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Mesophyll
cells

Transpiration draws
water from the leaf.
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Cohesion and adhesion
draw water up the xylem.

— Soil particle

. Water molecule

— Xylem

Negative water potential
draws water into the root.

Water potential gradient

High

Atmosphere:
~-100 MPa

Leaf at tip of tree:
~-1.5 MPa

Stem:~-0.6 MPa

Root cells: ~-0.2 MPa
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| Apoplast \
| Symplast \

Water travels from root hairs to xylem via
two routes.

To xylem
Symplastic ‘_ vessels

route

Cortex  Endodermis Pericycle Xylem vessels Cortex Endodermis Pericycle
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Transpiration pull

Cohesion, Adhesion

Root pressure




Transpiration pull

Wator Potential Gradient




Cohesion, Adhesion

“Adhesion |

Cohesion ‘Adhesion




Root pressure
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) . BASIC NUTRIENTS
These basic nutrients are

generally available to
plants in sufficient <
quantities simply Color-Coding Key:
through air, seil, & water Elemental

Classifications
CARBOMN HYDROGEMN OXYGEN

PRIMARY MACROMNUTRIENTS m
Primary macronutrients m
(NPK's) are the primary
foci of most traditional
fertilizer application
EARTH METALS

programs.
MNITROGEN PHOSPHOROUS POTASSIUM

SECONDARY MACROMNUTRIENTS

Secondary TRANSITION
macronutrients and 20 12 METALS
micronutrients are often Ca M
grouped together for g

classification and
CALCIUM  MAGNESIUM  SULPHUR
identification. While they <

1

1

are not generally the foci

of fertilization programs, MICRONUTRIENTS

they are absolutely
26 25 9 42
Fe Mn Cu Mo

essential for successful
and healthy plant
IROMN MAMNGAMESE ZINC COPPER BORON BMOLYBDENUM CHLORIME

growth.

1f

While not widely
considered to be OTHERS

essential components of
plant nutrition, these 27
elements are known to < CD
be required by certain

plant types in certain
environmental SILICON COBALT

circumstances.




1nIaye

Available
nitrogen (N)

—

i/
10-10-10

w

GROW-MAX
FERTILIZER

Available
potash ( K;0 )

Available
F}hﬂ'ﬁphﬂtﬁ { PE{]EJ

Met weight : 50 |bs
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Hydroponics
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Accumulated
materials

Fig: Ringing Experiment
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\\ P LA NT Vascular tissue
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How does sugar move
through the phloem?

Both active and
passive transport from
source cells to sink cells.

Source cells: Cells with
high concentration of
sugar (i.e. leaf cell)

Sink cells: Cells with
low concentration of
sugar (i.e. root cell)
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Companion
cell

Source cell

(leaf)

Sink cell
(root)




