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During a volcanic eruption, hot melted ro€§

ranges from 1,300 to 2,200 °F (700 to 1,200

it hardens into rock.

\
away. Valcanic ash can coat the land for miles around the P ———
volcano. 1
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J magma

escapes from a vent, or opening, in Earth's sufface, or crust.
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Magma released from a volcano is known as lava. Fresh lava : EE‘[EF rﬁl E*Em*}iiﬁ °
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° C) in temperature

It glows red as it flows out of the volcano’s opening. As it cools,

Strong volcanic eruptions throw bits of magma into the air.
These bits cool into tiny pieces of rock, called volcanic dust or
volecanic ash. Wind can carry volcanic dust thousands of miles
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plant (biology) v+
plant | Wherever there is sunlight. air, and soil, plants can be found. On the northernmost coast of Greenland the Arctic poppy peeps out
from beneath the ..

extinct plants s
plants, extinct | When the first living things appeared on Earth mare than 2 billien years age, the environment was much different from
the way itis today.
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Crops
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exported, mostly to Southeast ASia, ..
Plants and Animals
Plants and Animals | As 2 result of millions of years of isolation from Asia, Australia has many plant and animal species that are found
nowhere else ..

water plant (botany) v
water plant | The diverse members of the enermous group of plants known as water plants, or hydrophytes, have adapted remarkably
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Introduction

Encyclopeedio Bri

However, botanists—the scientists who study plants—estimate that there are tens of thousands of unidentifie:

Wherever there is sunlight, air, and seil, plants can be found. On the
nerthernmost coast of Greenland the Arctic poppy peeps out from beneath the
ice. Mosses and tussock grasses grow in Antarctica. Flowers of vivid color and
great variety force their way up through the snow on mountainsides. Many
shrubs and cacti thrive in deserts that go without rain for years at a time, and
rivers, lakes, and swamps are filled with water plants.

To date, more than 300,000 plant species have been identified and described.

species yet to be discovered, especially in less explored ecosystems such as tropical forests. 4

Uses of Plants

Humans are dependent upon plants. Directly or indirectly, plants provide food, clothing, fuel, shelter, andl
other necessities of life. Humankind's dependence on crops such as wheat and corn (maize) is obvious, bl

without grass and grain the livestock that provide people with food and other animal products could not 4

either.

Food

LOBRRSHE -

1

1
Starches and sugars, the foods that plants make and store for their owrl
are also the fundamental nutrients that humans and other orga nisn§|i /7
order to live. In North America the chief food plants are cereal graim (g
cereal comes from Ceres, the Roman goddess of agriculture ) Major #r
include corn (maize), wheat, oats, rice, barley, and rye. Legumes are ou
greatest source of plant-based food. Legumes such as peas, dry beans,
soybeans, and peanuts are high in protein and oil. Sago, taro, and cassava are
major starchy foods in certain tropical parts of the world. (Seaweeds, an
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teria, singular bacterium, any of a group of microscopic single-celled : 1§-=E' ° EE + ig*%ﬁ ’
anisms that live in enormous numbers in almost every environment on |
h, from deep-sea vents to deep below Earth’s surface to the digestive tracts ano_n =
P p 8 | B - "ERINEE -
umans. I
teria lack a membrane-bound nucleus and other internal structures and are |
refore ranked among the unicellular life-forms called prokaryotes, 1
N\ ®karyotes are the dominant living creatures on Earth, having been present fory
Xjhaps three-quarters of Earth history and having adapted to almost all 1
available ecological habitats. As a group, they display exceedingly diverse 1

metabolic capabilities and can use almost any organic compound, and some inorganic compounds, as a food
source. Some bacteria can cause diseases in humans, animals, or plants, but most are harmless and are beneficial
ecological agents whose metabolic activities sustain higher life-forms. Other bacteria are symbionts of plants and
invertebrates, where they carry out imnarfant functions for the hast <ich as nitrogen fixation and cellulose
degradation. Without prokaryotes, soi Table of Contents rganic material would decay much more
slowly. Some bacteria are widely used nicals, and antibiotics. Studies of the
relationships between different group i can winsights into the origin of life en Earth

and mechanisms of evolution N 1 7/
Bacterial reprodUCtion mm ge =

Introduction

Ecology of bacteria rd

The bacterial cell

Evolution of bacteria

Bacteria as prokaryotes ST
Biosynthesis, nutrition, and

Alllj growth of bacteria

e up of one of two basic types of cells:
euky  Classification of bacteria material is enclosed within a nuclear
mer  additional Reading jich the genetic material is not separated
from e restor tne cei. Traarienany, all prokaryetic cells were called bacteria

e
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spores, and reaction to the Gram stain are important. Those morphelo g the shape and
colour of bacterial colonies, are not always constant and can be influenced by environmental conditions.
Important in the identification of a genus and species of bacteria are biochemical tests, including the
determination of the kinds of nutrients a cell can use, the products of its metabolism, the response to specific
chemicals, and the presence of particular characteristic enzymes. Other criteria used for the identification of
some types of bacteria might be their antigenic composition, habitat, disease production, and requirement for
specific nutrients. Some tests are based on the ultrastructure of the bacteria revealed under the electron
microscope by negative staining and preparation of thin sections.

Robert ). Kadner

Kara Rogers

Additional Reading

A comprehensive survey of the vast array of bacterial species is presented in Georce M. Garairy et al. (eds.), Bergey's
Manual of Systematic Bacteriology, 5 vel., 2nd ed. (2001-12), a reference and sourcebook accepted as standard
throughout the world for classification of bacteria and related microorganisms. Advanced textbooks covering all
general characteristics of microerganisms—including morphology, physiology, biochemistry, ecological role, and
classification—are Mickazs T. Mapican et al., Brock Biology of Microorganisms, 14th ed. (2015); Joanne M. WiLLey, Linoa
M. Sterwoop, and Crristorser ). WooLverTon, Prescott’s Microbiology, 10th ed. (2015); and Lucy Skasiro and Ricraro Losick
(eds.), Cell Biology of Bacteria (2011).

Tromas D. Brock, The Emergence of Bacterial Genetics (1990), describes the historical development of bacterial
genetics and molecular biology. Additional coverage of the molecular and genetic features of bacteria is found in
Larey Snvoer et al., Molecular Genetics of Bacteria, 4th ed. (2013). Cuve Ebwaros (ed.), Microbiology of Extreme
Environments (1990); and Crarces Geroav and NicoLas Gransporsr (eds.), Physiology and Biochemistry of Extremophiles
(2007), are detailed explorations of microorganisms that live in extreme environments.

Bacteria in the human body and their role in human health and disease are discussed in Juusn Marches (ed.), The
Human Microbiota and Microbiome (2014).
Robert ). Kadner
EB Editors
s,

Article ContribTorly

Article Contributors

Kara Rogers - Kara Rogers is the senior editor of biomedical sciences at Encyclopaedia Britannica. She holds a Ph.D. in pharmacology and toxicology from the University of
Arizona. Rogers writes for various publications on tepics ranging from medicine and genetics to animals and nature. She is the author of Qut of Nature: Why Drugs from Plants
Matter to the Future of Humanity (The University of Arizona Press, 2012) and The Quiet Extinction: Stories of North America’s Rare and Threatened Plants (The University of Arizona
Press, 2015). Rogers is a member of the National Association of Science Writers.

Robert J. Kadner - Professor of Microbiclogy, Scheol of Medicine, University of Virginia, Charlottesville. Coauthor of Essentials of Medical Microbiology.

N o o o o - ————————

——— e ————————

4



MAXHE (My Britannica)

(My Britannica)

f———————

| S Bt
| L REERREAL | | 2 EREEOG. 8K s
:ﬁ%%ﬁﬁ¢A2# I | #"(Signup) BURHMKEF. | e[
1 ;E (S'gn In to My ' 1 1 (C;:;a[::ijz;d‘
. . ! ‘———————————, Retype Password: *
I Britannica) - I
I | E-mail Address: hanmeimei@eb.com

(Required for educators)
o e o ——

Retype E-mail Address:

F i@eb.c
Username: ranmeme
. If you are an educator, please enter your school's
earch Tools and Materials  Help Password: code below for access to additional features.
School Code: 2353
& Sign In to My Britannica OK

Forgot your username or password?

. Not a member? Sign up now!

Your school's teacher code is available from your school's
administrator.

Fields marked with * are required.

BEHEIREAERHNERT - HEEG
SR MNEN N A HEF (My
Britannica) °

Favorite

r Item added to favourites.

You can also:

Add this to an existing Resource Pack:

BEXETBREPRYESL .
Create a new Resource Pack and add this item:
PRI IR WG R (Favourite) &
IR X ERMEIAN AR
(My Britannica).

Bacteria Project Create

¢ Favourite
= Email

e Google Classroom

=

& My Britannica : My Content | SignQut | »

o o mm e m— om— = =

I
: REEEMAED |
| RIEFHANE - I

My Content

Welcome,
Willa Wei * Favourites a

"R

W All Favourites

25 items

Bacteria Project Rename Pack | Delete Pack | Email Pack | Share ga}(

SO S RS —— In this pack: 1 Video, 1 Article

|
R elEEE - |

Filter by content type v

Bacteria Project _}

] pp

RN EEERN 8
BREMUERENASIE
HEEMMERESD -

bacteria

Video on Bacteria staining - see

Indonesia reference for more sources

0 items
World War II: Australia
11 items

Aboriginal - people, history and
culture

11 items

Good introductory notes on
Bacteria strains

——— = ——
- - —
N

surface to.

©2020 Encyclopaedia Britannica, Inc.

HIEREY -

ERENREIANEZR

5iE
KBIRROIRME -

P -

A\ N
N

—1 &R

- i
O—1 BN HEREM

——

3. EMEODR - 1
ABHER - AR
i OK - &=
R4mt8 ( School
Code ) HR®ER
BHEH.

—_—

-

——
ox.—l

ma Uk

4 AR

(=== ————-

RN BEBTALA
H'ENAS (My
Content)” - BEIPMAX
3 (My Britannica) -

i
2
HF
g
i
Hit
“ggl'll

-
feve

R SEMEIRE

R
: EHINE - Bl

e

°

§)|)+
"
™

3 1
I@}||

WEE -

-——m U - -

—— - - -

Iy



XJ =B N IFRE IR E RS FT

i)

Elementary) ( Middle High)

— o o o e e e mm Em mm oy,

BT BTN AR R - R I{ B . RERERER S SAE T - R :
X FHIEE AT X BT IR A ! | XFHRESMREWITXENTIIRE ! :
e e
Where Volcanoes Form PRV +—-
Earth’s crust is made up of huge, rocky pieces called plates. The plates @

move slowly over the crust, Most volcanoes lie along the boundaries
between these plates.

Some of the most violent eruptions take place where the edge of one
plate is forced beneath the edge of another. This forces magma to rise
to the surface. Hot gases in the magma make these velcanoes very

vent in the crust of the Earth or another planet or satellite, from which
Iptions of molten rock, hot rock fragments, and hot gases. A volcanic
is an awesome display of the Earth’s power. Yet while eruptions are
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Avolcano is a vent, or open

gases, and ash erupt. The
— : conical, produced by accu
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Introduction

* a narrow natural space between body parts (as bones

of the skull) or in the material making up an organ
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