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• Agriculture origin
• Eating and drinking / Crops in history
• River basins and agriculture: 

Euphrates, Nile, and Yelow rivers
• No single river, but climate change: 

Bantu and Maya

• A more recent case: Amu Daria River

• Lessons learned: What history tells us

• How to implement practices: Regulations vs. 
incentives



Agriculture
Adam and Eve’s fault?

• Then the Lord planted a Garden in Eden, in the East, and there he put the man he

had formed. He made all kinds of beautiful trees grow there and produce good

fruit. In the middle of the Garden stood the tree that gives life and that tree gives

knowledge of what is good and what is bad. A stream flowed in Eden and watered

the Garden ... Then the Lord placed the man in the Garden of Eden to cultivate it and

guard it. He told him, “You may eat the fruit of any tree in the garden, except the tree

that gives knowledge of what is good and what is bad.”

• ... The woman saw how beautiful the tree was and how good its fruit would be to eat, 

and she thought how wonderful it would be to become wise. So she took some of the

fruit and ate it. Then she gave some to her husband, and he also ate it.

• ... Then the Lord said, “Because of what you have done, the ground will be under a 

curse. You will have to work hard all your life to make it produce enough food for you. 

It will produce weeds and thorns, and you will have to eat wild plants. You will

have to work hard and sweat to make the soil produce anything.”

Genesis

Hunter-gatherer food supply

Agricultural food supply



Paradise lost!

Zé de Cafundó

Mineiro Gaúcho

Ano 1979



Eat and drink to have a life

“We must begin by stating the first premise of all
human existance and, therefore, history: 

Man must be in a position to live in order to be able
to “make history”.

But life involves, before everything else, 

eating and drinking.”

Karl Marx
The German Ideology



Crops in human history

• Wheat, rice, and corn: 
2/3 global food from crops

• Plus barley, oats, rice, sorghum, and millet: 
92% human caloric intake by humans

• PRESENT AND PAST!  

• 8 out 10000 grass species

• High carbohydrate for BREAD and BEER 
(body and spirit – mood changing!!!), 
easy storage, fibrous root structure

• Selection: a long journey ...



Cropping in 
agricultural history

1. Water

2. Nitrogen

3. Weed control



Wheat and barley
Two basins, two destinies



Mesopotamia – Sumerians
~3500 – 2334 BC 



• Wheat and barley – native grasses

• First agriculturists

• Two rivers, different behaviors

• Flat flood plain

• Soil easily tilled

• City-states called Sumeria

• First governments, writing, and
mathematics administrative
control in crop production



• Flooding: 
silty soil, organic matter + water

• Peak flow in end of summer. Thus, 
irrigation during low river flow

• 2700 km. Silt load. High ET. Salinity!

• River elevation due silt deposits

• Canals maintanance (siltation) 
 hard work, ruling class

• Agriculture: WATER + N (OM)
but lots of weeds!



• BEER? Many types, salary in beer

• BREAD? 300 types

• 1000 years of Sumerian society

• What went wrong?
Floods (high river)
Salinization (seepage, no drainage)
Barley ok, Wheat not

more BEER!



• Finally,

• Migration to the North

• Conflict with the Akkadians

• Akkadians Empire for ~100 yr

• Increased population + challenges
viable cropping system
 end of Empire!

• (A Arca de Noé!!!)





Nile River – Egyptians
~3000 – 1070 BC



• Flooding not a treat, but a blessing
• Flooding before planting

• Blue and White rivers fed by monsoonal
rains
(Joseph of Egypt: 7 yrs hunger and drought
x 7 yrs abundance)

• Blue River P and K nutrients
• White River  N (OM from swamps)

• Weeds + salinization not problems
• Little need for irrigations systems
• Less work needed. 

Time for building monuments. 
• Domination by Athens and Rome



Yellow and Yangzi Rivers
Chen and Han Dinasties

221 BC – 200 AD
Millet, soybean (and rice)



• Loess, desert, cold Yellow R.
• Siltation raised river channel and banks

River of Sorrow (inundate villages and crops)

• Irrigation was dangerous
• Little OM and nutrients in water other

SOURCES of N (animal, human waste; 
soybeans) and millet lower N demand

• Rice (not important in Han Dynasty) 
produced only in Yangzi River basin

• Plenty of food. People moved to cities
Increased taxation of farmers
Periodic peasant rebellions
Dynasty ends!



Han Dynasty - China
Common crop rotation

4 crops in 3 fields
3 ha per family. Labor intensive

Field Summer Winter Summer Winter Summer Winter

1

Short-

season

Millet

Wheat Soybean -
Spiked

Millet
-

2

Spiked

Millet -

Short-

season

Millet

Wheat Soybean -

3 Soybean -
Spiked

Millet
-

Short-

season

Millet

Wheat



No Rivers
Climate change

Bantu civilization

Maya civilization



Bantu of Africa
~400 BC – 300 AD

Mixed crops
yams, millet, sorghum



Maya
~150 AC – 910 AD

“Trinity”: corn, beans, and squash

1995



Maya
~150 BC – 910 AD

“Trinity”: corn, beans, and squash



These phases of abandonment 
correspond with the timing of 
severe droughts revealed by 
deepsea sediments.

810 AD

860 AD

910 AD



The Norfolk 4-field rotation. 5 crops per year.

Field Summer 1 Winter 1 Summer 2 Winter 2

1 Clover/Ryegrass Clover/Ryegrass Clover/Ryegrass Wheat

2 Turnips (NABO) Barley/Oats Clover/Ryegrass Clover/Ryegrass

3 - Barley/Oats Turnips Barley/Oats

4 Clover/Ryegrass Wheat - Barley/Oats

Field Summer 3 Winter 3 Summer 4 Winter 4

1 - Barley/Oats Turnips Barley/Oats

2 Clover/Ryegrass Wheat - Barley/Oats

3 Clover/Ryegrass Clover/Ryegrass Clover/Ryegrass Wheat

4 Turnips Barley/Oats Clover/Ryegrass Clover/Ryegrass

More on crop rotations
British 1700 – 1850 AD



Very recent!
Ex-Soviet Republics

Aral Sea

2005-2006



Lessons

• Basins/watersheds

• Erosion/sedimentation

• Water-N-weeds

• Organic fertilization and N fixation

• Crop rotations

• Intercropping

• Grains / forage (ILP)

• Climate change



The nature of the Beast



Slow processes 
Long time frame



Money, money, money ...
Time is money!

Does long-term pay?



Regulation vs. Incentives





Our faith never faids away!



• Human knowledge is doubling 
every 10 years. 

• In the past decade, more 
scientific knowledge has been 
created than in all of human history.

– E para a CS?

– Falta conhecimento/tecnologia? 

educação/instrução?

legislação?

ação? 

ou … ?





American environmental lawyer and advocate



“Como é difícil convencer o caipira, que sempre 
plantou seu milho em fileiras quadriculadas, a 
mudar tudo e plantar em curvas de nível. Atrás de si 
estão colheitas e mais colheitas... Provas, 
evidências. Mudar, para quê? 

E não pensem que com os cientistas ocorre de 
forma diferente. Nem todos são aqueles que têm 
visões. A grande maioria está imersa nas suas 
rotinas. Por que haveriam de mudar a tradição se 
tudo funcionou tão bem até agora? O sol no centro 
do universo? Loucura... E os séculos de Ptolomeu? 
E Galileu?”

Rubem Alves 
Filosofia da Ciência





Extremes



Maslow's Hierarchy of Needs

People are motivated to achieve certain needs, and that some needs take 
precedence over others. 
Our most basic need is for physical survival, and this will be the first thing 
that motivates our behavior. 
Once that level is fulfilled the next level up is what motivates us, and so on.



Muito obrigado!



• A História é um carro alegre
Cheio de um povo contente
Que atropela indiferente
Todo aquele que a negue (Chico Buarque)

• Caminante, no hay camino, 
se hace camino al andar

Al andar se hace el camino,
y al volver la vista atrás
se ve la senda que nunca
se ha de volver a pisar  (Antonio Machado)





How much do we consider
future generations?

Soil and plant life would 
be included in the colony. 
Picture: NASA Ames 
Research Centre


