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Fig. 37-6

TECHNIQUE

Control: Solution
containing all minerals

Experimental: Solution
without potassium
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Fig. 37-8
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Fig. 37-9-2
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Fig. 37-10a
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Fig. 37-10b
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Fig. 37-11
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Fig. 37-12
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Fig. 37-14a

Staghorn fern, an epiphyte



Fig. 37-14b

Mistletoe, a photosynthetic parasite



Fig. 37-14c-1

Dodder, a nonphotosynthetic parasite
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Fig. 37-14d

Indian pipe, a nonphotosynthetic parasite



Fig. 37-14e-1

Venus flytrap
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Fig. 38-2b
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Fig. 38-3
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Fig. 38-4a

Abiotic Pollination by Wind

Hazel staminate flowers
(stamens only)

Hazel carpellate flower
(carpels only)



Fig. 38-4b

Pollination by Bees

Common dandelion under
normal light

Common dandelion under
ultraviolet light



Fig. 38-4c

Pollination by Moths and Butterflies
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Fig. 38-4d

Pollination by Flies

Blowfly on carrion flower

Fly egg



Fig. 38-4e

Hummingbird drinking nectar of poro flower

Pollination by Birds



Fig. 38-4f

Long-nosed bat feeding on cactus flower at night

Pollination by Bats



Fig. 38-5a
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Fig. 38-5b
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Fig. 38-5c

Endosperm
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(2 polar nuclei
plus sperm)

Zygote (2n)
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Fig. 38-8a
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Fig. 38-8b
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Fig. 38-8c
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Fig. 38-10a
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Fig. 38-10b
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Fig. 38-10c
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Fig. 38-10d
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Fig. 38-11a

Coconut

Dispersal by Water



Fig. 38-11b

Tumbleweed

Dispersal by Wind

Winged fruit of maple

Dandelion “parachute”Winged seed
of Asian
climbing gourd



Fig. 38-11c

Dispersal by Animals
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Fig. 38-12



Fig. 38-14

(b) Differentiation into plant(a) Undifferentiated carrot cells



Fig. 38-15

50 µm



Fig. 38-16



Fig. 38-17



Fig. 38-18

Genetically modified rice

Ordinary rice



Fig. 39-2

(a) Before exposure to light (b) After a week’s exposure to
natural daylight
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Fig. 39-4-3
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Fig. 39-5a
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Fig. 39-5b
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Fig. 39-5c

RESULTS

Light

Boysen-Jensen: phototropic response when tip is separated
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Fig. 39-6
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Fig. 39-7
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Fig. 39-8

Cross-linking
polysaccharides

Cellulose 
microfibril

Cell wall
becomes 

more acidic.

2

1 Auxin
increases 

proton pump 
activity.

Cell wall–loosening
enzymes

Expansin

Expansins separate
microfibrils from cross-
linking polysaccharides.

3

4

5

CELL WALL

Cleaving allows
microfibrils to slide.

CYTOPLASM

Plasma membrane

H2O

Cell
wallPlasma

membrane

Nucleus Cytoplasm

Vacuole

Cell can elongate.



Fig. 39-9

(a) Apical bud intact (not shown in photo) (c) Auxin added to decapitated stem

(b) Apical bud removed
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“Stump” after

removal of

apical bud



Fig. 39-10

(a) Gibberellin-induced stem 
growth

(b) Gibberellin-induced fruit 
growth



Fig. 39-11
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Fig. 39-12

Early germination 
in red mangrove

Early germination 
in maize mutant

Coleoptile



Fig. 39-13
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Fig. 39-14

ein mutant

ctr mutant

(a) ein mutant (b) ctr mutant



Fig. 39-15
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Fig. 39-16b

Light

Time = 0 min

(b) Coleoptile response to light colors

Time = 90 min



Fig. 39-17

Dark (control)

RESULTS

DarkRed

Red Far-red Red Dark Red Far-red Red Far-red

Red Far-red Dark



Fig. 39-18
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Fig. 39-UN1

Red light

Far-red light

Pr Pfr



Fig. 39-19
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Fig. 39-20
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Fig. 39-21
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Fig. 39-22
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Fig. 39-23
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Fig. 39-24
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Fig. 39-25



Fig. 39-26
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Fig. 39-26ab

(a) Unstimulated state (b) Stimulated state



Fig. 39-26c
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Fig. 39-27
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Fig. 39-28
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Fig. 39-29
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Fig. 39-UN2
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Fig. 39-UN3
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