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 Agro-Ecosystem definition;
 Soil tillage;
 Crop Irrigation;
 Crop Fertilization;
 Weed management;
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Ecology
The study of interactions between organisms and their environment.

Ecosystem

An ecosystem can be defined as a functional
system of complementary relations
between living organisms and their
environment, delimited by arbitrarily
chosen bound-areas, which in space and
time appear to maintain a steady yet
dynamic equilibrium.

Abiotic components of the Ecosystems
Sunlight
Temperature
Precipitation
Water or Moisture
Soil or Water chemistry
….

Biotic components of the Ecosystems
Primary producers
Herbivores
Carnivores
Omnivores
Detrivores
…

Agro-Ecology
An ecologial approach to agriculture that views agricultural areas as ecosystems and is
concerned with the ecological impact of agricultural practices.

Agriculture + Ecosystem = Agro-Ecosystem

Agro-Ecosystem

An agro-ecosystem is a site or integrated
region of agricultural production – i.e. a
farm – understod as an ecosystem. The
agro-ecosystem concept provides a
framework with which to analyze food
production systems as wholes, including
their complex sets of inputs and outputs
and the interconnections of their
component parts.

Agroecological research is the idea that, by understanding ecological relationships and
processes, agroecosystems can be manipulated to improve production and to produce
more sustainably, with fewer negative environmental or social impacts and fewer external
inputs

Agriculture
Agriculture is the science, art and industry of managing the growth of plants and
animals for make use of by humans. In general, agriculture includes soil cultivation,
growing and harvesting crops, raising and breeding livestock, dairy and forestry.

In the world, 50%
of the persons are
engaged in
agricultural activity

Intensive farming
Intensive crop agriculture is characterized by innovations designed to increase
yield. Techniques include planting multiple crops per year, reducing the frequency of
fallow years and improving cultivars. It also involves increased use of fertilizers, plant
growth regulators, pesticides and mechanization, controlled by increased and more
detailed analysis of growing conditions, including weather, soil, water, weeds and pests.
This system is supported by ongoing innovation in agricultural machinery and farming
methods, genetic technology, techniques for achieving economies of scale, logistics and
data collection and analysis technology. Intensive farms are widespread in developed
nations and increasingly prevalent worldwide. Most of the meat, dairy, eggs, fruits and
vegetables available in supermarkets are produced by such farms.

Intensive farming

Many different chemicals are used to make plants and animals grow faster. Intensive
farmers use artificial fertilizers to put elements nitrogen, phosphorus, potassium back
into the soil.
It is easier to use than manure and smaller quantities are needed, because it contains
more of the elements.
Artificial fertilizers are spread on the ground or sprayed on the crops.

Problems:
-They do not just disappear but stay in the plants that we eat, so our food is
contaminated with chemicals.
-Soil used to grow the plants will also be contaminated and have chemicals in it for a
very long time.
-Animals eat the grass , which has had chemicals sprayed on to it, so the chemicals
get into their blood and therefore the meat that we eat.
-Chemicals run off the land into rivers and kill plants and fish.

Sustainable agriculture was addressed
by Congress in the Food, Agriculture,
Conservation, and Trade Act of 1990. The
term sustainable agriculture means an
integrated system of plant and animal
production practices having a site-specific
application that will, over the long term:
- Satisfy human food and fiber needs;
- Enhance environmental quality and the
natural resource base upon which the
agricultural economy depends;
- Make the most efficient use of nonrenewable resources and on-farm
resources
and
integrate,
where
appropriate, natural biological cycles and
controls;
- Sustain the economic viability of farm
operations;
- Enhance the quality of life for farmers
and society as a whole.

The goal of sustainable agriculture is to minimize
adverse impacts to the immediate
and off-farm environments while providing a
sustained level of production and profit.

Inherent to this goal is the understanding that
sustainability must be extended not
only globally, but indefinitely in time, and to all living
organisms including humans.
Simply stated, sustainable agriculture refers to the
ability of a farm to produce food indefinitely, without
causing irreversible damage to ecosystem health.

Organic farming
Organic agriculture is a whole system approach based upon a set of processes
resulting in sustainable ecosystems, safe food, good nutrition, animal welfare and
social justice. It is more than just a system of production that includes or excludes
certain inputs, particularly agro-chemicals, because it builds on and enhances the
ecological management skills of the farmer, the fisher folk and the pastoralist.
Practicing organic or agro-ecological agriculture requires ecological knowledge,
planning and commitment to work with natural systems, rather than trying to
change them.

Organic agriculture is an ecological production management system that
promotes and enhances biodiversity, biological cycles and soil biological
activity.

Please see the following link:

https://www.youtube.com/watch?v=AMT5kE4kj-s

Agricultural Soil
Soil is a complex mixture of
organic and inorganic components.
Soil health is the foundation of
productive farming practices. Fertile soil
provides essential nutrients to plants.
Important physical characteristics of soillike structures and aggregation allow
water and air to infiltrate, roots to
explore, and biota to thrive.

Diverse and active biological communities help soil resist physical degradation and cycle
nutrients at rates to meet plant needs. Soil health and soil quality are terms used
interchangeably to describe soils that are not only fertile but also possess adequate physical
and biological properties to “sustain productivity, maintain environmental quality and
promote plant and animal health”

Healthy, high-quality soil has:
 Good soil tilth;
 Sufficient depth;
 Sufficient, but not excessive, nutrient supply;
 Small population of plant pathogens and insect pests;
 Good soil drainage;
 Large population of beneficial organisms;
 Low weed pressure;
 No chemicals or toxins that may harm the crop;
 Resilience to degradation.

Remember, soil fertility is only one component of soil quality.
Fertile soils are able to provide the nutrients required for
plant growth. These are the chemical components of soil.
Some plants need certain nutrients in large amounts, like
nitrogen, phosphorus, and potassium, which are called
macronutrients. Other nutrients, like boron and manganese,
plants only need in very small amounts. In high-quality soil,
nutrients are available at rates high enough to supply plant
needs, but low enough that excess nutrients are not leached
into groundwater or present at high levels toxic to plants
and microbes.

The consequences of agricultural practices on soil biota may be direct and far reaching.
Organisms which are of benefit to agriculture and which may be affected include those
responsible for:
- organic matter decomposition and soil aggregation;
- breakdown of toxic compounds both metabolic by-products of organisms and agrochemicals;
- inorganic transformations that make available nitrates, sulphates, and phosphates as well as
essential elements such as iron and manganese;
-nitrogen fixation into forms usable by higher plants

Agricultural practices that use high amounts of external-inputs, such as inorganic fertilizers,
pesticides, and other amendments, can overcome specific soil constraints to crop production.
These practices have led to considerable increases in overall food production in Europe, Asia and
the Americas. However, especially in the most intensively managed systems, this has resulted in
continuous environmental degradation, particularly of soil, vegetation and water resources

Tillage is the agricultural preparation of soil by mechanical agitation of various types, such as
digging, stirring, and overturning.

Tillage is often classified into two types,
primary and secondary. There is no strict
boundary between them so much as a loose
distinction between tillage that is deeper and
more thorough (primary) and tillage that is
shallower and sometimes more selective of
location (secondary). Primary tillage such as
ploughing tends to produce a rough surface
finish, whereas secondary tillage tends to
produce a smoother surface finish, such as that
required to make a good seedbed for many
crops. Harrowing and rototilling often combine
primary and secondary tillage into one
operation.

Prior to planting, the soil needs to be prepared, usually by some form of tillage or chemical
"burn-down" to kill the weeds in the seedbed that would crowd out the crop or compete with
it for water and nutrients. Tillage methods can be divided into three major categories,
depending on the amount of crop residue they leave on the surface. Residue slows the flow of
runoff that can displace and carry away soil particles.
Conventional tillage - Up until about 20 years ago, the standard tillage practice for corn was
use of the moldboard plow for primary tillage followed by several secondary tillages and
mechanical cultivation after the crop was up. Today's farmers have turned away from moldboard
tillage because moldboard plows tend to leave minimal crop residue on the soil surface after
tillage and in turn, decreases valuable organic matter. By reducing moldboard plow use, and
increasing organic matter in the soil, the soil becomes less erodible soil, looser, and holds more
water. Today, a very low percentage of row crops are planted with the moldboard plowand
mechanical cultivation is often limited to one, or no operations.
Reduced tillage is usually done with a chisel plow and leaves 15% to 30% residue coverage on
the soil.
Conservation tillage leaves at least 30% residue coverage on the soil. Conservation tillage
methods include no-till, where no tillage is done at all and seeds are placed directly into the
previous season's crop residue; strip-till, in which only the narrow strip of land needed for the
crop row is tilled; ridge till; and mulch till.

Please see the following link:

https://www.youtube.com/watch?v=tI4MCIZJPxs

Crop irrigation
Irrigation is the artificial application of water to the land or soil. It is used to assist in the
growing of agricultural crops, maintenance of landscapes, and revegetation of disturbed soils in
dry areas and during periods of inadequate rainfall. Additionally, irrigation also has a few other
uses in crop production, which include protecting plants against frost and preventing soil
consolidation. In contrast, agriculture that relies only on direct rainfall is referred to as rainfed or dryland farming.
Irrigation systems are also used for dust suppression, disposal of sewage, and in mining.
Irrigation is often studied together with drainage, which is the natural or artificial removal of
surface and sub-surface water from a given area. Irrigation has been a central feature of
agriculture for over 5000 years and the result of work of many cultures, and was the basis of
the economy and society of numerous societies.

Irrigation has been around for as long as humans have been cultivating plants. Man's first
invention after he learned how to grow plants from seeds was probably a bucket. Ancient
people must have been strong from having to haul buckets full of water to pour on their first
plants. Pouring water on fields is still a common irrigation method today -- but other, more
efficient and mechanized methods are also used.

Flood (furrow) irrigation:
Early man would have used this "low-tech" method
of irrigating crops -- collect water in a bucket and
pour it onto the fields. Today, this is still one of the
most popular methods of crop irrigation. The system
is called flood irrigation -- water is pumped or
brought to the fields and is allowed to flow along the
ground among the crops. This method is simple and
cheap, and is widely used by societies in less
developed parts of the world. The problem is, about
one-half of the water used ends up not getting to
the crops. Traditional flood irrigation can mean a lot
of wasted water!

Drip Irrigation:
For irrigating fruits and vegetables this method
is much more efficient than flood
irrigation. Water is sent through plastic
pipes (with holes in them) that are either laid
along the rows of crops or even buried along
their rootlines. Evaporation is cut way down,
and up to one-fourth of the water used is
saved, as compared to flood irrigation.

Sprinkler Irrigation:
Sprinkler irrigation is a more modern way of irrigating, but it also requires machinery. This
system is similar to the way you might water your lawn at home - stand there with a hose and
spray the water out in all directions. Large scale sprinkler irrigation systems are in use on large
farms today. These systems have a long tube fixed at one end to the water source, such as a well.
Water flows through the tube and is shot out by a system of spray-guns.
A common type of sprinkler-irrigation system are the center-pivot systems. They work in the
same way you might water your yard. If you placed a faucet in the center of your yard, you could
take a hose, punch holes all along it, and attach a spray gun at the end. Turn the water on, pull it
tight, and start spraying (water is also spraying from the holes in the hose at the same time).
While you are spraying you are also walking around in a circle (with the faucet at the center of
the circle). Using this method you can get a very large circle of lawn watered with just a short
hose.
The center-pivot systems have a number of metal frames (on rolling wheels) that hold the water
tube out into the fields. And there can be a very big water gun at the end of the tube. Electric
motors move each frame in a big circle around the field (the tube is fixed at the water source at
the center of the circle), squirting water.
If you've been in an airplane you can easily locate center-pivot irrigation systems on the ground.
You can't miss them -- just look for green circles of irrigated land below.

Please see the following link (crop fertilization guidelines):

http://www.fao.org/docrep/s8684e/s8684e08.htm
https://www.youtube.com/watch?v=1L0fGuLXYnA

Crop fertilization
Proper nutrition is essential for satisfactory crop growth and production. The use of soil
tests can help to determine the status of plant available nutrients to develop fertilizer
recommendations to achieve optimum crop production. The profit potential for farmers
depends on producing enough crop per hectare to keep production costs below the selling
price. Efficient application of the correct types and amounts of fertilizers for the supply of
the nutrients is an important part of achieving profitable yields.
There are at least 16 elements known to be essential for plant growth. Carbon (C), hydrogen
(H), and oxygen (O) are derived from carbon dioxide (CO2) and water (H2O). Nitrogen
(N), phosphorus (P), potassium (K), sulphur (S), calcium (Ca), magnesium (Mg), boron (B),
chlorine(Cl), copper (Cu), iron (Fe), manganese (Mn), molybdenum (Mo) and zinc (Zn) are
normally derived from the soil in the form of inorganic salts. Ninety-four to 99.5 per cent of
fresh plant material is made up of carbon, hydrogen and oxygen. The other nutrients make up
the remaining 0.5 to 6.0 per cent.
Macronutrients refer to those elements that are used in relatively large amounts, whereas
micronutrients refer to those elements that are required in relatively small amounts.

Fertilizer
A fertilizer (or fertiliser) is any material of
natural or synthetic origin that is applied to
soils or to plant tissues to supply one or
more plant nutrients essential to the growth of
plants.

Most fertilizers that are commonly used in
agriculture contain the three basic plant
nutrients: nitrogen, phosphorus, and potassium.
Some fertilizers also contain certain
"micronutrients," such as zinc and other
metals, that are necessary for plant growth.
Materials that are applied to the land primarily
to enhance soil characteristics (rather than as
plant food) are commonly referred to as soil
amendments.
Fertilizers and soil amendments can be derived
from virgin raw material, composts and other
organic matter, and wastes, such as sewage
sludge and certain industrial wastes. Overuse
of fertilizers has resulted in contamination of
surface water and groundwater.

Fertilizer recommendations are based on the results of the soil test analyses and on the nutrient
requirement of the crop to be grown. Recommendations on time and method of fertilizer
application are also included. Each soil testing lab has its own philosophy for making fertilizer
recommendations.
Producers must keep in mind that optimum yields can not be obtained without adequate
fertilization if the crop to be grown on soils deficient in essential elements. Fertilization, however,
will neither increase yield or quality of the crop if other management inputs and cultural
practices are not optimal, nor will it increase yield if the added nutrients are not required.
Therefore, the most successful fertilizer program will be based on a knowledge of soil nutrient
status combined with optimum crop and fertilizer management practices.

Organic Fertilizer
Organic fertilizer can be defined as any fertilizer that is naturally produced, such as: manure, peat,
seaweed and other organic matters produced in the farm by main crops as residues or cover
crops. So, organic fertilizers differ from mineral fertilizers in that they are not man-made.
The organic fertilizers are easily available at very low cost, the decomposition and mineralization
occur slowly with slow release of nutrients (making the over-fertilization unlikely), increasing the
soil quality and reducing the leaching risks.
The main downside of organic fertilizer seems to be the needing of more quantity, but it has
numerous advantages such as the small price and a big list of benefits to the soil, the plants, and
the whole agroecosystem.

A healthy soil is generally observed in complex agroecosystems, and while mineral fertilizers can
be a very efficient way for growing plants, it does little to maintain the long-term health of soil
which is also a very important intergenerational aspect.

Please see the following link (crop fertilization guidelines):

http://apps.cdfa.ca.gov/frep/docs/Guidelines.html

Weeds
There are numerous definitions of a weed, including:
- a plant out of place and not intentionally sown;
- a plant growing where it is not wanted;
- a plant whose virtues have not yet been discovered;
- plants that are competitive, persistent, and interfere negatively with human activity.
No matter what definition is used, weeds are plants whose undesirable qualities outweigh
their good points, according to man. Our human activities create weed problems since no
plant is a "weed" in nature. Though we may try to manipulate nature for our own good,
nature is persistent. Through the manipulation process, certain weeds are controlled, while,
other more serious weeds may thrive because favorable growing conditions for them also
have been meet. Weeds are naturally strong competitors and those weeds that can best
compete always tend to dominate. Both humans and nature are involved in plant breeding
programs. The main difference between the two programs is that man breeds plants for
yield, while nature breeds plants for survival.

Integrated Weed Management
Integrated weed management (IWM) is the control of weeds through a long-term management
approach, using several weed management techniques such as:
Physical control
Chemical control
Biological control
Cultural control
By using several techniques to control weeds you reduce the chance that weed species will
adapt to the control techniques, which is likely if only one technique is used. For example, if a
herbicide is used over a long period of time, a weed species can build up a resistance to the
chemical.
A long-term integrated weed management plan, that considers all available management
control techniques or tools to control weeds, can be developed for a particular area. Any
integrated weed management plan or strategy should focus on the most economical and
effective control of the weeds and include ecological considerations.
The long term approach to integrated weed management should reduce the extent of weeds
and reduce the weed seed stock in the soil. It should consider how to achieve this goal
without degrading the desirable qualities of the land, such as its native ecology or agricultural
crops.

Although the use of chemicals is not always essential, herbicides can be an important and
effective component of any weed control program.
In some situations herbicides offer the only practical, cost-effective and selective method of
managing certain weeds. Because herbicides reduce the need for cultivation, they can prevent
soil erosion and water loss, and are widely used in conservation farming.
In some cases, a weed is only susceptible to one specific herbicide and it is important to use the
correct product and application rate for control of that particular weed. Common mistakes
include incorrect identification of the weed or using inappropriate products.
In most cases, weeds must be actively growing to be vulnerable to herbicide treatments.
Herbicide resistance can also be an issue with some species.
Conditions such as wind speed and direction, the possibility of rain and proximity to waterways
should also be taken into account when preparing to use herbicides.

Physical control
Physical control is the removal of weeds by physical or mechanical means. The method used
often depends on the area of weeds to be managed, what the land is used for, physical
characteristics and the value of the land. It is important that, when using physical control, any
item that can move from a weed-infested site to an un-infested site, such as machinery, vehicles,
tools and even footwear, is cleaned free of weed seed before moving, to stop the spread of
weeds to new areas.
Mulching, by covering the ground with a layer of organic material, suppresses or kills weeds by providing a
barrier between the weeds and sunlight. Mulching has an added advantage in that it improves the condition
and moisture level in the soil. Planting competitive and desirable plants that provide a dense cover over the
weeds suppresses weed growth in a similar way to mulching.
Tilling, the ploughing or cultivation method that turns over the soil, buries the weed beneath the soil. Tilling
is a form of physical control that can be easily undertaken over a wide area, using agricultural machinery. This
method is useful for making soil ready for planting new crops, but it can lead to damage in soil structure and
exposes the soil to erosion and further invasion by weeds.
Burning removes the above-soil body of the weeds killing most of the plants. If carried out before seed is
set it can prevent the further spread of weeds. Burning can be undertaken over a wide area with minimal
human input. As with tilling, burning exposes the soil surface to erosion. If burning is used as a control
method, caution should be exercised to minimize the risk of harm to the environment and to those
undertaking the activity.
Removal by hand, including hoeing, is a good method for selective removal of weeds without disturbing
the surrounding desirable vegetation. It is very labor-intensive and is often only used in small areas.

Cultural control
Cultural control is usually associated with farming systems, although some elements are relevant
to landscape. It largely involves manipulating farming practices to suppress weed growth and
production, while promoting the development of the desired plant.
The principles and techniques used to prevent weed spread are relevant to cultural control
methods to limit the spread of weeds between different land areas. This suppresses weed growth
by reducing access to available sunlight, nutrients and moisture and can include:
- Choose plant and crop species or cultivars that are naturally more competitive.
- Use high quality seeds, as they are more likely to produce vigorous and competitive plants.
- Use increased seeding rates and narrow row spacing.
- Use fertilizers in the optimal growth period to encourage rapid growth of the desired species.
Make it hard for weeds to adapt to weed management techniques. Using the same land
management routines year after year may result in weeds adapting to these practices. Some
practices that make it hard for weeds to adapt and therefore reduce their spread and vigour
include:
Rotate crops: if a weed has adapted to grain crops continuously being sown, then alternating
with a broadleaf crop will remove the environmental condition to which the weed has adapted.
Rotate species with different seasonal and growing cycles.
Rotate herbicides with different modes of action to help delay the development of herbicide
resistance.

Biological control
The biological control approach makes use of the invasive plant's naturally occurring enemies,
to help reduce its impact. It aims to reunite weeds with their natural enemies and achieve
sustainable weed control. These natural enemies of weeds are often referred to as biological
control agents.
It is critical that the biological control agents introduced do not become pests themselves.
Considerable testing is done prior to the release of biological control agents to ensure they
will not pose a threat to non-target species such as native and agricultural plants.
Although in the long term, biological control can be cost effective and can reduce the need for
less desirable management practices, not all weeds are suitable for biological control.
Developing a biological control project requires a substantial investment, sometimes costing
millions of dollars over many years.
An early success in biological control of weeds was the use in the 1920s of the Cactoblastis
Moth (Cactoblastis cactorum) to control Prickly Pear (Opuntia stricta). The larvae of the
Cactoblastis Moth eat the leaves and seed pods of the Prickly Pear.

Please see the following link (Identifying weed in field crops):
http://www.ipm.msu.edu/agriculture/field_crops/identifying_weeds_in_field_crops
Please see the following link (Weed management):
http://agritech.tnau.ac.in/agriculture/agri_weedmgt.html

Crop rotation
Crop rotation is one of the oldest and most effective cultural control strategies. It means the
planned order of specific crops planted on the same field. It also means that the succeeding crop
belongs to a different family than the previous one. The planned rotation may vary from 2 or 3
year or longer period.
Some insect pests and disease-causing organisms are hosts' specific. For example, rice stem
borer feeds mostly on rice. If you don't rotate rice with other crops belonging to a different
family, the problem continues as food is always available to the pest. However, if you plant legume
as the next crop, then corn, then beans, then bulbs, the insect pest will likely die due to absence
of food. Advantages of crop rotation
- Prevents soil depletion
- Maintains soil fertility
- Reduces soil erosion
- Controls insect/mite pests
- Reduces reliance on synthetic chemicals
- Reduces the pests' build-up
- Prevents diseases
- Helps control weeds

The choice and sequence of rotation crops depends on the nature of the soil, the climate,
and precipitation which together determine the type of plants that may be cultivated. Other
important aspects of farming such as crop marketing and economic variables must also be
considered when deciding crop rotations.
Crop rotations may include two to six or more crop rotations over numerous seasons. A
two crop rotation such as corn and soybean in cash grains or corn and alfalfa in forage
systems use legumes to help fix nitrogen in the soil for utilization over the long term.
Multiple cropping systems, such as intercropping or companion planting, offer more diversity
and complexity within the same season or rotation i.e. the three sisters. Carrots can be
shaded by tomatoes and loosen soil below them. Double cropping is common where two
crops, typically of different species, are grown sequentially in the same growing season.
Winter rye and barley can be sown after oats or rice and harvested before the next crop
goes in of oats or rice. These systems can maximize benefits of the rotation as well as
available land resources.
More complex rotations commonly utilize people for greater use of on-farm nutrient
management and additional farm products. A soil-feeding crop of clover could be replaced or
aided by an application of manure to set up a field for a double crop of winter grains after
potatoes. Soil building and pest population management benefits can be further utilized with
different complexities of crop rotation. In general the complexity of a field’s rotation is
limited by what soil, climate, and other environmental conditions permit. This also includes
the current or desired management tools and goals of the farmer.

You can find also some additional information
concerning specific aspects studied and published on
international journals of which you have as annex.
Please, read accurately the conclusions paragraph in
the papers annexed to this PPT file.

