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1. Carrier in membrane binds

intracellular sodium.

6. Dephosphorylation of protein triggers o
change back to original conformation, 2.ATP phosp_horylates protein with
with low affinity for K*. K* diffuses into bound sodium.
the cell, and the cycle repeats. ‘

Inside | &
of cell NS ‘

3. Phosphorylation causes
conformational change in protein,

§. Binding of potassium causes reducing its affinity for Na*. The Na*
dephosphorylation of protein. then diffuses out.

4. This conformation has higher affinity
for K*. Extracellular potassium binds
to exposed sites.
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@ Ventricular filling phase: L

{.r'ﬁ_ | \
) « Ventricles fill with blood and )
B‘ are in diastole. ﬁ Q(:rr
=L ) « Atrioventricular (tricuspid and . . l.
m; j mitral) valves are open. End-diastolic (j¢ y
] o

End-systolic - Atrial systole occurs. volume (EDV)
volume (ESV) - Semilunar valves are closed.

Right atrium

-

-
-
@ Isovolumetric relaxation phase: . @ Isovolumetric contraction phase:
« Ventricular diastole begins. | H‘_ « Ventricular systole begins.
+ AV valves are still closed. F y + AV and semilunar (aortic and
Atrial diastole continues. @'

-

. 5] pulmonary) valves close when
+ SLvalves close. @ enough pressure builds in the
ventricles.
w / Atrial diastole begins.

/

@ Ventricular ejection phase:
« Ventricular systole continues.
« AV valves are still closed.
« Atrial diastole continues
« Pressure opens SL valves, and
blood is ejected into the
pulmonary artery and aorta.
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Prothrombin

Prothrombin Ca?+ Fibrinogen
activator
Thrombin 4‘ Ca?t

Fibrin
1. Vessel is damaged, 2. Platelets adhere 3. Cascade of enzymatic reactions is 4. Threads of fibrin trap
exposing surrounding and become sticky, triggered by platelets, plasma erythrocytes and form
tissue to blood. forming a plug. factors, and damaged tissue. a clot. The clot dissolves

after damage heals.
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Left kidney Right kidney

Rib XI

Diaphragm

Rib Xl Rib XlI

Psoas major muscle

Quadratus lumborum muscle

Transversus abdominis muscle
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Inferior vena cava . :
Superior mesenteric artery

Right kidney

Left kidney

Right renal artery

Left renal artery

Left renal vein
Abdominal aorta
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Renal cortex

Renal medulla

Renal column
Renal pyramid

Minor calyx
Major calyx

Renal pelvis

Corticomedullary junction Renal artery

Renal vein

Renal papilla

Renal lobe

Ureter
Fibrous capsule
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Proximal

Glomerulus convoluted tubule
Glomerular
le: :
Renal capede Distal convoluted

corpuscle | Visceral layer tubule

Parietal layer

Capsular space Loop of Henle:

Proximal
straight tubule
- Renal
_ tubule
Thin
descending limb

Thin
ascending limb

Thick
ascending limb
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Epidermis
Cortex
Endodermis
Vascular
cylinder
Pericycle
Core of
parenchyma
cells
Xylem
Phloem
(a) Root with xylem and phloem in the center
(typical of eudicots). In the roots of typical i . .
gymnosperms and eudicots, as well as some (b) Root with parenchyma in the center (typical of
monocots, the stele is a vascular cylinder monocots). The stele of many monocot roots
appearing in cross section as a lobed core is a vascular cylinder with a core of parenchyma
of xylem with phloem between the lobes. surrounded by a ring of xylem and a ring of phloem.
Key
Endodermis to labels
Pericycle Dermal
Ground
[ |
Xyl Vascular
Phloem

A Figure 35.14 Organization of primary tissues in young
roots. Parts (a) and (b) show cross sections of the roots of Ranunculus
(buttercup) and Zea (maize), respectively. These represent two basic
patterns of root organization, of which there are many variations,
depending on the plant species (all LMs).

el 65550 gUlgiuwl Gla ST gauin) g uwgy Gladgs i) Laowd (pipsdus @

39 292 gl g WS 50 418 Yl 53 SO G550 CBlgiml jo UBSHT g g2 Glaaigl o
Ailud G850 s lorand

lewl Gl goylinn o gladgs g 33 (92 lodigl o

wl Peasus gldadgy b dunlioe jo glddSs cungygy @

i) jRe = A5yl 418 ) S350 lopsd Lawislb glodish gla S glolS o e

cawl @i lddgs gain g glidl Gla s gy @

Lo apl g2l 1 i) wbledsl :gaigl glgiml gl apiupa)ls = ljdibn) gl = JSouwnyy

Epidermis

Emerging
lateral
root

cylinder




Phloem  Xylem

Ground

Sclerenchyma -
tissue

(fiber cells)

Ground tissue
connecting
pith to cortex

Pith Epidermis
Key
to labels
Epidermis Vascular
Vascular DAl bundles
bundle Ground
1 mm Vascular 1 mm

25 gl (gdilgiwl (a8lw o

S diwd g 0S| wiyguay o ld ST (uigT (gl diws . A (g gT g diwd gy d8lw glowsgl
‘el i8S 58 glopls gy p Gladgs 5ol

Ll Psaeie 255 Caawd j3 glad SO gd8lw j3 gl glodiws

3505 LRl gy pb 4 glisbw b glddSs a8l 5o

el cungy |y cungag) 9 59T glodiws g dold logladgs 5o

Cawl @383 148 iS10 50 a8l joo (ygladgy a8l jlidlw yo

G Jiy 5139 . 3gubi0 oyl s (6 b8 Wby L 45 Witiand (s sopiunpo shls gladgs glols
s 1 Lol law ¢l o295 50 QU b pgaslS 1y sy lopicun o 5950 Slaul oeus)s glols
W3S o JSii 0LS galgl gl jlis L

L3950 0403 iy g d8Lw 5O (yamy Juib)

UBSHT 9 292 oWl (3O LY (l . 3pS e JSubd jlwaSaT (el s jl el e gl 1jlwaliel pguelS
19 5148 agl

Do Lo Y219 g ST oy I pgelS ol

48l j20 9 (292 SBI3gT PgolS g 39550 2 jl GUIGT Gy JLwaigl pgauelS slawl YLy a8l 5o
S e 10

$S03p jluwdigl pguelS @ pes Jlw wgs dlwos olS S 5o
O JBSHT g Vg2 2uyaS @ jLwaigl pguelS culles JLsay
35950 U

Periderm

Lenticel —

e B 5 i wgng) ) S pgarelS o2l zlwdiin g2 pgaelS

Lenticel

o pguelS L 390 dleul e —islhb glodusly el jl g gldiwj

0.2 mm




o @ |y glaioge gdish g J513 cuaw 4 1) (393) o hh gl didl punds b jlwdizogs
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in a two-year-old woody stem
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2. Positive ions are

attracted to soil particles. ol U
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“pull” positive ions out
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4. Active transport is
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positive ions in the root.
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Figure 36.6 Water potential Is higher In soll and roots than at the shoot tip. Water
evaporating from the leaves through the stomata causes additional water to move upward in the xylem and also to
enter the plant through the roots. Water potential drops substantially in the leaves due to transpiration.
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Casparian strip

Pathway along ndodermal cell

apoplast
ey U =g
through ) . upward

symplast in vascular

cylinder

Plasmodesmata

@ Apoplastic route. Uptake
of soil solution by the
hydrophilic walls of root hairs
provides access to the apoplast. Casparian strip
Water and minerals can then
diffuse into the cortex along Plasma
this matrix of walls and membrane

extracellular spaces. (1) Apoplastic
route

@ Symplastic route. Minerals
and water that cross the
plasma membranes of root 2]
hairs can enter the symplast.
Symplastic
route

" " %C (xylem)
Qolk

©) Transmembrane route. As
soil solution moves along the
apoplast, some water and
minerals are transported into
the protoplasts of cells of the

epidermis and cortex and then Epidermis Endodermis Valgcglar
move inward via the symplast. . 0 v
Cortex (stele)

@ The endodermis: controlled entry to the vascular cylinder (stele).
Within the transverse and radial walls of each endodermal cell is the Casparian © Transport in the xylem. Endodermal cells and also
strip, a belt of waxy material (purple band) that blocks the passage of water living cells within the vascular cylinder discharge water
and dissolved minerals. Only minerals already in the symplast or entering that and minerals into their walls (apoplast). The xylem
pathway by crossing the plasma membrane of an endodermal cell can detour vessels then transport the water and minerals by bulk
around the Casparian strip and pass into the vascular cylinder (stele). flow upward into the shoot system.
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initiates a signaling pathway to close
stomata under drought stress.
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© Loading of sugar (green

dots) into the sieve
tube at the source
reduces water potential
inside the sieve-tube
elements. This causes
the tube to take up
water by osmosis.

@ This uptake of water

generates a positive
pressure that forces
the sap to flow along
the tube.

€ The pressure is relieved

by the unloading of
sugar and the
consequent loss of
water at the sink.

O In leaf-to-root

translocation, xylem
recycles water from
sink to source.
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