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* Humus — Dark colored organic matter found
in soil; made of decayed plants and animals.
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Clay Particle

Clay mineral

lons in solution
/ Water molecule

Soil solution film surrounding clay particle {Hzo)
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Chemical lonic forms
Element symbol Absorbed by plants .«
Macronutrients .'J‘)"J .JJJJ\S ") ATP ‘LQ‘A:‘-‘-‘J)M
Nitrogen N NO,", NH«*
Phosphorus P PO, HPO,*, H,PO
Potassium K K*
Magnesium Mg Mg?**
Sulfur S SO *
Calcium Ca Ca**
Micronutrients
Iron Fe Fe?*, Fe*
Manganese Mn Mn3*
Zinc Zn Zn**
Copper Cu Cu,*
Boron B BO,*, B,O,*
Molybdenum Mo MoO*

Chlorine Cl Cl
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Legume based cropping system

Crop residue
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Nodule

Mineral Nitrogen
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Decomposition
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Drosera capensis
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+ Xylem o ‘

sap

Outside air ¥

>Mesophyll
=-100.0 MPa

cells
Stoma

Leaf W (air spaces)

= -7.0 MPa Vianer

molecule

Leaf ¥ (cell walls) Atmosphere
=-1.0 MPa
Adhesion Cell
% 3 wall
3
Trunk xylem ¥
=-0.8 MPa A =1 Cohesion,
o, Cohesionand by
001 adhesion in hydrogen
o the xylem bonding
4 Water
*H molecule
__Bls |
¥ 1 00 Root
Root xylem ¥ o ] hair
=-0.6 MPa N OOO¥ Soil
Soil ¥ OGo s . particle
= -0.3 MPa o &

. Water
Water uptake
from soil
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solutes in the apoplast from passing

The Casparian strip prevents water and
between the endodermal cells into the stele.

Epidermis
Root hair_ oo
Endodermis

Cortex
Endodermis
Pericycle

solution

Inside the stele,

- U
Y, :
X solutes are actively
@ A % .' At the Casparian strip, transported into
( water and solutes in the apoplast and

Plasmodesmata

the apoplast must water follows
Water and solutes travel through 2?;2; ttr;)ee Sgggg?j:r;?s passively, forming
the symplast or apoplast until : (_the xylem sap. )

they reach the endodermis.
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Endodermis with Casparian Thickening
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Cellulose miccohibrils
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From source
to sink
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Transpiration

pulls water up Si S 4 Source qells load .
xylem vessels. t:ﬁ;’: c:;:::e sucrose into companion
4 cells. The sucrose
Companion enters phloem sieve
ceII tubes, reducing water
& Y—Y: potential... )

> HO — = N
d ...S0 water is taken up

from the xylem by

0osmosis, raising the

i Sieve pressure potential in
H,O tube the sieve tube. )
A | element =T B

Internal pressure

Sieve : i differences drive the
> | € plate < phloem sap along the
sieve tube to sink cells./

Y Sucrose is unloaded into
sink cells, increasing the
water potential in the
sieve tube...

...and water moves back
into the xylem by osmosis.
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