PLANT BIOLOGY

26. PLANT NUTRIENTS AND NUTRIENT
a. The First Botanist
Name: Mother Nature

Dates: 1500 x 106 y BP 

Country of origin: Universe

Contribution to Plant Science:

According to Webber’s Bedtime stories for botanists Mother Nature was the first experimental botanist. Her autotrophic organisms were neat and she noted that their waste by-product, oxygen, would be useful.  Encouraging endosymbiosis and the developing the Chlorophyta was another successful experiment so she next tried embryos and the plant model was launched.

b. Plant of the Week
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Scientific Name:

Sequoia sempervirens (D. Don) Endl.

Common Name:  

Coastal Redwood 


Family:    Taxodiaceae
  


Phylum:   Coniferophyta        
 


Kingdom: Plantae 

c. Life Essential Elements
· Macronutrients
(more than 1000 mg per kg of dry matter)

· Carbon

· Oxygen

· Hydrogen

· Nitrogen

· Calcium

· Phosphorus

· Magnesium

· Potassium

· Sulfur

· Sodium

· Chlorine

· Micronutrients
(less than 100 mg per kg of dry matter)

· Iron

· Manganese

· Boron

· Cobalt

· Copper

· Molybdenum

· Zinc

· Iodine

· Selenium

· Fluorine

· Silicon

d. The movement of Energy & Matter 
· Matter Cycles Within: Matter is in finite supply and must be re-cycled.

· Energy Flows Through: Energy “degrades” and must be continuously re-supplied from the sun.
e. Biogeochemical / Matter Cycles
· Matter in an ecosystem is finite and must be recycled.

· Of the 90 or so elements half of them are important in biological systems.

· Matter cycles through the living (BIO) and non-living (GEO) components of the Biosphere.  

· Its movement is maintained by physical, chemical and biological processes.

· Cycles can be classified for pedagogic purposes into gas and sediment cycles.

f. Gas Cycles
In these cycles the element passes in the gas or vapor phase through the atmosphere in a critical step.

C, O2, H2O, N2

g. Sediment Cycles

· In these cycles the element may have no major phase in the atmosphere and may be critically locked in rocks and sediments of the lithosphere.

P,  Ca,  Mg,  S

· Many man made compounds have sediment cycles

DDT,  PCB,  90Sr

h. Bioaccumulation / Biomagnification
· Bioaccumulators
· Many man-made compounds and elements accumulate in food chains.
· When they reach toxic levels in higher trophic levels they may be toxic or have other effects such as releasing high levels of ionizing radiation.

· Toxic: Lead, Mercury

· Toxic: Hydrocarbons DDT, PCB

· Radiation: 137Cs, 131I and 90Sr.
i. SUMMARY

· There are ~22 essential elements to life

· Matter is in finite supply and must be reclycled

· Cycles are generally classified as Gas or Sediment Cycles

· If we understand cycles we can identify the critical and rate limiting steps.


· Important for managing systems (nutrient additions)

· Avoiding problems (carbon dioxide, bioaccumualtion)
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