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We love Plants! A

Welcome to Botany! :
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What is botany?

* The scientific study of plants

* Also called Plant Science, Plant
Blology or Phytology
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What is a plant?

* What distinguishes a plant
from other forms of life?




B Embryo protected within

Multicellular eukaryote mother plant

n Photosynthesis:
Carbon dioxide + Water + Solar energy — Sugars

K} Two adult forms:

Adult form that
produces spores

Cell wall
made of cellulose
In some plants,
Eggs and adult forms

Nucleys: sperm are separate; Spores
containing in others, they
DNA are attached
Adult form that
produces eggs
and sperm

Copyright © 2004 Pearson Education, Inc., publishing as Benjamin Cummings.



Cell type

Cell wall

Mode of
nutrition

Reproduction

Growth

b
-n

Prokaryotic;
single-celled
but may form
colonies

Cell walls do

not contain
cellulose

Various; some

photosynthetic
autotrophs

Mostly asexual

Indeterminate

Eukaryotic;
single-celled and
multicellular

Cell walls of
some species
contain cellulose

Photosynthetic
autotrophs

Sexual and asexual;
some species have
two adult forms: one
that produces spores
and one that produces
eggs and sperm

Indeterminate
or determinate

Copyright © 2004 Pearson Education, inc., publishing as Benjamin Cummings.

Eukaryotic;
multicellular

Cell walls
com
mainly of cellulose

Photosynthetic
autotrophs

Sexual and asexual;
two adult forms:
one that produces
spores and one that
produces eggs and
sperm; embryo
protected within
female parent

Indeterminate
or determinate

Eukaryotic;
multicellular

Cell walls
composed
mainly of chitin

Heterotrophs
that absorb food

Sexual and asexual

Indeterminate
or determinate

Eukaryotic;
multicellular

No cell walls

Heterotrophs that
ingest food

Mostly sexual, some
asexual; embryo
protected within
female parent in some
species, including
most mammals

Determinate



Why is knowledge of plants L

important?

* We are dependent on plants

Carbon
Dioxide

v
el | Glucose

Water
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Plants are producers

Quarternary
consumer

Great
horned owl

Tertiary
consumer

Striped skunk

Secondary
consumer
Vagrant shrew =

Primary
consumer

Field cricket

Primary %
producer .

White clover

on Education, inc.. publishing as Benjamin Cummings.




Plants as a food source




Photosynthesis and sugars

* This equation is why you are alive!







Plants & the Carbon cycle

reservoir |  processes/locations  trophic levels

COs in
atmosphem
(reservoir)
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Photosynthesis and oxygen L
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Plants & the Nitrogen cycle

~ | reservoir  processes/locations ‘trophic levels/organisms
nitrogen in
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Beverages



* Coffee - $65B retail US sales

— 25 million coffee producing family farms
— Provides for non-intoxicating social interaction






Cork




* $2 billion retail sales
* U.S. — largest producer & consumer of spices




Plants & health

* Natural compounds
— Lycopene
— Yohimbine

— Medicines
* taxol




Saponins

* GGInseng
— Stomach disorders
— Nervous disorders




Alkaloids

* Ephedrine

Ephedra — Mormon tea plant




Alkaloids

* Quinine (feverbark tree)

— Anti-malarial
* 2-3 million deaths per year
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Phenolics

ICIN

* Sal
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Essential oils

* Menthol (Eucalyptus)
* Mint
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» Controls Coughs l

> Soothes Sore Throats
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New antibiotics

* Oregon grape
— Berberine & 5-methoxyhydnocarpin




| Drugs
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Wood products
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Textiles







Plants as fuel




Worldwide peat distribution
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Horticultural peat

* US, Canada, South Africa top
producers

>100,000 HA
>800 companies




World coal stats

* U.S. production : 1.07 billion tons
* U.S. consumption : 1.09 billion tons

Source: http://www.eia.doe.gov/cneaf/coal/quarterly/qcr_sum.html




Plants & emotions

* Floriculture - $77 billion worldwide retail value
* U.S. — largest floral producer




Landscaping




Musical instruments
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Plants and sports




Personal care products




Plant-related inventions

* Velcro
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Conservation bhiology & L ‘,"";
plant resources T3

\\,

* How do we better maintain worldwide /
natural resources, In the face of .
Increasing global demand and )
exponential human population growth? s 5
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Plants, food and population
growth

Yorld Per Capita Grain Production, 1950 - 1999
(kg per person)
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In the next 50 years, can we
double our food supply?

* Increase land used for agriculture?
* Increase crop productivity?
* Convert to vegetarian diet?




Worldwide land resources

A1 Other
34%

Arable Land —10%

Agricultwsl Land ~ Pastwe &
359, IMeadowland — 24%

Petmanent Crops—1%

Forests & Woodland
31%
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Figure 2.8

The World Distribution of Arable Land. Notice that most of the arable land is
| in the United States, Europe, Russia, Western Asia, India, and China.




Cropland Per Capita
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[Loss of Arable Land 1985-2000

Salinization I
Desertification  60million :. million
28million hectares
hectares

hectares b ad building, urban

developmentindustry
150 million hectares

Arable Lam
1200 million
hectares




Oceania

= Deforestation

A:'qnzr:i'c‘: = Central A?noeurtiga = Overexploitation

America fOl' FuelWOOd
World Source: L.R. Oldeman, et al., International Soil Reference and Information Centre,
Resources Wageningen, the Netherlands, 1990.

Institute Note: Categories not shown in regions represent less than 1 percent. Activities
Industrialization
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The Dust Bowl
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Drought increases stress

* Black shank disease In tobacco




Soil salinization

- ,@ .“ "\ :| .\
- I ‘( b

RO 8 '(

(o DN X 2 Ve [t o e a
' “/ I s ‘;\J y L7 Water
B . Water : ' A Qe ., movement

lg’ N 4 movement (3 3 Y e N 0

salt N - A
concentration 0

(b)

Root hair

2

<55 |
2
\

,

D

&




Areas of Salinization
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* Caused by overwatering and poor
Irrigation practices.




Human act

M m of the week

Sooty Air Cuts China’s Crop Yields

China leads the world in grain pro-
duction, barvesting more than 360
millton tons each year. The growing
aliluence of its 1.2 billion inhabl-
tants, however, has fostered 4 crav-
ing for more than China now grows.
As a resull, this nation Impaorts grain,
As China’s population continues to
swell. so will its demand for Im-
ports—ieaving less lor poorer grain-
starved nations,

A new study finds that by cleaning
it air, China might eliminate~—at
least in the near term—its need for
Imported grain.

Dust-size particles of soot a&nd other
pollutants have created a haze over
much of China's grain belt. This pollu-

|

Craamasies

Georgia Tech scientist measures hoze in rural
thon can significantly depress photo-  Zhejtang Province fast month. The Smile visibiliry,
synthesis, reducing crop vields, the  typical there, represents almost three times the
new study finds. In fact, its calculs-  worss haziness in Tennessee s Stmaky Mountains.
tions suggest that the haze could be
robhing farmers of move graln than China
nOwW Imports.

Pollution analysts have viewed haze-
causing particulates as a visibility-
limiting nuisance and potential health
threat, “This new paper looks at an im-
pact that's never been considered,” says

so0ty alr.

However, Chameides notes, because
haze is a problem workdwide, it probably
Is diminishing crop yields in developing
and industrial nations alike.

Though the new projections represent

“a good effort.” they remain by ne-
cessity “a bit rudimentary,” says
Cynthia E. Rosenzwelg of NASA's
Goddard Institute for Space Studies
in New York. The harvest models,
for lnstance, employ overly shmpli-
fied relationships between crop
growth and sunlight. The new study
also estimated yield fosses from
haze in the absence of any other
problems. In fact, Rosenzwelg notes,
vields can be limited at least as
much by pests, water shortages, or
insulficient nutrients as by haze
The good news |1s that China may
have begun a transition away from
the coal burning that contributes to
its serlous haze problems, notes
agricultural economist Lester Brown
of the Worldwatch Institute in Wash-
ington, D.C. Cutting coal subsidies
has raised the price of this fuel and @

limited its use, he says,
Moreover, the nation recently activat-
ed Its first wind farm. “China has enough
usable wind to easily double its current i °F
national efectricity generation,” Brown
notes,

. Raloll 3




Air pollution affects
photosynthesis

Photo courtesy of R.L. Anderson



Human |mpact on pollmatlon L

The loss of bee populations greatly affects pollination
of crops.
Causes may be due to climate change, disease,
overuse of pesticides, genetics?




Disease

* Reduce crop yields 10-20% despite
control efforts

Wheat yellow mosaic on wheat.






Insects



Insect pests reduce crop ;

productivity s !- .
* Reduce crop yields 15% despite /’
control efforts g
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Common armyworm damage

to whorl of corn plant.






Mite damage in a bean field
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Weeds

* Reduce crop yields 12% despite
control efforts.




c
-
0
O

=
3

)
X
0

L




AL
'

r ; ’.' %
[ 4
! %

Plant biology is essential- 5%

* Crop research needed
— Resistance to insects, disease

— Tolerance to environmental variables
* Drought, salt tolerance

— Improved productivity
— Improved nutritional qualities
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Modern Plant Study

*Agronomy *Plant breeding
*Bryology *Plant ecology
*Economic Botany [*Plant genetics
*Ethnobotany *Plant geography
*Forestry *Plant molecular biology
*Horticulture *Plant morphology
*Paleobotany *Plant pathology
*Palynology *Plant physiology
*Phycology *Plant systematics
*Plant anatomy *Plant taxonomy




