI3p AyTarjax OalicaH ecBep HACHBI
XYYXIAyyA Oyx Hacaapaa Oue OsuinapbiH
JIOPOWTON, ©BUMH SMIII'T OPTOMTTHI OOJIOT.

JPAXuitH HUHT XYH aMbIT T3KIDIUIAT, UIWIAT
caifTail X00J1 XYHCI3p XaHTraHa 33T Hb XYHIX3H
COPWJIT TOIMIAT XYJI3H 36BII6epY OaitHa. OmooruiiH
Oaif/yTaap XYH aMbIH TOHKIIJIUHH Ty TaTAJIbIT HOXOX
30pWIIT00P BUTAMUH, HOMXKYYJICaH NaBc, I BUTaMuH,
KanpIap O0asuKyylcaH Cyyradp XaHrax 33par apra
x3parak OaitHa. 2009 oun AHY-s1H OJOH yICHH
xerxnuiiH areHTnar, HYb-piH XyyxauiiH caH 33par
OJIOH YJICBIH TOMOOXOH TYCJIaMKHIH Oairyysmaryyn
XaMTpaH YW aXujlaraansl TeJI66 HATAMAI ypHaira
HAPTOH Tycrail XeTea0ep XdPIrKYYyJICIH FOM.

TK33MUlH Ty TarJyIbll apyiirax eep Har apra Hb
OpYMH YEUHH X6/166 aX aXyHH TEXHOJOTMMIT alllUIiIaH
ypraubiH T:K33JUIT YaHAPBIT HAMATAYYIDX apra
oM. COHTOH YPKYYJIPX 3aMaap raprax aBcaH IIUH?
TOPJIUIH yprail Hb SHTUIH yprauraid xappelLyynaxa
WATWIST OHAePTHH, XaMIHIH o Hb X00JI XYHCHUN
TOTTBOPTOH 3X YYCBIp 000X YamBapTai.

H SIIX 6anq1/1p HaCcaHaaa BUTaMHH, TOXKI3JIJIOT
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HarvestPlus, one international agricultural research
project, is pursuing this solution with efforts to boost
the nutrient content of seven key staple crops grown
in Asia and Africa. These crops are beans, cassava,
maize, pearl millet, rice, sweet potato, and wheat.

Sometime later this year, HarvestPlus aims to get
the first biofortified crop into the ground. A strain
of beans with a higher than average iron content
has been bred for cultivation in Rwanda and the
Democratic Republic of Congo where up to 50
percent of children can suffer from an iron-deficient
diet.

By 2011-2012, HarvestPlus aims to develop a strain
of cassava that will triple the Vitamin A content of
the starchy staple crop and provide about half of
the recommended amount of the vitamin necessary
for proper vision. Though still in development, the
biofortified cassava is set to be in the fields of Nigeria
and the Democratic Republic of Congo by 2011-2012.

Xapsectllnac Tecen Hb X010 axk aXyWH
CyJaJIraaHbl YUIIIAIIAZP JarHacaH OJOH YJCHIH TOCOI
Oeree 1 PHI TOCTHITH XYPI3HI A3, AQPHUK THBHHH
yJIC OpHYYyAaJ Tapuajjar 7 rojl ypraublH WIHIAT,
THKIBJUIAT YaHAPBIT HAMITAYYIIIX TYPLIMIT XHIK
OaifHa. YyHz Oyypuar, Kaccapa, 3pA3H? IIHUIII, Xap
Oynaa, naraa Oynaa, aMTar TeMC, yilaaH Oyynait 39par
7 TOPIUIH ypraupsir TypIIXITAH XaMpPyyJICaH.

OH? oHBI cyyIT139p Xapsectllirac Tecnuiin
XYP23H[ YP)KYYIATHIHH apraap raprax aBcaH ypraublH
YpUUT Tapuaimk 5x3mH3. Tyxaiin6an, Pyanna, byra
Haiipamaax Apaunncan Konro yncyynan TemMpuitH
aryymnamx eHAepTI1 IMIMHD TOPIUIH Oyyprar
Tapuapk OaitHa. YIup Hb TOCOI XaMparacaH
JP3pXH 2 yicaa HUUT XYyXayyauiH 6apar 50 XyBb Hb
TOMPUIH JyTarnaiTaid r3csH cyjairaa rapas?.

Xapsectllnac tecnuiin xypasua 2011-2012 onn
SHIMIH KaccaBaraac 3 JaxuH UX A BUTAMUH aryyijar
LIMHY TOPJIMIH KaccaBa raprax aBaxaap axuulax
Oaitna. [1lun> TopiniiH KaccaBa Hb HYJIHHI Xapaar
X9BUHH Oaiiiraxaj nraapjaraax BATaMUHaap XaHrax
oM. O100ro0p CyJasraanbl &KW YPraDKUDK Oaiiraa
Oereen 2011-2012 onn mWuHY TOPIAUKHH KaccaBar
Hurepu, byrn Haitpamnax Apauuncan Konro yncaz
Tapuangaxaap TeJeBJex OaifHa.

In a HarvestPlus pilot project, Ugandan women grow a sweet potato
variety that is higher in Vitamin A content than the strains widley
grown at present. The increased vitamin content of this food staple
can help protect the population from infection and blindness.

XapgecTllnac Teceng xamparacaH Yranga amartai A BUTaMUHbI
aryynamxaapaa 6ycap TepnuitH TeMCHeeC XapbLaHryii unyy,
LUMHG TOPINWIAH aMTaT TEMC Tapuamkaa. AMTaT TEMCHUIA BUTAMUHbI
aryynamkuir HaMarayyncHaap YraHaa yncblH XyH aMbir nass
TOPIMIAH XanaBapT 6BYMH GOMOH HYAHMIA Xapaa Myyaax, COXpoX
3pCan3ac CIPrUNMK YaaHa.
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Crops Will Provide 21st-Century Energy

Elisa Wood

As nations hunt for ways to fulfill their population's
food needs in the future, the need to identify
cleaner energy sources is also urgent. In the future,
agriculture will likely meet some portion of energy
production, and various nations are pursuing this
potential today.

Elisa Wood specializes in energy issues and her work
is available at www.RealEnergyWriters.com.

lies not in the oilfield but in the cornfield, as

nations increasingly replace some petroleum
needs with bioenergy — fuel made from plants.
“Energy farming” increases demand and opens vast
new markets for crops: for sugarcane in Brazil, for
corn and soybeans in the United States, and for other
grasses, seeds, and trees in other nations.

O ne partial solution to our energy problems

Crop-Based Fuels in the United
States

Many nations already use bioenergy to run cars and
trucks, often in a mix with gasoline or diesel fuel.
The two major forms of crop-based fuel used in the
United States are ethanol from corn and biodiesel
from soybeans.

The market for these fuels is expected to grow. As
U.S. liquid fuel needs expand over the next 25 years,
bioenergy will help fill the gap, according to the U.S.
Energy Information Administration. Europe, Asia, and
Central and South America also rely increasingly on
this resource.

Bioenergy holds special appeal because it is
renewable — simply by growing agricultural crops.
We cannot replenish petroleum, today’s leading
source of most transportation fuel. Economists say

Yprai Hb 21-p 3yyHBIT 3pU4UM XY433p XaHIaHA
Onuca Byyn

Homxuiin yne opuyyo Xyn amelnxaa XyHCHULL XapI2ydoe
XAH2AXIH MOTIOO HINIIO XYHUUH YAPMALLIM 2AP2adHC
batina. 366X6H X00 XYHCHUL X3P32Y38 XAH2aX Hb
yyxan Ouw, XypasinsH Oyl OpuuHO XOp XOHOON2Y T
IPUUM XYUHULL WIUHD 3X JYC8IP 2ApeaH d8ax acyyodn 4
Xypyaap magueoaoic batina. Oupsin upaa0YUo X6066
aoic axyun canbap Ho 366X0H X00J XYHCHIIC 2AOHA XYH
MOPOIXMHULL IPUUM XYYHUU XIPISYIIHUL MOOOPXOT
Xy8utie Xaneax yypae Xya3sx 0010uimou.

Cyonaau dnuca Byyo spuum xXyunutl acyy()ﬂble
OdacHan cyoaneaa xutiode 662600 myyHuil
oymaanyyouiie www.RealEnergy Writers.com 6e6
xXyyoachaac y33oic 60IHO.

TaHIl 3X YYCB3p OuIll 00/K33. YUup Hb

JDIXUAH 3apUM yicaj TYJII aTaxyyHbIXaa
X3PATILRIPHUM TOTOPXON XyBUHIT ypramsaac raprax
aBcaH OWO TYJIIIIP XaHTaX OaifHa. DPUNM XYUHUHA
(hepM XdOMIBX IMIUHD OWIITONT OUit OOICHOOP yprait
HUIITYYJIDX IIHHD 3aX 331T3H 00K OaliHa TICH YT
Kunraan6an, bpazuna yuxpuiin HUmuHr, AHY -1
YPp Tapua, OyypUTUiH IO 3PANTTIH OYyTISTAIXYYH
00IDKII.

r a3pbIH TOCHBI OPJl Hb APYUM XYYHHH LIOPBIH

AHY-p yprau Hb TyNWwHUM Yyyxan ax
YYCB3p 60mnxkaa

JpnxuiiH 0JI0H yic opoH[ OUO TYJILIHHT
ABTOMAIIWH, T33BPUNH X3PATCIUNH MIaTaxyyH
OonroH ammriax 6ariHa. bro Tyamuir ronayy
OCH3WH, AU3elb TYJIITIH XOIbK Xp3rmaar. AHY-n
raprax apaar OWo TYJIITHHN YHICOH 2 35X YYCBIP
Hb Yp TapuaHaac raprax aBJar 3TaHoil, OyypUruitH
IIOIIHOOC raprak aBaar OMoN3eNb IOM.

3ax 39311 133pXH OMO TYJIIHUHA SPINT XIPATLII
[AaIIH] yJIaM H3MATARX TOJIeBT3H OaitHa. AHY -
BIH DpUYUM XYYHUI MAII3IUIMIH ra3paac siByyJicaH
cynajiraaraap, upax 25 xunuitH xyranaang AHY
JaxXb MIMHIDH TYJIIIHAN X3P3TIR3 OTIIOM H3MATIX
TOJIOBT3M Oaiiraa 6ereej OMO TYJIII Hb 3HD
X3PITIRIHUNA TOIOPXOH XYBUHIT HOX6X OOIOIIO0TON
raH3. EBpom, Asu, TeB 6onon OMHe AMepUKUIH
yJIC OPHYYZAAZ 4 I'3CIH OMO TYJILIMHI OHLIOMH
aHxaapall XaHAYyJDK 3X3JICIH.

buo tynm Hb yprauasn Tyaryypruajar yupaac
HOXOH CIPII3IIAAT IPUUM XYUHHUH 3X YYCBIP K
TOOLIOTJIOT OM. XapHH 6HOeA6ep aBTOMAIINHBI TOJI
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that as petroleum supplies diminish, we can expect
prices will rise. Experts predict that bioenergy will
serve as a 21st-century answer.

“Biofuels play a very, very major role in displacing
petroleum-based fuels,” says John Urbanchuk, a
bioenergy specialist with LEGC Consulting, an expert
services consulting firm with offices worldwide.
Indeed, if the United States replaced just 5 percent of

today’s diesel with renewable fuels, it could displace
as much crude oil as it now imports from Iraq for
diesel production, according to the National Biodiesel
Board, which Urbanchuk advises.

“And there are other benefits as well,” Urbanchuk
adds. “Biofuels provide market-based revenue for
farmers, which is very important. If you can provide
a marketbased return that reduces the amount of

In Brazil, sugarcane waste is used to produce ethanol, which is mixed with gasoline in a mandated formula for automobile fuel.
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Bpasun yncag YUXPUIH HULLMHMSHUIA XasirganbIr 3TaHO rapraH aBaxag, alumriax GaiHa. [aprax aBcaH aTaHOsbIr UJaTaxyyHTaﬂ XOnbX

60noBCpyyrcHaap asToMalUMHbl Ty BOSroH alwmrnaaar om.

THKII O0IK Oaiiraa maTaxyyH Hb HOXOH COPrIdTAIX
Oonomxryii tom. laraxyyHsl HUHITYyIaT Oaracsai
IaTaxyyHbl YH? ©CHO. XapuH ARIXUIH TIPryyiIdx
SIUUH 3acardu, HUHX33YAUNH TOOLIOOIK
Oaifraaraap 01O TYJII Hb 21-p 3yyHBI MIATaxXyyHBI
X3PATIIAT XaHTax Tojl 39X YYCBIP 00K Maraaryi
3. JIEI'T KoHcanTuHT KOMIaHUITH UHk334 JKOoH
YpOaHuyk OMO TYJIIIUHUT ra3pbIiH TOCHIT OPIOXK Yaaax
APYUM XYYHHH IIMHD 3X YYCB3P I'»K HOTOJDK OaliHa.

XapBa3 AHY nuzens TYNITHUNIXID XIPATIRIHUH

5 XyBHHUT J1 OMO TYJIIAAP OPIyyIcaH TOXHOJION
Hpakaac uMIopTOIIOT TYYXHM ra3pblH TOCOO X3IMHAX
a4 XoJI00rmoJIToN Ik YHADCHUN ONOaU3EINiiH
30BJIOJI MDIPJDK OaliHa.

I'a3pbIH TOCKHIT OMO TYIIIIIP OPIyyaax Hb 66D
OJIOH JIaByy TaJITal I3H?. JKuniman6asm, 6o Ty ImHuR
3ax 333JIMIH 3PAJIT HIMATIACIHIIP PepMepyyada d
ammrTai 6071H0. X3pB33 hepMepyya OMO TYIIIHUT

e Journal USA 47  IJaxum comeyyn AHY



government support that is provided to agriculture,
that money can be used elsewhere.”

Corn farmers, in particular, are reaping benefits
from the bioenergy boom, because of a U.S. policy to
increase the amount of ethanol in the gasoline mix.
The nation added more than 34 billion kiloliters of
ethanol to gasoline in 2008, using 3.2 billion bushels
of corn. A federal mandate will quadruple ethanol
production by 2022. As manufacturers expand, they
will need more corn. By 2018 ethanol production
will likely account for 35 percent of U.S. corn use,
according to the U.S. Department of Agriculture.

Corn makes sense as an energy crop in the United
States because “we grow corn, process corn better
than anything else we do,” says Urbanchuk. Corn is
the nation’s most widely produced feed grain, and
the United States keeps finding more efficient ways
to grow it. Last year the United States produced 13.2
billion bushels, a record crop, on 5 million fewer
acres (2.02 million hectares) than the previous year.

Soybeans, the main crop for biodiesel, also are
grown aplenty in the United States. The nation is the
world’s largest producer and exporter of soybeans,
with almost 400,000 farmers in 29 states growing

YHACOH TYYXUH 3AUNAT HUIITYYJIDX 3aMaap alur oJik,
3apyUIaa HOXeK 4aaBajl 3aCTHIH ra3paac xeee ax
axyiH caibapTt Tataac OOITOH OJNTOAOT XOPOHTHIT
©6p 3YHIII 3apiryyinax 00JOMKTOH FOM.

AHY-pIH 3acruiiH ra3ap XoJIMMOT HIaTaxyyH
Jlaxb 3TAHOJIBIH XOMKI3T HAMALAYYIIX 00A510r0
OapumTaink Oaiiraa Hb Yp TapHaHbl PepMepyYadT 9
aIlAT TyCTal IOM. YUIUp Hb OHO TYJIITHUH X3PITIII
HOMDTIPXUHAH X3P33p YP TapUaHbI IPIIIT HIMITIIH)
3¢l YL 2008 ouy AHY -1 3.2 TapOym Oy1iiens yp
Tapuaraap HUAT 34 TOpOyM KWIIOTUTP 3TAHOJ Tapra
aBy, TYJILMH] allUIIax?3. X0J1000Hb! 3aCTHIH Tazap
2022 oH T3X3/1 3TAaHOIBIH YHIABIPIIIUAT Oapar
4 maxwH HAIMATAYYIDXI3P TOIIOBIOX Oairaa oM.
Oepeep X3710311 3TAHOIBIH YHIABIPII HIMITIAIXUITH
X3P33pP YP TapUaHbl 3PAIT HIMATIIHD rI¢3H yT. AHY -
bIH X6/100 aX aXyiH saMHBI TOOI[00ICHOOP 2018 oH
raxon AHY -1 Xypaaxk aBcaH HUHT yp TapHaHbl 35
XyBHHT 3TAHOJ YHJIAB3PIIAXOI 30PHYyJIaH allnuiax
I'3H).

AHY-n yp Tapua Hb 36BX6H XYHCHHI
OYTI3rIXYYHHUI YHIACOH 3X YYCB3IPAAC TaHa TYIILI,
9PYMM XYYHHH TOJI 9X YYCB3P O0IHO I3a3rT YpOoaHuyK
WTrATIH Oaiiraa oM. Snanarysa, AHY-sH depmyyn
XaMTUWH CallH YaHapblH Yp Tapuaraapaa ajjaapTai.
Yp tapua b AHY-bIH razap tapuanaHruiiH
cayidapblH XaMTHIH TOJ yprail 0eree 1 3acruiiH
ra3pblH 3YT33C 4 [3C3H YP TapUaHbl YHIIABIPIIUIT
JOMKHX OJIOH SIH3BIH TOCOI XAPIKYYIA3T. OHrepceH
xwmt AHY -1 13.2 TapOym Oymiens yp Tapua Xypaax

them. U.S. sales of biodiesel fuels, blended or used
in pure form, totaled 1.7 million kiloliters for 20009.
As one bushel of soybeans can produce 1.4 gallons
(5.3 liters) of soy-based biodiesel, farmers supplied
nearly 328 million bushels of soybeans to renewable
biodiesel in 2009 alone.

International bioenergy drive

Biofuels and wind are expected to be the fastest
growing renewable energy resources in the 30
countries making up the Organization for Economic
Cooperation and Development. Estimates are that
India will expand biofuel use 15 percent over the next
two decades, and China 10 percent. Biofuel industry
growth also is under way in various South American
countries.

But the United States and Brazil are the leaders,
and are expected to remain so. The two countries
produce 70 percent of the world’s bioenergy. While
the United States produces more ethanol, Brazil is
often described as the first biofuel economy. Backed
by substantial government investment, Brazil for

aBcaH 0ereeji ©MHOX OHTOH Xapbllyyiaxaj HUIT
TapuaincaH Tanoaii b 2.02 cas ra tanbaiiraap Oara
Oaiiraa Hb ypraIfslH rapil HAMAITIACOHUHT HITTIK
OaifHa.

Buonuzenuita ros Ty 600X OyypUTHiTH Mo
4 r3¢oH AHVY-bIH razap tapuananruiia candapt
30HXHIDK OaitHa. AHY Hb OyypuruiiH momrss!
YUIBIPIIRI, SKCIIOPTHIH XAMKIITIIPII JAIXUN
TAPIYYILIAT Oereen ogooruiiy Oaitmraap AHY -siH 29
myxkuitd 400,000 opuum depma Oyyprar Tapuamk
Oaiina. 2009 onn AHY-bIH 3ax 33311 193p XOIUMOT
00J10H 113B3p Oaiimiaap 1.7 TOpOYM KUIOTUTP
Ouoausens Xyqangaanarmpkdd. Oepeep x3m051 1
Oymiens Oyypuruita morioop 1.4 ramtoH (5.3 autp)
Omoar3eNs Tapral aBHa '3k TOOIIOOIOXO/ 36BXOH
2009 onn AMepuKHiiH pepMepyy OnoaH3enHitH
YHIABIpIaa 30puyaan 328 cas Oymens OyypUruita
LIOII HUMIYYJIC3H T3C3H YT IOM.

OrnoH ync aaxb 6Mo 3puYnmM xyu
yunasapnan

DIUNH 3aCTUIH XaMThIH aKUJUIaraa XerkiIuiH
OaifryysurarsiH TumyyH 30 yiChlH IyHI SBYyICaH
cymanraaraap 0o TYJII OOJIOH CalXy Hb HOXOH
COPIIATARX SPUMM XYUYHHHA HallBapTail 93X
YyYCB3p Oosox Marajyian enzep Oaiina. Mpax 2
KIJTUHH Xyranaana DHITXAT yic OUo TYIILHUHA
X3panmaras 15 xysuap, Xaran yne 10 Xysuap Tyc
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Bioenergy: Available, Renewable, Sustainable

Bioenergy is energy derived from recently living organisms.

Bioenergy does not contribute to climate change because the carbon dioxide (CO?2 ) it produces is derived from
carbon that existed in the atmosphere in the form of another recently living thing. Fossil fuels, on the other hand,
release into the atmosphere greenhouse gases that were previously encased within the earth.

Biomass is the total mass of living matter within a given habitat, including commonly used fuels such as wood,
but also a lot of items usually thought of as waste: agricultural waste, dung, municipal solid waste, industrial
waste, and some crops that may be cultivated expressly for their use as fuels. Another attractive feature of
biomass: It’s just about everywhere, not concentrated in a few countries.

Tanks filled with ethanol made from the adjacent fields of sugarcane are seen in this view of Brazil’'s biofuel enterprise.

Courtesy of Anna Marie Ball/HarvestPlus

BpasunbiH HAraH G110 TYMLUHWIA YANABIPUIAH 3ypar. 3ypér [39p 3TaHONIo0p ,qyyp-rscaH TOM CaBHyy[ Xaparaax GaiiHa.

bro spunM xy4: OngonTomn, HOXOH
COPIIITIIXYML, MOH TOITBOPTOH

buo spunM Xy4uir aMbJ] OpraHU3MBbIH YIIATAIIC raprax aBaar.

Oepeep x3110311 61O HPUUM XYUHIIC SUIrapAar HYYPCXYWIMNHH JaBXxap UCII Hb aMbJl OpraHU3Maac sirapjar
ydpaac yyp aMbCTaJIbIH 06pUJIONTOH HOJIeeNAerryil. XapuH HYYpC Hb araap MaHAAJIA XYIIMKUINH XUH
SUITapyyJAar y4paac yyp aMbCralblH ©0pUIOATHIH T0Jl IAATraaH oM.

BromMacc ramar Hb TONOPXOH HyTar J3BCTIPUIH XYPISHI XsA3raapiaricaH HUAT aMbJl OPraHU3MbIH HHHAIOD
oM. bromacc Hb TYJIITHAHN TOJ 39X YYCBIP 00JI0X MOJHOOC Ta/IHA XOJ106 aX aXyHH Xasruai, MallblH eTer Oyyll,
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Biomass is easy to grow, collect, use, and replace
without depleting natural resources, so bioenergy is
not only renewable, but also sustainable.

Ethanol, or ethyl alcohol as used in drinks and
medicine, is currently the most widely used biofuel
in the United States. About one-third of the U.S. corn
crop is directed into ethanol production. This has
led to a threefold increase in the amount of ethanol
produced annually in the United States since 2003.
About 34 billion kiloliters of ethanol were produced
in the United States in 2009.

The U.S. Department of Energy supports research
into new and cost-effective methods of developing
liquid transportation fuels from abundant biomass
sources such as crop and forestry residues.

XOT CYYPHH Ta3pblH XOT, YHIABIPUNH Xasraad,
ypraubIH XOr 33paT 3pYUM XYUHHH 30pUIT00p
aIumIax 00JIOX 3YHIICHIT 4 aryyinnar. buomacc Hb
36BXOH TOIOPXOH HAT YIC OPOH OHIII XapHH JIDIIXHIAH
eHIIeT OyiaH OypT AIIOAT Taapaimaar 3YHiI I0M.

bromacchiH XaMk33 Hb Malll XypJAaH HIMATAIAT,
LyTIyyiax, X3parixoj XsaubapxaH O6aiaar yuapaac
OaiiranuiiH Oasutart XoaMHUITT 4. Tuiim 9 yupaac
010 3pUMM XYU Hb 36BXOH HOXOH COPIIdTA3X MIMHK
YyaHapTauWraac rajHa 3p4uM XY4YHHUH TOTTBOPTOM 5X
YYCB3p 'K TOOLOTAIOT IOM.

OrtaHoi OyHy STUINIHH CIUPTUHT XYHCHHHA
00JIOH SMUIH 30pUyIaiTaap amuragar 0ereen
AHY-n1 xaMruifH 6preH X3p3mIdraasT OUo TYIITHHA
Tyyxut o1 oM. AHY-bIH XoMXK23H]T XypaaracaH
HUWT Yp TapUaHbl IypaBHbI HAI' XyBUIT 3TaHOJIBIH
yinasapmang amuriagar. 2003 onooc xovn AHY-x
1 KW YHITIBIPIASTIIAT ATAHONBIH X3MXK33 Oapar
rypaB IaXWH HAIMITICISP UPCIH Hb U YYHHUUT
HotonHO. OHrepcen 2009 oux AHY -1 34 TopOym
KIJIOJTUTP 3TAHOJ YHIABIPIIDTKI).

AHY-pIH DpunM Xy4HHI sSiaM Yp Tapra 00JI0H
MOJIHBI YJIAATAI33C IKHIAH TYJIII TapraH aBax IIHHD
TEXHOJIOTH 00JIOBCPYYJaX YAIIIAIIIZP SIBYYIK Oyid
CyfaJiraar UA3BXTAH ASMXKIAT.

three decades has been perfecting production of
ethanol from sugarcane. No cars in Brazil run on
pure gasoline anymore. The government requires
that all vehicles run on blended fuel of about one-
quarter ethanol. Brazil produced about 25,000
kiloliters of ethanol in 2008, and exported about 15
percent. Whether Brazil’s success can be replicated
remains a source of debate, given that few parts

of the world have a climate and land mass so well
suited for cultivating sugarcane.

In developing nations, biofuels already are
commonly used, but as sources of domestic
heating and cooking. Markets for biofuel crops
have not developed, so they are not a source of
revenue. That could change, however, given that
several developing nations offer vast untapped
bioenergy potential, according to a study,
Certification Strategies, Industrial Development
and a Global Market for Biofuels, by the Belfer
Center for Science and International Affairs at
Harvard University’s Kennedy School.

While bioenergy could provide poor rural areas
with a foundation for new agricultural industries,
real challenges remain. Stable government is

TyC HIMATIYYIRX33p TeJIeBIex OaliHa. OMHON
AMEpPHKHITH yJIC OPHYYIA] 4 TICOH OMO TYIIIHUH
X3P3IVI33 HIMAIIPX XaHJlara aKurariax oanraa
IOM.

AHY 6onon bpaszun yncyyn Hb OM0 TYTIIHUI
YHIABIPIRIID APIAXUII TIPryyncadp Oaitna.
Yuup Hb JPIXUIHH HUUT OHO dpunM Xy4dauid 70
XyBb Hb 36BX6H 3H? X0Ep yica YHIIBIPIATIAIK
Oaiiraa toMm. AHY HB 3TaHOJIBIH YHIIBIPIAIIIP
Bpasun yncaac apait uiyy 6osoB4 bpasusbin
SIUIH 3aCTUIT OYX3J1 Hb OMO TYJIIMHA
TyATyypJlacaH 3IUHH 3acar I'»K TOAOPXOHIJIOL.
3acruiiH razpaac XaHrajiaTrTail XepeHre
OpyyJAaNT XUUAAT yupaac bpasmiuyyn unxpuiia
HUIIMHIHAAC 3TAHOJ rapraXk aBax Tajgaap HIJIIII
Typluiara XypuMTIyymx33. XKumranoan, bpasung
TaHIl 4 aBTOMAILUH LPB3P OCH3UH XAPATIIIAITYH.
3acruiiH razap Hb OYX aBTOMAIMH T39BPUNHH
X3PITCIUMUT XOIUMOT TYJIII X3P3IIIIX, JOP XasK
HUHT IIaTaxyyHbl J6POBHUN HIT XyBb Hb 3TAHOI
Oaiix maapyyrara TaBpaar. bpasmn yinc 2008
oHJ 25,000 KuIonuTp 3TaHOA YIIIABIPIIK, 15
XYBHUUT Hb 3KCIIOPTOA rapraxa3. I'3su bpasumnsix
TYpILUIArBIT HIYY] XyynOapiax O0JIOMKIYH. Y4up
Hb YUXPHUIH HUIIMHIS Tapuajaxal TOXUPOMKTON
YYP aMbCTaJIbIH HOXIIOJI, acap UX Tayndai 36BX6H
Bpazun yncan Gaiiraa rom.

Xerkux Oyil yic opHyynaa OMo TYJIIIUAT OpOH
CYYLIHBI XaJ1aanT O0JIOH X00J XUIX3/1 30puysiaH
epreHeep ammuriax OaiftHa. buo TymmHAN 3panT
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required to attract the investors and the capital to
build the necessary infrastructure. Biofuel production
requires refineries to make the fuel, cars that can use
the fuel, and transportation facilities to bring the fuel
to market.

© epa/Kimimasa Mayama/CORBIS

A Japan Airlines 747-

300 takes on biofuel and
traditional jet fuel in a 50-50
blend at Haneda Airport in
Tokyo in 2009. JAL is one
of several airlines that have
tested biofuels in flight, but
these alternatives have not
been introduced widely in
the industry.

Tokno XoTbIH XaHeaa
Hucax Oyygan [93p 30rCox
6airaa XXanaH SnpnanHc
HUC3X KOMNaHWH 747-
300 oHroL, Hb XonuMmor
TYNLL X3parnagar. Yr
OHrOUHbI TynLwHWiA 50
XyBWiAr aTaHon, 50 xyBuir
Hb SHIWAH OHTOLHbI TYML
Oypaoyynaar 6aiHa. XKanaH
OupnaiHc kKomnaHu Hb 61o
TYTNLUWIAT HACNATUIAH Yeap
TYpLUCAH XaMIMAH aHXHbI
HUCAX KOMMaHWYabIH

Har oM. ["3BY MpraHui
HUCAXMIH canbapT 61o
TYNLWHWIA X3P3rnas
TeOWNeH HAMIrAAXIyn
BanHa.

X3P3rId3 Hb Oara yupaac yp TapuaHbl KOMIIaHUY
OMO PPUNM XYIHHUH candapT TOAMIION ad XOI00T 0
ernerryi 6aiina. ['asu XapBapasia 1x cypryynuitn
xapbsia KeHHeIUTHIH HAPIMXKUT Cypryyib
199p Oaiipnaaar LLuHXIOX yXaaH OJIOH YJICHIH
xapuinaansl bendep TeBuiiH AByysIcaH cyganraaraap,
WPIdAYIA Xer Kk Oyd yic opHyya 0o S3pauM
XYYHUN TOMOOXOH YHIIABIPIIATY 000X MarajjiaaTai
raH3. O3 tanaap CepruduKauiiaibiH CTPaTery, ax
YHILABIpHUIH XOKWI 0a OMO TYJIIHUHN JPIXUHH 32X
333J1 HAPTHH cyAanraaHbl TOCIUIH TallIaHraac Xxapx
00JIHO.

Xomuiranp OMO IPUUM XYIHUH YHIABIPI Hb
XO06rHiiH s1yy Oyypail hepMepyyauiiH XyBba
3ax 399J17] OpCOJIeX MUHD 00000 ONToX Oaliraa
00J10BY 03pX1I331 OJI0H OaiiHa. bro spunm xyuHuit
YHIABIPIIHMUT XOTKYYIIXI UX XOMKIIHUH
XOPeHIre OpYYIajT MIaapijiarataid yupaac tep,
3aCTMIH ra3pblH Yl a)Kujjlaraa TOrTBOPTOH,
TOPeec A3MXJIAT caifTail Oaiix éctoil. bro TymmHui
YWIABIPIIAN HB TYJILI TapraH aBax, MPBIPIX
TOXOOPOMIK, OMO TYJIII XIPIMIIAIAT aBTOMAILINH,

Further, while ethanol is a cost competitive fuel,
at about $60/barrel, the export market for biofuels
“is being shaped haphazardly by a series of different
and sometimes conflicting” government policy goals,
the Belfer Center report says. For example, when

TIBPUIH X3PIrCa, O3I3H OYTIIIAIKYYHUHT 3aX
399JI]1 XYPIdX 3aM TIIBPUKH CYJDK33 33P3T OPreH
OWMIITOJITEIT Oarraajar.

OpooruiiH Gaitimaap O3IXUiH 3ax 33301 193p 1
Oappeun atanon 60 aMm. moyutapaap 3apargax Oaiiraa
Hb YHUHH XYBbJ| Fa3pbIH TOCTOH 6pCOIexX X3IMKIIH
OaitHa racaH YT. ['2BY ATAHOJBIH 3aX 333JIHHH YHD
Hb OJIOH XYYHH 3YIJIcI3C mantraanaar. Tyxain0an,
STAHOJIBIH YH? XaHIITHBI X103J133)1 Hb TyXalH 3acTUitH
ra3pblH OapuMTaIDK Oyil 00ATIOro0C ImanTraaniar
6onoxsir bendep TeBuitH cynanraa xapyymx OaifHa.
XOrKUHTYH a)K YUIIABIPIKCIH YJIC OPHYYI AOTOOIBIH
3ax 33971 00JIOH pepMepyYIUHHXID dPX AITHHAT
Xamraanax 30pHJIT00p HMIIOPTEIH OYTIATIIXYYHA
XsI3raapianT XUixX TOXHOJ0N Oaiimar. DHd
XsI3raapyiaiT Hb X6IPKUHTYH YIIC OpHYYABIH 3aX 333J17
HABTPAX OOJOMKHUHT Xaax Oaifraa oM. Tyc TeBUIH
siByyJacaH cynanraaraap Cypunam, ['aitana, bonus,
ITaparsaii, byrn Haiipamaax Apauuncan Konro,
Kamepyn yncyyn upaaayiia 3TaHOIbIH 3KCIIOPTOOP
TIPIYYIIX OOJIOMKTOWT XapyyscaH.
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developed countries restrict imports to protect their
own farmers’ profits, they make it more difficult for
newcomers to enter the market. Still the study sees
potential for production and export of sugarcane
ethanol in Suriname, Guyana, Bolivia, Paraguay, the
Democratic Republic of Congo, and Cameroon.

Most important, a nation must achieve food security
before it channels agriculture resources into energy,
says the report. Indeed, even in the United States,
worries exist about the impact of biofuels on the
food supply. During the food price hikes of 2007-
2008, biofuels were named as a major culprit by
groups such as the Earth Policy Institute. The use
of corn for fuel increased demand for the crop, the
Institute asserted, driving up prices for food uses as
well. In retrospect, the U.S. Congressional Budget
Office concluded that the diversion of corn to ethanol
production effected food prices only minimally,
accounting for between 0.5 and 0.8 percentage points
of the 5.1 percent increase in the price of food. Other
factors, such as skyrocketed energy costs, played a
larger role in the food price spike, according to that
office. But it is important for bioenergy advocates
to address the perception that biofuels mean higher

XaMTIHiiH ToJl Hb TyXaiH yJIC OPOH XYHCHHH
aroyTy# Oaiiiaa xapranzaH Y3COHUH Japaa
XOII06 aX aXyWH OYTITIIXYYHUHUT IpUnUM XYIHUI
YIAILABIPIIRI 3apIyyiIax 3C3X33 MHUUI3X XIPIrTIUT
TalIaH] caHyyJIcaH. 36BX6OH XOr KK Oy yic
opHyyx Teauiiryit AHY -1 4 racsH ypraupir 0uo
TYJIIHANA YHIAB3PIII] allUIIacHaap XYHCHUH
HUITYYJIDAT Tacayigana rac3H Ooaroomskiion Oaiiraa
oM. 2007-2008 oHI AITXHUIHH XIMKIIHI XYHCHUI
OYTI3rIdXYYHUH YHD OTTIOM HA3MATACIH Iojl MANTraan
Hb Yp Tapua, yprausIr 610 TYIIHUN YHIIBIPIIA
ammriacanTai xon6ootoi rak [3nxuiin 00T0TeIH
XYP233II3H Taitnbapnax Oaiican. ©epeep x31031 yp
Tapuar OMo TYJIIIHUH YHIABIPII allIUIiax Hb
YP TapHaHbl YHUNUT OTIOM HIMOTAYYJICHAIC TagHa
Jaraaji XYHCHUH OyT3rIPXYYHHE YHD HIMOIIIIX
mantraad 6omk?3. Xapud AHY-piH Konrpeccbin
TecBuilH ra3pblH TailllaH] YYHUN 3CP3T AYTHAIT
xuiicoH. TyxainOai, yr Taiianz yp Tapuar 3TaHOJbIH
YHILABIPIRI alIUIiiacad Hb YHUIHH ecenTeH] Oapar
HeJIe6JI0eryH I AYTHYKI?. TyXalH yea XYHCHHUM
OYTI3rIPXYYHHIH YH? 5.1 XyBHap ©CCOHUI TOHTOK
0.5-0.8 xyBB HB Yp TapUaHBI YHY HIMATIACIHTIH
X0JI000TOH MHA. XapuH YHUIH OCOITOH] HOJIOOJICOH
XaMTUIH oMl XY4YHH 3YHI Hb [JaXWIraaH dpuuM
XYYHHUHA YHI OTI[OM ©CCOHTIH XOIO00TOH Oarikaa.
I"BY 6W0 PpUNM XYIHHUHN YHIABIPII Hb XYHCHHUH
OYTIIIIPXYYHHI YHUIH ©COITOH]] TOTOPXOM
X3MXKI333p HeJleesDk Oalfraar aHxaapiblH ragHa
OpXWK O0NOXTYH. XAOUHr?3p OMo TYNII Hb YP
tapua 00J10H Oycan yprauasnj TyJIryypiajaar 4 r3coH

food costs. Many point out that not all of the grass or
bean goes toward fuel. Meal and other byproducts are
extracted for livestock feed and other purposes.

What’s next?

While corn and soybean demand is expected to
remain solid, other crops now in various stages
of development will compete for use in biofuel
production. For example, researchers at the University
of Idaho’s College of Agriculture and Life Sciences
see strong possibilities for mustard seed, canola, and
rapeseed. Mustard seed can serve a dual purpose: the
oils can be made into biodiesel, and the pungent meal
into a pesticide spread on farmland, says Jack Brown,
professor of Breeding and Genetics at the University
of Idaho.

Biofuels are not expected to displace petroleum
entirely. But even if they only reduce petroleum use
by a small amount, analysts expect their presence
to put downward pressure on prices. In the case of
biodiesel, Brown urges the farm industry to replace
all of its petroleum fuel needs with biodiesel products.

HUUT XypaarJicaH ypraiblH 30BX6H TOJOPXOH XyBb
Hb JI TYJIIHAN YAJIABIPIAI alluriaraax oanraar
OMIroX x3partau. TYyHWIdH yp TapuaHbl YA,
Oycaj maiiBap OYTIITAIXYYHUUT Hb MAJTBIH T
anrMriagar

dapaa Hb fiax B3?

Yp Tapua 6onoH Oyypuar Hb OO TYJIILIHUN
XaMTUIH TOTTBOPTOM IO 9X YYCBAPYYH I K
ToOIOTAOX Oaliraa 6ereen xapuH Oycas TOPIHIH
yprampIr 0M0 TYIIIHUN YHIIBIPIAIA alluIiIax
acyynai uIdBXTOH spuraax OaitHa. XKummanooi,
AlinaxoruiiH Ux cypryynuii Xenee ax axyi,
OalraiuifH IMHXIOX YXaaHbl KOJUIEKHUUH Cyaaaqn
TUYHHUNA YP, KAHOJIA, PAriChIH YPUIAT OMO TYJIII rapra
aBaxaJl allNIIaxX 000X Talaap cyJaaraa Xuikao.
JKu1ms Hb THYHMM YPHI3C raprax aBcaH TOCHIT
Ouoau3els rapraH aBaxaJl aluriaxaac ragHa Xypil
YHOPTOH HyHTar YPUHT Hb TapuaH Tandan 1axp
XOPTOH LIaBXKTal TAIMIBXO alIUIIaK OOTHO Ik
Aiinaxoruiia Ux cypryynuiin I eHeTUKUiITH yxaaHbl
npodeccop Kek bpayn 3eBiex OaitHa.

Mba33K X3par 61O TYIIII Hb NIaATaXyyHBIT OYpaIH
OpJIOXK Yaaxryi. XapuH OMO TYJIIHUN X3PAridd
HOMAIICIHIIP ATAXYYHBI X333 TONOPXOH
X3MOXKI3r33p Oyypd, yIMaap ra3pblH TOCHBI YHUIHH
OCONTHIT Xs3raapiax 0omomxkroit. XKek bpayn
(dhepMuiiH aXx axyl SpXJIdTYd/ XaHIaH [aTaxyyHbl
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Raw Materials of Biofuels
buo Ty uHun TYYXM# 31

First Generation
(technologies fully commercialized)
Hb»20y229p ye
(Yiinoespnono epeen awuenazoasic baiieaa mexHono2uyo)

Raw Material/Tyyxmuii o1 Use/X3parmn
Corn, sugarcane, molasses, and sorghum/Yp Tapmua, Ethanol/3tason
YUXPHUIH HUIIKUHTD, Oypam, copor

Soybeans and other vegetable oils, recycled grease,

beef tallow/byypuar, Tepen OypuiiH ypramibH TOC, Biodiesel/bromu3zens

XasirIan eeXeH TOC, YXPUHH 06X

Second Generation
(emerging technologies)
Xoépoyeaap ye
(LLIun> 60n108cpyynazocan mexHono2uyo)

Raw Material/Tyyxmuii 31

Use/X3parin

Agricultural residue, including corn stover,
wheat and plant rice straw, manure, and bagasse
(residue from sugarcane and sorghum stalks)/Yp
Tapua, yiaaH Oyynai, araad Oyaaa, MajbIH ©Ter,
YUXPUHH HULIWHTY, COPOTHIH YJII3TARI 33p3T
X0/166 aX axyhH xasrjaai

Methane, cellulosic ethanol, power/MeraH,
LIEIUTFOJIO3EIH 3TAHOJ, IaXWITaaH CTaHI]

Forest biomass, including logging residues, wood/
Mog O3nTraNuiiH axx axyWraac yIJICOH Xasria,
MOJI 33p3T OWH OMoMacc

Cellulosic ethanol and power plant/Llenntono3sia
9TAHOJ, IAXWJITaaH CTAaHI]

Urban woody waste and landfills/XoT cyypux
ra3pbiH XOT, MOIHBI YJII3TIAIT

Methane, cellulosic ethanol, power/Meras,
IEJITIOJIO3bIH 3TAHOM, TYJI33

Herbaceous plants, including switchgrass,
miscanthus, reed canary grass, sweet sorghum,
alfalfa/Illap Oynaa, MUCKaHTYC, 33TC, aMTiar
COPOT, I1aprac 39p3r 6BCOPXOT ypramal

Cellulosic ethanol, power plant/Ilemtrono3sia
STaHOJI, AXUJITaaH CTaHIT

Short rotation woody crops, including willow,
hybrid poplar, cottonwood pines, sycamore pines,
eucalyptus/¥Ym, spnuit3 yauac, Hapc, ard Mo,
9BKAJIUNT 39P3T MOJUIOT YPramiryya

Cellulosic ethanol, power plant/Ilemmono3srH
9TaHOJI, IAXUJITAaaH CTaHIT

Information derived from The Economics of Biomass Feedstocks in the United States: A Review of the Literature, by the
Biomass Research and Development Board

Ox cypsansc: The Economics of Biomass Feedstocks in the United States: A Review of the Literature, by the Biomass
Research and Development Board
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Tractors and trucks should be run on farm-grown
fuels, he says, not only to support the industry, but
also to protect farmland from pollutants emitted by
petroleum. This would have a small but significant
impact on petroleum use — agriculture makes up just
over 1 percent of U.S. gross national product. “Even
if biodiesel became everything we want it to be, it
would still produce only [a] small quantity of the fuel
we need in this country. That is why biodiesel should
not be used by Mrs. McGuinty to take her kids to
school or by a ritzy California star. It should be used
in environmentally sensitive areas,” Brown says.

Work also is underway to make biofuels from more
exotic raw materials: algae, castor oil, coffee grinds,
microbes, feather meal, salmon oil, tobacco, and
other various grasses, seeds and trees. Hollywood
stars publicize their use of biofuels made from
restaurant greases left over from fast food frying.
Such substances, though, have limited range because
of their tendency to freeze, and can only be made
available in small quantities.

X3PAMIITI) XsI3raapiax, OMOIU3EIUIH X3PITIIdTI)d
HAMITIYYIIXHAUT yprUank OaiftHa. DHA Hb OMO
TYJIIIHUN YHUIIBIPIAIUUT JPMKUXIIC TajIHA TapuaH
Taj0aiir OeH3MH, IIaTaxyyHaac aiarapaar XopT
xasiryiaap OOXUpayyaaxryi 0anx caiiH Tanrai. [ 3By
X0106 ax axyiH canbdap Hb AHY-pIH YHACHUIA HUHAT
OYTI3rIdXYYHUH JeHTex | XyBHUHT 3337131 yupaac
X670 X axyia OMOo TYJIII X3P3MIICHIIP IATaXyyHbI
X3P3MI3T MAABTIPXYHIT XIMXKIBIIIP OyypyyinK
yanaxryit. Oepeep x2510311 ouonusens Hb AHY-biH
HUWT IaTaxyyHbl X3PATL33HUNA 04YYX3H X3CTHIT
xaHrax 6onomkTol. Tuiim 4 yupaac Onoauszenuiir
XYMYYCHUIH 616p TyTMbIH 30pHyJIanTaap alluniaxblH
OPOH/T XYP33II3H OyH OpUMH XOHOONTIH Oaiik 600X
3apuM caydapT JI alunIaxeir bpayH 3eBiex OaifHa.

OpIsMTI 3aMar, YHHXKYY, KOQEeHBI ypramail, HsH,
©HHI HyHTAar TypHJl, Ipraii 3aracHel TOC, TAMXHU
39p3r eBepMel] TYYXUH 31U amuriad Ononu3esnb
rapraf aBax TypIIMIT XUk OaifHa. XOJUTUBYABIH
3apUM OAYYX TYPI'3H XOOJIHBI Fa3pbIH Xasraai
00J10X ©6X6H TOCHOOC TapraH aBcaH OMO TYJIIUIT
amuIazar rak cyprardmpk 6aliHa. 3By eexeH Toc
33paT TYYXHH 371 Hb LIar araap XyMTpax Tycam Lapuax
Marajiaj UXT31 ydpaac OMO TYJII YHIIBIPISXIA
TOIUIIIOH TOXUPOMIKTON OUIII I'HK Y3I3T.

Meanwhile, the aviation industry is moving into
biofuels. Boeing, the Mexican Airports and Auxiliary
Services Agency, and Honeywell have teamed up
to find ways of using Mexican crops for biofuel.

In the United States, the shipping company Fedex
has pledged that a third of its fuel will come from
bioenergy by 2030. Bioenergy also is being used in
power production, mostly at small generating plants.
One area of promise is the co-firing of bioenergy
and coal. The power plant uses coal part of the time,
keeping costs low, and bioenergy the remainder to
improve the power plant’s environmental profile.

Worldwide demand for biofuel is projected to grow
8.6 percent annually through 2030. Achieving this
depends on government support since biofuels, like
most renewable energy sources, still rely on financial
incentives. In the United States, for example, a federal
standard mandates an increase in the biofuel mix in

CyynuiiH X305H KUJIMHH XyraluaaH]] araapbia
TIIBPHUIH canOapT OMO TYNITHIT XIPITIIK IXAILIII.
Kuman6am, bowHT, XaHUBET KOPITOPAITHYT
MexkcukuitH Huc3X Oyymryyn 6omon Tycmax
YIIUUIITI9HUN areHmiarraid XaMTpad MekCUKHuitH
HyTar J3BCr3PT TapHallarjcaH yp TapuaHaac O01o
TYJILLI Taprad aBax aprbir cynank OaiiHa. AHY-
biH ®enexc komnanu 2030 OH I3X31 HUUT TYJILI
IaTaxXyyHbIXaa X3pPAMI3HUI IypaBHbI HAT XYBUMUT
OMO TYJIIIIP XaHTaX amJIanT erd 0aifHa. bruo spunm
XYY Hb KIDKUT OBPBIH I[aXWUJITaaH CTAHIA]] 9 TICOH
epreH amuniargax 6omk33. [laxunraan craniyyn 6uo
TYJILIMHAT HYYPCTAH XaMT X9p3MIdxX TyXaH acyynai
9 sipurAax 0aliHa. XoMUHTIIP aXuiaTraaH CTaHITY Yl
HYYPCUHT XMJIXaH y4paac epreH X3p3IIdIAT 4 IIC3H
OMPBIH UPIIMYHT OMO TYNIIHIT ©pPTeH X3PITITICHIIP
XYPI3JI3H Oy#l OpYMM/I Tarargax XopT XUHH X3IMKIIT
Oaracax ad XoJIOOTJOJITOM.

2030 oH TIXI AIXUHH XIMKIIH] OUO TYIITHHHA
1 >xummuite 3panT 8.6 XyBHap 6coX XaHajiara
axuriaraax OariHa. ['9BY 3HD 30pHIITHIT OOTUT
Oaiigan 0ONroX Hb 3aCTHIH Ta3pPbIH JIMKIAT X3p
Oaifraaraac manrraajHa. Y 4up Hb OUO TYJIIII
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gasoline to almost 145 million kiloliters by 2022. In
addition, the Obama administration has committed
$80 million to advanced biofuels research.

Given this kind of support, coupled with the push
for oil alternatives, bioenergy injects new vigor and
livelihood to the very old business of farming. The
agricultural industry, already responsible for products
that create food, clothing, and material for shelter,
is now firmly in the business of providing another
necessity: the energy to make it all work.

The opinions expressed in this interview do not necessarily reflect the
views or policies of the U.S. government.

39P3r HOXOH CHPTIAIIAX dPUUM XYUHHUH Oycas 5x
YYCBIPYYAMHT OOIOBCPYyIax cyznanraa, ToCel Hb HX
XOMKIIHUHN XepeHre maapaaar. XKumss v AHY-b1H
3acruiid razap 2022 oH rax31 OeH3MH, MIaTaxXyyHbI
Haipiara gaxp OMo TYJIIITHUHA XaMx33T 145 cas
KUJIONUTP OOJITOX 30pHIIT TaBHH XKWIIaX Oairaa
oM. Epenxwuiineruy O0amaruiin 3acar 3axupraa ouo
TYJIIHUM cynanraann 3opuynad 80 cas gomiap
3aplyysiax aMJIaiT erceH.

3acruiid razap ra3pbiH TOCBIT OPJIOXK YaIax IPUUM
XY4YHHI Oyca 95X YYCBIPT XOPOHT® OPYYIIK, AIMIKIIIT
Y3YYJCHI3p OHO 3pYHM XYY Hb X000 aX axyiHH
caytdapblH XOMKUIJ ITHHD TYJIXA1 000X 10M. XYHC,
XyBIIac, OpOH OaWPHBI XAPITIIIT XaHTax OalicaH
YIAMKITANIT XOJ106 aX axyiH candap Hb OPUYHH Ye/I
APYUM XYYHHH X3PATIIAT XaHTaxX ToJ 3X YYCBIP
00JI0X MarajiaiaTai oM.

Ina apunynazanod oypvoazocar ma029191 o AHY-vin 3aceutin
2a3puin Oatip cyyputie meneenexeyii 6onoxvie aHxaapHa yy.
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International agricultural trade
OnoH ynCcblH 3ax 3935 O3X X666 aX axynH OyTaargaxyyHUm
xygangaa

Some examples of the foodstuffs important to international trade
OnoH yicoll 3ax 392710 6P2OH Xy0andaanazoode XyYHCHU Oym33203XyyHULL mopiyyo

leading countnes in the export of major commaodities indicated
[On HAp TOPMUIH XYHCHUI BYTO3rA3XYYHUI SKCNOPTOOP A3NXNAL TIPryynaar yrnc opHyya

Argentine/ApreHTuH

Soybean oil/XaH
6oprouon

Philippines/®ununnuH

Bananas/lF'agun

Brazil /bpasun

Chicken meat/
TaxuaHbl max

/©OmHen Adpuk

south Oranges/Xypx

Canada/KaHapn

Wheat/YnaaH
oyynan

Spain/McnaHum

Olive o0il/lOnuBbLIH TOC

Costa Rica/KocTa

Pineapples/XaH

Tunisia/TyHuc

Dates/HaHxuH 4yaBra

Puka 6oprouom
France/®paHy Wine/Oapc Turkey/Typk Dry apﬂ:ﬁ:zgf_la::aaca“
Malaysia/Manans Palm oil/flan United States /AHY Maize/9pa3H3 wuw

MOAHbI TOC

Data Source. U.N. Food and Agriculture Organization illusration by Nicolle Rager Fuller
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Agriculture 1n the Global Marketplace

C. Peter Timmer

Twenty-first-century agriculture is likely to build
stronger links between farmers in rural areas and
city dwellers in order to create market systems with
greater efficiency and better technologies.

C. Peter Timmer is a leading economist in the fields
of agricultural and development economics. He has
held professorships at Stanford, Cornell, and the
University of California, San Diego. He is currently
the Thomas D. Cabot Professor of Development
Studies, emeritus, Harvard University.

the resulting dominant role of supermarkets
benefit many but harm others. Those who
influence the 21st-century global marketplace
should seek to allocate its burdens equitably, while
preserving the real gains that afford millions a greater
variety of healthful, more affordable sustenance.

T he increasing globalization of agriculture and

By its very nature, agriculture is mostly a local
activity, its roots in the soil. Most of the world’s
billion or more farmers live within walking distance
of the crops they grow and eat. The co-evolution
of human societies and cultivated species has led
to superb adaptation to specific environments, and
has created highly diversified cropping systems that
can meet the wide nutritional needs of household
members. Localized agriculture is still the norm for
the vast majority of the world’s poor people.

Economists have long viewed this dependence as a
cause of poverty, not a historical accident. Agriculture
limited to indigenous crops, locally available soil
nutrients, and household labor, they argue, is a
recipe for poverty and malnutrition. Local food self-
sufficiency, they conclude, impoverishes individual
households and the overall economy. Two Nobel
Prizes in Economics were awarded in 1979 for these

Xoe166 ax axyHWH OYTAAIAAXYYH A2JIXUNH

3aX 393JI1
C. [Turep Tummep

21-p 3yyHbI X0000 adic axyun caidap Ho X00002UilH
Gepmepyyo 60101 XOMbIH OPULUH CYY24ObIH XOOPOHO
Xapuayaa moesmoox 207 X3p32can 060ax#cI3. DU
X0n6002 Xanzax 201 mandap He 3ax 399MUH UWUHD
MEeXHONo2U TOM.

C. ITumep Tummep 601 x0000 adC axyu 6010H
XOLOICIULH OUTIH 3AC2ULH YUSTINIIP CYOaneaa
ABYYIOAS MIPLYYAIX IOULH 3ACASY HAPBIH HI2
tom. Ilpogpeccop Tummep Cmangopovin Hx
cypeyynn, Kopuennuiin Ux cypeyynv, Can Juezo
daxv Kanugopnutin Ux cypeyyns 39pae wiunode
cypeyynuyoao bacwunoic oatican. Thpasp 0000
Xapsapowvin Ux cypeyynvo bacuuidic daiua.

0J100 aX axyiH canbap yimam
* Jasapwiargacanaap X0oT CyypHH T'a3pblH UX
JIITYYPYYA 3aX 33301 HOEMoX Oaip cyypbTait
0ok OaifHa. Slnanrysia, 21-p 3yyHbI AIXUIH 32X
39211 HOEPXOK Oyl canbapyy/ Hb YYpar Xaphylyiaraa
TATTI XyBaapuiiax [aapjjara Tyarapd Oairaa
FOM. XaMTHIH TOJI Hb X610 aXX axXylH candap

Jasiapuiiaracanaap JIIXUIH OJIOH casi XAP3TIdTIHI
Tepes OypuiH YaHapTail, 3pYyJT XYHC X3p3IiaxX
00JIOMX HIITIXK OaifHa.

Xenee ax axyil Hb ©6pHilH OHLJIOTOOC XaMaapy
HUX3BWIRH XOJI06THIH OyI0y OPOH HYTTHHH OM3HEC
K Toorormior. 1B hepmepyyn O0JI0H MIIXUNHH
X3II9H TOPOYM XOPIMIATYAMIH XOOPOHBIH 3ai
TUIM 9 X071 OuIl. Oepeep Xa10311 XdparIard 00JI0H
yprausiH Tajnbail XOOpOHABIH 3aiT Oapar siBraH
SIBYVIX XOMOKIOHUM 3aif T9K TOJOPXOUIIK OOIHO.
XYHUI HUATMUNH XOMKIUUT Taraaj Xe/1ee ax
axyWH TEXHOJIOTH XYPTAJ HAPUIH XerkceH. OpunH
yeI Tepen OYpHifH OpYMH] yprax dajBapTail IIHH?
TOpNUiiH ypran rapu 6aiiHa. TyyHWI3H ypraig
TapUaNaIThIH apra TEXHOJIOTH 4 I3C3H O0JIOBCPOHTYH
0O0JICHBI a4aap XYHCHUH OYT33TIAXYYHUN HIT4IST
yIIaM HIMOATIXK OaifHa. [ 9B4 X106 axyil Hb IIIXUNHH
XaMTHUIH 11yy Oyypail XYMYYCHITH 3pX3Ja3T OU3HEC
X3B33)p Oaiiraa rom.

3apuM >IMIH 3acardu 9H3 XaMaapibIl TYYX3H
YIUI SIBIBIH Yp AYH OMII, XapuH siAyypaiaTaid Xon0oH
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insights: to T.W. Schultz for emphasizing the need
for new technologies to overcome rural household
poverty, and to W. Arthur Lewis, for his emphasis
on the role of agricultural modernization as a crucial
input to overall economic development.

Globalized Markets

Market interactions between farm and urban
households are the key to solving both problems.
However, markets bring not just access to better
technology and greater efficiency, they also bring
new risks — that price fluctuations may offset

A shopper chooses from a selection of imported foods at a Shanghai supermarket. Food imports to China are increasing, like many products
from abroad.

© AP Images/Feng lei sh/Imaginechina
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LLlaHxal XOTbIH H3r3H UX A3NTYYPT Xyaanaaanargax 6y Tepen GypuitH UMNOPTLIH BYT33rA3XYYHIIC XyAanaaH aBardy COHroNT XMk GaiiHa.

XsATagblH 3aX 39304 HUANYYN3rgax Gy MMMOPTLIH XYHCHMIA BYT33MI9XYYHMIA XaMKI3 OrLIOM HAMAAaX Gairaa oM.

Tain0apnaaar. Oepeep x37103I1 X67106 ax axyi Hb
TOJOPXOM X3CATr ra3ap, HyTTMHH XOpCHUN YP)KHI
LIMM, OPXHIH X616JIMOPe6cC LIyya XaMmaapaiTai
Oaifar yupaac sayypai, X001 THKIIUHH Ty Taraat
T33T Coper Yp JaraBap 3aijImryd rapd UpAdTL.
Tyxaiin0an, Xe1IeeTuitH XyH aMbIH JUAISHXU Hb
30BXOH 00PCIAUNHX06 XYHCHUN X3PATLIIr XaHrax
Oalignmaap xsi3raapiargaar yuapaac 5H3 Hb TyXaiH
OPXHITH OpJIOTO OOJIOH HUHT HIHUITH 3acarT coper
HeJ1ee Y3YYIuar. 1979 onp snawiiH 3acTHHH camdapT
Hobenwmiin marHan XypTcaH 2 3pA3IMTIH dyXaM HitMm
Taamariai IPBIIYYIDK OaiicaH Hb OOxUT Oaiian a33p
HoTiornox OariHa. OpasmtaH T.B.1ynb1 xeaeeruiin

UPTYIMUT siAyypiiaac raprax roj apra 3am 0o MInHD
TEXHOIIOTH T3K Y3¢3H 001 B.Aptyp Jlroucc xenee

aX axyiH canbapT TeXHOJIOTHITH XyBbCTall XUHCHIIP
HUWAT 5IUHH 3aCTUIH XOIKUIIA 4 XyBb HIMAP OpYyYJIHA
X Y39K Oaiinaa.

HasapunaragcaH 3ax 333

Xemeeruiitt (hepMUIT XOTBIH XIPITIATIUATIH
X0J100X TOJI X3PArca Hb 3aX 39311 6eree1 Xe1ee
X axyHr 3ax 3330T3H X0JI00CHOOD SAYYyPIIBIH
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farmers’ hard work and leave them in debt. At the The globalization of markets is not new. Those of

same time, dynamic urban economies offer farmers, us who live in the United States have relied on global
and especially their children, the chance for a new markets for centuries — they supply our coffee, tea,
life in the city. Expand markets to a global scale, and and spices, for example, and buy our surplus grain,
the opportunities, choices, and risks at the farm and tobacco, and vegetable oils. Other parts of the world
national levels all multiply. have been connected similarly since the beginning

A shopper chooses from a selection of imported foods at a Shanghai supermarket. Food imports to China are increasing, like many products
from abroad.

© AP Images/Hasan Jamali

CaygplH ApabblH hepMepyya HaHXWH YaBraa Pusg xoTbiH 3axag, 6arprnax XyHCHUI 3ax 433p xyaanaaanaar. HYB-biH XyHe xegee ax axyiH

GaiiryynnarblH TaitnaHg aypbacaHaap CayabiH Apab Hb HaHXWH YaBraHbl YiANABapnanaapas Erunet, paH yncyyablH fapaa rypaegyraap
GaipaHg opoor axaa.

acyyIUIbIT INUHABIPIAX OomOMKTON. I'9BY 3ax 3331 Oaiiraar yryucrax apraryii. Mamsak Xapar xenee

Hb 36BX6H ILIMHY TEXHOJIOTH OJIK aBaxX, YP 6reeKuir X axyiH canbap ynam JnasapuiaricaHaap IHUHD
JIIAILTYYIIPX O0JIOMXK OJTOX00C TaJlHA 3apUM COPOT 0O0IOMK, IIIMHAY COHTONTYYABIT Ot 00JTOX00C ramHa
YP ZaraBapbIr aryynaar. JKumms Hb YHHHH X37103713301 LIMHY LIMHA 3PCUIMAT 4 TOPYYILAST Hb TOLOPXOil.

Hb (hepMEpYYHiiH LIyPryy Xe1e/IMepHiiH yp . 3ax 320IMIH Jasgap4iai Hb 1100 LIMHD Y33LA3I
WHMHIAT Galitax, OpeH. Opyyiax 1 TOXHOIAOI Owmid. ounm. XKumanoasn, AHY-bIH Upraa X503H 3yyHbI
Heree Tanaap XoTbiH J1MiH 3aCTHHH YsIH XaTaH TYypLI AMIXHUIAH 33X 392/193¢ Xapaar Oaiicaap UpCHH.
WK YaHap Hb GepMEpYYAUiH YP XYYXAYY A XOT Awmepuxdyyn kode, Iaif, XaIyyH HOTOOT0O raHaac
CYyYPHH ra3apT IHDKUH CyypPBIIHX IIMHS Iapr, H33XK XyJaJaH aBaar 0o A3IXuiiH Oycan apa TYMHYY
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of modern economic growth. Wheat prices in 18th- Long-distance trade in agricultural commodities

century England were tied directly to prices in the benefits people on both ends of the transaction.
Baltic ports; rice prices in Calcutta and Bombay, even Still, the modern round of globalization is broader
Paris, were linked to prices in Rangoon and Saigon. and deeper than anything seen in the 18th or 19th

This farmer’s market in San Francisco gives local growers an outlet to sell their produce directly to consumers in
competition with supermarkets.

© AP Images/Eric Risberg
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CaH ®paHUMCKO XOTbIH 3axaa Garpragar XYHCHMIA 3aX Hb OPOH HYTIUIH hepMepyYauiAH XyBba, OYTI3rOaXYYHI3 X3PIrnaryaas Wyym Xyprax
Bonomx onrogor. Maaaax xapar hepMepyyYaNAH ron epcenaery Hb XYHCHUIA A3NTYYPYYL oM.

OumHUH Yp Tapua, TaMXH, YPTraMIIBIH TOCHIT XyJIallJaH X0J106 K aXyWH OYTISIIPXYYHUIT acap X0 3aiia
aBaar. OpunH YeniiH YIUIH 3aCTHITH Xapuiiaa yyccoH TI9BIPIAIAT OaiicaH 9 TICOH ajlh allb Tajjaa alurTai
T3p Llaraac 3XJI9H JIXUUH apJ] TYMHYY/l XOOPOHJI00 OusHec OaiicaH rOM.

HAT'T XOJI0OTACOH I XK 00710X oM. XKuims Hb Xapus 18-19-p 3yyHBI yeToH XapbIyylIaxas OpurH
18-p SYYHBI YEI AHIH yJCaJa TapHajlarjcaH ylnaaH YEHIH Jasapini Hb XaMpax Xypa3ra3pad XaBbIyil
OyynaiiHsl YHO Hb BanTuiiH ToHrHCHIAH SpOIIT OPHIMX epreH oM. XYHCHHN OYTIATIAXYYHUH 3aX 3393JIUHAT
GoomryynsiH xaH, Kanbkyrra, bom0oiin Tapuancan nasiapuasariaaxaj HeJleeiceH 3 XyBberai Ouid. YYHI:

naraad OymaaHbl YHITIH XapuiIaH XaMaapaiTai
Oaika2. [lapuc XOTBIH 3aX A33p XyJdanmaaiariaiar
XYHCHUH OYTI3TIdXYYH 4 r3coH PanryH, CaliroHsr
3axbIH YHITOH xamaapanrail Oaitnaa. TyxaiiH yen

* XoJe6 ax axyllH TEeXHOJOTHIH candapT
XyBbCTaJl TapcHaap OyTIATIPXYYHUH Yp alliur
JI31IINIICHIAC TaIHa X666 aX axyha Tepel
OYpUitH TEXHOIOTH HIBT3PC3H;
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centuries. Three revolutions have stimulated the rapid
integration of commodity markets:

* The revolution in agricultural technologies that
permits highly productive but specialized farming
techniques;

* The revolution in communications and
transportation that permits buyers and sellers
to connect quickly and at low cost across vast
distances;

* The revolution in global living standards that has
brought billions of new consumers into a world
of discretionary purchases.

Modern globalization is the result of progress in
supply, marketing, and demand.

Driven by these forces, agricultural globalization
shapes the diet of consumers and the practices of farm
producers. The former benefit from the ready and
affordable availability of more diversified foodstuffs,
a cornucopia far beyond what domestic agricultural
production can provide. European consumers have
daily access to fresh green beans from Kenya;
American consumers enjoy fresh Peruvian asparagus
in February. Low-cost transportation systems and

» Xapwuiaa xo600 OOJIOH 3aM TIIBPUKH caidapT
XyBBCTAJI XUHTJICIHIIP YHIABIPIATINA OOIOH
XIPATIATYU XOOPOHI00 XAMJ 3apAsiaap, XypAaH
X0JI00TI0X OOJIOMIKTOM OOJICOH;

* JIPnXuiiH XYH aMbIH aMbXXHPTraaHbl TYBIIHH
JIPBIINIDK, aMBJIPAITBIH X3B MasT 06pUIIOTIICOHOOD
XIPATITY, XyJAIaH aBardJIbiH TOO OTTIOM
HOMOTICOH.

OpunH YeuiiH JasapIiuia Hb XaHTalT, Sp3JIT
X9pIrd3 00JI0H MapKETUHTUIH XaprilaH
XaMaapiblH Yp AYH IOM.

TuiiM 4 yupaac xe/1606 ax axyiH Jasapiinil Hb
XIPANIBIYAMIH X00J XYHC O0JIOH (hepMepyYAUiiH Yii
aXuJuIaraar IyyJ TOIOpxoink OaliHa. X3p3rardu
Malll OJIOH TOPIIUIH XYHCHUI OYTI3TIPXYYHIIC
COHTOJIT XHIK OONONI00TOH 00MmK33. XapuH ynam
OYp ©COH HAIMAITIMK OYyii SPIAT XIPATLIIT 30BXOH
JIOTOOBIH (PepMYYI XaHTaX OOJIOIIOOTYH FOM.

Tuiim 4 yupaac EBponsiH xapammarung Kenu yincaac
eJtep OYyp UIMHIXAH HOTOOH Oyyplar XyaaiiaH

aBzar 0601, AMEPUKUIAH X3p3MIArdu 2-p capa
[lepyruiiH MIMHAX3H acHaparychIr X3PITIIaT.
TH3BIPAATUIH X6JIC XM, 3aX 3337 YJIaM H33JITTAU
0ok Oafiraa ydpaac X3pArIdrdua IIXAWH OHIer
OysaH OYPT YHIZABIPIATACOH TOPOJ OYpUHH XYHCHUH
OYTI3TAIXYYHHUHT X3PATIX OOIOMKTOHN OONCOH.

Xemee ax axyitH canbap ynam jJasapuiarjaxblH
X3pa3p depMepyYYI HIT TOPIUIH yprai Oyioy
OYTI3IIPXYYHHNT JarHaH YWIABIPIDX XaH Iararai
00IDK3. XapyH YHIICHUNA XOMXKIIH yprarblH

falling trade barriers offer many consumers a market
basket that draws from the entire world’s bounty and
diversity.

At the same time, globalization can incentivize
individual famers to specialize in a single crop even
as national agricultural sectors on balance may grow
more diversified. Unless agro-ecological conditions
are nearly identical throughout a country, farmers will
— for reasons of resources, soil quality, or a number
of other factors — develop a competitive advantage
in growing a particular kind of crop. They utilize
their farm resources most efficiently by specializing
in growing that crop. This narrow specialization is
consistent with greater diversity at the national level
because of the commercialization of agriculture and
international trade in food commodities.

The Role of Supermarkets

Modern supermarkets afford consumers the bounty
of an international marketplace. By focusing the
purchasing power of billions of consumers, they can

TepeJ1 3y XapblUaHTyl Ol0H 00NCOH. X3Iuirasp
arpo-3KOJIOTMIH HeX11eJ XapbLUaHTI'yi OMpoJIoo 4
TICOH XOpCHUN YaHap 00J10H Oyca XYIuH 3YHICHIH
HeJieereep 3apuM (GepMepyy. 30BX6H TOI0PXOoil
Tepel 3YWIUITH ypraipsIr JarHaH Tapuanax 00iKaa.
Oepeep x3710511 TarHaH TOPEKCOHOOP TyXaiH
(hepMUifH HEOLIMIT yllaM WIYY YP allMITai amuriax
0O0JIOM>K HI3TJIPHD IC3H YT. Togopxoii HAT dhepMuitH
XyBBbJl ypraiaa AariaH TapHapk Oaifraa 4 racas
OJIOH YJICBIH XyZAaJlJaaHbl SPUUMTIHN XOIKIUIH ayaap
YHA3CHUHN X3MKI3H/]I YPTallbIH HAP TOPOJ OJILINPY
OaliHa.

WX panryypyyavnH yypar oponuoo

OpuuH YeuilH UX AITYYPYYA Hb OJIOH YJICHIH 33X
333JIMIH AlUT TYCHIT X3PAMIArY 13 M3APYYILAAT IO
razap 60pk93. VX Z3ITyypYyA Hb X3A9H TIpOyM
XOPIAMIBMYAUNH SPAIIT XIPITLIIT XaHTAX 30PUIITOTOM
yupaac OJIOH TOpJIHiiH Oapaa OyTI3TIAXYYHHUNT XM
YH93p caHai 6onrox OaiiHa. I'9BY HX I3ATYYPYYAUHH
CYIDKID yIIaM epTesKCoOHeep (pepMuiiH yitl
QXUIIaraaHl 9 r3c3H TOAOPXOU apamT yupyyaar.
Oepeep X310 IPANT HUHIYYIATHIHH TIHIBIPUNT
XaHTaxblH Ty YP JYHTIH MEHEKMEHT X3pIrTii
3¢l yr. Pepmuiin OyTIITIAXYYHHN TOped,
OYTI3TIAXYYHUH YHD YHAICIIITIH, XIPITIATYAUNH
XyJaJlJaH aBax 4aJBapT TOXHUPCOH Daitx €cToil.
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offer a wide variety of appealing foods at low prices.
But supermarkets also amplify the globalization-
driven pressure upon the farm sector to adopt efficient
supply-chain management practices. The impact on
the structure of farm production, on who participates
in the marketing process, and on the nature and cost
of products available to consumers is profound.

Supermarkets and the transnational corporations
(TNCs) that commonly own them also face fierce
competition. TNCs such as Wal-Mart in the United
States, Tesco in the United Kingdom, Carrefour in
France, and Ahold in the Netherlands try to escape
the resulting squeeze on profits by applying new
information technologies to lower supply-chain costs
and by fleeing the home market and moving into
countries where food retailing remains comparatively
inefficient and profit margins high. Most transnational
corporations engaged in food marketing have done
both.

TNC-owned supermarkets increasingly dominate
the global food supply chain. Backed by foreign
direct investment, TNCs consolidate the food retailing
industry in many countries and, some allege, extract
high, even monopoly profits. But what does this mean

WX npnryypyyad OOOH YHASCTIH HaMHAcaH
KOPIOPAITNY/T 9 TICOH JXUIH 3aX 39311 133P
mupyyH epcesaer. Kuims v AHY-biH Yoii-

Maprt, x bpuranuiin Tecko, @pantea Kappedop,
Hunepnanasin Axomna kopropanuyz amraa
H3MOBIAYYI3X 30PUIT00P 3PINT-HUNITY YIITHITH
OPTTHIT Oyypyysax MIMHA TEXHOIOTH HIBTPYYIIK
Oaifraaraac rajjHa 36BX6H JOTOOIBIH 33X 333J133]
XsI3raapiarJaryArIdp KIKATIH XyJdaigaa
XOrKOeeryh Oycaj yiic OpHyyAan caadapaa HIZK alllur
OJIOX IPMIIT3AITIN OOk, YHAICTIH TaMHACAH
KOPIOpAIMY/IBIH 33X 33371 Hb JOTOOJBIH 33X 333J133C
rajgHa rajgaaj yiac opHyya 0oncoH. ©epeep X303t
YHAACTIH JJaMHACAH KOPIIOPALIXYABIH 333MIIIIAT
XYHCHHUH UX JITYYPYYAUNH CYJDK3D Hb IDIXUHH
XYHCHHI HAMTYYIIRITHIH CYIDKIIT OYPIH XSTHAK
OaifHa. ['amaapIH MIyy XepeHre opyyIaaThiH
TycIaM)KTairaap YHAICTIH JAaMHAcCaH KOPIIOpaluysn
JDIIXUHH OJIOH YIIC OPOHJI KM)KUIVISH XyJalgaaHbl
canbapT HOEPXJIOO TOTTOOXKII. 3apuM Hb OYp
MOHOIIONIb TOTTOOCOH 'K ITYYMXKIIATIYK OaifHa.
X3pAMIAryAda 9HI Hb sIMap HeJIee Y3YYIIdX Bd TICOH
acyyqT rapd UpH3. DH? acyyATaH]l Xapuyaaxaz
HJI337 TeBerTai. Har tanaap TEXHONIOrM Hb XYHCHUI
OYTI3rAXYYHUHT TI9BIPIIAX, HUMITYYI3X OPTTHIT
Oaracrax, X JNTYYPYYAUHH alllT AT HIMATIYYIRXIT
Tyc O0JDK Oaliraaraac rajiHa Xdp3mIdTrdul 4 IICOH
XSIMJT YHITOH OYTI3TIPXYYH XylaiaH aBax
00IOMKTOM. MD3IR3MTHITH TEXHOIOTUITH XOT KT

Hb UX JPITYYPHIH 33157 0apaa OyTIdrIdXYYHUH

for consumers? The answer is complicated.

Technology that lowers transaction costs throughout
the food supply chain can enhance supermarket
profits even as customers reap the benefit of lower
prices. Increasingly, information technology affords
supermarket managers exquisite control over
procurement, inventory levels, and knowledge of
consumer checkout profiles. This translates into
powerful competitive advantages in cost control,
quality maintenance, and product tracking in case of
defects or safety problems.

Globalized agriculture affords a number of other
benefits. If Florida, for instance, experiences a killing
frost, American consumers do not lack for orange
juice; Brazilian and other substitutes are readily
available in the United States, and vice versa. Global
production boosts global food security, and affords a
partial insurance policy against the impact of climate
change on crop production.

But as the cost of information technology drops,
determining the beneficiaries becomes less clear.
As more competitors adopt the latest technology,
competition among food retailers intensifies. The
resulting low prices benefit consumers. The TNCs

HUWIYYIIRIT, OPJIOTo, 3apiara, X3p3rdraIuitH
XyJalJaH aBCcaH 3YHICHHUT XYPTaI XsiHaX 00000
OJITOXK OaiiHa. Oepeep X0 MIIIIILTHHH
TEXHOJIOTUIH TycJIaM)KTalraap A3ATYYPUHH YP AlllHT,
OapaaHbl 9aHap, OYTIATAIXKYYHI) XsTHAX O0JIOMKTOM
00IDKI3.

Xenee ax axyiH candap JasapuiaracaH Hb OJOH
JaByy Tantail. dnopuna MyxuJ HOYUP XYUTIPCIH
Y I3C3H AMEPHUKHUHH X3PATIIATYU/L CalfH YaHAPbIH
JKYPKUHH 1IYYCa3p AyTargaxryil. Yuup Hb bpasun
33pAr X1 X3I3H YJICaJ YHIABIPIAIACIH KYPKUIH
LIYYCUUT AMEpUKHIH UX A3ATYYPYYA3IC XyAaiaaH
aBax OOJOMKTOM. J[PIMXUITH X3MXKIIH] XYHCHUH
OYTI3IIPXYYHHIA YHIIBIPIIAI OTTIOM HAIMATIACIHIIP
XYHCHUH afoynryi 6aluIbIr XaHTax acyynaj 4 JIaBxap
COXOreHe. Yyp aMbCrajblH 66pUJIOIIT ypralbiH
rapLaH] HeJIOeJeTuiT Xapraia3aH y33K, 1aaTrajiblH
YP ammrrai 60451010 ABYYJIax 4 maapaiara TyJarapd
OaifHa.

MbamTuitH TEXHOJIOTHIAH YHD epTer OyypcHaap
sMap alInir oK Oairaar TOOIOOJIOXO XAIYY.
Opcengerd yHnaBIpyyd XaMIruitH CYYJIUiH yeuitH
MAI3JUTUIH TEXHOJIIOTHIT 6preH amuriagar 00JIcoH
ydpaac KIKHAIVI3H XyAalaaa dpXJIdraauiiH JyH]
ITUPYYH 6pCoiiiooH epHeX OaitHa. YiMmaap MHUpYYH
OPCONIOOHHH VP IYHI OYTIITIMAXYYHHH YHY Oyypaar
ydpaac X3panryid amurrai oaigar. TyyHWIH
YHI3CT3H JJaMHacaH KOPIOpaIuy/ 4 TICIH SHA XaHTaH
HUUTYYJIBTYUATIH OalTyyIIcaH M3PI3HA3C alllur OJI0X
00sI0MXKTOM. Oepeep X3110311 UX APIATYYPT 3aparnax
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in turn require ever-greater efficiency from their
suppliers. The constant pressure to lower costs in the
food aisle ultimately is transferred all the way back to
the individual farmer.

Concerns about Equity

The increasing dominance of supermarkets
generates real concerns about fairness and equity
in the agricultural marketing system. As many
transactions shift from open and transparent public
markets to supermarket procurement officers
representing a few large buyers, food producers are
more easily excluded from the negotiations. Prices
are squeezed ever lower. Farmers adapt, or they are
pushed out of farming.

But there is another side to this story. In a
competitive environment, supermarkets must
respond to customer preference. Some consumers
care deeply about the environment. Others willingly
pay somewhat higher prices to better sustain local
farmers. TNCs manage some procurement contracts

Oaliraa XyHCHUM OYTI3TI3XYYHHUH YHD XAMApax
TycaM TYYXHH 31uIr XAMAXaH aBax Iaapajara
TyJATapaar yupaac gepMepyya YHID Oyyiraxaac eep
apraryii 00JHO.

Tarw 6ananbIr XapxaH XaHrax Ba?

XYHCHHH OYT33TAIXYYHUH 33X 333011 UX
JONTYYPYYAUMH CYJK33 HOENOX YYpar IyHIdTIaX
00JICOHTO X0I000TOHTOOP 3aX 333IIUIH MIyAapra
©pCOII00H, TATII OANHAJIBII XIPX3H XaHrax B3 I33T
acyyaaJ 3aiIryi cexerneHe. Slnanrysa, XyHCHUN
JPITYYPYYAHIH XaHTaMKUITH Oapaa XxapuyicaH
MEHEXepYY/l 36BX6OH 1160H TOOHBI TOMOOXOH
XyJaJlJaH aBard HaphIr TeJIeeer yupaac >KUpPUHH
(bepmepyyA spra X3I3IU33H] OPOJILOX Maraaiain
Oararaii Oaifar. Oepeep X303 XymaagaH aBard
Hap ©epCIUiH APX AlITMHAT XaHIaXbIH TYJJ XaMIHTH
Oara yHuiT canan 6oxrozgor 6aiiHa. ®epmepyya HAT
00JI XM YHUIH CaHAIBIT XYJI99X 36BLIOOPOX ICBIIT
OM3HECH? OPXUXOI XYPIAT.

["BY 2H? acyymiIsIr ©ep Tajlaac Hb 9 TalIOapIax
6011HO. 3axX 333NUIH OPCONI0eH yilaM IHPYYCcH
Oaiiraa eHee yell X JIDITYYPYY. 30BXOH
X3PANIBIYAUMHXI3 3PUIT XIPITIRIT XaHTAXbIH
Teiee epceinier. TuiiM 4 ydpaac 3apuM XyJailaH
aBard Hap XypddJ3H Oyl OpYUH/I XOp XOHOeNTY!
OYTI3TIPXYYHI WIIYY TaJITal XaHIaxX 3X3JICOH 00
3apUM Hb XOJ106TUHH (GepMYYAHIH Yl aKHUi1araaHsl

with these concerns in mind. Fears that a given TNC
will establish monopoly control and market power in
the developing world appear overstated: The success
of one supermarket chain attracts others. The TNCs
compete, fiercely, among themselves. The market
for the food consumer’s dollar seems to be highly
contestable, even when only a small handful of
retailers survive the cost competition.

Unquestionably, the growth of the TNC-owned
supermarket poses risks to small farmers. Because
of the high transactions costs, working with large
numbers of small farmers is more expensive than
doing business with a few large suppliers. Small
famers easily can lose access to supermarket supply
chains, and fall further into poverty. But with risk
often comes opportunity. Some small farmers have
gained profitable access to modern supply chains.
Small farmers in Central Java, Indonesia, now sell
their specialized “black watermelons” not just to local
consumers, but to consumers in Jakarta, Singapore
and Kuala Lumpur as well. Poor countries that
successfully integrate some small farmers into the
supermarket supply chain will benefit greatly.

TOI'TBOPTOM OailJUIBIr XaHTraXbIH TYJA WYY 6HAeD
YHD TOJIOXUHUT 30BII06pAer 00k33. YHIICTIH
JaMHacaH KOPIOPaIuy 9 TICOH GepMepyYATIH aib
00JI0X OMINTONIOXK, XaMTPaH aXMIIaXbIT XUI3IIIT
0oJicoH Hb caiimaantail. Tuiim 4 yupaac YHAICTIH
JaMHACaH KOPIOpay/ XYHCHUH OyT33TIoXYYHHN
cayidapT MOHOIIONB TOTTOOCOH 'K TOAOPXOMIOX

Hb 3apUM Tajlaap yuup AyTargaiTrail. Yuup Hb
YHIICTAH JaMHACAH KOPIOpaIUy 4 IIC3H 3aX

399]1 79X Oaiip cyypua angaxryiH TyJa XOOPOHI00
MIUPYYH epceraner O6aitna. Mitm epcengeenuit
XaMTHIH TOJ KHUIIR3 001 YHUIH 6PCOIIZI00H I0M.
YHUIH epcenieeH anarnax Hb TOMOOXOH UX
JPITYYPYYAUMH CYIDKI3H] YXJIUIH 3pcadi yupyygar
00T KIDKATIIPH XyAallaaq1ajl Xapbllanryi atoyi
Oararaif.

M>933 X9p3r YHAICTIH JaMHACAH KOPIIOpaluyAbIH
XSHANTaHA Oalar ux I3ATYYPYYIUUH CYIDKI? Hb
KIDKUT (pepMepYYIUIH YT axXusuiaraas]i 3pcioit
YUpYYIDK OONHO. YUUp Hb TIIBIPIITUNH 3apaat
eHJIep Oaiijar yupaac UX A3NTYYPYYZ OJOH TOOHBI
KIDKUT GepMYYIATIH XaMTpaH aXUJUIaXbIH OPOH/
[I66H TOOHBI TOMOOXOH (pepmyymdsc Oapaa TaTax
COHHPXOJTOH Oaimar oM. ©Oepeep Xd37I03J1 KIKHAT
(dhepMyya aakuMmaaa 3ax 333J133C MaXarJaax, 3331
Hb JJaMITyypax 3pCcA3ITii. ['9B4Y 3apUM TOXHUOIA0I]
3pCAdI 4 rIC3H 00JI0MK O0JIONLOOT AaBXap aryyisK
Oaiiar. XKumss Hb 3apuM XWKUAT QepMyya yxaamar
OHOBYTON MEHEXMEHT XUUCHUU Yp AYHI TOMOOXOH

e Journal USA

63 Laxum comeyyn AHY



Globalized food supply chains are a two-edged
sword. They afford consumers lower prices and
greater food security. But countries can lose control
of their own food production and trade, as foreign
consumers and producers drive local prices. A new
international trade regime must balance equitably

these positives and negatives, especially so that the
poorest countries — the least food secure — do not
suffer.

The opinions expressed in this article do not necessarily reflect the
views or policies of the U.S. government.

Top Crop Producers
VYprauplH YUIABIPAIIZP AIXUNA TIPIYYIIAT YIAC OPHYY

The nations that lead the world in producing various crops of interest are noted below, according to
the latest data available from the U.N. Food and Agriculture Organization from the 2007 harvest.

OHI XYCHISMIHO Yp2ayblH Mepesl OYpIdp OIIXULUO MIP2YYA0IE YIC OPHYYOble Y3YYA26. Maoasnnutie
HYB-vin Xync xe0ee adxc axyiin batieyyinaevin 2007 onvl maiinaneaac asnaa.

Nation/ VYnceia Hop | Crop/ Ypraiipia Tepei Yield/ Ypraupia xamx33

China/ Xsaran Rice/Ilaraan Oymaa 187 million metric tons/187 cast ToHH
China/Xsaran Wheat / Ynaan Oyynait 109 million metric tons/109 cas TonH
United States/AHY | Maize/Dpa3H3 mumr 330 million metric tons/330 cast ToHH
France/®pann Barley/Apgait 9.5 million metric tons/9.5 cas ToHH
Nigeria/Hurepu Cassava/Kaccasa 43 million metric tons/43 cast ToHH
Brazil/bpa3zun EE%?;%%GMHXPHI&H 550 million metric tons/550 cast ToHH

UX I3ATYYPYYATIH XaMTpaH, alurTai aXXuiuiaxk
Oaitna. Tyxaitn6an, MamoHe3nitH SIBa apiIsIH KIHKHAT
dhepmepyyna xap TapBacaa 30BXeH HucaN JKakapra
xoTooc ragna Cunramyp, Manaitseia Kyana JIymmyp
XOTBIH UX J3NTYYPYYZASI Xydalaak Oairaa oM.
3apuM XerKiK Oyl OpHYY KIKUT HepMYyAUUT UX
JPATYYPURH CYJDKIITIH X0N00XK YaacaHaap UX arur
OJDK OaifHa.

Jasiapunaracad XyYHCHUM XaHTAMMKAWH CYJIKIAT
XOEp UPTAIH CIIIM I'HK TOAOPXOMIIK 000X toM. Ux
JIBITYYPYYA Hb HAT Tanaac X3pdrIdryand angaxryt
TYIJT JTb OOJIOX XSIMJT YHI3P UX OYTIATIIXYYH

HUATYYI3XUIT 5pMan313r. Heree Tanaap ragaanbia
XAPITIATYH O0JIOH YHIIABAPIIATY HAp TyXalH yican
YHILABIPIATACOH XYHCHUM OYTIATASXYYHUN YHUHAT
TOTTOOX XaHJJIararaii 0aiar Hb COper Taj oM.
TuiiM 4 ydpaac OJ0H yJICBIH X3M¥K39HJ, XYHCHUI
XyJaJIJaaHbl TATII Oai1an, urygapra epceieoHuir
XaHrax Tycrail )xypam 30XUIyyJaiT XUiX [aapagara
TyATapd Oaiiraa oM.

Dna bynzem dypvoazocan canaa vo AHY-vin 3aceuiin easpuin
0001020, anban écnuvl bavp cyypuiie moaeonexayi 60aHo.
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Nature + Science = New Crops

About 6,000 years ago, according to archaeological evidence, prehistoric farmers in the Americas
cross-bred corn plants to create a crop with desirable traits that originally occurred in only a few plants.
Centuries later, a 19th-century Austrian priest, Gregor Johann Mendel, experimented with tens of
thousands of pea plants and identified the laws of cross breeding plants. The significance of his work
was only properly recognized in the early 20th century when Mendel’s Laws of Inheritance became a
touchstone for the new science of genetics.

Today, most of the world’s major food crops are grown from hybrid strains. Genetic science has
advanced with the emergence of biotechnology and the creation of genetically modified organisms
(GMOs). Though these technologies have been controversial, and adamantly opposed by some, many
respected scientists assert that developing plants genetically capable of producing greater yields with
less fertilizer and water is necessary to meet the food needs of the future.

Regardless of how the controversy over genetic engineering is resolved, there is no question that
humans have a long history in the manipulation of plant species, resulting in greater abundance and
variety in the modern diet.

banrane + [uwxknax yxaan = lllunas yprai

Bapar 6,000 xunuitH eMHe AMEpHK THUBUIH HyTar JA3BCI3PT aMbaapy OaiicaH XyMYYC X3
X3J19H TOPJIMHH ypraupsll alluIIaH IIHHY TOPIUIH YaHapiar yprai raprad aB4 Tapuajnk 0aliCHbIT
apXeoJIOrviiH cyaajiraa HOTOJDK OaiiHa. XokuM 19-p 3yyHI ABCTpUIH HAPT IIALIHBI 3YTIAIT3H,
apaomTaE Iperop Moxann Menien BaHIyHHBI X3 X3I9H TOPIHUIT CyIaDK, yIMaap ypraMibiH TOpell
3YWITUHUT YPIKYYIIRX, SPIHUBKYYIX XYYIUAT HAK O0aibk3d. Menaenuitn YaamMuuisd Xyymuir 20-p
3yyHA OYp3H yTraap Hb XYJI39H 30BIIOOPCOH 06Tree 1 TYYHUH cyJalraanbl OyTIdIYYA Hb OPYHH YEUHH
TeHETHKHUIH MIMHXJIIX YXaaHbl X YHA3C OOJICOH IOM.

OHee1ep MN3IXUNHH XAMXKIIH] Tapuanariax Oyl HUNT ypraublH JUIISHXY TOPIUUT Hb SPIUNA3KYYIIX
apraap rapraxk aBcaH I'3/ITHIT X3JI9X Hb 3YHT3H. Slinanrysia, OMOTEXHONOTHITH canbap SpuuMTIi
XOIKCOHOOP MeHETUKUMH HIMHKIIDX YXaaH[ A3BIINJ rapy, TCHETUKUIH apraap ambJl OpraHu3M raprat
aBzar 00JK?I3. XAIUNII9p FeHETUKHUIH TEXHOJIOTMNT 3apUM XYMYYC Xypliaap IYYMKUIJIAT U T3COH
UPI3AYHH XYH TOPOIXTHUI XYHCHUH X2PATLIAT XaHrax roji 3X YYCBIp IEHETUKUIH apraap raprax
aBcaH yprail 0aiix Hb Togopxoi OaitHa. Tyxaitnban, eter 60pa00, yc Oara maapaar IuH? TOPIUIH
ypraii raprax aBax Iaapjasiara Tyjarapd OaiiHa.

X3IUUr33p OpUMH YEUH FreHETUKUIH IIMHKIIX yXaaHbIT IIYYMIKIIDX XYH OJI0OH Oaiiraa 4 racsH XYH
TOPOJIXTOH 3PT 33D YEIC YpraMiiblH TOPOJI 3YWIYYAUNT XOOPOH Hb 3PIUN3KYYJDK, YpralblH YaHAPBIT
caibkpyyrcaap UPCHUIT ©HOOTHITH OMTHHIA X3p3rak Oyl XYHCHUI OyTI3TI3XYYHYYA XapyysDk Oaiiraa
IOM.
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Nature + Science

baiiranp + XX
yXaaH

Courtesy of Stephen Ausmus/USDA

All of the food types included in this
edible still life have been produced
through genetic engineering, the
process of inserting genes from
one organism into another, giving
the second plant a desirable quality
of the first. The U.S. Department

of Agriculture (USDA) reports the
process is being used or tested on
an increasing array of crops.

OH3 3yparT xapyyJsicaH OfoH
TOPIUUH XYHCHUI HOMOO0, XXNUMC
XUMCIOHUNT TEHETUK MHXEHEPUINH
apraap raprax aBcaH oM.

TyxanH Har TOPruUnH ypraubiH
FEHVIr alWImaH raprax aBcaH
X0épaory 6yTaaraaxyyH Hb 9XHUN
OyT33rO3XyyHI3C UNyy YaHapTan
Gangar. AHY-bIH Xenee ax axynH
SlaMHbl M333SICHI3P LUMHI3P
OJIOH TEPIUINH ypraubir FreHETUKWIAH
apraap rapraH aed 6ariHa.

© AP Images/Desikan Krishnan

Pearl millet is a staple crop for people
in the semi-arid tropics. The plants in

this field in southern India have been

genetically engineered to resist diseases
that can kill an entire crop.

Xap Oynaa Hb Xyypawn yyp ambcrantan oyc
HyTarT OpLUMH Cyyaar XYMYYCUAH YHOC3H
XYHC tOM. QHITX3rMMH eMHe HyTart
Tapuangar reHeTUKUNH NHXEHEePYNanunH
apraap raprax aBcaH xap bygaa Hb
XYHCHWI HOrOOHZ, TOXMONAaor Tepen
OYPUINH 6BYHUIT 3CIPryyLIAX YagBapTam
60oMmKaa.
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This test field in China’s Yunnan
province is sown with different
varieties of rice to determine
which strain adapts most readily
to environmental conditions
particular to that region. Planting
a strain that is well adapted, and
thus more productive, can result
in an improved yield, which
makes a substantial difference
in a farmer’s livelihood.

XartagblH KOHHaHb MyX OaXb
TYPLWMATBIH Tanbang xag XaasH
TOPNUINH LaraaH bygaa Tapuamk
OarHa. OH3 TypLNNT Hb Tyc Byc
HYTIMIAH Yyp aMbCrarn, XYpaanaH
Oy OpYHbI OHLIOIT HUNLC3H
uaraaH GygaaHbl TOPAUIAT
Torroox sisgan tom. OpyunHOoo
caliH 30XMLCOH, rapL, canTtan
uaraaH 6ygaa Hb HYTIMIAH
TapvanaH4ygablH amMmbXupraaHsbl
TYBLUMHI A33LUNYYN3X34 Yyxan
XYBb HAM3p Opyyriax oM.

Nature + Science

baiiranp + HIusxmx
yXaaH

A fruit grower in Virginia checks the blossoms of
a pluot tree for frost damage after a late season
freeze. The pluot is a fruit created through cross-
breeding plums and apricots in a three-to-one
ratio. The aprium is a genetically engineered
fruit, also made through a mix of genetic
material from plums and apricots, in a one-to-
three ratio, creating a fruit that is subtly different
in appearance and taste.

BUpXUHNA MyXUWIAH HyTar 49BCrapT Ganpnax
H3raH XMMCHUI ax axyn. Llar araap youunp
XYNTOPCIH ydpaac ax axymH 933H NNyoT MOAHbI
LaurMir wanrax 6anna. [NnyoT Hb YaBra
©0noH YaHraaHsHbl AyHAaac raprax aBcaH
LUMH3 TOPSIMINH XUMC oM. [€HUIH Harpnara Hb
3:1 racaH xapbLaaTan bangar. XapvH 4asra,
YaHraaH3Hbl QyHAaac raprax aBcaH anpuyMHbl
reHnnH Hampnara Hb 1:3 xapbuaartan bangar.
OH3 X0Ep Tepen Hb amT, XanbapuiiH XyBb[, TAC
©6p roHa.

© AP Images/Andy Wong
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Courtesy of USDA

Nectarines roll down a packing line in a
California plant. The nectarine is a natural
mutant of the peach with the difference

of only a single gene that results in a
smooth skin. The peach is thought to have
originated in China, but traders introduced
it to the West perhaps as long as 2,000
years ago.

KannopHst My>XMMH HAraH yInaBapuiiH
amTaT Toop caBrax gamxnara. AMTaT Toop
Hb TOOP XXMMCHUIN HAr Tepen 6erees Toop
XVMCHUIM 1 reHUInr eepunncHesp renrep
XanbCTan amTaT Toop rapraH aB4aa. Toop
XUMCUITr XaTagaac rapantan rax Toouaor
bereepn 6aparuaantan 2,000 XunuiH
eMHeec bapyyHbl yriC OpHYYa Xaparnax
0omkaa.

Nature + Science

bairanp + HIusxmx
yXaaH

The Galaxy peach, also known
as the Bagel peach for its flat
shape, is a variety developed
over 10 years of testing by

the U.S. Agriculture Research
Service. The sweet taste of the
fruit and abundant yield of the
tree have made it popular for
backyard gardeners.

anakcu Toop Bytoy xaBTram
ToopbIr AHY-bIH Xegee ax axyuH
cypanraaHbl anbaxbl 10 rapym
XUIMUINH TYpLU YPrarmKUcaH
TYPLWWATBIH YP AYHA raprax
aBcaH oM. [anakcu Toop Hb

amT YyaHap, rapL cantam yypaac
XYMYYC XallaaHfaa Tapuanax
COHUPXONTON BOMKaa.
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Plant physiologist Athanasios Theologis isolated and
cloned the tomato’s ripening gene. By manipulating
this gene, Theologis and others created the Endless
Summer tomato, a variety that can be left on the
vine long enough to develop full taste and texture
while still remaining ripe when it arrives at the
supermarket.

YpramnblH dousnonorny AtaHacuoc Teornoruc
rynusg 60moBCOPCOH yraaH NoorbHbI FreHUIAr
Ccydarx, KnoHbl apraap XyBUImK aB433. YnmMaap 3Hd
FEHUNT alLuuIfaH raprax aBcaH duac Tercrenryn 3yH
HOPTAM yriaaH foonbHbI LUMHS TOPen Hb UX OAanryypT
3apargax XypTnaa aMT YaHapaa anggarryim om
OanHa.

Nature + Science

baiiranp + HIusxmx
yXaaH

The Bribi Indians of Costa Rica have
adopted new agricultural methods
and varieties of disease resistant
crops developed by researchers at
the University of Costa Rica.

Kocta PukarninH bpnubpu omruinH
nHananyyyn Kocra PukarmmH

VX cypryynuiiH apasmMTaunH
BGonoBcpyyncaH Xeaee ax axynH
LUMHG apra, XanaBapT eBYHUAT
3CAPryyuax YyagsapTam LWNHI
TOPNUIH ypraubIir Tapuanmk 6anHa.

Courtesy of Jack Dykinga/USDA

"
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Nature + Science
baiirans + HIuwxnsx yxaan

© AP Images/Boris Heger

Rice sellers at a market in Kindia, Guinea, are selling Nerica, “new
rice for Africa.” Researchers created the variety by crossbreeding
an African rice variety with another variety that resulted in a more

productive strain. The plant provides growers with greater yields to sell
and thus increases their incomes.

BUHAM yncbiH KNHAUA XOTbIH XYHCHUI 3aX 433p Hepuka HopTan
LUMHS TOPNUINH LaraaH bygaa xygangaangar. ApasamTtaniH AQpyKnnH
LaraaH 6ygaaHbl TOPNYYLAMIAT SPINN3KYYITaX 3aMaap raprax aBcaH
LUMHS TOPNUIH LaraaH byaaa Hb rapublH XyBba Oycan Teprneecee
Xamaaryn gaByy raHa. ©epeep xanban Hepuka TepnuiiH uaraaH
Oynaa Hb YpXXun WuM eHaepTan yypaac hepmepyyn eepcommiH
X3pPaArL33H33C UNYyY rapcaH LaraaH dygaar xygangaH amgr oIk

arHa.
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Water Sustains All

Centuries of experience and technological development separate today’s farmer from the first
people who scraped a crop from the ground thousands of years ago, but one thing these farmers
still share — the need for water. Agriculture consumes about 70 percent of the planet’s fresh
water, up to 90 percent in some countries, surpassing industrial and domestic uses by far.

Reliable water supplies will be a critical factor in increasing agricultural production to
meet the needs of the world’s expanding population. The challenge will be to extract greater
efficiency from every drop. Irrigated land in developing countries will increase by 34 percent
by 2030, according to a U.N. Food and Agriculture Organization estimate, but the amount
of water used to produce food crops will increase by only 14 percent because of improved
irrigation practices.

So how much water does it take to grow food? Obviously different crops have widely diverse
needs, but generally, between 2,000 to 5,000 liters of water are required to grow the food that
an average person consumes per day.

Yc¢ ampJipalibIH 53X YYCBIP

OJI0H MSIHTaH XUJIUIH 6MHOX TapualaHuYMATall XaphllyylaxaJl OpUrH YEeUiH GpepMepyya
raszap TapuajaHTHIH Oasyiar Typuiararai 00JICHOOC rajgHa XaMIMiH CYYJIHIH YeHitH
TEXHOJIOTMY/IBIT alIUIIax OaitHa. ['3BY 3pTHUI O0JIOH OpUMH YEUITH pepMepyYal AT aluiIXaH
X3PArTaH OalicaH HAT J1 3yl Ouid. DH? 001 yc 1oM. Xe/106 ax axyiH candap Hb MaHal AIXUNH
HUUT 1[PB3P YCHBI XAPITIRIHUMA 6apar 90 XyBUNT 333J/13T Hb K YHIIBIPUITH O0JOH axyiH
XOPATLPIH/ alIMIIAIAr IPBIP YCHAAC XaMaaryi WiIyy TOO IOM.

JIPIXuitH XYH aM K1 UpaX Tycam HIMAIIYK Oaiiraa yupaac Up33AyH XYH TOPOIXTHUN
XYHCHHH X3PATTPAT XaHTaXbIH TYI I[PB3P YCHBI HalIBApTaid 9X YYCBIPTIH Oaiix
maapjararai. ©epeep x31m031 1 gycan yCceIr 4 yp alliUrTai 3apiyyyiaHa racoH yr. HY b-sin
XYHC X0/166 aX axXylH OalryysiarsiH ToooojacHoop 2030 oH raxa XerKux Oy yiac opHYYI
Jaxb ycajraarai razap TapuaJlaHTuiH TOO 34 XyBHap HAIMAII3X aK33. XapUH YCKYYIAITHIH
CHUCTEM Ilaamu/ yiaM O00JIOBCPOHTYH 00JI0X yupaac yprail Tapuajiaxa/ liaapjajiararaii yCHbl
XOMXKID OHTOXK 14 XyBHap HIMATIAX TOOI00 rapkdd. XYHCHUU OYTITAIXYYHI AMap
XOMKIOHUH yC XIpATTaid Oaiiaar B3? M3k X3par ypraisiH Tepes Oyp XapuilaH aauiryi yc
nraapaaar 60JI0BY HaCaH]I XYPCOH XYHHM 1 ©IpHitH XApIripar XaHrax XyHCHUM OyTIdradxyyHa
ayuxaap 2,000-5,000 mutp yc maapaarggar rasa.
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The U.S. Environmental Protection
Agency offers these estimates of the water
needed to produce a variety of foods:

AHY -1 Xyp233119H Oyii OpUHBIT
XaMraajiax areHTiar ToIopXoi Hap
TOPJIUHH OYTISLIIXYYHHUUT ypryyiax,
0o0JI0BCpyyaxaj iaapiaraTaii yCHbI
X9MOKI3T TOOL[OOJIOH raprax’?. Y YHI:

M Food/Xync
liters/matp
15 Four liters of milk/4 mTp cyy
raprad apaxaJi [aapjjiararai yc
To raise one chicken/Har TaxuaHbt
1,514 | mormooxoii Toxa9x0y maapararai
yc
One serving of fried potatoes/
22,71 | Hor mopu mapcas TeMc 6311Traxo1
nraapjyararai yc
5223 One orange/Har )ypx ypryyiaxai
’ maapzJiararai yc
One watermelon/Har tapBac
3 7835 4 ypryyiaxaj maapajaararai yc
567.8 One loaf of bread/Har 3ycaom
> TalIXaH/ 3aplyyJaar yc
11.35 One tomato/Hoar mupxar ymaan
> JI00JIb YpPryyiiaxaJ maapyiararai yc
One serving of rice/Har mopu
132,48 naraaH OymaaH XaparTait yc
One egg/Har mmpXxar eHareH I
454,24 nraapjyararai yc

© Louie Psihoyos/Science Faction/CORBIS

A sunset lights crop
irrigation in the Santa
Rita Hills of California,
the nation’s top
agriculture producing
state.

AHY-n xenee ax
axyvH ynnasapnanasp
Tapryynaar
KanundopHusa MyxuiH
CaHra Puta Xunnct
HanpnyyncaH
YOXKyynax Texeepemx
Hap LUWHI3X Yeap
VHraX Xaparaaar.

In Bali, contoured terraces retain the water used in the cultivation of rice, the world’s
second most widely cultivated crop.

WHporesnitt Banw apang 6anryyncaH uaraaH 6ynaaHbl TapyanaH. Ycaa XaMHaxX
30punroop TantanH Mep X00poHZ XaarT 60Croxas.
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The Legacy

The international community is engaged in a
concerted effort to safeguard the genetic wealth of the
plant kingdom.

thousands of different types — are being

secured and stored so that they will not be lost
to climate change, habitat depletion, or other natural
or man-made disasters. Preserving the discoveries
of the future and the crops of today motivate the
effort. Science has learned to modify the genetic
code of plants, extracting a desired characteristic of
one plant, and inserting it into another. This form of

S eeds and plant samples — hundreds of

© AP Images/Eduardo Verdugo

of Plant Life

bioengineering is an accelerated version of the cross
pollination that farmers have practiced for centuries.
Today’s capabilities raise awareness that any plant,
anywhere, may hold a biological secret that will
someday aid humankind — a cure for disease, an
enriched food, or other useful compound.

“Plant genetic resources for food and agriculture
provide the biological basis for world food security,
and support the livelihoods of every person on
Earth,” according to a U.N. conservation plan for
plant genetic resources. The 1996 document puts
the international community’s concern about and
responsibility for plant diversification on record.

Technicians at the
International Maize and
Wheat Improvement Center
sort samples of wild maize
seeds in Mexico. This center
has shipped thousands of
unique seed samples to the
Svalbard Global Seed Vault
for safe storage in the Arctic.

OroH yneblH 3pA3Ha LWL,
ynaaH 6yyaanH TeBuitH
cyanaauna MekcukuitH HyTar
[9BCrapa3ac xypaacaH 33pnar
3PASHI LMLLIMIAH YPUIAT
Anrax 6anHa. IH3 Tes
AnracaH ypunr Xona TynbiH
6yct 6avipnagar Ceansbapg
apan gaxe JanxuiH ypunH
CaH Nyy T33B3pragar.

YpramibIiH aMbIpall

OH3 cano xyHCHUL HO200 600K OYX MOPIULH
VDEAMIBIH ONOH MAHSAH WUPXI2 YPULIH 0394C
xaoeanazoaxc baticaa 662660 YYp amMbC2ANbIH
eopunenm, bavieanutin OONOH XYHUU XYYUH 3YUICULIH
HOIO0200D YYCIX ANUBAd 2aMueUlii yeo YPUulin
HOOYULZ A8Y YA0IX 30PUN200P XAO2ANNC DAUHA.

XYH TOPOIXTHUI XYHCHUHN X3PATLRAT XaHIax,
cyJaliraa IUHKXWIT? sIByyJax Toj 6aas
6010x oM. LIMHKI3X yXaaHbl adaap OHEOTHIH XYH
TOPOJIXTOH HAT YpramJyiblH FTeHUHH OYTLHHT 06pUHIDK,
©6p TOPIIMKH ypramaj rapral aBax yajBaprai
601DK3. Oepeep X310 TyXalH ypraMmibsiH
XaMIT'MHH JaByy YaHAPBIT TOAOPXOMIIOT TEHUIT eep
ypramai IIWDKYYJIdH cyyirajaar 0033, bunauit

9 HJI Xafarajargax Oy ypuifH 133K Hb UPIIYHH

©BOr J333C YPraMJIbIH TOOC XYPT3IX apThIT X3I9H
3YYHBI TypIII aluriacaap UpcoH 060 eHee yen Ono
HHKEHEPWIDJINIH apT'BIT OpTOH aIllurIax OaifHa.
Ypramai eepTee OHOJIOTHITH acap UX HYYIBIT aryyinK
Gaiiar. OHeelep XaArajcaH yp UP3dIYyHT XyHHHA
©BUYMH SMIITHIT 3MYIAX, X0O0J XYHCHUN 00JIOH Oycas
X3PATIRIT XaHTaxX yaJBapTai IoM.

HYB-aac ypramiblH reHETUKUIH HOOLUUT
XaJrajk, Xamraayiax Tycrail Teces X3parKyYinK
Oaiiraa Oeree1 ypramyiblH TCHETUKHITH HOOI] Hb
JPIXUUH XYHCHUH aloyaryi Oalsier XaHTrax roJt
0aa3 60J10X00C TaJHa 3X AIXUHA A33p ambaapd Oyt
XYH OYpHIH aMbJpabIr TITIIX a4 X0J00TI0ATOH
oM. 1996 ong HYb-aac rapracan tycraii Tailnasn
ypramiIbIH TOpeJl 3yWJTHIT XaMraanax tajaap
UIPBXTAM XYUHUH YapMaliIT rapraxsll’ ypuascaH.
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International Efforts

An international agricultural research consortium
supports 11 gene banks, safeguarding more than
650,000 genetic samples of crop, forage, shrubs, and
trees and keeping them in the public domain. The
Center for Global International Agriculture Research
(CGIAR) is dedicated to “conserving these collections
for the long term and to making the germplasm [a
collection of genetic resources for an organism] and
associated information available as global public
goods.”

CGIAR maintains these vast storehouses of seeds
and plants for the benefit of all humanity, according to
its Web site: “Seed contributions have helped lay the
foundations of recovery by jumpstarting agricultural
growth in countries emerging from conflict such as
Afghanistan, Angola, Mozambique, and Somalia.”
Areas stricken by natural disaster can retrieve
precious seeds from the gene banks to revive plant
life uniquely adapted to their specific climate and
conditions.

OroH yncbiH XY4YUH YapMaunT

OJ50H yJCBHIH X6/166 aXK aXyiH cyJanraaHbl
koHCcopruyMmn 11 reHuiin OaHK Xaphsiaaariiar.
Tyc xoncopumym HE 650,000 Tepnuita ypraii,
TRHKIIUNH ypramai, Moz 60J0H OyTiiar ypramiibiH
TEHUMH ID2KUUT HUATUIH XOP3I33H 30pUyIad
xanramk OaiitHa. OJIOH YICHIH X610 aX axyiH
CyZJaJiraaHbl TOB Hb I3JIXUUH XYHCHUH X3PATI33H]
30pUyJIaH aMbJ] OPraHW3MbIH T€HETUKUIH HOOLIUIH
LynIyyira Oyioy skepMiuta3ma ouii 6oaroxaa. Tyc
TOBHIH BeO XyyzcaH | OMYCIHIIP OO aryysiax,
300pUH]I XaJrajnaraax Oairaa ypuiH I33Kuir
HUHUT XYH TOPOIXTHUHN X3PATTRIH/I 30pUyIar
H2. XKummaa6371, Tepen OypHitH YPHITH HOOIIHIAT
ammniad Adraauctad, Aaron, Mo3zamouk, CoMaiau
33pAT 33BCAIT MOPTOIIO6H, XIMpPaJl HIPBITICIH YIC
OPHYYIBIH X0/100 &) axyiH cal0apbir Hb SpUUMTIH
XODKYYIIXI alluriakd)d. TyyHUWIRH Oaifranuiin
TaMIIUTT HAPBATACIH 3apUM ra3apT TyC CaHraac yp
onrox Oaiiraa ax.

AHY-bIH Xy4nH yapmannTt

AHY-p1H YHISCHUI ypramilbIH KepMILIa3MbIH
CHCTEM Hb XOPTOH IAaBBX, BUPYC, OAKTEPH, XaiIBapT
©BYHH 33PAT AIXUIH XYHCHUH aloynryi Oaimann
3aHANIXUMIAAT alnuBaa XY4UH 3YWIICHAC COPIUMIAX
30pHITOOp TEHHIH caH OypAYYJICHH OaifHa.

U.S. Efforts

The U.S. National Plant Germplasm System
(NPGS) maintains a network of gene banks to
preserve genetic traits that can be used to combat
emerging pests, pathogens, diseases, and other threats
to the world’s supply of food and fiber.

The NPGS collections include approximately
511,000 samples of seeds, tissues, and whole plants
at more than 20 gene banks in the United States
under the authority of the Agriculture Research
Service (ARS) of the U.S. Department of Agriculture.
Many of the gene banks also receive support from
universities and state agricultural experiment stations.

Useful traits identified in the samples have helped
inoculate U.S. crops from dangerous pathogens. A
wheat plant collected in Turkey in 1948, for example,
effectively resisted a fungus that threatened U.S.
crops 15 years later. Its genetics are now incorporated
into virtually every wheat variety grown in the Pacific
Northwest region of the United States, according to
ARS documents.

A Russian wheat aphid spread to the United
States in 1986, threatening the entire nation’s

Tyc cucremuiia xypasaa AHY -bIH HyTar 13BCrapT
20 rapy#i renuitH OaHk Oaiiryyncan 6ereex 511,000
ITUPXAT ypraMJiIbIH Yp Xaaranarnax Oaiaa. OHd
cucremuiir AHY -1 Xo100 ak axyiH SaMHBI Xapbsia
Xenee ax axyiH cynairaaHsl ajgda XxapuyIyiar.
[ennitn GaHKMHA UX CYPTyYyib, MYKHIHH TypIIUITHIH
TOBYY/A 4 TIC3H A3PKII WITIIK, YIIT aXWIaraanz Hb
XyBb HOM3D opyyizar O6aiiHa.

Ypwuita cang xaaranargax Oy J33:K33C aBcaH
cynanraanbl 6apuMT Hb AHY-bIH HyTar n3Berapt
Tapuanargax Oy yprausir 31138 TOPIUHH
XaJIBapT ©BUMH, BUpYC OaKkTeprac xamraajiax aq
xonborpontoii. Tyxaiinban, 1948 oun Typk yicaac
yTITyyJICcaH yinaan OyyaaitH 193K Hb 15 kumuitH
napaa AHY-pIH HyTar 19BCra3pT TapHaiaracaH
yiaaH OyynaiT MOereHIOpeec Xamraanaxaj TyCcaK
Oatican. Typk ynaan Oyynaiin reauiir eneegep AHY-
bIH 0apyyH X0 HyTarT Oaiipnagar ¢pepMyya epreH
X3PANIIK OaifHa.

1986 ong AHY-x Tapxcan Opoc yinaan OyynaitH
mmpX Hb AHY-bIH XaMX33H TapHajicaH HUNAT
yprausir XeHeeX aryl yupyymk Oaitnaa. Tyxaiin
yen Xenee ax axyiH cygajiraaHsl alOaHbl SpAIMTII
YHI3CHUNA ypraMiiblH )K€PMILIa3MbIH CaH/
xXaarajarnax Oyi yimaan OyymdaitH YpHI3C ©BUNH
ACOPTYYIIX YaaBapTall TEH WIPYYJICOH OaitHa.
Yamaap ypuiiH caHraac raprax aBcaH FreHHUiH
TycIaM)KTalraap eBUMH 3C3PIYYLIX YaaBapTail MHHI
TOpIUiiH ynaaH Oyynail raprax aBcHaap XsiMpaJbIr
JlaBaH TYYJDK OaiicaH oM.
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commercial wheat crop. ARS scientists began an
urgent examination of NPGS grain stores and found
hundreds of potentially resistant genes. A crash
project developed a resistant strain, thus averting a
Crop crisis.

Seeds in the Deep Freeze

Inside the Arctic Circle, 1,000 kilometers north of
mainland Norway, average temperatures are so low
that electricity isn’t required to maintain freezing
temperatures. There, dug into a mountainside,
surrounded by permafrost and thick rock, the
Svalbard Global Seed Vault holds hundreds of
thousands of seed samples from all over the world in
frozen isolation until mishap or disaster requires their
use to replenish seeds native to warmer climates.

Built by the Kingdom of Norway with international
cooperation and maintained by the Global Crop
Diversity Trust, the Svalbard Vault is the world’s final
insurance policy for protecting plant diversity. Gene
banks all over the world deposit duplicate samples of
their stockpiles with Svalbard for safekeeping. The

Fa3pbIH ryHa XenneeceH yp

Xo#n TyinsH 6yc HyTart 0yroy HopBerniin ax
raszpaac 1,000 opunM KWJIOMETp 3aifTaii razap mar
araap xapblIaHT'yil XYWT3H Oalijar yupaac araapbir
XOPTOXUNH TYJ LAaXUJITaaH TOXOepeMK alluIIax
maapuiararyi Oaiinar. Ceans0apy apana O6aripiaanar
Honxuiin YpuiiH caH Hb YYJBIH TYHJI OairyyncaH
XYHTOH 300pb FOM. DH) CaH] IRIIXUIH OHIeT OyiaH
OYypa3C LymIyyncaH X3I3H 3yyH MSHIaH YPUIH
JPPK XaAranaraaar 6eree I3IXUH Oyca] X3CATT
OaifraJiuiiH 3138 TaMILIUT TOXUOJI0XK, yprail ajajcaH
TOXHOJIJION AlUITIaX 30pUYyIaITTall FoM.

DH?3 CaHT OJIOH YIICHIH OalTyyiIaryyasH
TycyaMmkraiiraap Hopseruiin BaHT ynceIH 3acruiin
raszap Oaiiryysncan 0eree; | ypramiibiH TOPOJI 3y HIHHAT
XaMmraajax 3LCUIH HalJIBap I'3K TOOLIOTTI0XK
Oaiina. [anxuiin Oycasa YpHiiH CaHTyya Hb YPUIH
JIPPKID XaMraajax 30puiaroop Cransdapn apyiblH
CaHJ| YPUIHX?33 TOAOPXOU X3CTUIT XaAranyynjaar
OaitHa. Oepeep X303 YPUITH A33K amjgariax,
XapuylLylararyy yin axxuiuiaraa, CaHxXyYKWiIT
30TCCOHBI yIMaac YPUIHH CaHTHIH aroyaryi Oaiigan
angargax 33par 3pcadsn yuupcan yen Cansoapn
caHraac Xyy’a0apbIr Hb aBax OOJIOM)KTOHM I'3H?.

Cranpbapapra Y puita can 2008 oHI HIITICOH
6ereen Tap xui1 AHY-biH 3acruiin razap 20,000
rapyi ypramislH A33K33 TyC CaH] XaAraityynaxaap
UIra»K Oafican. XapuH UPOX XHIH KUINHH
xyranaana AHY-pH XaMKI9H] XaAraiarnax Oy

Svalbard vault insures that gene banks elsewhere have
back-ups in case of unpredictable institutional failure
— lost samples, neglectful management, or depleted
funding.

Since the Svalbard vault opened in 2008, the
U.S. germplasm system has sent more than 20,000
plant samples to it for safekeeping; and the United
States intends to send samples of its entire collection
gradually over the next several years.

The Global Crop Diversity Trust is a public-
private partnership raising funds to support key
crop collections. In keeping with international plant
diversity agreements, the trust works to advance an
efficient and sustainable global system for long-term
conservation of plant genetic resources.

The diversity of plant life on Earth is so great that
it eludes humankind’s attempts to quantify it all.
Estimates of the number of known plant species
range from approximately 300,000 to 400,000, but
deep in remote forests, or high on mountain peaks,
thousands more unknown species could be awaiting
their first sighting by a scientist who recognizes their
uniqueness.

HUIT YPHIT 360BOPIOXO6D TOIOBIOXK OalHa.

JpnxuiiH Ypraipld Tepes 3YWIHNAT Xxamraanax
TpacT Hb yprail Xxamraajax quridsdp Vil
aXuJuiaraa AByyJijar ojoH yJIChIH Oaliryyniara
0eree| yprauslH A33K LyTIyyiaaxal 30pHyIaH
CaHXYYTMIH TyclaMX y3Yyaasr GaiiHa. OJ0H yACHIH
X3MIKI3H/] XYUHH TOTeJ1ep YHITUMUIAAT ypraMiblH
TepeJI 3YWIHNAT Xxamraanax Xd3JIdJIPIpUiH Aaryy Tyc
TPAcCT Hb YPramiiblH TOPOJI 3YWINUH 133K, HOOLUUT
ylaaH Xyraiaaraap xajrajax, xaMraajaax Teceil
XIPITKYYIDK Oaiiraa oM.

Mamnait A3nxuiia ypramiblH Mall OJIOH TOpPe 3YHi
ypragar. Anban 6yc Toomooroop Oyroy cymiariacan
Oaif/Taap Hb aB4 Y33X31 IIXUH XaMx33Ha 300,000-
400,000 mupxsr Tepes 3yWIHitH ypraman Oaiaar
r3H). ['9BY anc Geryy MHUPIHTIH O, OHAep YYIbIH
OpTWIIJ ©MH6 Hb MIMHKJIIX yXaaHd OypTrarasxk,
XYHUH HYIPH] OpTexX Oaiiraaryi muH? TOPIHAH
ypramaj yprax Oairaar yryicrax apraryi oM.
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(Clockwise from left) Project gardener Charles Fernandez works with plants
at the U.S. Potato Genebank in Wisconsin; Cary Fowler, director of the Global
Crop Diversity Fund, is inside the Svalbard Global Seed Vault; a technician
checks the inventory at the International Institute of Tropical Agriculture in
Ibadan, Nigeria.

(LlarvitH 3yyHuin garyy 3yyH rap Tanaac) TecnuitH Lauaspnard Yapnb3
®epHaHaec BrickoHenH Myx aaxb AHY-bIH TOMCHWIA FeHUIAH CaHTUIH
GarpaHg axunnax 6anraa Hb; [JanxuitH YpraublH Tepen 3ynnuiir xamraanax
TpacTbIH epeHxuinery Kaiipu ®oynep CeanbbapabiH JanxuitH YpuidH
CaHruitH baiipaHz 3orcox baitraa Hb; Hurepuitt MbapaH xotog 6arpnapar
OroH yneblH XanyyH OpHbl X666 ax axyiH XYP3asNaHMAH aXWITaH aMarTan
YPUIAH caHr BypTrax baiiraa Hb.
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By the Numbers
1.02 billion: People worldwide who are hungry and undernourished. 642 million of them live in
Asia and the Pacific, 265 million in Sub-Saharan Africa. (FAO)

148 million: Children being raised on inadequate diets. (unitedcalltoaction.org) 670,000: Child
deaths annually traceable to Vitamin A deficiency. (unitedcalltoaction.org)

7 to 1: Ratio of dollars returned in increased wages and decreased disability to dollars spent on
vitamin A fortification. (USAID)

28 to 1: Ratio for dollars spent on iodizing salt. (USAID)
84 to 1: Ratio for dollars spent on iron fortification. (USAID)

100 percent: Required food production increase to feed the Earth’s anticipated 2050 population
of 9 billion. (FAO)

$5.5 billion: Amount the U.S. Government will spend to fight world hunger over the next two
years. (Agriculture Secretary Tom Vilsack)

55 percent: Proportion of global food aid paid for by the U.S. government over the last 50
years. (Vilsack)

TOOHBI X37133p:

1.02 TapOym: OncreneH1 HIPBITICIH, X00JI THKIITUUH XOMCIOJ OPCOH XYMYYCHIH TOO.
OH? XyMmyYcuiiH 642 cas Hb A3u 60710H HoMXOH nanaiin 0yc HyTarT, 265 cas Hb AQpuK TUB]
ampapy OaiiHa.

148 cas: Xooa TRHKIIMIH AyTarnaintaid OpuruH aMbaapy Oy XyYXIyYAUKUH TOO.
(unitedcalltoaction.org)

670,000: A BUTaMHUHBI TyTar[JIbIH YIMaac | KW SHIIAT XYYyXauiH Too. (unitedcalltoaction.
org)

7-c 1: XyHCHUY OYTIITAIXYYHUUT A BUTAMUHXKYYJIaxaJ Iaapajararaii XoepoHruiH
X3MK33HUM Xapbiaa aM. goiuiapaap. (USAID)

28-c 1: [laBchIr HOKyyaaxaj Miaapajiararaii XepeHTruiiH XaMXKIIHHH Xapbllaa aM. JoJuiapaap.
(USAID)

84-c 1: XyHCcHUI OYTI3rI3XYYHUN TOMPUNH HAWPIarbIl HAMATAYYIIAXO] [Iaapiaratan
XOPOHTHIH XA3MKIIHUM Xaphliiaa aM. goiapaap. (USAID)

100 xyBB: 2050 OoHA JPIXUIH XYH aM 9 TapOyMI Xypax 0ereea XYHCHUH XIPITIRAT Hb
XaHTaxblH TYJJI XYHCHUN YWJIABIPIAIMNAT HHI MK HAMATAYYIRX maapiaratail. (FAO)

$5.5 Tapoym: AHY-bIH 3acruiin ra3ap upa3x 2 KWIHHH XyralaaH]1 eJICTeJIOHTIH TIMIX
30pUYIIK UM X3MKIIHUM XepeHre 3apiyynHa. (Xeaee ax axyiH caiin Tom Buicak)
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70 percent: Amount of global fresh water supply used in agriculture. (FAO)
2,000-5,000: Liters of water required to produce the food in average daily diet. (U.N.- Water)

300 percent: Proportion by which Mexican wheat production increased while Norman Borlaug
worked there. (Rand Study)

25 percent: Increase in calories consumed by average person in the developing world following
the Green Revolution. (Gordon Conway)

250 percent: Increase in grain production between 1950 and 1984. (Kindall and Pimentel)

400 percent: Increase in yield over local varieties of weed-resistant and drought-tolerant
sorghum hybrid plants developed by 2009 World Food Prize laureate Gebisa Ejeta. (World
Food Prize)

300 percent: The increase in fish production in Bangladesh using aquaculture techniques
developed by Blue Revolution founder, M. Vijaya Gupta. (World Food Prize)

55 xyBb: OHrepceH 50 KUIUKH XyTaaaH 1 JIXUHH XOMXKIIH/T OJITOTJCOH XYHCHUM
TycnaMXuitH uitm xyBuiir AHY-bIH 3acruiin razap rapracas. (Bucak)

70 xyBb: J[3IXUI 133pXU HUUT LPBIP YCHBI HOOLIMIH UM XYBUUIT X0/100 aX aXyilH X3pATrIdH]
sapuyyaaar. (FAO)

2,000-5,000 nutp: Hacann xypcaH xyHuil 1 egpuitH XYHCHUM XAPITIRIH/]I [Iaapaariax
OYT23rIdXYYHUUT YILaBapaaxan 3apiyyiaar yc. (HYD - Ye)

300 xyBb: Hopman boproruiir Mekcuk yacaa axxuuiax Xyramaas/ TyC yacaj yiaaan OyynaiiH
YHIABAPIIAN UHIHK HAIMITACHH. (Pana kopnopaiuiia cynanraa)

25 xyBb: Horoon XyBbCrayiblH Japaa XerKmk Oyi yJIc OpHYya Jaxb HaCaH] XYPCOH XYHHI
XO0O0JI TKIDIUUH UITWIBTUIAH X3MXK33 UHIRK HAIMArIC3H. ([opaon Kousaii)

250 xyBb: 1950-1984 oHBI X00pOH Yp TapUaHbl YHIABIPIA UHIK HAIMATICOH. (Kunaonn 6a
[TumenTenn)

400 xyBb: 2009 oubI J[axuitH XYHCHUI 1IarHAJBIH 333H ['e0uca DxeTaruitn raprax aBca
XOTMIH ypramall, yCHbI JyTar[JIbIll TACBIPIIAX YaABapTal IIMHD TOPJIHMIH COPOT ©BCHUIM rapi
MHIK HAIMAIDKII. (JI2IXUIH XYHCHUH IIarHan)

300 xyBs: Llpaxap XyBbcran xegenareeHuir yHasciasrd M.Buwxkas ['ynraruita 6omoBcpyyscan
3aracHbl @ axyWH IIMHA TEXHOJIOTUIH TyCIaMKTauraap 3aracHbl YWJIIBIPIIAI HHIK
HAMATIKI). (dIXuiftH XYHCHUI LIarHain)
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Additional Resources

A selection of books, articles, and Web sites

Articles and Reports

Agricultural Biodiversity in FAO. Rome, Italy:
Food and Agriculture Organization of the
United Nations, 2008.

http:/ /www.fao.org/docrep/010/i0112e/
i0112e00.htm

Briscoe, John, et. al. Water and Agriculture:
Implications for Development and Growth.
Washington, DC: Center for Strategic and
International Studies, 2009.
http://csis.org/publication/water-and-
agriculture

Energy-Water Nexus: Many Uncertainties
Remain about National and Regional Effects
of Increased Biofuel Production on Water
Resources. Washington, DC: Government

Accountability Office, 2009.
http://www.gao.gov/new.items/d10116.pdf

Federoff, Nina, et. al. “Radically Rethinking
Agriculture for the 21st Century.” Science, vol.
327, no. 5967 (12 February 2010): pp. 833 —
834.

http://www.sciencemag.org/cgi/content/
full/327/5967/833

Hausmann, Ricardo and Rodrigo Wagner.
Certification Strategies, Industrial
Development and a Global Market for Biofuels.
Cambridge, MA: Belfer Center for Science and
International Affairs at Harvard University’s
Kennedy School, January 13, 2010.
http://belfercenter.ksg.harvard.edu/
publication/19856/ certification_strategies

HaManT 3X cypBanmKyyi:

Howm, eryymnnn, BeO XyyaacHyyAbIH jKarcaair

©ryynan 6a TannaHryya

Agricultural Biodiversity in FAO. Rome, Italy:
Food and Agriculture Organization of the
United Nations, 2008.
http://www.fao.org/docrep/010/i0112e/
i0112e00.htm

Briscoe, John, et. al. Water and Agriculture:
Implications for Development and Growth.
Washington, DC: Center for Strategic and
International Studies, 2009.
http://csis.org/publication/water-and-
agriculture

Energy-Water Nexus: Many Uncertainties
Remain about National and Regional Effects
of Increased Biofuel Production on Water
Resources. Washington, DC: Government
Accountability Office, 2009.
http://www.gao.gov/new.items/d10116.pdf

Federoff, Nina, et. al. “Radically Rethinking

Agriculture for the 21st Century.” Science, vol.

327, no. 5967 (12 February 2010): pp. 833 —
834.

http://www.sciencemag.org/cgi/content/
full/327/5967/833

Hausmann, Ricardo and Rodrigo Wagner.
Certification Strategies, Industrial
Development and a Global Market for Biofuels.
Cambridge, MA: Belfer Center for Science and
International Affairs at Harvard University’s
Kennedy School, January 13, 2010.
http://belfercenter.ksg.harvard.edu/
publication/19856/ certification_strategies
industrial_development _and _a_ global market
for_biofuels.html

International Energy Outlook 2009.
Washington, DC: U.S. Department of Energy,
2009.

http://www.eia.doe.gov/oiaf/ieo/

McFadden, Steven. Community Farms in the
21st Century: Poised for Another Wave of
Growth? Kutztown, PA: Rodale Press, 2007.
http://newfarm.rodaleinstitute.org/
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industrial_development_and _a_ global market
for_biofuels.html

International Energy Outlook 2009.
Washington, DC: U.S. Department of Energy,
2009.

http:/ /www.eia.doe.gov/oiaf/ieo/

McFadden, Steven. Community Farms in the
21st Century: Poised for Another Wave of
Growth? Kutztown, PA: Rodale Press, 2007.
http://newfarm.rodaleinstitute.org/
features/0104/csa-history/ partl.shtml

A New Biology for the 21st Century:
Ensuring the United States Leads the Biology
Revolution.

Washington, DC: National Academy of
Sciences, 2009.
http://www.nap.edu/catalog.php?record
id=12764#toc

Pardey, Philip G. and Julian M. Alston.
U.S. Agricultural Research in a Global Food

features/0104/csa-history/ partl.shtml

A New Biology for the 21st Century:
Ensuring the United States Leads the Biology
Revolution.

Washington, DC: National Academy of
Sciences, 2009.
http://www.nap.edu/catalog.php?record
id=12764#toc

Pardey, Philip G. and Julian M. Alston.

U.S. Agricultural Research in a Global Food
Security Setting. Washington, DC: Center for
Strategic and International Studies, 2010.
http://csis.org/publication/us-agricultural-
research-global-foodsecurity- setting

Quinn, Kenneth M. “Dr. Norman E. Borlaug:
20th-Century Lessons for the 21st-Century
World”
http://www.worldfoodprize.org/borlaug/borlaug-
history.htm

Timmer, C. Peter. “Do Supermarkets Change
the Food Policy Agenda?” World Development,
vol. 37, no. 11. (November 2009): pp. 1812-
1819.

Von Braun, Joachim. The Poorest and Hungry.
Washington, DC: International Food Policy

Security Setting. Washington, DC: Center for
Strategic and International Studies, 2010.
http://csis.org/publication/us-agricultural-
research-global-foodsecurity- setting

Quinn, Kenneth M. “Dr. Norman E. Borlaug:
20th-Century Lessons for the 21st-Century
World”
http://www.worldfoodprize.org/borlaug/borlaug-
history.htm

Timmer, C. Peter. “Do Supermarkets Change
the Food Policy Agenda?” World Development,
vol. 37, no. 11. (November 2009): pp. 1812-
1819.

Von Braun, Joachim. The Poorest and Hungry.
Washington, DC: International Food Policy
Research Institute, 2009.
http://www.ifpri.org/sites/default/files/
publications/oc63.pdf

Research Institute, 2009.
http://www.ifpri.org/sites/default/files/
publications/oc63.pdf

Beb6 xyyanacHyya

AgNIC: The Agriculture Network Information
Center http://www.agnic.org

The Center for Global International
Agriculture Research (CGIAR)
http:/ /www.cgiar.org/

Food and Agriculture Organization of the
United Nations
http://www.fao.org/

Global Information and Early Warning System
(GIEWS): On Food and Agriculture
http://www.fao.org/giews/english/index.htm

International Food Policy Research Institute
http://www.ifpri.org/

Millennium Villages Project
http:/ /www.millenniumvillages.org/
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Web Sites

AgNIC: The Agriculture Network Information
Center http://www.agnic.org

The Center for Global International
Agriculture Research (CGIAR)
http://www.cgiar.org/

Food and Agriculture Organization of the
United Nations
http://www.fao.org/

Global Information and Early Warning System
(GIEWS): On Food and Agriculture
http://www.fao.org/giews/english/index.htm

International Food Policy Research Institute
http:/ /www.ifpri.org/

Millennium Villages Project
http:/ /www.millenniumvillages.org/

National Institute of Food and Agriculture
http://www.csrees.usda.gov/

Responding to World Hunger
http://www.america.gov/food_security.html

Svalbard Global Seed Vault
http://www.croptrust.org/main/arctic.
php?itemid=211

U.S. Agency for International Development
Food Security
http://www.usaid.gov/our_work/agriculture/
food_security.htm

U.S. Department of Agriculture Global Food
Security
http://www.ers.usda.gov/Briefing/

GlobalFoodSecurity/U.S. Department of
Agriculture Food Security
http://www.fns.usda.gov/fsec/

U.S. Department of State Global Hunger and
Food Security
http://www.state.gov/s/globalfoodsecurity/
index.htm

National Institute of Food and Agriculture
http://www.csrees.usda.gov/

Responding to World Hunger
http://www.america.gov/food_security.html

Svalbard Global Seed Vault
http://www.croptrust.org/main/arctic.
phplitemid=211

U.S. Agency for International Development
Food Security
http://www.usaid.gov/our_work/agriculture/
food_security.htm

U.S. Department of Agriculture Global Food
Security
http://www.ers.usda.gov/Briefing/

GlobalFoodSecurity/U.S. Department of
Agriculture Food Security
http://www.fns.usda.gov/fsec/

U.S. National Plant Germplasm System
(NPGS)
http://www.ars-grin.gov/npgs/

World Agricultural Forum
www.worldagforum.org

KuHo

Sustainable Table: What’s on Your Plate?
(2006)

Running time: 52 minutes

Director: Mischa Hedges

Summary: What’s on your plate, and where
does it come from? What are its effects on the
environment and your body? This film presents
questions about the sustainability of many
agricultural practices, and attempts to pursue
some answers.

Food Inc. (2008)

Running time: 94 minutes

Director: Robert Kenner

Summary: The film examines large-scale food
processing in the developed world, arguing that
its methods do not promote good health for
consumers or the environment.
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U.S. Department of State Global Hunger and
Food Security
http://www.state.gov/s/globalfoodsecurity/
index.htm

U.S. National Plant Germplasm System
(NPGS)
http://www.ars-grin.gov/npgs/

World Agricultural Forum
www.worldagforum.org

Filmography

Sustainable Table: What’s on Your Plate?
(2006)

Running time: 52 minutes

Director: Mischa Hedges

Summary: What’s on your plate, and where
does it come from? What are its effects on the
environment and your body? This film presents
questions about the sustainability of many

Diverseeds: Plant Genetic Resources for Food
and Agriculture (2009)

Running time: 51 minutes

Director: Markus Schmidt, Austria

Summary: Large agricultural producers have
adopted a few plant varieties with genetically
engineered qualities desirable for crop
production. This practice has narrowed genetic
diversity, which, the filmmaker argues, is vital
to meeting the world’s future development
needs.

King Korn (2009)

Running time: 88 minutes

Director: Aaron Woolf

Summary: Best friends from the eastern United
States move to the agricultural producing
regions of the Midwest to learn where their
food comes from. They grow a corn crop

and attempt to follow it through the food
processing system.

agricultural practices, and attempts to pursue
some answers.

Food Inc. (2008)

Running time: 94 minutes

Director: Robert Kenner

Summary: The film examines large-scale food
processing in the developed world, arguing that
its methods do not promote good health for
consumers or the environment.

Diverseeds: Plant Genetic Resources for Food
and Agriculture (2009)

Running time: 51 minutes

Director: Markus Schmidt, Austria

Summary: Large agricultural producers have
adopted a few plant varieties with genetically
engineered qualities desirable for crop
production. This practice has narrowed genetic
diversity, which, the filmmaker argues, is vital
to meeting the world’s future development
needs.

Farm! (2008)

Running time: (not listed)

Director: Christine Masterson

Summary: This documentary is about a new
generation of organic and sustainable farmers
in the state of Georgia.

In Organic We Trust (2010)

Running time: (not listed)

Director: Kip Pastor

Summary: This film examines the organic food
industry and the paths towards an organic,
self-sustaining agriculture system.

AHY-vin Toputin Jlenapmamenm o 033p 0ypb0a20Ccan MIOIIMIUIH
9X CYPBANHNCUHO A2YYNA20CAH MIOIINIAT OONOH OYCaA0 3YUACULIH
maiaap xapuyynaza xynsaxzyii. Ix cypeadic bonzon ascan
unmepremuiin 6e6 gvydacnyy() 2010 onvt 3-p capuin batioraap
X28UH axcunnaxic 6atican OonHo.
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King Korn (2009)

Running time: 88 minutes

Director: Aaron Woolf

Summary: Best friends from the eastern United
States move to the agricultural producing
regions of the Midwest to learn where their
food comes from. They grow a corn crop

and attempt to follow it through the food
processing system.

Farm! (2008)

Running time: (not listed)

Director: Christine Masterson

Summary: This documentary is about a new
generation of organic and sustainable farmers
in the state of Georgia.

In Organic We Trust (2010)

Running time: (not listed)

Director: Kip Pastor

Summary: This film examines the organic food
industry and the paths towards an organic,
self-sustaining agriculture system.

The U.S. Department of State assumes no responsibility for the
content and availability of the resources listed above. All Internet
links were active as of March 2010.






Information Resource Center

nformation Resource Center (IRC) is

I a research and reference service for

researchers, journalists, Mongolian Government

officials and anybody with a professional

interest in the United States. For example,

you can contact us for assistance if you need

information on:

+ U.S. legislation, regulation and treaties

« U.S. foreign policy

« The U.S. Congress

+ A speech or statement by the U.S. President,
Secretary of State or other U.S. officials

+ U.S. Government officials and policies

+ Biographical information on American
political, cultural or business leaders

+ Web sites for official U.S. Government
policies, statistics, etc.

Serv1ces offered by the IRC

ALERT: Offers abstracts of current articles

and important Internet sites in major areas

of U.S. domestic or international affairs.

Full-text articles are available upon request.

Areas of expertise:
U.S. politics, society and culture

+ U.S. federal and state legislation, laws
and regulations

+ International relations, security, defense
and stability

+ Economics, trade development and
business

+ Civil society, human rights and
democratization

+ Environmental and global issues

- RESEARCH/REFERENCE SERVICE:
Information provided upon request about
U.S. policies, domestic and international
affairs via phone calls, fax, mail, e-mail and
visits by appointment.

+ TABLE OF CONTENTS SERVICE: TOC
service of periodicals available in the IRC
and full text can be requested via e-mail, fax
or phone.

Contact Information

Please contact our trained staff for inquiries
and research by fax or e-mail:

Information Resource Center Public Affairs
Section, Embassy of the United States of
America, 11 micro district, Big Ring Road,
Ulaanbaatar-13 POB 1021 Mongolia

Contact person: Bolormaa D. /IRC Assistant
pasirc@usembassy.mn
Phone: (967-11) 312372
Fax: (967-11) 312380

Please Note: We do NOT answer inquiries
concerning visa matters. All such inquiries
must be referred to the Consular Section.

AHY-biH SCH-Hbl M3p33nan JlaBnaraaHol TeB

a193ia1 JlaBiaraansl TeB Hb: MOHTOJBIH
CyAJaad 3pasMTa[, COTTYYIUN, TePUH

AKUITHYYA 00710H AMepUK YJICHIH Tajaap

MOPIaKJINUH TYBIIMHI COHUPXOK Oaiiraa

OYXHUU JT XYMYYCT M993JI9JI 6TOX UUTJIDJIIIP

aKmJLIagar. XopaB TaHH JapaaxXxb acyyajaap

MBJI99JI3JI X9PArTai 601 OMISHI XaHAaapaii.

« AHY-pra xyyab :KypaMm OOJIOH 3aaBPYYI

+ AHY-bIH ragaan 604JI0TO

+ AHY-pm Konrpecc

- Epenxwuiiieru 000H Oycam TOPUIAH
AKUITHYYABIH X9JICOH YT, TABbCAH MJITTIJIYYH

+ TepuiiH aKUATHYY] O0JIOH TOPUHH GOIIOTO

+ VYic tep, coéa ypaar 00J0H OM3HECUNH HIPT
3YTTOJITHYYAUNH HAMTApP

+ Tepuiia 60J0H TopuiiH O0yc OANTYYIIATYYIBIH
aymban ambaH €CHBI XadAr, B0 XyyIAaCcHYY.

+ AHY-biH anbaH €CHBI TOO 0apUMTYY[

+ Barnam xamraanax 60JI0H aioyJryil 0aiimIbIH
©HOerniH 00100

+ AmMepukuitn OusHec 60JIOH KOMIAHUYATAN
X3PXIH XOJIOOT[I0X TaJlaapXUW MBI

I[oopxu YRIUUIT3T MaHall TOBOOC XYJII9H
aBaapaii
. CYIIAJII‘AAHBI ARJIIYY: Hapaax

COIBYYIPSD O3JITTATACOH CYIIAaUALIH aMKu,

TOUMYYABIT Ta OYX9HI XYPToHA.

« AHYVY-pIH yic Tep, HUHUTIM, COEN ypJar

+ AHY-biu TepuiiH 60J0H MY:KYYALIH XYyJIb
9pX 3YHH aKTyy[

« OJoH yJICBIH XapuJllaa alyaryi oanmas
faTyiaH XaMraajaaxblH 00AJIOro 00JIOH
TOTTBOPTOI Gaiimas

« 9puitH 3acar, xygmanmaa 00JIOH OuM3HEC

« Wpreauit HUATOM XYHUHN 3pX apauyuiiaj

- Baiiraab opuHbl 00JIOH XYH TOPJIOXTHUN
acyynasn

« COTTYYJIMMH HUUTJIAJIYY: Manait
3axmaliraT XdBJDJIYYA99C Ta OYX9H COHUPXCOH
HUATISIYY/A99 aBU 00JIHO.

- CYIAJITAA BOJIOH XAWMJIT XUNX: AHY-
BIH Tajlaap COHUPXOMK Oaiiraa XYCCOH C3/[BI3D
TaHb XaWJT cygajraar XuisK erHe.

XO0JIBOO BAPUX

Ta eepuita cynaaraa 00J0H M523,
maapajaaratai 6aiiraa acyyaryymaa MaHait
TeBUIH aXKUJITAHJ yTac, (paKc 00JOH 3JISKTPOH
HIyyJaHraap TaBUXaac rajHa YpbAWUJIAH IIar aBy
0OpULH OMesp UPIK yya3ax O00JIOMMKTOI IOM.

Acyynman xapuynican axxuaran:ll. Bomopmaa/
Mbpsaian Jlamaraansl TeBuiin Asxuaran
DJIeKTpOoH IIyyAaH: pasirc@usembassy.mn
VYrac: 312372
daxc: 312-380
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