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Presenter
Presentation Notes
Explain organization of plants, modular indeterminate growth
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Talk about points of growth - meristems
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Axillary buds at nodes - indicates leaf organ
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Plant cuttings growing roots




Grass meristem
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Grasses have basal meristems – also green onion
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All time-lapse video is from Roger Hangarter’s lab at Indiana University.
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What do plants
need to live?

Habitat
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Presenter
Presentation Notes
Emphasis on what plants need from their environment, how they get it; form and function integrated
Roots - take up water, minerals; anchor the plant
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Root hairs- site of much absorption
Water only absorbed at tips
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Roots grow in the direction of gravity.






statoliths

statoliths

& 2006 Thomson Higher Education



Plants use gravity to guide the
direction of branch growth.
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Water’s pathway into the vascular tissue of the root
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Plants only absorb the minerals they need
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Stems function in support and transport
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Talk about the importance of water to plants
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Plants have cell walls, central vacuole, chloroplasts, plasmodesmata
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Water is a requirement for plants; some plants have adaptations to live in low-water environments
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Adaptations for floating leaves


Figure 5-CO Plant Biology, 2/e © 2006 Pearson Education


Presenter
Presentation Notes
Light is also a critical resource.


Circadian rhythms in bean leaves
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Leaf anatomy adapted for light capture and gas exchange
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Conifers- adapted for low-water, lower-nutrient habitats
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Psyn captures light energy and co2 building blocks, makes big energy-rich molecules


spring beauty
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Presentation Notes
Adaptations to get sun include coming up really early in the spring


Growth response to light in corn seedlings
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Plants can sense and respond to light





Circadian movements in sunflower







Searching behavior in morning glories
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CO2 used to make big, energy-rich molecules


Carbon dioxide diffuses into leaves
through stomata.
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Plants need CO2, but water vapor leaves the leaf when stomata are open- fundamental problem for the plant
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Adaptations to reduce water loss
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CO2 used to make big, energy-rich molecules
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Oxygen bubbles on an aquatic plant
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Roots need to absorb oxygen.

Cattall leaf
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Adaptations to standing water
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Plants need many minerals - and can get them selectively from the soil.
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Essential Elements for Plants: Sources and Functions

Element (Symbol) Atomic Number Percent of Plant Dry Weight Source Function(s)
Macronutrients

Hydrogen (H) 1 6.0 Water All organic molecules
Carbon (C) (<) 45.0 Air as CO, All organic molecules
Nitrogen (N) 7 1.5 Soil Proteins, nucleotides
Oxygen (O) 8 45.0 Water and air All organic molecules
Magnesium (Mg) 12 0.2 Soil In chlorophyll
Phosphorus (P) s 0.2 Soil Nucleotides, phospholipids
Sulfur (S) 16 0.1 Soil Proteins, vitamins
Potassium (K) 19 1.0 Soil lonic balance in cells
Calcium (Ca) 20 0.5 Soil Cell-wall component

Table 10.1 (top) Plant Biology, 2/e © 2006 Pearson Education



Micronutrients

Boron (B) 5 0.002 Soil Uncertain

Chlorine (Cl) 17 0.01 Soil lonic balance in cells
Manganese (Mn) 25 0.005 Soil Enzyme cofactor
Iron (Fe) 26 0.01 Soil Enzyme cofactor
Copper (Cu) 29 0.0006 Soil Enzyme cofactor
Zinc (Zn) 30 0.002 Soil Enzyme cofactor
Molybdenum (Mo) 42 0.00001 Soil Enzyme cofactor

Table 10.1 (bottom) Plant Biology, 2/e © 2006 Pearson Education
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Some plants have nodules for nitrogen-fixing bacteria
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Carnivory - an adaptation to get nutrients in low-nut. environments
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hemiparasite


Figure 20.17a,b Plant Biology, 2/e © 2006 Pearson Education
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Mycorrhizal fungi help plant get nutrients
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endomycorrhizae
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TABLE 26.3

Heat-killing temperatures for plants

Heat-killing

temperature Time of

Plant (°C) exposure
Nicotiana rustica (wild tobacco) 49-51 10 min
Cucurbita pepo (squash) 49-51 10 min
Zea mays (corn) 49-51 10 min
Brassica napus (rape) 49-51 10 min
Citrus aurantium (sour orange) 505 15-30 min
Opuntia (cactus) >65 —
Sempervioum arachnoideum 57-61 —

(succulent)
Potato leaves 425 1 hour
Pine and spruce seedlings 54-55 5 min
Medicago seeds (alfalfa) 120 30 min
Grape (ripe fruit) 63 —
Tomato fruit 45 —
Red pine pollen 70 1 hour
Various mosses

Hydrated 42-51 —

Dehydrated 85-110 —

Source: After Table 11.2 in Levitt 1980.

PLANT PHYSIOLOGY, Fourth Edition, Table 26.3 © 2006 Sinauer Associates, Inc.
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Magnolia grandiflora
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The peduncle is also called the pedicel.
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Pollination
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Wind-pollinated grass flowers




Figure 24.24 Plant Biology, 2/e © 2006 Pearson Education

QOLE O 2y
il g oo L L VRS ’:Y‘;

K
y

R4

Figure 24.17 Plant Biology, 2/e © 2006 Pearson Education

Figure 24.21 Plant Biology, 2/e © 2006 Pearson Education



Figure 24.27 Plant Biology, 2/e © 2006 Pearson Education




Figure 24.28 Plant Biology, 2/e © 2006 Pearson Education
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Bracts are leaves next to flowers that aid in insect attraction.
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The ovary matures into a fruit, and the ovules mature
Into seeds.
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Coconuts have liquid and solid endosperm
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The peduncle is also called the pedicel.


Developing pomegranate fruit
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Simple fleshy fruits
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Dry dehiscent fruits

Figure 23.21 Plant Biology, 2/e  © 2006 Pearson Education
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Complex fruits

Figure 23.23 Plant Biology, 2/e © 2006 Pearson Education



Figure 167. - Longifudinal section of YWillamett' raspberry flower, x10.
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reduces competition between parents and offspring for the same resources 
2.	reduces the possibility that a seed predator will consume all of the seeds produced in a year 
3.	helps plants colonize new areas.



Some seeds are
dispersed when
animals consume a
fleshy fruit and
drop the seeds
elsewhere.

Figure 24.36 Plant Biology, 2/e
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Some fruits and seeds are dispersed by wind.

Figure 24.33 Plant Biology, 2/e © 2006 Pearson Education



Some fruits
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Figure 24.34 Plant Biology, 2/e © 2006 Pearson Education



Water dispersal
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Axillary buds at nodes - indicates leaf organ
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