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A) water absorption curve during soybean
seed germination; B) images of rice and
soybean seeds during germination. Bars
are 1 mm in rice images and 4 mm in
soybean images.
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Membrane is permeable to
water, but not to solutes

High concentration
of H20 molecules —_| Higher concentration of
Sowco i solute (NaCl) molecules
ncentr o results in fewer H,O
(r::o s:::;éNaCI) o molecules on right side
s | o of membrane

A.

H20 molecules move
through membrane to
create equilibrium of
solute concentrations,
resulting in higher
volume on right side
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Semipermeable membrane
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Water Potential, Solute Potential, and Pressure Potentia

—0.1 M solution

~ Semipermeable
membrane

v =-0.4 MPa

LIFE 9e, Figure 35.2 (Part 1) ©2011 Sinaver Associates, Inc.
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Starchy endosperm
(80-85%)

protein, starch,
& very few fibres (2%)

» Lipids, plant sterols )

o Antioxidants
e Vitamin E, B vitamins
e Minerals

® Enzymes

Insoluble dietary fibres &
very few soluble fibres(< 5%)

(xylans, [-glucans)
Aleurone layer Proteins, enzymes

(6-9%) < Phenolic compounds, lignans
Vitamin E, B vitamins
Minerals and phytic acid
Lipids, plant sterols

Hyaline layer

Testa (1%)
» Alkylresorcinols, sterols, steryl ferulates

} Inner pericarp

* Insoluble dietary fibres
Outer pericarp (xylans, cellulose, lignin)

(3-5%) e Antioxidants bound to cell walls
(phenolic acids)

\
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ANATOMY
OF A GRAIN




Parts of a Corn Seed

seed coat + pericarp

endosperm

cotyledon

Grain Structure

Hull; Fiber

Aleurone Layer (Bran);
Protein and Fiber

Endosperm; Starch

Germ (Embryo);
Protein and Lipid
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Preplant In-furrow

Tillering

Total Nutrient
Uptake by
Crop Stage

% Nutrient Uptake

Preplant furrow

Feekes

Early Foliar Mid-Season Foliar

With Irrigation

2 3 4 5 6 7
tillering tillers |eaf leaf fistnode  second
begins formed sheaths sheaths of stem node
lengthen stronga{ visible visible

erecte

Stem Extension

Heading Ripening

Late Season Foliar

8 9 10 10.1 10.5

lastleaf ligule of in head flowerin
just last leaf “boot” visible (wheat

visible  just visible

Adapted from Hirzel and Undurraga. 2013. Chapter 5. Nutritional Management of Cereals Cropped Under Irrigation Conditions http://dx.doi.org/10.5772/56095 and the University of Kentucky Ag Extension.
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Heading Ripening
- > | —p|
ead .

Stem extension Visiete: Figering

-«

Ligule ot
First node Second Lasi leal last leaf
of stem  node just just
visible visible visible visible In boot

Tillering

o

Leat
Leaf shealhs
Tillering Tillers sheaths sirongly
One shoot begins formed lengthen erected

Winter
Wheat
Growth
Stage
Scales:

iU t .
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Brown Rice
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Screwed Iron Roller
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