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Transport in Plants

What we will cover

A-Level Biology = Topic 7

1 Xylem & phloem
A-Level Biology
2 Vessel & sieve-tube structure

3 Water across the root

4 | Transpiration 8
v 4

5 | Xerophytes wood is xylem — one ring a year

6 | Translocation

The two transport tissues

phloem

The transport tissues xylem

water and minerals up
from the roots; dead ligni-
fied vessels; also support

sugars in either direction; living
sieve tubes with companion cells

Xylem vessels and phloem sieve tubes

m xylem vessels 5% — dead,

xylem vessel phloem W t t t
dea, empty el hollow, ater transpor
thick lignified walls; lignin /K55 -strengthened
no end walls — N
one open pipe sieve plate (holes) pipes

tub I . . .
| zf:pa:‘:n(zs,"ums) u sieve tubes {i%& — living, with
(nucleus, mitochondria) sieve plates ﬁ*ﬁ & a

companion cell {1

Structure suits the job.




Water across the root Transpiration

Water enters a root hair cell ## £ i1 by osmosis, then crosses by: L
transpiration:

water vapour leaves

through the stomata Transpiration 7[5 {EF: water evaporates
inside the leaf and diffuses out of the
stomata 57...

m apoplast [F5MFiE1E - through the walls (fast)

m symplast £ F{Ki%7E — through the cytoplasm
The Casparian strip 2[5 blocks the apoplast, so the plant controls entry.

apoplast: through cell walls pulled up under

tension; cohesion This pulls a continuous water col-
. N (hydrogen bonds) umn up the xylem — held together by
soil _| yle holds the column cohesion (55 77 (hydrogen bonds)
under tension 3 77.

water enters roots
“17 T\ by osmosis

symplast: through cytoplasm endodermis
Casparian strip

blocks the apoplast

Transport in Plants

L Water transport

Xerophytes

A xerophyte £41547 is
adapted to live where water is

scarce. Its leaves cut water loss Tl’anS|Ocati0n

thick waxy cuticle

the leaf can 3
J roll up with:
/W H}ﬂ m a thick waxy cuticle %52
stoma sunk hairs trap = sunken stomata T[E57
in a pit moist air & trapped moist air

m leaves that roll up
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Translocation by mass flow

Translocation iz carries sugars

SEUREE e i) from a source i to a sink JE.

—_— high

sucrose loaded
(active transpottg
water in (osmosis pressure Loading sucrose (active
transport) lowers water po-
tential, so water enters &
pressure rises — sap then
flows to the sink by mass
SINK (e.g. root) flow £i7.

shp flow

water leaves

low
— sucrose removed

pressure




Topic 7 — key takeaways

e Root
m Water evaporates from the mesophyll cell , )
walls and diffuses out of the stomata: The pull comes from the xylem carries water up; phloem apoplast & symplast; Casparian
: leaf, not a push from the carries sugars strip controls entry
root. Evidence: the trunk
narrows by day (tension) o
and a broken xylem stops o Transpiration o Translocation

transpiration.
m That lowers the water potential at the top,
putting the xylem column under tension.
1 H2
m Cohesion 55277 (hydrogen bonds) holds the flow — the column

the column together, so it is pulled up as . ion— i :
g p P must be continuous. cohesion—tension pulls the column source to sink by mass flow
one. up

m Adhesion [f3 77 to the walls stops it
breaking = cohesion-tension theory.
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L Recap

Check yourself

o Which tissue carries water up the plant?

o What blocks the apoplast at the endo-
dermis?

e What keeps the xylem water column to-
gether?

o Phloem carries sugars from a source to a
what?

I Answers 1. xylem 2. the Casparian strip 3. cohesion (hydrogen bonds) 4. a sink




