Revision Notes for Plant Responses
Tropism: directional growth response in which direction is determined by external stimulus
Phototropism – shoots grow towards light
Geotropism – roots grow towards gravity
Chemotropism – towards chemicals
Thigmotropism – towards physical object.
General effects:
Auxins – cell elongation, inhibit side shoot growth, inhibit leaf fall (abscission)
Cytokinins – Promote cell division
Gibberellins – promote seed germination and growth of stems
Abscisic acid – Inhibits seed germination and growth, causes stomatal closure in water stress
Ethene – promotes fruit ripening
Phototropism:
Light from one side = auxins transported to shaded side = promote elongation on shaded side = shoot bends towards light
Abscission (leaf shedding)
Cytokinins make sure leaf is sink = good supply of nutrients = no senescence (old and brown)
Auxins act on cells in abscission zone and stop abscission.
Less cytokinins = less nutrients = senescence = drop in auxin production = cells in abscission zone sensitive to ethane, and increase in ethane production = production of cellulose = digestion of cell walls in abscission zone = separation of petiole from stem.
Apical dominance (growing apical bud inhibits side shoot growth)
Theory 1: 
- Tip is source of auxin, auxin travels down the shoot and inhibits growth of side shoots. Remove tip = remove auxin = remove inhibition = side shoots grow.
- Test 1: cut tip, apply auxin = side shoots did not grow. 
- Problem: Effect seen may be due to another factor, e.g. exposure to oxygen 
- Test 2: Ring of auxin transport inhibitor below main shoot = lateral buds did not grow.
[image: ]- Problem: Not necessarily a causal link, auxin concentration and growth inhibition could coincidentally both be affected by a third variable.
- Test 3: it was found that auxin concentration in lateral buds actually increased when tip cut off.
Theory 2: two hormones involved:
- Abscisic acid inhibits bud growth. High auxin = keeps abscisic acid levels high. Remove tip = ABA levels drop = buds grow.
- Cytokinins promote bud growth (apply directly to buds = override apical dominance effect). High auxin = attracts cytokinins to main shoot. Cut off shoot = no auxin = cytokinin more evenly spread = growth of all buds.
Stem Elongation – Giberellins.


1. Experiments found Giberellic acid (GA3) caused stem elongation. Put this on dwarf plants = they grow tall. But is this a causal link? Need to do it with concentrations found in nature – difficult.
2. Looked at tall pea plants (LeLe genotype) and dwarf pea plants (lele genotype). Plants had more GA1 (related to GA3) = grew taller. Again, not a causal link.
3. Experiments showed that Le allele converts GA20 into GA1, last step in the pathway. lele = can’t do last step = short plant
4. Pea plant with mutation that blocks first step (ent-kaurene to G12 aldehyde) = plants do not grow tall.
5. Graft shoot of mutant onto homozygous lele plant = grows tall.
6. Show that lele plant can do the first step, which leads to G20 being made, then the grafted mutant does the last step to turn G20 into G1 so plant can grow
Shows that GA1 does cause stem elongation
Commercial Uses of plant hormones
Auxins
- Low concentrations prevent leaf and fruit drop
- High concentrations promote fruit drop (get fewer but larger fruits)
- Promote flowering
- Promote root growth – cuttings
- Promote ovule growth without pollination – seedless fruit
- Promote shoot growth too much – herbicides
Gibberellins
- Fruit production – delay senescence in citrus fruit, make apples elongate, make grape stalks elongate (grapes less compacted together)
- Brewing – speed up amylase production in barley seeds – turns starch to maltose
- Sugar production – stimulate growth between nodes in sugar cane = stems elongate = more sugar
- Plant breeding – induce seed formation in conifers – speeds up breeding, induce seed production in first year in biennials (only usually flower in second year)
- Gibberellin inhibitors – keep plants short – desirable plants and stops plants growing too high in wet summers
Cytokinins
- Delay yellowing of lettuce leaves
- Promote bud and shoot growth – used in mass production.
Ethene
- Speeds up ripening in apples, tomatoes and citrus fruits
- Promotes fruit drop in cotton, cherry and walnut
- Promotes female sex expression in cucumbers, reducing chance of self pollination (gives bitter taste)
- Promotes lateral growth in some plants – compact flowering stems
[bookmark: _GoBack]- Prevent ethene synthesis by storing in low temp. low O2 and high CO2 = stop ripening = stored for longer, e.g. bananas from Caribbean.
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