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Who$feeds$us$today???$

80%$of$1.5$billion$has$under$monocultures$



Producers 

Consumers 

Food++

Empires+





GENETIC HOMEGENEITY=HIGH 
VULNERABILITY 

Gene6c+Uniformity+and+Vulnerability+

•  How+uniform+gene6cally+are+crops+
++++upon+which+the+na6on+depends,+and+how+
vulnerable,+therefore,+are+they+to+epidemics+and+
clima6c+variability?+

•  The+answer+is+that+most+major+crops+are+
impressively+uniform+gene6cally+and+impressively++
vulnerable.+

•  This+uniformity+derives+from+powerful+economic++
interests+and+legisla6ve+forces+shaped+by+those+
holding+corporate+power+



US+CORN+LEAF+EPIDEMIC+IN+USA,+1970+

•  Resulted+in+a+decrease+of+the+maize+crop+from+
119,056,000+tonnes+in+1969+to+105,471,000+tonnes+
in+1970(FAOSTAT).++

•  The+actual+yield+in+1970+was+45,439+hg/ha,+
considerably+less+than+in+1971+(55,297+hg/ha).++

•  With+23,211,600+ha+sown+in+1970,+the+projected+
produc6on+was+126,289,673+tonnes+resul6ng+in+an+
actual+shoraall+of+20,818,673+tonnes+from+expected.++

•  The+loss+was+equivalent+to+18.5+trillion+calories.+

The$addic<on$to$pes<cides$$

► 1,2+billion+pounds+of+pes6cides+are+applied+
annually+in+the+USA.++

► US+spent+US+$34.1+billion+dollars+in+
pes6cide+use+in+1998+



The$fu<le$chemical$warfare$
against$pests$

► US+agricultural+losses+to+pests+reached+
32%+between+1942B50+and+37%+
between+1984B+1990+

► More+than+450+species+of+arthropods+
resistant+to+>+1000+different+pes6cides+

++



US CORN LEAF EPIDEMIC IN 
USA, 1970 

•  Resulted+in+a+decrease+of+the+maize+crop+from+
119,056,000+tonns+in+1969+to+105,471,000+tonns+
in+1970,+well+below+the+143,421,000+tonns+
produced+in+1971+(FAOSTAT).++

•  The+actual+yield+in+1970+was+45,439+hg/ha,+
considerably+less+than+in+1969+(53,908+hg/ha)+and+
in+1971+(55,297+hg/ha).++

•  With+23,211,600+ha+sown+in+1970,+the+projected+
produc6on+was+126,289,673+tonns+resul6ng+in+an+
actual+shoraall+of+20,818,673+tonns+from+
expected.++

•  The+loss+was+equivalent+to+18.5+trillion+calories.+



Gene<c$Uniformity$and$
Vulnerability$

•  How+uniform+gene6cally+are+other+crops+
++++upon+which+the+na6on+depends,+and+how+
vulnerable,+therefore,+are+they+to+epidemics+and+
clima6c+variability?+

•  The+answer+is+that+most+major+crops+are+
impressively+uniform+gene6cally+and+impressively+

++++vulnerable.+
•  This+uniformity+derives+from+powerful+economic++
interests+and+legisla6ve+forces+shaped+by+those+
holding+corporate+power+



US$drought$2012$
•  The+dry+spell+that+hit+the+Midwest+and+Great+
Plains+last+summer+was+the+worst+since+the+
1950s.+It+covered+80+percent+of+U.S.+farmland.++

•  Corn+produc6on+dropped+more+than+13+
percent+in+the+2012+growing+season.+Soybean+
produc6on++fell+8+percent+

•  The+U.S.+Department+of+Agriculture+es6mates+
that+the+drought+will+push+retail+food+prices+up+
by+between+3%+and+4%+in+2013+
+

Maize$yields$aGer$recent$droughts$
•  Adverse+high+temperatures+during+maize+pollina6on+

in+2010+in+the+United+States+caused+a+decline+in+
yields+from+2009+and+the+downward+trend+due+to+
weather+con6nued+in+2011+to+a+level+not+seen+since+
2005++

•  +By+August+2012,+the+USDA+projec6on+was+for+a+
maize+crop+of+10.8+billion+bushels+and+a+yield+of+
123.4+bushels/acre+(76,173+hg/ha+USDA+2012e),+the+
lowest+since+1995+and+a+yield+common+in+the+1980s+
(FAOSTAT).+



Soybean$$and$coHon$yields$under$
drought$

•  The+projected+2012+US+yield+of+40.5+
bushels/acre+is+the+second+lowest+since+
2003+(27,000+hg/ha).++

•  US+cohon+had+its+second+lowest+yield+
since+2003+at+785+lbs/acre+(8800+hg/ha)+
USDA+2012d).+







$
RiceJfish$culture$(RFC)$systems$in$Longxian$
village,$Qing<an$County,$Zhejiang$Province,$

China$+
+



China Rice Fish  



RM: y = 0.7202x + 9.2019

R2 = 0.5388, P<0.05

RF: y = 0.3011x + 20.179

R2 = 0.0134, P>0.05
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Prof. Chenxin from Zhejiang University has conduct her research in the site for 6 
years from 2005. 

(1)  The effects of RF system 



4. Rice-duke Co-culture System 



Features$of$an$agriculture$for$the$
future$$

•  DeBcoupled+from+fossil+fuel+dependence+
•  Agroecosystems+of+low+environmental+impact,+nature+
friendly+

•  Resilient+to+climate+change+and+other+shocks+
•  Mul6func6onal+(+ecosystem,+social,+cultural+and+
economic+services)+

•  Founda6on+of+local+food+systems+
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PLANTAS

ANIMALS

CULTURA
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How$many$peasant$farmers?$(ETC$
2009)$

•  1,+5+billion+peasant+farmers+
•  380+million+farms+
•  Globally:+>+90%+of+the+world’s+farms+are+
small+,+<+2+ha.+

•  1.9+million+crop+varie6es+



Peasants$and$world$food$

Produce$50J75%$$of$food$consumed$by$
world$popula<on,$but$use$$:$
$
•  25J$30%$of$the$agricultural$land$$
•  30%$water$used$in$agriculture$
•  20$%$fossil$fuels$used$in$agriculture.$
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Rotacion+en+la+chinampa+++:+flor+de+muerto+y+milpa+

   

  

   



Milpa:$polyculture$of$maize,$beans$and$squash$
LER+>+1,5+………+1,5+hectares+of+monoculture+needed+to+
equal+produc6vity+of+one+hectare+of+polyculture++

Produc6vity+of+Chinampas+

•  Maize+yields+in+1950:+3,5B6,3+t/ha+(+average++
US+yields+in+1955~2,3t/ha+and+went+up+>4+t/ha+
aoer+1965).+

•  One+hectare+could+produce+enough+food+for+
15B20+persons+

•  One+chinampero+can+successfully+farm+0,75+
ha,+producing+food+for+12B15+people+



Verdolaga (Portulaca oleraceae) 

Weeds+(quelites)+as+food+crop+

.+
•  San+Bartolo+del+Llano,+Ixtlahuaca,+

México.+
•  Quelites.+

–  74+++quelite+species+all+useful.+
–  Used+as+food,+fodder,+medicinals,+
etc.+

–  +4.5+kg+quelite/family/month.+
–  One++hectare+of+milpa+produces+
1,5+t/ha+of+quelite++and+represents+
25%+of+the+total+value+of+maize+
(+approx+200+dollars).+



AGROECOLOGY 

Ecology 

Anthropology 

Etnoecology 

Sociology 

Basic 
agricultural 

sciences 

Ecological 
economics 

Biological Control 

Traditional 
Farmers’ 

knowledge 

Principles 

Specific technological 
forms 

Participatory 
research in 

farmers’ fields  

Comparison of fertilizer use, mechanization and 
irrigation between Cuba, the USA and other Latin 

American countries  



Losses of major agricultural inputs after 
the dissolution of the Soviet Union 

Agroecological strategies 

Animal 
integration 

Green 
manures 

Organic 
amendments 

Rotations 

Polycultur
es 



Growth in Cuba 

Number of Families 

Finca “Del Medio” – José A. Casimiro 

Sancti Spíritus 



BEFORE 
Reference: mamey 
tree 

AFTER 
Reference tree 
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People fed by produced energy 
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Contribución$porcentual$de$la$agricultura$campesina$a$la$
producción$nacional$total$en$diversos$rubros$$

Evidencia+II+(+Huracan+IkeBCuba)+

•  Areas+under+industrial+monoculture+suffered+
more+damage+and+exhibited+less+recovery+
than+diversified+farms.++

•  Aoer+the+hurricane+average+loss+in+diversified+
farms+was+about+50%+compared+to+90B100%+in+
monocultures+

•  Produc6ve+recovery+was+about+80+B+90%,and+
was+no6ceable+40+days+aoer+the+hurricane+



EVIDENCIA$II$(HURACAN$IKEJCUBA)+

% estimado de recuperacion de fincas a los 60, 120 
y 180 dias despues de Huracan Ike (2008) en CCS  
�Rafael Zaroza� Sancti Spı´ritus segun nivel de 
integracion agroecologica ( 1 bajo, 3 alto) 
comparada con el promedio de la cooperativa 
entera. 
 



Urbaniza6on+of+the+world+

•  In+one+century+urban+popula6on+expanded+
from+15%+of+the+total+to+50%+of+the+>7+billion+
world+popula6on+

•  In+1800s+only+London+was+city+with+1+million+
people+

•  1990s+100+largest+ci6es+accommodated+540+
million,+220+million+live+in+20+world’s+largest+
ci6es+

•  By+2030,+some+two+thirds+of+the+world’s+
people+will+be+living+in+ci6es,+the+world’s+
popula6on+will+rise+to+nine+billion+by+2050.++







Urban+agriculture+worldwide+

•  800+million+people+involved+in+UA+
•  200+million+produce+for+the+market,+predicted+
to+double+in+next+decade+

•  150+million+employed+full+6me+in+UA+
•  In+2005+UA+increased+its+share+of+total+food+
produc6on+to+33%+

•  50%+of+vegetables,+meat,+dairy+consumed++is+
produced+in+many+ci6es+



Increased+public+awareness+about+UA+

•  Recent+vola6lity+in+global+food+and+fuel+costs++
•  detrimental+effects+of+the+industrialized+food+
system+on+ecological+sustainability.++

•  epidemic+increases+in+levels+of+obesity+and+
chronic+disease+in+USA+due+to+the+
overconsump6on+of+cheap+but+unhealthy+and+
calorieBdense+foods.++

•  These+trends+have+contributed+to+growing+public+
interest+in+establishing+food+produc6on+in+urban+
and+suburban+areas.++



Poten6al+of+UA+
•  Developing+agricultural+capacity+within+
or+close+to+urban+areas+has+the+poten6al+
to+reduce+food+transporta6on+costs+and+
environmental+impacts+

•  provide+economic+development+
opportuni6es,+and+reduce+dispari6es+in+
healthful+food+access+that+have+led+to+
epidemic+rates+of+obesity+and+diabetes+
among+lowBincome+popula6ons.+++

++
+



Rosario+Argen6na+

•  Thousands+of+families+in+the+city+of+Rosario,+
Argen6na,+were+able+to+feed+themselves+
during+the+country’s+2002+economic+crisis+by+
growing+their+own+food.++

•  Now+more+than+800+community+gardens+in+
the+city+feed+some+40,000+people+and+produce+
surplus+for+sale.++

Rosario+cont…+
•  35+%+of+the+territory+of+Rosario+was+occupied+by+empty+or+

virtually+empty+tracts+of+land+which+was+divided+into+
districts.++

•  A+technical+coordinator+and+two+local+support+workers+
were+appointed+for+each+district,+each+with+many+years+of+
marketBgardening+behind+him+or+her,+to+help+the+other+
inhabitants+put+what+they+had+learned+at+their+courses+into+
prac6ce.+

•  In+the+community+marketBgardens,+an+allotment+of+
between+500+and+1000+m2+was+allocated+to+each+of+the+
small+farmers�.++The+land+belongs+to+the+municipality+or+
private+owners,+who+lend+it+temporarily+in+exchange+for+tax+
benefits.+



Urban agriculture 
evolution in Cuba 

Produc<vity$of$organoponicos$ 
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Urban Agriculture-2009 
•  Emergence+of+about+383,000+gardens+na6onwide+

•  1,460,000+tons+of+vegetables+in+5O+
thousand+hectares++

•  Urban+gardens+produce+about+60%+of+all+
vegetables+consumed+in+Cuban+major+ci6es+(215+
grams+of+vegetables+per+day/person)+

•  Produc6vity+ranges+between+10B20+kg/m2/year+in+
intensive+gardens+systems+

 
 
 
 
 

Organopónics 

 
 
 
 
 

Intensive gardens 

 
 
 
 
 

Small home gardens  

 
 
 
 
 

Plots  

 
 
 
 
 

Peri-urban farms  
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Staple crops  

 
 
 
 

Greenhouse  crops  
(only in Havana) 

 
 
 
 
 

Semiprotected crops 



Number of units : 3 810 

Yield: 18.44 Kg/m2  

Área: 1 183.4 ha. 

California+

•  In+10+years+California's+popula6on+will+grow+
from+36+to+46+million+people,+with+80%+
concentrated+in+ci6es.++



Oakland+UA+poten6al+
•  1,200+acres+of+vacant+and+underu6lized+public+
land+in+Oakland,+California,+that+could+poten6ally+
be+used+for+food+produc6on.+

•  more+than+800+acres+of+public+land+with+slopes+
under+30%+were+iden6fied,+a+poten6al+
contribu6on+of+up+to+5%+of+Oakland's+vegetable+
needs+if+only+half+of+this+land+were+used+

•  an+addi6onal+3,008+privately+owned+vacant+lots+
totaling+more+than+800+acres,+a+poten6al+
contribu6on+of+another+10%+of+the+city's+produce+
requirements.++



Agroecological+yield+es6mates+
•  UA+yields+could+reach+10+kg+of+fresh+biomass++per+sq.meter/

year+(+that+is+50%+of+what++Cuban+urban+farmersBbest+in+the+
worldB+reach+under+op6mal+management).+

•  +Assuming+that+well+defined+agroecological+management+
systems+are+scaled+up+in+Oakland+in+1000+acres+(400+
hectares),+reaching++a+yield+of+10+kg+per+sqm/year++(1+ha=+
2.47+acres,+1+ha=10000+sq+m)+we+es6mate+that+UA+yields+in+
Oakland+would+reach+100000+kg+/ha/yr+or+40+million+kgs+in+
the+whole+400+hectares+(+or+1000+acres).++

•  If+each+person+consumes+45+Kg+per+year+of+fresh+
vegetables,+the+total+UA+produc6on+in+400+hectares+could+
feed+800+thousand+people/year.+Let’s+assume+that+the+
levels+of+produc6on+would+only+reach+5kg/sq.m/year,+s6ll+
fresh+vegetable+needs+of+400,000+people+would+be+met.+



Agroecology+and+social+movements+

• ++Social+movements+are+key+to+achieving+suppor6ve+policy+
environment+(movements+of+farmers,+workers,+indigenous+people,+
urban+poor,+consumers,+environmentalists,+human+rights,+etc.)+

• +The+combina6on+of+peasant+and+family+farm+agriculture+with+
agroecology+can+feed+families,+ci6es,+countries+and+the+world,+with+
higher+produc6vity,+efficiency,+and+autonomy,+lower+costs,+be+more+
environmentally+sound,+produce+healthier+food,+reduce+migra6on,+and+
be+more+resilient+to+climate+change.++

• +UpBscaling+really+requires+social+movements+at+the+center,+who+can+
build+alliances+with+government+ins6tu6ons,+NGOs,+researchers,+
students,+etc.,+but+on+new+terms.+

Organized small farmers 

Consumers 

Food  

Empires 

By-pass 

Autonomous territories, 
 local  

markets 



Land reform!
Access to land, water!

seeds!

Agroecological strategies!

State support!
Markets. Credit, extension!
Research,  etc.!

Social !
movements!

The pillars of food sovereignity 


