Vascular Tissue of Plants



Vascular Bundles

» Bundles of transport tissue

Vascular bundles

Monocot stem Dicot stem

Scattered arrangement vs. Distinct ring arrangement




Xylem and Phloem

» Two separate systems of translocation
(transport of materials in a plant):

Two types of Vascular Tissues:
BXylem A water and minerals

BPhloem A nutrients (sugars) and
hormones




Comparison of Xylem vs. Phloem

xylem vessel phloem vessel






Xylem Structure and Function

Structure:
» made of cells stacked one on top of the other

» cells are dead A forming long, continuous
hollow tubes that extend the length of the
plant

Function:
» Moves water/minerals against gravity
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Magnification: unavailable

Text page 549; also see handout




Moving Water Up Against Gravity

» Root Pressure

A minerals moved into roots by active transport
A water moves into xylem by osmosis

A accumulation of water forces it to move up

A aided by water adhesion to inner xylem walls

» Transpirational Pull

A as ONE molecule of water evaporates, another moves
INn to replace the lost one

A attraction forces between water molecules and the
Inner xylem walls forms a continuous flow of water




. Transpiration

Text page 549




How Transpiration Works

« Aswater evaporates from a leaf cell, the
water pressure in the cell falls.

« Water moves by osmosis from the xylem in
a leaf vein into a leaf call.

« The removal of water from the leaf xylem
lowers the water pressure in the leaf
xylem, which causes water to flow from
the stem xylem into the leaf.

+ This, in turn, causes water to flow from the
root xylem into the stem.

Text page 563; also see handout




« Aswater continues to transpire from the
leaf, pressure continues to drop in the leaf
until tension is created.

« This tension then draws the water confined
in the xylem's conducting tubes up to
replace the lost water.

« The tension on the water column extends
all the way from the leaves to the roots.
The columns of water in the xylem exhibit
cohesion—they do not break while they are
being pulled up under tension.

« Adhesion helps water molecules adhere to
the vessel walls.

Text page 563; also see handout




The sun causes water to evaporate—
the energy for xylem transport comes from the sun.

xylem in leaf vein

-water molecules

- outside air
~slomale

o

—mesophyll cells

Transpiration (evagoration) of water from leaves creates
tension that pulls the water column in xylem from the roots.
cohesion by
hydrogen bonding
between water
molecules

cell wall

adhesion due to
polarity of water
melecules

Water column is held together by cohesion;
adhesion keeps water column in place.

root hair
soll particles

xylem

water molecule

Water from soll enters xylem in root;
tension in water column extends from leaves to root. o

Figure 37.11
Cohesion-tension model of xylem transport. o




Phloem Structure and Function

Structure:
» made of cells stacked one on top of the other

» cells are living A that create a sieve tube that
extends from the leaves to roots A both ends
of cells have many pores

Function:

» Moves sugar/hormones in different directions
to different plant tissues
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Mass-Flow/Pressure-Flow Theory

» In leaves, sugar enters phloem by

active transport A water follows
(entering by osmosis)
» sugar solution moves with pressure
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( flow of solution

concentrated
sugar solution

dilute sugar solution

bulb 1 bulb 2

Figure 13.23 The red dots represent sucrose, which moves through the glass tube from bulb 1
to bulb 2 due to pressure differences.

Text page 564




Q Water moves into the phloem as a result
of the increased concentration of sucrose.
The movement of water leads to an increase
in pressure in the phloem.

A DireCtion Of ﬂOW source: leaf cells
Is always from 0

Sucrose enters the phloem in the leaf,

SO u rce to S i n k increasing the concentration of sucrose

solution in the phloem.

SOURCE: =
A eaf cells (actively
photosynthesizing)

@ The pressure gradient between the source and
the sink causes a flow of solution through the
phloem from the source to the sink. Water moves

into and out of the phloam along the way.

SINKS:

ANew leaf growth
Root cells
Aruits

-
Ve sink: root cells

ba
-
7/ o
! Sucrose is removed from the phloem by

tissues in the plant stem and root. This causes
the concentration of sucrose solution to fall,
and therefore water moves out of the phloem.
Pressure in the phloem decreases.

Text page 565; also see handout



Source:
Sucrose is actively

xylem — S a Er st
vessel A "LEISRE. transported into sieve

tubes and water follows
by osmosis.

sieve-tube
element phloem

This creates a positive
pressure that causes
sap to flow within phloem

sucrose
molecule

sieve
plate

Sink:

Sucrose is actively
transported out of
sieve tubes, and
water follows by
0SMOosis.

Figure 37.14 ‘ g

Pressure-flow model of phloem transport.




