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-- building blocks

-- cells similar in

appearance and
l function

-- tissues with
common function, (e.g.,
roots, stems, leaves,
flowers, fruits, seeds)

Cell wall
Cell membrane
Nucleus

Mitochondria

""‘ (respiration)

Chloroplasts
(photosynthesis)
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Plumule (shoot)

Radicle (root)

True leaf
Coleoptile

” Adventitious ”=.

Seed with
cotyledon

Primary root

Plumule (shoot)

Hypocotyl

Seed coat — | Radiele o)

Cotyledon

Trifoliate leaf
Primary leaf

Cotyledon

Hypocoty!
Hypocotyl







Absorb and
conduct water
and minerals.

"

Anchor and
support plant

Storage and
winter survival
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Epidermis
Cortex
Endodermis
Pericycle
Phloem

Xylem

The Plant Root
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The Principal Parts
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-- young stem with leaves
-- woody stem <1 year old
--woody stem > 1year old
-- main supportstem(s)

-- adventitious
shoot from branches or trunk

-- adventitious shoot from
roots

-- stem with large pith,
usually living only 1-2 years

BSOS
Tap root
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O Triangulate
O Star-shaped
O Rounded

Hollow pith

Chambered pith
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Evergreens, with needle-like leaves

7

scale-like awl linear single bundled clustered
shaped shaped needles needles needles

Base

Petiole (leaf stalk)
Stipules ——

Dormant

Simple Pinnately Palmately Doubly
Compound Compound Compound

Leaf or Leaflet?
A bud is found at the base of a leaf, but not a leaflet.

x )
acuminate acute cuspidate emarginate
Mucronate obcordate obtuse truncate




Bundle scars

accessory conical narrowly conical one-scales

— = =
scale over leaf scar  ovoid rounded scales in
two ranks

stalked striate scales superposed valvate

4nd year T
6"

3dyear T 2 year
3 o










<+— Upper epidermis
<— Palisade layer
Vascular bundle
<«— Spongy mesophyll

<«— Lower epidermis

Guard cells Stoma
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Blue promotes Red light, when
vegetative growth combined with blue,
encourages flowering

Plants look green because
they reflect, rather than
absorb, green light.

Cool white fluorescent is For flowering plants using
high in blue wavelength, 3 Coo:w':‘l'm_ﬁube t9d1

. . grow light will provide
making it great for plant needed red.
growth.

Incandescent lights, high in the
\/ red/orange range, is too HOT for to
supplement plant growth.

Under influence of gravity, auxin accumulates in the
lower side of a horizontal stem, causing cells to
enlarge faster, turning the stem upright.




The auxin concentration on

shaded side stimulates cell

elongation, turning the stem
to the sun.
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Naturally occurring chemical in
the plant that regulates growth
Effective a 1 ppm to <1 ppb
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Chemicals applied by the gardener
to regulate plant growth.
May be derived from
plants or a manufactured
chemical that gives a similar
response to a plant hormone.
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Gibberellins  produced
in the root growing tips
stimulate canopy growth.

Auxins produced in
the canopy growing tips
stimulate root growth.
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A heading cut l?
releases apical 7 P
dominance and the i #
branch become ;il i!
denser as the il 4
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Nutrition

Plant nutrition is dependant on:
enutrient concentration in plant
.pH

sfertility of soil

100% Nutrition

W/O Magnesium

WI/O Iron W/O Nitrogen
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Source of pressure to move
roots through soil

Medium for biochemical
reactions

Two ‘pumps’, epidermal and
endodermal

Root pressure
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Functions of transpiration
Transporting minerals from soil throughout the plant
Moving sugars and plant chemicals
Cooling via evaporation

Maintaining cell firmness (turgor pressure)

&

Transpiration peaks
under hot dry, and/or
windy conditions

When the supply of
water from the roots is
inadequate, the
stomata close and
plants can wilt




Chloroplasts are incredibly small. One square millimeter, about the
size of a period on a page would contain 400,000 chloroplasts.

Chlorophyll, the pigment 3
that makes leaves green, I3) Y
is found in the chloroplasts.
It is responsible for trapping
light energy from the sun.
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Carbon dioxide
+ Water
+ energy
% carbohydrates
(starches and sugars)

+ Oxygen

6CO, + 6 H,0 + energy
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With tomatoes, when
temperatures rise above
96° the rate of food used
by transpiration exceeds
the that manufactured
by photosynthesis.
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7 Growth

4
7

7
7 Food used by

! . .
7 respiration

40°F

06°F

Temperature
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Stigma
Anther —X5; 1 N7 o
Stamen \ Style | Pistil

Filament
Ovary

Calyx ESepals Petals] Corolla

Receptacle - Pedicel (flower stem)

Monocot Dicot
Parts in 3s Parts in 4s or 5s
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Grasslands ensure successful wind pollination
through sheer number of flowering plants and the
large quantities of pollen released. Photo by U.S.
Forest Service. Photo by Steve Olson.

$ M n
Members of the lily
1#% $3% family such as this
1 " trout lily have very
LT # $ showy sepals and
/ petals that are

indistinguishable and
are technically called
tepals. Photo by
Charles Peirce.

The flower of this native azalea is uniquely shaped for a ruby- . 5 .
throated hummingbird to sample the nectar and contact the exserted The large (to 13-inches diameter) flowers of American lotus are
stamens and stigma. Photo by Larry Stritch. easily seen from afar and provide a broad landing area for
beetles. Photo by Larry Stritch




The blue petals of this bird's-foot violet
attracts bees who view these flowers in the
ultraviolet range. Photo by Larry Stritch
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Sulfur moths on
blazing star
(Liatris
squarrulosa).
Photo by
Thomas G.
Barnes,
University of
Kentucky.

Some plants produce a
narcotic laced nectar that
cause the pollinator to
remain longer in the
flower and to seek out
other flowers of the same
species. This prolonged
pollination service better
ensures successful
transfer of pollen to the
stigma.
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The nectar
guides on this Iris
missouriensis
readily direct a
bumblebee down
between the
sepal and the
style arm. Photo
by Al Schneider

Tiny yellow skunk cabbage (Lysichiton americanus)
flowers being pollinated by beetles attracted by the
plant's "skunky" smell. Photo by Mary Stensvold.

Pollination in the Bee orchid (Ophrys apifera) is

enhanced by reproductive mimicry and the

gheremones that attract specific male
umblebees. Photo by Nancy Cotner.

Many orchids
such as this
greenhood orchid
have evolved
many ways to
attract pollinators
without having to
expend energy
providing a food
reward. Photo by
Nancy Cotner.

male flower parts female flower parts  sepals petals
complete flowers or
incomplete flowers (lacking male or female flower parts, sepals or petals)
I perfect flowers I
imperfect imperfect
staminate flowers istillate flowers
I hermaphroditic plant (perfect flowers) I

I monoecious plants (male flowers and female flowers) I

dioecious

dioecious
andromonoecious plants

gynoecious plants




cyme panicel spadix composite
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Lirirdendron tulipifera Nymphaea alba

Tuliptree in the north European White Waterlily

Yellow P in the south 15 commol lish names
44 comm ch names
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Names follow Group of closely related genera, often sharing similar

. . structure and appearance
International Code of Botanical Nomenclature Cultural i . th f the plant I
(for wild or naturally occurring plants) ultural practices (i.e., the care of the plant) generally

International Code of Nomenclature of Cultivated Plants follows family lines

(for cultivated plants)

Examples
Good sources Solanaceae -- Nightshade
Hortus Third or Hortus Fourth family including tomatoes, potatoes,

and petunias
Manual of Woody Landscape Plants, by Michael Durr Rosaceae - Rose family including

250 common landscape plants
Poaceae -- Bluegrass family
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-- cultivars propagated by vegetative methods

* -- cultivars propagated by seed

5 -- a group of cultivars of similar plants

-- subgroup of cultivar with specific characteristics,
like resistance to a disease or better color.

Early Girl VFN Tomato

B -- selection based on shape
Columnar Norway Maple

E -- plant group in the wild

Buxus microphylla var. japonica

Japanese Boxwood

Cabbage and cauliflower are varieties of Brassica
olerace.

& -- plant group from a cultivated variety

Early Girl, Big Boy, and Better Boy Tomato
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* 25 <559




