2. CLASSIFICATION, ROLE AND INDICATIONS OF ECOLOGICAL FACTORS

ECOLOGICAL TOLERANCE: changing of environment causes alternations in the living world as well. The 3 cases of changes: 1. changing of the environment has well-definable effects on the organism, which will not disappear, 2. the given organism disappears from the system (perish or migration), 3. change is not shown. Keyword: TOLERANCE: An interval of abiotic factors, within the living being is viable. Narrow tolerance species are specialists; wide tolerance species are widespread on Earth, generalists, cosmopolites. E.g. WATER ACIDATION: Tolerance of the mussels is 6,5-6,0 pH – narrow tolerance, perch, larvae of dragonfly: 6.0-5,5 pH, narrow tolerance, backswimmer bug (Notonecta glauca): 8-4,0 pH – wide tolerance, brown trout, sea trout: 7-5,0-4,5 pH – wide tolerance.
THE CURVE OF TOLERANCE: 1. horizontal axis: changing of ecological factor, strength of ecological factor 2. vertical axis: strengths of ecological factor and the response given to it, 3. main points: minimum, optimum, maximum, if it is a little bit more or less: peius (e.g. white stork), when it is even bigger or smaller: pessimum. Effects on the living world: merely effective factors, factors needed for the subsistence are the oxygen, carbon-dioxide, collectively effective factors, which are required as prime necessity within certain limits, e.g. light.
RELATION BETWEEN ENVIRONMENTAL FACTORS AND ADAPTABILITY OF INDIVIDUALS: 1. Amplitude of environmental factors, 2. Extension of adaptability of living beings. Adaption: hereditary adaption to the adjustment to the environmental conditions. The non-hereditary adjustment is the modification, when the difference only showed at the appearance of a given living organism (For example it grows smaller in dry weather)
Natural selection: Extinction of less viable and adaptable organisms, while those with more beneficial characteristics and better adaptability subsist. What is biological evolution? The gradual development of living world, the recent species are originated from a common ancestor. Darwin explained the occurrences of the evolution by natural selection. What is the essence of natural selection? In case of all species, much more successors are born, than as much can survive. (There would be 20 million pieces of a population from a couple of elephants within 750 years, if each individual were fertile and they didn’t die before childbirth!) Therefore there’s a competition for the survival even within a species. If their beneficial properties are hereditary, then genes determining these good qualities will spread in their successors, while the less favored will have less successors: this is called natural selection. What is mutation good for? Mutations are usually harmful, but when a beneficial one appears, it’s preserved by natural selection and even spread in the population of a species. Many minor changes would result to better and better organizations. The recent biodiversity is thanked to this process. Oxidative biosphere: Probably the oxidative photosynthesis was the first biological process, which had significant effect on the formerly lifeless spheres, first to the hydrosphere (body of water), later to the atmosphere as well. Due to the activities of living beings even the rocks of the geosphere (solid Earth) have been changed.

ECOLOGICAL INDICATION (forecast): Some indicators: sensitive for several factors (sea corals: water temperature, light, sounding, water cleanness, the most sensitive marine organisms; mussel species: heavy metals; plants of peat bog: microclimate, pH; cave creatures: microclimate, water quality, water temperature, humidity; lichens: environmental acidification (1. no lichen-life – lichen desert, 2. struggler zone, 3. less polluted, free zone).
Factors influencing in the terrestrial living organisms are: sunlight, temperature, water, air, the nutrient content of soul; Factors influencing in the aquatic living beings are: depth of sunlight entering into the water, water temperature, oxygen supply and mineral concentration of water.

SUNLIGHT: direct and indirect (diffused). The quantity of irradiation differs according to the exposure to the relief. The visible wavelength: range of 400-800 nm – adaptation of the living world! Light tolerance of plants: high light tolerant/heliophyta (‘sunlight plants’), sciophyta, shade tolerant, adapted to light+shade (e.g. begonia), short-day plant (daytime is less than 12 hours), long-day plants (daytime is more than 12 hours), photoperiodically indifferent. 

Adaptability of animals to sunlight: active during daytime (e.g. daytime butterflies) active during the night (e.g. bats, owls), live in full darkness (e.g. soil creatures, cavern animals or deep-see species).

LIGHT POLLUTION: The quantity of natural light reaching the surface differs according to regions. The changing of days and nights means natural conditions to the animals. Urbanization increases significantly the light emission. The light pollution is notable in the area of bigger cities and agglomerations.

The consequences of light pollution: 1. The biological clock of some organisms change, 2. navigation difficulties (e.g. bird migration), 3. Postpone of the vegetation period, 4. Significant devastation (e.g. insects) – light and heat effects of illuminators.
TEMPERATURE: unequal distribution: smallest annual temperature swing is in the area of Equator, the small annual, but the biggest daily temperature swing is in the deserts, the biggest annual temperature swing is in the area of tundra, taiga (pine zone). Heat claim: there isn’t vegetal life under 0˚C, there are heat tolerant (pineapple, cacao, coffee, cotton, tropical plants), cold tolerant (plants flowering in early spring and late autumn) plants with wide temperature tolerance (tolerate the temperature between wide limits). Growing season (IV-IX): heat-unit (sum of daily mean temperature). Heat claim of photosynthesis: optimum is 31˚C around the Equator, 25˚C at sub-tropical regions, 20˚C at the temperate zone, 17˚C at mountainous, Alpine and sub-arctic zone. 

Animals according to their heat regulation can be classified as permanent body temperature (endotherm) or changing body temperature animals (ectotherm). 

The adaptation of animals to the temperature: Bergmann’s rule: in case of close-relative species, species of larger size are found in colder climatic zones. Allen’s rule: in case of close-relative species, those who live in colder climate have shorter limbs, Gloger’s rule: in case of close-relative species, colour is usually lighter in colder climate (eg. ermine: white in winter and brown in summer (ability to change the colour as adaptation to the environment, mimicry!!!), Adaptation with fur and hair e.g. polar bear.
