Chapter 45

Plant Responses to
the Environment




Chapter 45 At a Glance

= 45.1 What Are Some Major Plant Hormones?

= 45.2 How Do Hormones Regulate Plant Life
Cycles?

= 45.3 How Do Plants Communicate, Defend
Themselves, and Capture Prey?
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45.1 What Are Some Major Plant Hormones?

........ characterized by the
property of serving as
chemical messengers, by
which the activity of certain
organs is coordinated with
that of others”.

-Frits Went and Kenneth Thimann,
. 1937 il <Y 5
Frits Went, 1903-1990 Kenneth Thimann, 1904-1997

Phytohormones:

»signal molecules, chemicals

> a little amount of hormone is required

»act locally or in a long distance manner (2 hints)
»regulate cellular processes and plant development etc.

© 2014 Pearson Education, Inc. OFrits Went image courtesy of Missouri Botanical Garden ©2010 Kenneth Thimann photo courtesy of UC
Santa Cruz




45.1 What Are Some Major Plant Hormones?

= Classical phytohormones

1. Auxins (FEHEKFZE)
2. Gibberellins (7% % )

3. Cytokinins (4 i/ %K )
4. Ethylene (&4 )

5. Abscisic acid (741 )
6. Florigen (J%ft % )
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Phytohormones — old timers and newcomers

Some comes in groups!
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Table 45-1 Some Major Plant Hormones and Their Functions

TABLE 45-1 Some Major Plant Hormones and Their Functions

Hormone Some Major Effects Major Sites of Synthesis

Auxins Promote cell elongation in shoots Shoot apical meristem
Inhibit growth of lateral buds (apical dominance)
Promote root branching
Control phototropism and gravitropism in shoots and roots
Stimulate vascular tissue development
Stimulate fruit development
Delay senescence of leaves and fruit

[ N
Gibberellins Stimulate stem elongation by promoting cell division and cell elongation Shoot apical meristem
Stimulate fruit development, and seed germination Plant embryos
Young leaves y
Cytokinins Stimulate cell division throughout the plant Root apical meristem

Stimulate lateral bud sprouting
Inhibit formation of branch roots
Delay senescence of leaves and flowers

Ethylene Promotes growth of shorter, thicker stems in response to mechanical disturbance Throughout the plant,
Stimulates ripening in some fruits particularly during stress
Promotes senescence in leaves and aging

Promotes leaf and fruit drop

Abscisic acid Causes stomata to close Throughout the plant
Inhibits stem growth and stimulates root growth in response to drought
Maintains dormancy in buds and seeds

Florigens Stimulate flowering in response to day length Mature leaves

Growth promoting: Auxin, Gibberellins (GA), Brassinosteroids (BR), cytokinins (CK)
Stress-related hormones: Salicylic acid (SA), Abscisic acid (ABA), Ethylene (ET), Jasmonic
. acid (JA)



45.2 How Do Hormones Regulate Plant Life Cycles?

D

ﬁ The seed germinates
\"V\.-\_T’,/

The plant dies

/3

The plant grow
. The fruit releases seecs
€
The plant flowers

R

The flower produces fruit
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45.2 How Do Hormones Regulate Plant Life Cycles?

= Each plant life cycle begins with a seed

- Two hormones play major roles in seed germination
1. Abscisic acid

maintains seed dormancy
2.Gibberellin

stimulates seed germination

© 2014 Pearson Education, Inc.



45.2 How Do Hormones Regulate Plant Life Cycles?

= Abscisic acid maintains
seed dormancy

- prolonged cold reduces
the amount of abscisic
acid within the seed

- It requires a hard rain
to wash the hormone
away
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45.2 How Do Hormones Regulate Plant Life Cycles?

= Gibberellin stimulates seed germination

- Gibberellin activates genes that code for enzymes that
break down the stored starch and reserves of the
endosperm

©2014 Pearson Education. I http://vce.bioninja.com.au



45.2 How Do Hormones Regulate Plant Life Cycles?

= Auxin controls the orientation of the sprouting
seedling

- tropisms (714 ): growth toward or away from
stimuli

- directional cues
- light: phototropism (] Ya1%)
- gravity: gravitropism (Jrih{4)

- Thigmotropism (Iifilif: ), a directional movement or
change in growth in response to touch
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45.2 How Do Hormones Regulate Plant Life Cycles?

- Auxin stimulates shoot elongation away from gravity
and toward light

Negative Gravitropism

© 2014 Pearson Education, Inc.



Polar Auxin Transport (4K & IRz %H))

Auxin is synthesized in the shoot and root apical meristem

'L Auxin moves long distances ©®

through the phloem. Shoot baspetal |

auxin transport
 d

| Y
% @ Auxin also moves via auxin

transport proteins, such as |

PI NS Flm:_-t acropetal W
auxin transport |
Phloem Phloem ‘ v
AYISY e g:';};;[ihution . | | )
Auxin normally moves from the B
\ tip of the shoot towards the tip LS
of the root. At the root tip, V] . o
U auxin changes direction and Roat basipetal

auxin transport

moves short distances up the
root again (basipetally).

©®Reprinted with permission from Macmillan Publishers, Ltd. Robert, H.S., and Friml, J. (2009) Auxin and other signals on the move in plants. Nat.

Chem. Biol. 5:325-332. Reprinted from Muday, G.K., and DeLong, A. (2001). Polar auxin transport: Controlling where and how much. Trends Plant
Sci. 6: 535-542, with permission from Elsevier.
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Auxin controls phototropism

DRb5::GUS, an auxin responsive reporter line



Auxin controls shoot gravitropism
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Auxin controls root gravitropism

i'._'
SR

DR5::GUS expression in vertically
oriented root and root 6 hours

after turning horizontal.

promote
elongation

inhibit elongation
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Different tissues were recognized to
have different sensitivities o auxin

z +

o

”

x Auxin

ﬁ concentrations that
Q promote elongation

O

in stems can be
inhibitory in roots.

INHIBITION

8" 18° 18 10 10 10 16 10 10 W 10 MOLAL

AUXIN CONCENTRATION

*Thimann, K.V. (1938). Hormones and the analysis of growth. Plant
Physiol. 13: 437-449.
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45.2 How Do Hormones Regulate Plant Life Cycles?

= How do plants sense gravity?
- statoliths ( V4 f1): specialized starch-filled plastids (Jii{£)

Plastids
Ftioplast Proplastid
VAR 7

41
Amyloplast
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45.2 How Do Hormones Regulate Plant Life Cycles?

= How do plants sense gravity?
- statoliths ( “\fi7£1): specialized starch-filled plastids (Jii{4)

- found in certain cells: endoderm of shoot and in root cap (H<7 )

But, some mutant
plants lacking
statoliths still exhibit

gravitropism

L —cell inm—< —

n \ root cap |

T nucleus

statolith
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©2014 P Education, Inc. .
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45.2 How Do Hormones Regulate Plant Life Cycles?

Ethylene induces the triple response:
* reduced elongation,

* hypocotyl swelling,

- apical hook exaggeration.

Air Ethylene

3

Arabidopsis

© 2014 Pearson Education, Inc.




Gibberellins stimulate elongation and help
determine the ultimate height of the plant

One of the most significant
accomplishments of 20t
century science was the
development of semi-dwarf
grain varieties which are
deficient in GA synthesis or
response.

Distinguished plant breeder and Nobel Laureate
Norman Borlaug 1914-2009

Photos courtesy of S. Harrison, LSU Ag center and The World
Food Prize.
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Some plants are treated with GA- synthesis
inhibitors to maintain a shorter stature and
prevent lodging ( f#1{k, tipping over).

© 2014 Pearson Education, Inc.



45.2 How Do Hormones Regulate Plant Life Cycles?

= Auxin and cytokinin control stem and root
branching

- The size of the root and shoot systems of plants
must be balanced

- Branching in stems is inhibited by auxin and
stimulated by cytokinin

- apical dominance

Auxin produced in the shoot apical meristem travels
down the stem and inhibits lateral buds from
developing into branches

© 2014 Pearson Education, Inc.



Figure 45-6 Apical dominance
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WT bri1-5

Auxin mutant

signhalin WT d53
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45.2 How Do Hormones Regulate Plant Life Cycles?

= Branching in roots is stimulated by auxin and
inhibited by cytokinin

cytokinin
Lateral root
Xylem pole founder cells
pericycle cells {Auwxin signaling}

endogenous
CU'LL-

ALF4,
Auxin sngnalmg Auxin |
module ignali
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Root primordium
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© 2014 Pearson Education, Inc.



45.2 How Do Hormones Regulate Plant Life Cycles?

Figure 21.13 Cytokinin suppressesthe growth of roots

The cytokinin-deficient
AtCKXI1 tobacco-right

WT- lett

PLANT PHYSIOLOGY, 5e, Figure 21.13 © 2010 Sinsu

CK deficient

Auxin mutant
(transport)
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Figure 45-7 The role of auxin and cytokinin in lateral bud sprouting

© 2014 Pearson Education, Inc.
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45.2 How Do Hormones Regulate Plant Life Cycles?

Photoreceptors (Jt5244 )
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45.2 How Do Hormones Regulate Plant Life Cycles?

= phytochromes (Gt % )

Photoconversion of Phytochrome chromophore

o] o -
NH R red light

+

Pr i W ™

| cisisomer O

H,N - pro his ser cys his leu gin - COOH
o H I\J\P

far-red light

| trans isomer %

H,N - pro his ser cys his leu gin - COOH

In red light, the phytochrome is in Pfr (trans) form
© 2014 Pearson Education, Inc. In far-red light, the phytochrome is in Pr (cis) form




45.2 How Do Hormones Regulate Plant Life Cycles?

= phytochromes (Gt % )

= P. and P;. form of phytochrome

The absorption spectra of the two forms of phytochrome

1.0 Br
. o 8
Red Light (660nm) Q
® 6
L X :
vy g4
e -
) P’y A e
Dark reversion \J 0 -
T T T 300 400 500 600 700 800 nm
Wavelength (nm)
Far-red Light (730nm) The Pr form of phytochrome absorbs red light

© 2014 Pearson Education, Inc.

The Pfr form of phytochrome absorbs far-red light



Table 45-2 Light and Phytochrome Activity

TABLE 45-2 Light and Phytochrome Activity

Light Resulting Phytochrome Activity
Red Ps Active
Far-red P Inactive
White (sunlight)  p_+ p, Active

Darkness P, Inactive

© 2014 Pearson Education, Inc.
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45.2 How Do Hormones Regulate Plant Life Cycles?

= Plants sense and respond to light and darkness
(circadian clock, &8 58,44 8)

- controls flowering time and seed production

- day-neutral plants (H - 4:4E41,), flower
independently of day length under favorable
conditions

- Long-day plants (& H )
- Short-day plants (% H [ AEY))

© 2014 Pearson Education, Inc.



Flowering time control in Arabidopsis
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45.2 How Do Hormones Regulate Plant Life Cycles?

= Florigen stimulates flowering in response to light
cues

* florigen: a hypothetical
flowering-promoting
substance (1930)

photoperiod
.i.

« The florigen
molecule was not
identified until

2007 @D

© 2014 Pearson Education, Inc.



45.2 How Do Hormones Regulate Plant Life Cycles?

Circadian clock & #p4%h

(c) Protein (@) E!ggéﬂnﬂaanstt
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Figure 45-8 The effects of night length on flowering
short day long day interrupted night
(long night) (short night) (short night)

“night [CE12

long-day plant
(iris)

(chrysanthemum)

(rose)

day-neutral plant short-day plant
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45.2 How Do Hormones Regulate Plant Life Cycles?

- Plants measure the duration of darkness using an
internal biological clock that relies on complex
biochemical reactions

- If a plant in darkness is exposed to light of a certain
wavelength, its phytochrome (t4X &%) molecules
will “reset” the clock

reset

© 2014 Pearson Education, Inc.



45.2 How Do Hormones Regulate Plant Life Cycles?

- Plants measure the duration of darkness using an
internal biological clock that relies on complex
biochemical reactions

- If a plant in darkness is exposed to light of a certain
wavelength, its phytochrome (t4X &%) molecules

will “reset” the clock
reset

|

[ 1 I

B
Pfr Pfr \J\
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45.2 How Do Hormones Regulate Plant Life Cycles?

Figurel. Abstract view of a circadian system

© 2014 Pearson Education, Inc.
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45.2 How Do Hormones Regulate Plant Life Cycles?
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45.2 How Do Hormones Regulate Plant Life Cycles?

= Hormones coordinate the development and
ripening of fruits and seeds

- Seed maturation and fruit ripening are closely
coordinated

© 2014 Pearson Education, Inc.



45.2 How Do Hormones Regulate Plant Life Cycles?
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45.2 How Do Hormones Regulate Plant Life Cycles?

e Cell expansion e Sugars Colour Softening Aroma
—— Cell diviSion —— S
fi o c =
w =] e
Q = _%
=
E | E |\\
b
| GROWING | RIPENING 3
A ./
;.':_ :t:‘
[ o
% 82
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- I Cytokinin
5 k._ I B Gibberellin
® Cell Carbio [ Abscisic Acid
@ =) arbon
) di . c B Ethylene
division accumulation a B Brasinosteroid
GROW

The "seed control” hypothesis

the seeds communicate through hormones to the surrounding
tissue(s) to promote fruit growth through firstly cell division
and later on cell expansion
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45.2 How Do Hormones Regulate Plant Life Cycles?
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45.2 How Do Hormones Regulate Plant Life Cycles?

J

- Climacteric fruit (BEERIR 5L, MR ERAS R B SE) vs.

hon-climacteric fruit

Climacteric fruit are characterized by a ripening-
associated increase in respiration and in ethylene
production, the phytohormone ethylene being the major
trigger and coordinator of the ripening process

B

Grape . Tomato
Citrus Strawberry  Kiwifruit Melon hoile Banana

i
" N”{"_ . “Climacteric”
climacteric
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45.2 How Do Hormones Regulate Plant Life Cycles?

= Senescence and dormancy prepare the plant for
winter

In autumn, under the influence
of shortening days and falling
temperatures, plants undergo
senescence (E¥£ ), a
genetically programmed series
of events that prepares the
plant for winter

Khan et. al. 2014 Gerontology

© 2014 Pearson Education, Inc.




45.2 How Do Hormones Regulate Plant Life Cycles?

During Leaf Senescence

- Starches and chlorophyll are broken down

- Dismantling of cellular organelles, degradation of protein, nucleic acid,
lipid and remobilization of nutrients and nitrogen compounds

- Respiration is maintained and transcriptional machinery remains
active

- Many hormones influence senescence 16 - n A

S5A

1. Age-dependent,
developmental senescence,

1AL

Y CaHa
0.5 -

2. Stress-regulated senescence o
0.25 -

Hormone level/CaHy production, x-fold
b
h

0.125

Khan et. al. 2014 Gerontology N Senescence Death

© 2014 Pearson Education, Inc.



45.2 How Do Hormones Regulate Plant Life Cycles?

= Senescence and dormancy prepare the plant for
winter

- In autumn, under the influence of shortening days
and falling temperatures, plants undergo
senescence (£ ), a genetically programmed
series of events that prepares the plant for winter

= Abscission

- The abscission layer is
located where fruit or
leaf stalks join the stem

© 2014 Pearson Education, Inc.



45.2 How Do Hormones Regulate Plant Life Cycles?
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45.2 How Do Hormones Regulate Plant Life Cycles?

~

axillary bud \

separation

layer——
protective
layer
abscission cork
zone

(a) (b) (c)

©2014 Pearson Education, Inc. http://encyclopedia2.thefreedictionary.com/abscission



Summary

#_{_ﬂ’\" v'-.,..\_u_.’/.--"" :

The plant dies

The fruit releases seeds

The flower produces fruit

/.'4"'

© 2014 Pearson Education, If€.

‘ ABA/GA

The seed germinates

1. Gravitropism: Auxin
f,%z Triple response: ethylene
3. Elongation growth: GA
The plant grows
4. branching
* Shoot: Cytokinin>
* Root: auxin
5. Influence from light
* Phytochrome

The plant flowers e Shade avoidance

Flowering control

1. Four flowering time
control pathways

2. Circadian clock:

3. Florigen




Summary

Senescence
Leaf senescence
age-dependent 57" The plant dies
stress-dependent

Abscission fﬁ

The plant grows

The seed germinates

The fruit releases seeds

The plant flowers

The flower produces fruit

Fruit growth: GA
Fruit ripening: ET/ABA

Climacteric / non-climacteric fruit
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45.3 How Do Plants Communicate, Defend
Themselves, and Capture Prey?
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Plant Defense— against microbial pathogens

Nonspecific defense mechanisms

= Physical barrier

- Waxy cuticle, cell wall, cell membrane

- Callose (Bf#&/i), induced upon infections
= Chemical barrier

- Saponin (%, glycosylated triterpenocids =)

© 2014 Pearson Education, Inc.



Plant Defense— against microbial pathogens

Specific defense mechanisms

= PTI, PAMP triggered immunity
- PAMP/MAMP: pathogen (¥ /74&)/microbe-associated molecular patterns
- Examples: flagellins and peptidoglycan (fk##2) (bacteria), chitin (fungi)
- Recognized by pattern-recognition receptors (PRR) e.g. FLS2-flagellin

= ETI, effector triggered immunity

- Plant evolved resistance proteins (R) that recognize the presence of some
effectors (Avr) directly or indirectly, a mechanism so called gene-for-
gene interaction

- Effectors: molecules produced by pathogens, which modulate plant
immunity and enable parasitic infection e.g. AvrPtoB—targets FLS2 for
degradation

- Example: R protein Prf detects the presence of AvrPtoB

© 2014 Pearson Education, Inc.



Plant Defense— against microbial pathogens

a b C
FPAMP-friggered Effector-triggered Effector-triggered
immunity susceptibility immunity
PAMP PAMP
~ o
- 1 ‘I,_i'

=

EE:IIP) Q Cellular )

Cellular
signaling signaling signaling
Immune ¢
fEspango

Pieterse et. al. 2009 Natural Chemical Biology
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Plant Defense— against microbial pathogens

PRR (RLK/RLP)

m
&
o
@

—— )

Constitutive
Defense

Hormone
omeostasis

Disease Resistance
Responses

Fitness Costs &
Development
and Growth

Cytoplasm
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Plant Defense— against microbial pathogens

Guard and guardee model

—p—

= G =
\\1\ PTI %‘.

= an
@ - o -

Guard: R protein;
cuurasmencain e GUArdee: host proteins, targets of effectors



45.3 How Do Plants Communicate, Defend
Themselves, and Capture Prey?

= Local responses: occur at the infection site

= Acquired resistance in uninfected tissues

= Acquired resistance in neighbouring plants



45.3 How Do Plants Communicate, Defend
Themselves, and Capture Prey?

= Local responses: occur at the infection site

- Production of signal molecules and defense genes
- Mediated by SA or JA/ET

- In some cases, hypersensitive cell death (localized
cell death) is induced to restrict pathogens

= Acquired resistance in uninfected tissues

= Acquired resistance in neighbouring plants



Biotrophic and necrotrophic pathogens

Biotroph Hemibiotroph
Necrotroph Hyaloperonospora Pseudomonas
Botrytis cinerea arabidopsidis syringae B . -
| | . Biotrophs (F4k

THA) feedon
living host tissue

necrotrophs (5t
EFHRA) cause
die-off and feed
onh the remains

Pieterse et. al. 2009 Natural Chemical Biology
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Biotrophic and necrotrophic pathogens

@ Hemibiotrophs
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Biotrophic and necrotrophic pathogens

Necrotrophs: JA+ ET mediated defense, patho-
genesis-related proteins (camalexin)

Biotrophs: gene-for-gene resistance, oxidative
burst, HR, and SA dependent defense

SAR (systemic acquired resistance)

Activation of SA dependent signaling

SA

dependent
signaling

cross-talk

JAIET
controlled

SA promotes cell death

. Of ath
0, .
enes;s_ re, 'rafpd
fOteins

defense

Exp. of pathogenesis-related proteins

- @
3 a Camalexin
- - .
o biosynthesis
5= triggered by ROS,
=3 SA signaling
2% and GSH status
£8
. -

necrotrophic
pathogen

biotrophic
pathogen

HR (hypersensitive response: restricting
pathogen access to water and nutrients)

Signal for
defense activation

Production of reactive
oxygen species (ROS)
=direct antimicrobial effect

Activation of
defense responses

gene-for-gene recognition
of pathogens

Avr-R interaction
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45.3 How Do Plants Communicate, Defend
Themselves, and Capture Prey?

= Local responses: occur at the infection site

- Production of signal molecules and defense genes

- Insome cases, hypersensitive cell death (localized cell death) is induced to restrict pathogens

- Mediated by SA or JA/ET

= Acquired resistance in uninfected tissues

- SAR: Systemic acquired resistance (is typically activated in
healthy systemic tissues of locally infected plants)

- ISR: Induced systemic resistance (typically activated upon
colonization of plant roots by beneficial microorganisms)

= Acquired resistance in neighbouring plants



Induced systemic
resistance

Systemic acquired
resistance

i 2 Priming for
i\ > JA/ET defenses

Necrotic lesion

Especialy during
hypersensitive cell death NL:}

Both SAR and ISR are
effective against a broad
spectrum of virulent plant,

s
=

pathogens. P

© 2014 Pearson Education, Inc.



Acquired resistance responses

Modulate chromatin

structure
PR proteins i DNA damage response
Resistance to secondary |
infection '

y Priming for resistance PGSS on 1-0
Immune memory

Transgenerational o nex 1‘
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generation

Primary infectinn- .
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45.3 How Do Plants Communicate, Defend
Themselves, and Capture Prey?

= Local responses: occur at the infection site

- Production of signal molecules and defense genes

- In some cases, hypersensitive cell death (localized cell death) is induced to restrict
pathogens

- Mediated by SA or JA/ET

= Acquired resistance in uninfected tissues

- SAR: Systemic acquired resistance (is typically activated in healthy systemic tissues
of locally infected plants)

- ISR: Induced systemic resistance (typically activated upon colonization of plant roots
by beneficial microorganisms)

= Acquired resistance in neighbouring plants

- Can occur between plants of the same / different
Sbecies



Airborne induction of SAR
in systemic tissues and neighbouring plants

Airborne
SAR
expression
in neighbour

_ Airborne MeSA

Systemic

SAMT
SAR expression = SA =2 MeSA

SABF2

Vascular MeSA

Infection == SA ﬁﬂ"_l MeSA
SABP2
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_ Airborne MeSA

Airborne induction of herbivore resistance
in systemic tissues and neighbouring plants

Airborne induction
of resistance

in neighbour
Airborne MelA 1 (EFM secretion,
Z-hexenyl acetate VOCs, Pls)

-

Systemic
]A IﬂdUﬂ[}Dﬁ of
= herbivore
resistance
- ' L Local
Airborne hMelA 3
| ) iy I}""-ﬁtlack



VOC: volatile organic compounds

Temperature
pathogens /
’ N L

\ / Photosynthesis

\ Light (PAR)

Herbivores

l

Wounding Nutrient availability

Impact of abiotic and biotic factors on plant VOC
emission. The factors in red are affected by any
plant enclosure.
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VOC: volatile organic compounds
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VOC:s in Plant defense

= Induce defense response in neighbouring plants

- By infected plants
- By wounded plants

- BUT, some insects can sense these VOCs to localize
target plants

- Some plants change components of VOCs after insect
attack

- Wild tobacco plants munched on by hornworms (hawk moth
caterpillars Kif 1144 ) release different chemicals at
different times
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VOC:s in Plant defense

= Induce defense response in neighbouring plants

= summon insect "bodyguards” when being attacked
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Figure 45-12 A chemical cry for help

® volicitin and
leaf damage cause
the plant to
synthesize and
release volatile .
chemicals

N

corn leaf, leaving traces of
saliva that contains
volicitin
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© A caterpillar chews on a

. 0 Chemicals attract
female parasitic wasps that
lay eggs in the caterpillar

A @ Wasps’ eggs hatch in
the caterpillar; larvae
consume the caterpillar
and form cocoons from
which wasps emerge

O N %

R,




VOC:s in Plant defense

= Tnduce defense response

= summon insect "bodyguards” when being attacked

- lima bean (#]%2 ) plants that are attacked by spider
mites (7~ 5 s k) release a chemical that attracts a
carnivorous mite that preys on the spider mite
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Plant Defense— against insects

= Plant senses
- Wounding

- Chemicals in saliva

= Plant respond by
- produce signaling molecules, e.g. JA, ET, VOCs

- stimulates responses that make the plant more distasteful,
more difficult to eat, or more toxic

- nicotine (JEi T, HHk), a poison used commercially as an insecticide

- Radish plants attacked by caterpillars produce a bitter-tasting
chemical and grow more spiny hairs on their leaves

© 2014 Pearson Education, Inc.



45.3 How Do Plants Communicate, Defend
Themselves, and Capture Prey?

= Sensitive plants react to touch

() Before the leaves are (b) After the leaves are
touched touched

thigmotropism (1) fi %),
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45.3 How Do Plants Communicate, Defend
Themselves, and Capture Prey?

= Carnivorous sundews (E£#i%) and bladderworts (
BEAAEY)) respond rapidly to prey

- Some plants have evolved mgenlous prey-catching
behavior




Figure 45-14 A sundew with its insect prey

Sundew leaves
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45.3 How Do Plants Communicate, Defend
Themselves, and Capture Prey?

- The world's speediest plant is the predatory
aquatic bladder'wor"r (CHEEZEAEY) )
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The bladder's trapdoor opens inwards, sucking in the prey in
around one thousandth of a second
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The gaping "mouth" of an aquatic killer that sucks in prey just a
millisecond after the victims trigger its teensy hairs has been
captured in a spellbinding image that has snagged first prize in a
micro-photo competition.

© 2014 Pearson Education, Inc.
o F)\ttp://vac{NV\;.cslmonitor.com/Science/ZO1 3/1216/Gaping-jaws-of-carnivorous-plant-win-microphotography-prize



Sealed by sticky secretions

Suck in water and prey

Tons being transported out

Water leaves the bladder by osmosis
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Summary

Defense against micribial pathogens
Nonspecific defense mechanisms

. Physical barrier

. Chemical barrier

Specific defense

. PTI, PAMP triggered immunity

. ETI, effector triggered immunity

Defense at different sites

- Local responses: occur at the infection site: biotrophic/ necrotrophic
} Acquired resistance in uninfected tissues: SAR, ISR

- Acquired resistance in neighbouring plants: VOC

Defense against insects
E sense
5 Defense mechanism

Capture prey
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The end of the Plant section!
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