PLANT BIOLOGY

25. environment and plant hormones
A. Physiology and Ecology
· Both disciplines examine of the effect of the environmental factors on the functions and processes of organisms.

· Physiology usually relates to the individual organism or smaller organizational units (cells, tissues etc)

· Autecology usually relates to a species 
population

· Synecology usually relates to the community 
and larger hierarchical units.

B. Ways of Looking at Environmental Factors
· The environment is that which surrounds or influences biological unit. 

· In biology we usually separate the environment into abiotic (physical & chemical) and biotic (organismal) factors.

· Abiotic (non-living)

· Biotic (living)  

· We may also consider factors as being External and Internal to the organism; the words Extrinsic and Intrinsic are also used.

· Environmental factors may be factors sensu stricto & or resources
C. Environmental Factors
· Abiotic (Physical & Chemical)

· Energy: Radiation, Temperature & Heat flow

· Water: Precipitation, Humidity

· Atmosphere: Composition, Wind

· Land: Rock type, Soil, Physiography

· Fire

· Gravity

· Biotic (Living)

· Autotrophs

· Green plants

· Chemoautotrophs

· Thermoautotrophs
· Heterotrophs

· Animals

· Herbivores

· Carnivores

· Parasites

· Decomposers

· Biotic Interactions

· Competition

· Predation

· Mutualism

D. External Environment
· Macro-Environment: e.g., Regional climate, regional weather

· Micro-Environment: e.g., Plant canopy and soil milieu: leaf and root temperatures
E. Adaptation
· The process or processes by which an organism becomes better suited to its environment for its particular functions or activities.

· The structures or activities of an organism which tend to fit it better for life in its environment.

· If a population is healthy and self-maintaining (reproducing), and has been in place for a long time, it is fair to say that it is adapted to the conditions where it occurs.

· The environment (abiotic and biotic) is always changing in time and space.

· For example, climate changes and predators get smart.

· Therefore, the successful species has to change and develop, via natural selection and evolution, adaptations that maintain or increase fitness.

· Principle of Factor Compensation (E. P. Odum, 1957)
· Principle of Adaptation (W. D. Billings, 1961)

· Organisms are not fixed or slaves of their environment.  They can compensate for given conditions:

· By modifying their environment:  By building nests and houses.  Increasing shade and soil organic matter.

· By modifying themselves: By acclimation and genetic change via the formation of ecotypes.
F. What is a Plant Hormone?
· Plant hormones play an integral role in controlling the growth and development of plants.

· A plant hormone is generally described as an organic compound synthesized in one part of the plant and translocated to another part, where in low concentrations elicits a physiological response. 

· A problem with this definition is that in all cases plant hormones are not necessarily translocated. 

· A prime example of such a case is the hormone ethylene which may bring about changes in the same tissue or even the same cell in which it is synthesized.

G. History of the Study of Plant Hormones
· Julius von Sachs (1832-1897) Famous Botanist 

· The father of plant physiology

· Presented evidence that "organ-forming substances" were made by the plant and moved to different parts of the plant where they controlled growth and development. 

· He also hypothesized that these "organ-forming substances" were produced in response to environmental stimuli .

· Charles Darwin (1809-1882)  B of Wk # 7

· Considered to be the scientist responsible for beginning the modern research in plant growth substances.

· Phototropism experiments

· 1880 book: "The Power of Movement in Plants." 

· Fritz Went (1903-1990)  B of Wk # 13
· A graduate student in Holland who first isolated this compound from plants in 1926.

· It was the first plant hormone isolated and was later termed "auxin" (Greek auxein, "to increase"). 

· Went's pioneering work greatly influenced research on plant growth substances and much of our current knowledge regarding auxins are attributed to his work.

H. Five Classes of Hormones
· Generally 5 classes of hormones have been recognized. But recently some new types have been discovered. Hormones acts as information and developmental signals to plants.

· These chemicals all act at very low concentrations and act only as signals and not as enzymes or resources. 

· auxins 

· cytokinins

· ethylene

· abscisic acid 

· gibberelins

I. Vernalization
To cause a plant to bloom or bear fruit by subjecting a plant or plant propagule (e.g., seed or bulb) to a low temperature.

J. Photoperiodism
· Photoperiod is the length of light period in the day-night cycle (day length)

· Day length often controls flowering in some plants.

· Long day plants e.g., Henbane

· Short day plants  e.g., Poinsettia

· Day- neutral plants e.g., Sunflower

K. Summary
· Plants possess a variety of adaptation that enable them to detect and respond to alterations in their environment.

· Phototropism

· Gravitropism

· Hydrotropism

· Photoperiodism is the response of organisms to changing 24-hour cycles of light and darkness.

· Long-day plants

· Short-day plants

· Day-neutral plants

· Various strategies permit the plant adjust phenology to survive water shortages and extremes of hot or cold and optimize with growing season and climate.

· Dormancy

· Acclimation

· Vernalization

· Plant hormones play a major role in regulating growth.

· Auxins such as Indoleacetic Acid (IAA) are transported in a unidirectional downwards (polar) manner.

· Cytokinins are involved in cytokinesis

· Ethylene is the only gaseous plant hormone

· Abscisic Acid induces dormancy and stomatal closure.

· Gibberellins stimulate the growth of stems and the germination of seeds.

· Hormones bind to specific receptors which then activate particular response pathways.
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