Calidad del agua y la
agricultura urbana
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 Las plantas en la ciudad
* El agua y su manejo




Traditional systems
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Local and roof garden
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Vertical wall and column







Plants as drugs and

ASPIRIN




Plants as Decoratlons

003: Spider Plant

010: Papyrus

005: Scented Gcrinium
/ P

012: Pothos

011: Scotch Moss ' /‘ ‘

004: Prayer Plant
002: Living Stones



Plants as building materials
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Water use and
management

Simple solutions

* Local and seasonal plants




Water and physical
components

Emitters
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Emitters

Dripers Micro-sprinklers




Water and irrigation
engineering

General
system

Distribution,
logistic, and
dimension

Agronomic Hydraulic
design design

Architecture

Criteria Functionality
system




(21 million inhabitants)

Mexico City _N,’

} 100-400m El Mezquital Valley

(500,000 inhabitants)
Nater Supply
85.7 md/s l

60 m3/s of Sewage to irrigate
77,000 ha

Mexico Valley Aquifer




Pasado
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3 artificial exits built to drain
waste and pluvial water

In total, Mexico City produces
67.7 m3/s of wastewater

11% Is treated and
since

The rest, (60 m3/s, mean

TREATED AND ALSO
REUSED 1896

v 100% OF WASTEWATER
REUSE



* 54% refill
recreational
lakes,

Chapultepec recreative

* 31% green areas ake fled with wastwate
-m CIUDAD DE MEXICO m?,(_r.!\ ;

Irrigation =

car washing
and

8% Industrial
uses (Cooling)




From s 14,000 ha in 1926 it
reached of 90,000 ha in four
Irrigation districts

Among the most productive
OoNnesijji

Crop Yield, tons/ha Increase
Wastewater ‘First use’ %
water
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Parasites

Ascaris lumbricoides
(Helminth)

Giardia lamblia (Protozoa)

Ages Morbidity rates

Raw Natural

wastewater water
Oto4 15.3 2.7
5to 14 16.1 1.0
> 15 5.3 0.5
Oto4 13.6 13.5
5to0 14 9.6 9.2

Ratio

1.0
1.0




Conclusiones

* El agua de las ciudades tendra
mayores usos

» La tecnologia y complejidad de los
sistemas agua-planta se incrementaran

 La agricultura urbana seguira creciendo




GRACIAS

« abrojano@hotmail.com




Why do plants look like
olants and not like




Semiarid area
Pluvial precipitation: 525

mm (5 months per year)

evaporation rate: 1,750
mm

Original vegetation:

mexico

v'1930-40s the Government
was thinking on moving
people, there was NO water
for develobment




Attributes of Plants

Autotrophs - obtain energy/building materials by process known
as photosynthesis.

Sedentary (Plants don't move about).

Modular construction - repeating units due to localized areas of
growth (meristems); plants grow at their tips and outward in girth.

Different modules perform specific functions Roots - anchorage and
absorption of water and dissolved nutrients.

— Leaves - absorption of light energy and atmospheric gases
(carbon dioxide).

— Reproductive structures: male, female, or both sexes (e.g.,
flowers, cones).

 Structures that hold spores or seeds as they mature (e.g.,



Why study plants?

v Plants are necessary for the continued existence of most
life in the biosphere.
v Food
v' Resupply oxygen to atmosphere (11 year supply on earth).
v' Maintain the climate (deforestation is of concern).

v’ Plants as a source of greenhouse gas? (Methane)
v http://news.bbc.co.uk/2/hi/science/nature/4604332.stm

v' For humans: source of medicine, spices, fibers, paper,

v TAKE-HOME MESSAGE: Plants not only insure the

continued survivability of people on this planet, but
also the quality of our daily lives.



http://news.bbc.co.uk/2/hi/science/nature/4604332.stm
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ENERGY AND RESOURCE FLOW

Decomposers - fungi & bacteria

Atmosphere, soll, and water

e

Producers - plants and other autotrophs




Plants & Humans: History

« Early human cultures were hunter/gatherers. One of the first
professions was botany
(plant taxonomy), because it was important knowledge to be
able and distinguish poisonous from
edible plants.

« About 8,000 -12,000 years ago something happened that
changed the heart of human
society. What was it? Answer: Agriculture!




Origins of Agriculture

« Dump heap or Trash heap hypothesis

— early people may have discovered that the
plants collected in the wild grew in refuse
piles.




Plants and Humans
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-Nikolay Ivanovich Vavilov
«  Centers of origin for cultivated plants.




* Indonesian

Old World Crops.....:-

 Chinese-Japanese Center

— 6000 BP (BEFORE — Banana Musa spp.

— breadfruit Artocarpus

PRESENT) |
— buckwheat Fagopyrum communis
esculentum — clove Caryophyllus

aromaticus

— Millet Panicum spp.




Old World Crops

* Hindustani

— 4000 BP * Southwest Asia
— cotton Gossypium — /000 BP
arboreum — pistachio Pistacia vera
— bamboo Bambusa spp. — apricot Prunus armeniaca
— mango Mangifera indica — almond Amygdalus
— taro Colocasia antiguorum communis
— cucumber Cucumis sativa — onion Allium cepa

— banana Musa spp. — gal‘liC Allium sativum
— rice Oryza sativa — carrot Daucus carota




Old World Crops

 Near East  Mediterranean
— 11000 BP — 7500 BP
— wheat Triticum spp. — olive Olea europea
— rye Secale spp. — oats Avena spp.
— kole Brassica oleracea — beet Beta vulgaris

— fig Ficus carica — hops Humulus lupulus




Old World Crops

« African
— 6000 BP
— coffee Coffea spp.

« European Siberian
— kale Brassica oleracea

— melons Cucumis spp. — chicorie Chicorium spp.
— cotton Gossipium spp. — digitalis Digitaria
— banana Ensete sanguinalis

ventricosum
— rice Oryza spp.
— millet Pennisetum spp.

— strawberry Fragaria spp.
— lettuce Lactuca sativa




New World Crops

Andean
— 8000 BP
— oca Oxalis tuberosa
— potato Solanum spp.
— ulluca Ullucus tuberoses —
— papaya Carica spp. —
— amaranth Amaranthus spp.

— pineapple Ananas
comusus

— peanut Arachis hypogaea
— chili Capsicum spp. =
uinoa Chenopodium

e Mexico and Central America

9000 BP
mays Zea mays
agave Agave spp.

cashew Anacardium
occidentale

chilis Capsicum spp.
ourds Cucurbita s



* North American Development of New Crops

- HQWFW@I’ld C FO§¥Sirie and Woodland

— sunflower Helianthus spp. Plants

— plum Prunus spp. « For example: breeding of

— raspberry Rubus spp. perennial grains from native

— blueberry Vaccinium spp. grasses, testing of new

— grapes Vitis spp. legumes (Cassia marilandica),

commercialization of pawpaws
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Plants as drugs and

ASPIRIN




Plants as Decoratlons

003: Spider Plant

010: Papyrus

005: Scented Gcrinium
/ P

012: Pothos

011: Scotch Moss ' /‘ ‘

004: Prayer Plant
002: Living Stones



Plants as building materials
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- n iRlantsforJood/medicineor

bad was passed on In oral traditions, usually through
religious leaders - the 'medicine man' or shaman among
certain North American Indians and their counterparts in
other societies (e.g. priests, rabbis, teachers).

 In literate societies, this information was transmitted by
means of the written word.

— Shen Nung, born 2737 B. C., founder of Chinese agriculture,
wrote books on drugs and medicines from plants.

— About 300 B. C., the Greek Theophrastus collected information







Dripper mathematical
models
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Ve (KVh)= =
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Subject to

h=h,

with its appropriate boundary conditions and explicit solution as follow
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Texture i B i .'rz k.
e cm d!
Sand 0.43 0.043 0.143 268 1128
Loamy sand 0.41 0.057 0124 128 3302
Sandy loam 0.41 (.063 0.073 1.89 106.1
Loam 0.43 0.078 0.036 1.36 1498
Silt 0.46 0.034 0.0186 1.37 6.00
Silt loam 0.43 0.067 0.020 141 10.80
Sandy clay loam 038 0.100 0.039 148 3144
Clay loam 0.41 0.093 0.019 1.31 6.24
Silty clay loam 0.43 0.08% 0.010 123 1.68
Sandy clay 0.38 0.100 0.027 123 288
Slty clay 0.36 0.070 0.005 1.09 048
Clay 0.38 0.068 0.008 1.09 430

Source:

http: hapmans lawr,ucdavis edu/papers+PPT+2p/Chapt3-3-4rev pdf
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