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Learning OutcomesLearning OutcomesLearning Outcomes

• Plants v Herbivores

• Physical defenses

• Trichomes

• Thorns v Spines

• Chemical Defenses

• Tannins

• Terpenoids

• Alkaloids
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• Plants are not mobile

• Cannot alter the quantity of food 
supply

• Can alter the quality of food supply

• Morphological adaptations

• Hairs, spines, thorns

• Chemical adaptations 

Plant Adaptations

to Herbivory

Plant AdaptationsPlant Adaptations

to to HerbivoryHerbivory
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TrichomesTrichomesTrichomes
• Leaf hairs

• Physiological 
functions
– Slow transpiration

– Insulation

– Scatter sunlight

• Physical barrier

• Caterpillars

• Irritate mucous 
membranes

• Flannelbush
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Stinging TrichomesStinging Stinging TrichomesTrichomes

• Various Families

• Hydrophyllaceae

• Euphorbiaceae
– Mala mujer

• Urticaceae
– Nettles

• Hair composed of silica

• Histamine, acetylcholine, 
5-hydroxytryptamine 
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Glandular HairsGlandular HairsGlandular Hairs

• Outer line of 
chemical defense

• Exude defensive 
chemicals

• Sticky exudates 
may trap insects

• Sundews
– Drosera species
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Anti-Herbivory DefensesAntiAnti--HerbivoryHerbivory DefensesDefenses

• Physical Defenses
• Thorns

– Modified sharp pointed 
stems

– A thorn of Pyracantha
– Chaparral Pea

• Spines
– Modified sharp pointed 

leaf
– Spine of Barberry 

(Berberis)
– Cacti
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Plant Secondary CompoundsPlant Secondary CompoundsPlant Secondary Compounds

• Compounds plant 
synthesize not directly 
related to growth or 
metabolism

• defensive:

• Phenols

• Terpenoids

• Glycosides

• Alkaloids
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Plant Secondary CompoundsPlant Secondary CompoundsPlant Secondary Compounds
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TanninsTanninsTannins

• Astringent polyphenol
• Binds to proteins 

preventing digestion or 
absorption proteins

• Present in plant cell 
vacuoles and epidermal 
waxes

• Occurs in variety of 
plants tissues

• Widespread throughout 
Plant Kingdom
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TanninsTanninsTannins

• From German for Oak or Fir 
Tannenbaum

• Chemicals used for ‘tanning’ leather
• Present in unripe fruit and red wine
• Ripening involves break down of 

tannins
• As wine ages tannins precipitate 

out and settle as sediment
• Leaching tannins from acorns widely 

practiced by Native Californians
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TerpenoidsTerpenoidsTerpenoids

• 15,000 known plant terpenoids
• Hydrocarbons polymers of 

isoprene
• Deter insect herbivory
• Pyrethrin
• Resins of conifers
• Essential oils: mint, (menthol) 

citrus, Eucalyptus
• Polyterpenes
• Carotenoid pigments
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Latex Latex Latex 

• Rubber particles suspended 
in a watery emulsion called 
latex
– 30-40% rubber 50% water

• Synthesized in phloem stored 
in laticifers

• Wounds weep latex that 
oxidizes into 

• Several thousand species in 
different families

• Milkweed, dandelions, 
• Natural Rubber
• Hevea brasiliensis
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GlycosidesGlycosidesGlycosides

• Cardiac Glycosides

• Cardinolides

• 200 species in 12 
families

• Disrupt heart muscle 
Na/K ion channels

• Digitalis

• Milkweed cardenolides
sequestered by 
Monarch butterflies
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GlycosidesGlycosidesGlycosides

• Cyanogenic Glycosides
• 60 different compounds in 

12 Families release 
Hydrogen Cyanide when 
plant is damaged

• Amygdalin present in 
Rosaceae
– Almonds

• Fabaceae
– Locoweed Astralagus sp. 

• Cassava
• Manihot esculenta
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AlkaloidsAlkaloidsAlkaloids

• Soluble in water (unlike 
terpenoids)

• Contain at least one Nitrogen 
atom

• Accepts H+ hence alkaline
• 20% of flowering plants contain 

12,000 identified alkaloids
• Synthesized from aromatic 

amino acids
• Nicotine derived from nicotinic 

acid
• Caffeine is a purine derivative
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Alkaloids and DrugsAlkaloids and DrugsAlkaloids and Drugs

• Records of opium use as aid 
to sleep and pain reliever 
date to 2500 BC 

• Papaver somniferum
• Latex includes 20 alkaloids 

including morphine and 
codeine

• Aztecs used Lophophora
williamsii – peyote alkaloid 
mescaline as a hallucinogen

• Quinine was the first 
antimalarial derived from 
bark of Chinchona tree
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Recruitment of ParasitoidsRecruitment of ParasitoidsRecruitment of Parasitoids
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History of Not so Deadly TomatoesHistory of Not so Deadly TomatoesHistory of Not so Deadly Tomatoes

• Pre-1800 outside of 
native Central America 
tomatoes were 
considered deadly 
poisonous

• Solanaceae contains 
Deadly Nightshade

• Colonel Robert Gibbon 
Johnson 1820 ate 
tomatoes on steps of 
Salem NJ, courthouse 
and survived
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