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Producers and consumers, trophic relations,
food chains and pyramids
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Producers

Producers (autotrophs) - plants or algae. Plants and algae do not
usually eat other organisms, but pull nutrients from the soil or the
ocean and manufacture their own food using photosynthesis. For this
reason, they are called primary producers. In this way, it is energy from
the sun that usually powers the base of the food chain. An exception
occurs in deep-sea hydrothermal ecosystems, where there is no
sunlight. Here primary producers manufacture food through a process

called chemosynthesis.
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Consumers

Consumers (heterotrophs) are species which cannot
manufacture their own food and need to consume other
organisms. Animals that eat primary producers (like plants) are
called herbivores. Animals that eat oth

carnivores, and animals that eat both pla
are called omnivores.
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Decomposers

Decomposers (detritivores) break down dead plant and animal
material and wastes and release it again as energy and nutrients
into the ecosystem for recycling. Decomposers, such as bacteria and
fungi (mushrooms), feed on waste and dead matter, converting it

into inorganic chemicals that can be recycled as mineral nutrients
for plants to use again.
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Food chains

* A food chain/web is a linear consequence of links in a food
web starting from a species that are called producers in the

web and ends at a species that is called decomposers species
in the web.
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Food pyramids

* An ecological pyramid (also trophic pyramid or energy pyramid)
is a graphical representation designed to show the biomass or
biomass productivity at each trophic level in a given ecosystem.

 pyramid of numbers, pyramid of biomass, pyramid of productivity

(energy)
Cc3=1 _—
Numbers EEEp  C1=200,000 -
(Individuals / 0.1 ha) C1=150,000

P =1,500,000

P=200
Grassland (summer) Temperate forest (summer)
|'I'|02=4 C2=0.01 I C2=11
C1=21 = =
Biomass - C1=11 |_|c1—1 C1=132
(g / m?) | [P-=4 P=06 P=500 P=703
English Wisconsin Georgia Eniwetok
Channel Lake old field coral reef

C3=21
C2=383

C1=3368

Energy
(kcal m?yr™) -

P=20,810

Silver Springs, Florida



Secondary productivity

Secondary production is the generation of biomass of heterotrophic
(consumer) organisms in a system - animals, protists, fungi and many
bacteria
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Biodiversity at organism, population and
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Biodiversity in Layers

The key to the lorests richness in cwa«wms layered structure. An oid-

forest is a sort of hij subamnits, shown in
simplified form in the drawing above. Eacn level, labaled hers on a single
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Makes the larges! holes of all resident woodpeckers,
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From Top to Bottom: Who Does What

The creatures shown above — a tiny fraction of an oid-
growth forestecosystem — represent species thal
inhabi a typical 200-year-old Douglas fir. They are
organized broadly by habitat and job description —
where they reside, how they contribule and, n some
cases, how they fill vital roles in the lives of their
neighbors. Some are uniquely adapled 1o 8 very Ranow
niche, and would not survive cutside of it; others fill a
wariety of roles and thrive equally well in several siots,

main activity is 1o
CONBUMA OGNS

detris (wasle, dead
lpaves and animals).

The Cascades frog: An ozone monitor
This thin-skinnad frog is known as an
indicator species: damage o iis
embryos has been attributed 10
thinning of the ozone layer and
increased uliraviole radiation.

KEY I PREY REL

Loss of a single species can upset delicale ecosystem balances
batween predalors and prey. and eventually disrupl the natural
population of the entire: 1. These cld-growth species
are critically linked as predator and pray:

+ Pacific newt and Puget Sound garter snake

Mewis secrele toxins through thelr skin, so they are avoided by nearly all
predators. The Puget Sound garter snake is an exceplion -- ang of the
Tow crgatisies that can safely Consume the newl,
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= The lynx and snowshoe hare
The lynx relies so heavily on the snowshoe hare for its
food supply that its poputation paraliels the hare's —
even when olher prey is plentiful, the: lynx has starved
when hares are scarca.

= The fisher and the porcupine =

Earfier this century, when hunting nearly drove fishers 1o extinction in
North America, porcupines proliferated and damaged forests severely.
Theair quills, it turned cut, were not a preblem for fishers, who flipped
them over (porcupines have lew quills on their bellies. )
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INSECTIVORES (AND KEY PEST CONTROLLERS)
Because of its extremealy high metaboksm, a shrew

st have enarmous amounts of tood — in the forest, it consumes about twice its
weight in one day. It prefers worms and insects, but also eats plants and small
dead marmmals.
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Interspecies interactions

- are the effects organisms in a community have on one another. In the
natural world no organism exists in absolute isolation, and thus every
organism must interact with the environment and other organisms.

Froune 6.3 Food webs {al a typical teereserial food wehb. }‘.

= Neutralism § i amerals dentty troptc 1evels
= Amensalism : i
= Comensalism
= Predation

= Herbivory

= Patogenicity

= Parasitismus

- Salarvancler

« % Bacteria




Neutralism

* Neutralism describes the relationship between two species
which interact but do not affect each other.

* True neutralism is extremely unlikely or even impossible to

prove.




Amensalism (Allelopathy)

It is a relationship in which a product of one organism has a
negative effect on another organism.

It is specifically a population interaction in which one
organism is harmed, while the other is neither affected nor
benefited.

Usually this occurs when one organism exudes a chemical
compound as part of its normal metabolism that is
detrimental to another organism.

Example: black walnut tree (Juglans nigra) - secrete juglone, an
allelochemical that harms or kills some species of neighboring plants.
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Competition

* is an interaction between organisms or species, in which the
fitness of one is lowered by the presence of another. Limited
supply of at least one resource (such as food, water, and
territory) used by both can be a factor.

* intraspecific competition
* interspecific competition
* competitive exclusion principl




Predation

biological interaction where a predator (an organism that is hunting) feeds
on its prey (the organism that is attacked)

Predators may or may not kill their prey prior to feeding on them, but the
act of predation often results in the death of its prey and the eventual
absorption of the prey's tissue through consumption.

Carnivory (eating of animals), herbivory (eating parts of plants),
mycophagy (eating parts of fungi) detritivory (dead organic material)

True predation
Grazing
Parasitism

Parasitoidism




True predation

* A true predator can commonly be known as one which Kkills
and eats another living thing.

* Predators may hunt actively for prey, or sit and wait for prey
to approach within striking distance, as in ambush predators.

 Seed predation and egg predation are other forms of true
predation, as seeds and eggs represent potential organisms.




Grazing

* Grazing organisms may also kill their prey species, but this is
seldom the case.

* Grazing livestock may pull some grass out at the roots, but
most is simply grazed upon, allowing the plant to regrow once
again.

* Animals may also be 'grazed' upon; female mosquitos land on
hosts briefly to gain sufficient proteins for the development of
their offspring.




Parasitism

* Parasites - can at times be difficult to distinguish from grazers.
Their feeding behavior is similar in many ways, however they
are noted for their close association with their host species.

Larva feeds on host No. 1

| l: Host No. 1

"\ Eggs laid by female Larva moults

to nymph
Host No. 3

\4
Yec
7 |
Female a£chas a:'d\ Host No. 2 (’A

Nymph mouits to adult

Fully fed female drops
from host to ground

| i L e ."'- :"' ;
The relative size of the animals approximates their significance as hosts - = : 2002 © Laurie O &
for the different tick life cycle stages in a typical woodland habitat.

Courtesy of Dr Jeremy Gray and Bernard Kaye



Parasitoidism

* Parasitoids are organisms living in or on their host and feeding
directly upon it, eventually leading to its death.

* They are much like parasites in their close symbiotic
relationship with their host or hosts.

* Hymenoptera, Diptera and Coleoptera parasitoids make up as
much as 10% of all insect species.




Commensalism

 Commensalism benefits one organism and the other organism
is neither benefited nor harmed.

* |t occurs when one organism takes benefits by interacting
with another organism by which the host organism is not
affected.

 Example: Mus musculus, Rattus rattus vs. humans




Mutualism

interaction between two or more species, where species
derive a mutual benefit, for example an increased carrying

capacity.
similar interactions within a species = co-operation

Examples include cleaner fish, pollination and seed dispersal,
gut flora and nitrogen fixation by fungi.
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Biodiversity

degree of variation of life
genetic diversity

species diversity

ecosystem diversity
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Genetic diversity

level of biodiversity, refers to the total number of genetic
characteristics in the genetic makeup of a species.

it is distinguished from genetic variability, which describes the
tendency of genetic characteristics to vary.

Composite Population Creation
Habitat 1 - : Habitat 3 Habitat 4 Habitat 5

Pooled

Inter- stram Hybrldlzatlon

S

Composite Stock with Increased Genetic Variation




Species diversity

effective number of different species that are represented in a
collection of individuals (a dataset).

Species diversity consists of two components, species richness
and species evenness

alpha diversity, beta diversity, Gamma diversity
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Ecosystem diversity

e diversity of a place at the level of ecosystems

e variety of ecosystems present in a biosphere

e variety of species and ecological processes that occur in
different physical settings.

storm log line

mean higher high water it

mean lower low water (zero tide)

Gammao
diversity of
Alpha o
: . : a region
FIGURE 12: diversity @& |
The intertidal zone. of a '

Due to the influences of the land
and sea, the intertidal zone contains a rich

assemblage of biodiversity and is highly productive.
ILLUSTRATION: Soren Henrich.
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Methods for diversity evaluation

DIVERSITY INDEX

Multi-group diversity measure (E) is calculated
using the formula:

Box 15.2 n
Deﬁnmnnsntdass:ﬁverﬁtyhdices .
E—ZQ}. [n

Margalef diversity index: Dyg= (5—1)/InN

O,

Shannon-Weaver diversity index: H= ~Ep;(Inp,) where Or refers to a specific racial/ethnic group’s
proportion of a particular geographic area.

-1
Simpson’s index: D = E [%

Log series diversity a: S=aln(1+N/a)

where p; is the proportion of objects in the ith class, n; is the number of objects in the
ith class, N is the total number of objects and 5 is the total number of classes



Conservation of forest biodiversity

essential part of sustainable forest management

Forests cover nearly one-third of the world’s total land area
and are vital in ensuring environmental functions such as
climate regulation and soil conservation in addition to
biodiversity.

habitats for a large array of plants and animals, many of which
are rare or threatened

Biologically diverse forests also contribute to the sustainability
of the wider landscape and provide a range of other
ecosystem services.



Need for conservation
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NATURA 2000

NATURA 2000

Natura 2000 is the part of EU nature & biodiversity policy. It is an EUwide
network of nature protection areas established under the 1992 Habitats
Directive. The aim of the network is to assure the long-term survival of

Europe's most valuable and threatened species and habitats. It is
comprised of Special Areas of Conservation (SAC) designated by Member
States under the Habitats Directive, and also incorporates Special
Protection Areas (SPAs) which they designate under the 1979 Birds
Directive. Natura 2000 is not a system of strict nature reserves where all

human activities are excluded. Whereas the network will certainly include
nature reserves most of the land is likely to continue to be privately
owned and the emphasis will be on ensuring that future management is
sustainable, both ecologically and economically.The establishment of theis
network of protected areas also fulfils a Community obligation under the
UN Convention on Biological Diversity.
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 The Habitats Directive (together with the Birds Directive)
forms the cornerstone of Europe's nature conservation
policy. It is built around two pillars: the Natura 2000 network
of protected sites and the strict system of species protection.
All in all the directive protects over 1.000 animals and plant
species and over 200 so called "habitat types" (e.g. special
types of forests, meadows, wetlands, etc.), which are of
European importance.
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Applications in ecology and forestry
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