4

AR

From Bacteria to

Plants




M B EE

From Bacteria to

Plants




EHEERSE (C1P) ¥iE

PR RE. NAEEREY / G8) irmF I
(Padilla, M. J.) E4w ; BEHMEE. — 3 — BN
HEVL#0E AL, 2013, 5(2014. 6 FEE)

ISBN 978-7-5536-0199-1

[. @ff- 1I. Q- @B II. Q4% —yt
—igshEY IV, OG6634. 73

o 5] A [ B ARCIPEER 5% (2013) 550846395

B=REE u MR B

iT W LEOE ikt

i 4 Science Explorer: From Bacteria to Plants
I R PRENTICE HALL

M ¥ EulE K M

BT G G ZEAR

TEmE  Bwn B

ERGE  HEM

TR i

RS EEHR

EIScHfE B0 Abs) MR G A BR 2 &

B R BN E RS R A

A 710mmX1000mm  1/16
Bk 13.75

¥ %t 318000

iz W 20134E5 H 3k

Ep U 20144E6 J 55207

Ep # 18 001-25 000

PRifEfs o ISBN 978-7-5536-0199-1
€ 28.000C

PR LG : 0571-85170300-80928
e-mail: zjjy@zjch. com
[ hE: www. zjeph. com

A 53R REAT Pearson Education Asia Ltd. (33 4 4 # & B IE M AT FR A 3])
BAGHIFE, RIFERTIT4E,



Michael J. Padilla, Ph.D.
Associate Dean and Director
Eugene T. Moore School of Education
Clemson University
Clemson, South Carolina

Michael Padilla is a leader in middle
school science education. He has
served as an author and elected officer
for the National Science Teachers
Association and as a writer of the
National Science Education Standards.
As lead author of Science Explorer,
Mike has inspired the team in
developing a program that meets the
needs of middle grades students,
promotes science inquiry, and is
aligned with the National Science
Education Standards.

Ioannis Miaoulis, Ph.D.
President
Museum of Science
Boston, Massachusetts

Originally trained as a mechanical
engineer, loannis Miaoulis is in the
forefront of the national movement to
increase technological literacy. As dean
of the Tufts University School of
Engineering, Dr. Miaoulis spearheaded
the introduction of engineering into
the Massachusetts curriculum.
Currently he is working with school
systems across the country to engage
students in engineering activities and
to foster discussions on the impact of
science and technology on society.

Martha Cyr, Ph.D.
Director of K-12 Outreach
Worcester Polytechnic Institute
Worcester, Massachusetts

Martha Cyr is a noted expert in
engineering outreach. She has over
nine years of experience with
programs and activities that empha-
size the use of engineering principles,
through hands-on projects, to excite
and motivate students and teachers
of mathematics and science in grades
K-12. Her goal is to stimulate a
continued interest in science and
mathematics through engineering.

¥ ER

Jan Jenner, Ph.D.
Science Writer
Talladega, Alabama

James Robert Kaczynski, Jr.
Science Instructor
Jamestown School
Jamestown, Rhode Island

¥YEE

Evan P. Silberstein
Science Instructor
The Frisch School
Paramus, New Jersey

Joseph Stukey, Ph.D.
Department of Biology
Hope College

Holland, Michigan

)i 8]

Education

Nancy Romance, Ph.D.
Professor of Science

Florida Atlantic University
Fort Lauderdale, Florida

B ]

]

William Tate, Ph.D.
Professor of Education and
Applied Statistics and

Computation
Washington University
St. Louis, Missouri




e NN—

oara | N
B A

Astier M. Almedom, Ph.D.
Department of Biology

‘Wayne Chudyk, Ph.D.

Department of Civil and Environmental

Engineering

John L. Durant, Ph.D.

Department of Civil and Environmental

Engineering

George S. Ellmore, Ph.D.
Department of Biology

student books.

David Kaplan, Ph.D.
Department of Biomedical Engineering

Samuel Kounaves, Ph.D.
Department of Chemistry

David H. Lee, Ph.D.
Department of Chemistry

Douglas Matson, Ph.D.
Department of Mechanical Engineering

Paul Beale, Ph.D.
Department of Physics
University of Colorado
Boulder, Colorado

Jeff Bodart, Ph.D.
Chipola Junior College
Marianna, Florida

Michael Castellani, Ph.D.
Department of Chemistry
Marshall University

Huntington, West Virginia

Eugene Chiang, Ph.D.
Department of Astronomy
University of California — Berkeley
Berkeley, California

Charles C. Curtis, Ph.D.
Department of Physics
University of Arizona
Tucson, Arizona

Daniel Kirk-Davidoff, Ph.D.
Department of Meteorology
University of Maryland
College Park, Maryland

Diane T. Doser, Ph.D.

Department of Geological Sciences
University of Texas at El Paso

El Paso, Texas

R. E. Duhrkopf, Ph.D.
Department of Biology
Baylor University
Waco, Texas

Michael Hacker
Co-director, Center for
Technological Literacy
Hofstra University
Hempstead, New York

Michael W. Hamburger, Ph.D,
Department of Geological Sciences
Indiana University

Bloomington, Indiana

A ¢ iv

Alice K. Hankla, Ph.D.
The Galloway School
Atlanta, Georgia

Donald C. Jackson, Ph.D.

Department of Molecular Pharmacology,
Physiology, & Biotechnology

Brown University

Providence, Rhode Island

Jeremiah N, Jarrett, Ph.D.
Department of Biological Sciences
Central Connecticut State University
New Britain, Connecticut

David Lederman, Ph.D.
Department of Physics
West Virginia University
Morgantown, West Virginia

Becky Mansfield, Ph.D.
Department of Geography
Ohio State University
Columbus, Ohio

Elizabeth M. Martin, M.S.

Department of Chemistry and Biochemistry
College of Charleston

Charleston, South Carolina

Joe McCullough, Ph.D.

Department of Natural and
Applied Sciences

Cabrillo College

Aptos, California

Robert J. Mellors, Ph.D.
Department of Geological Sciences
San Diego State University

San Diego, California

Joseph M. Moran, Ph.D.
American Meteorological Society
Washington, D.C,

David J. Morrissey, Ph.D.
Department of Chemistry
Michigan State University
East Lansing, Michigan

Faculty from Tufts University in Medford, Massachusetts,
developed Science Explorer chapter projects and reviewed the

Karen Panetta, Ph.D.
Department of Electrical Engineering and
Computer Science

Jan A. Pechenik, Ph.D.
Department of Biology

John C. Ridge, Ph.D.
Department of Geology

William Waller, Ph.D.
Department of Astronomy

Philip A, Reed, Ph.D.

Department of Occupational & Technical
Studies

Old Dominion University

Norfolk, Virginia

Scott M. Rochette, Ph.D.

Department of the Earth Sciences

State University of New York, College at
Brockport

Brockport, New York

Laurence D. Rosenhein, Ph.D.
Department of Chemistry
Indiana State University

Terre Haute, Indiana

Ronald Sass, Ph.D.

Department of Biology and Chemistry
Rice University

Houston, Texas

George Schatz, Ph.D.
Department of Chemistry
Northwestern University
Evanston, [llinois

Sara Seager, Ph.D.
Carnegie Institution of Washington
Washington, D.C.

Robert M. Thornton, Ph.D.
Section of Plant Biology
University of California
Davis, California

John R. Villarreal, Ph.D.

College of Science and Engineering
The University of Texas — Pan American
Edinburg, Texas

Kenneth Welty, Ph.D.

School of Education
University of Wisconsin—Stout
Menomonie, Wisconsin

Edward J. Zalisko, Ph.D.
Department of Biology
Blackburn College
Carlinville, llinois



34 & 3 A

David R. Blakely
Arlington High School
Arlington, Massachusetts

Jane E. Callery

Two Rivers Magnet Middle
School

East Hartford, Connecticut

Melissa Lynn Cook
Oakland Mills High School
Columbia, Maryland

James Fattic
Southside Middle School
Anderson, Indiana

Dan Gabel
Hoover Middle School
Rockville, Maryland

Wayne Goates
Eisenhower Middle School
Goddard, Kansas

ZEEBA :

W. H. Breazeale, Ph.D.
Department of Chemistry
College of Charleston
Charleston, South Carolina

2 58 A 3t A

Nicki Bibbo
Witchcraft Heights School
Salem, Massachusetts

Rose-Marie Botting
Broward County Schools
Fort Lauderdale, Florida

Colleen Campos
Laredo Middle School
Aurora, Colorado

Elizabeth Chait
W. L. Chenery Middle School
Belmont, Massachusetts

Holly Estes
Hale Middle School
Stow, Massachusetts

Katherine Bobay Graser
Mint Hill Middle School
Charlotte, North Carolina

Darcy Hampton
Deal Junior High School
Washington, D.C.

Karen Kelly
Pierce Middle School
Waterford, Michigan

David Kelso
Manchester High School Central
Manchester, New Hampshire

Benigno Lopez, Jr.
Sleepy Hill Middle School
Lakeland, Florida

Angie L. Matamoros, Ph.D.
ALM Consulting, INC.
Weston, Florida

Ruth Hathaway, Ph.D.
Hathaway Consulting
Cape Girardeau, Missouri

Laura Hapgood

Plymouth Community
Intermediate School

Plymouth, Massachusetts

Mary E Lavin

Plymouth Community
Intermediate School

Plymouth, Massachusetts

James MacNeil, Ph.D.
Cambridge, Massachusetts

Lauren Magruder

St. Michael’s Country
Day School

Newport, Rhode Island

Jeanne Maurand
Austin Preparatory School
Reading, Massachusetts

Tim McCollum
Charleston Middle School
Charleston, Illinois

Bruce A. Mellin
Brooks School
North Andover, Massachusetts

Ella Jay Parfitt
Southeast Middle School
Baltimore, Maryland

Evelyn A. Pizzarello
Louis M. Klein Middle School
Harrison, New York

Kathleen M. Poe
Fletcher Middle School
Jacksonville, Florida

Shirley Rose
Lewis and Clark Middle School
Tulsa, Oklahoma

Douglas Mandt, M.S.
Science Education Consultant
Edgewood, Washington

Joanne Jackson-Pelletier
Winman Junior High School
Warwick, Rhode Island

Warren Phillips
Plymouth Public Schools
Plymouth, Massachusetts

Carol Pirtle
Hale Middle School
Stow, Massachusetts

Kathleen M. Poe
Fletcher Middle School
Jacksonville, Florida

Cynthia B. Pope
Norfolk Public Schools
Norfolk, Virginia

Linda Sandersen
Greenfield Middle School
Greenfield, Wisconsin

Mary E. Solan
Southwest Middle School
Charlotte, North Carolina

Mary Stewart

University of Tulsa
Tulsa, Oklahoma

Paul Swenson
Billings West High School
Billings, Montana

Thomas Vaughn
Arlington High School
Arlington, Massachusetts

Susan C. Zibell
Central Elementary
Simsbury, Connecticut

Anne Scammell
Geneva Middle School
Geneva, New York

Karen Riley Sievers
Callanan Middle School
Des Moines, lowa

David M. Smith
Eyer Middle School
Allentown, Pennsylvania

Gene Vitale
Parkland School
McHenry, Illinois



F =

M. J. igiE I8

BAE, MIIBERINX—IR (RZREBY £ER, B¥
NI, BRI SHZ2INNE, BT ARIBZOHR
. RZRRB) B-ESED. ABREHLEH. WERIMEN
F. EBFINEX - ETETTONEZEE | BlLRHE—TX
EPNE, LTHREPHRIVERNAR. TAMNSHRHINS
AB. BINVRENNFBR URFESENDNFEH, X—D4
BRRSFERRIFIRANR.

BA RARNFHENRM, L' (RZRRSB)Y 89z, M
ARLEFRR, NERME—BFARTRADA. tilRHTHR, I
RE=E, WEHMEBURBTR. MNBNFES “BHA" MR
AL o RERNETE. BROENGRURRENE LR
BRNZRA.

(NFRRE) BUSHEE—XZF. BR. FE008
RSO EH—RIBFRAKEE. XWTTHENE—R, THED
FEFTRENZR-ERE, FALERRIEFENORZ
R. RAE (NFRRE) PSEERESMN, BHREAKL
GEM E—REXE RN B e AR R A NE.

BINSEAT (NFRRE) -1 E2REMEN TSR
BHRESN. &K, MREE, RSOHENSESEEA. P
AFENSIANNENSR 2R, FHETEDTBOBIFNBES
. ZEBRIEIESISFLERSSANRE, TRESZEM
SEENWIEENRN, RIMIRENSZNRIVER. X TBHEH
HHRNE, MEARRNRRLUNZIBESHIRNZ,

BAMNBER. XFHNBH RFRHES) X EYRHT
. RERE. BESASHEBNSRURIIESEBMBHEIFR
R5I2IE. XPNFSIAAK, EBREZERINERS I
=. SIYESEERMNERIIBR, XLBRIBRSXFA
BREEX. BIFZLEEEEEANS. B, JLBABRHF
BRI, ENEAZERETNRFINGN. BEIF1E
IIwESNFHRIRIEIRATTRER. BREEEEDNER,
REBBERFEBRERR, N\TISHRTH. BREULFERER
BXBXEFITRE, SIS EH. RESFIBNF2EED
Taps. Bnse. XFNEREERE, EPIIFERZER
NERS.

A ¢ vi




BRHHFNHEES NEERFPLEBIDFEDRNSSE
. (NFRRE) RIHT FEIPNERBMZEBHEMONIZ
IR,

° “RFBH)” QEFE/SAX. LBHRNEHNIRNFED
ZHIEENAIR, NBEBMIEE, BEMIEEEINA
B. P, E—TRFEHP, I2ERIME—DTRRER
SN, ES—TRREHNP, ULPERFSRE, M
5 BESRNAF4E.

o “AEEW UREFNEKHE. RAEEHNRAREBOINZ
O, £AMNENNEE, FARTANRNERE, FHE
REBURMSBANCRIELNTA. “AZRR" ULFEATT
3 EEORZERA ALUREEBRNFREBT 4.

o “UFXTWE" M “RAESHNE" FE—2RNVE. ©ile’
BENFEVAGS IR, TR, £—RRHP, 34
BATEXRKIGRFOHE, HARBRIREXLHIEREHIE
&, REEMRKIOFEPRIIRTESHNBIER. E5— KK
o, FEBSRITXEPR, HAREZITENNEDERSLS
JERNXNTLEIRE.

e “iH—il” “REEIE" A “RESD WR-LEBE8EN. I
URERRAETREHASHOIARTECHHARR. £—RX
BEHP, BRBEE—TERINRRA LAE. FHSMENER
HINERL, RERFEEWIARRE VS, MR ENES.
BRSMEDPEHER (RERRE) . BB, BEEFE—

¥, PEFLERSRIIXEDBNBRK. EE2HE. PEFLES

EM ANFRRE) PRERD. RlMIEE!




#%. dIBNERNEERS

ESX, RARMANENSHEPRSSN—THE. B2, HREERN, BHH+
LARRFALURNALIRFIFHEEY. BRENANE—F. TBRNSHAEEER0—
LEER -
* FARRF?
* ESURRAETXEIG, WRE, SEXa
* RUTREFLEEHTRA?
* RARFENZING, DRATNHEHT, MAMEHRE?
* FEBRHFTRAMWIVHTHFENG? ESEEREATEMBEIRN, S5 %L

T H{TIRFD?

RUBNESSNOE, BETHHBZONTE. Eit, LRITE—KOZXLLE,

REEERAE

XE (ERNFHEE 8 “BR EXA “NERARASANS NSRRI
SENEEMERENSMITE (19965, 260 . F& R XN, CeRREVDS
S2098D. RAMBSE, RBSRBLISHTHIE, NN AR RAR RIS
BPRITE. fHMIANE “RR BRXN “NERomSEHTRERAamnS5 .

AEOMLCE0ERA—REN. RIVE, MIHRIM IR L E— B HRRIGERES
ANNIREREE, BINZRRY. . #B. WSO, HNRTSE. FHss. 8
I SRIADRIRIL . BN INERERISFFENSINRAE, SR ILIE 3 IR Aeny
&, MO IMAEBREITAIXLRAERBRATNS. BITEEGHHT —BEEFmY Rty
EERRE” BY\SERIFHIZ, SETHBIIEREE,

RREMER S

EOWEBOER, BT ESIND, BREHMEITSHMESER, &
REBEAPLOSRLE, BROITERADE, DFEENIRDEDE, RSHE
B (EFNFHED BIFSRT ORESIRAD “RRNE . RAENSHERED
RIVBERS ——BAEZUSRE— RS, BFMREREY B X MR
HEBHEY, XHERFRERS (0006F) WETYISHTRIVEDN T AR
R SERRBRBANT RIS, MR —LEBNRNTE, SRR %
BEOUEHR. ERTEHPD, ¥I5.
o BN
© SRR
o LSRR
. ELBE
© BRESHSRETHR
o RAAGERE

A ¢ viii



AR, ERXEARRRIERE—INFET SN~ . B OALRAGFI
X, BACUFPERESEITZIRALEPNS TSENTS, PRI TH
B, XEERFANER, RRRORPRICEmRED.

EAERNZEEERTRR
FR—THIRHEESNOM. OBX NIRN— 1AM TEDHTBE, WRHD

B KEDVE, WLAZERMRBIMNIENENS. BR, WRFLEMT ALHBE, B

AEMNRIEMBEHTRA. EFEHRFONIRD, TLRBTENTMEYSE, %

HUTHIRFARE. :

* WERD? XMBRUBABESIDRETEE. (FIW “ TEEANTRINBimE
B? " 3 GEINFIOKRESTEFLARM? " ) 8L, A, S2EL? BN
B-RVE. BEE5RHFENRDEETIN.

* W THE BRIVXBYCHRBSTHNSR. SR, 2EARSHEDTHT
MRINE, BEDANPECONBIE, FEMYIENRITIES RN EE R
%53,

* WREWSH 24087 X—REMFOHSER, BRCHNERETHRELS, HLAKE
ARERH, WRREIX—m?

* WRBEBHL YRR BHMIRSALHTER NAREHDHIN GRS
EDMRWSENEIE, AR/ETEE? BEAN—RE: JXUOWLBRESEFTLR
SHOf s8R

o WRAMMIE THI0? XLEHNEBHHEN THERTIR, IRETHINIBITES
X7 JLBFPREENTBABNRIT, URESEBER, UETFHERES SN
e, HHTEe?

ERHFENRR

RAMBFENZING, XBHMOHFEGR. KBIUEIFIY T 2ENS IR
B. BR. AFONFHDERNBRIVERSRS, RANMTRISHETE. BE2ive
URILFESSBARSBRONZ MDA, SNBSS, 120, ABsiEMS5%
RBRAEDFERE., RARSEENTHRIENESI), SRPEMSAEE, B
o REEMERANANEET). REEELNNHNES. RREEFRELE,

WA, HFNEILFMIA

PIEEICRRIERT — NOE: PLEBHTRARMVADTESID? FRR. BR
BRNESH—TERLEME: CASR—NEIEE. SASSLETHTERS, B
HEBDRENT. HFHENSTERBIRSLEHTRR, ELERNBERABEM I
REBXIEENEN. B, REO— R BT EN S SN — 2 A S
RE&.

A ¢ ix



T 9 (0 IR
1B I T ik

ik, AR T RERP R 2 M
PAMUHRANR. ATNETRRBT, b
IS .. B, Rbe. WSk, $H
J&, XA43N I T AH R AR -

G4 RFEW, M EEHEE TN
FC#F & (salmonella) . 7017 AT B /& —Fh LASL
4] PR IR B 25 B ) R LA 5 T 4 1A

LR TR ARG FIX PR IR ? 1X
SEEA N TR T2 MR RAT
ff1) 76 3 [ th: S 4% G F 77 0 (CDC) TAEH =
i« IR 1 2 Rk i .

MR M —HBO) TIFR KA R
MY . h T 8P, LT B
THER S, RESEMBRIGEE /N 24 . B
W R AR R B DL R b SIS R I A
it 1) S 3E

FEMERA S B L

BEAT — RO A !

DIRAREMRRRERORRIRE -
XA E KSR EIE .

A ¢ Xxiv

FHBRFESH T HETA
HFHBRM. EEERFR
BEMFETINZELTZME,
XEZ KB IN#EE S8
SHARFREEAGTLEN.
R REHERERBHARAP
L (CDC) B RFFER
MEREEFRAR.




MAE B HEHD

§1i E% .................................................................. 4
A AT e eereee e 6
%2"?‘3 fE%H’Jé}% ................................................ 16
%3:*‘.'5 ;tgjﬁnﬁ ...................................................... 26
B4t '—iith’ﬁkﬂiﬁ’l?i% A R YR e eer eeeeemnenee 30

0y M L] TIPSR 38
SO Y- soveeon e
3T ’ﬁ%ﬁﬂ-r-ﬂ’l.a-n Fﬁ ﬂﬂ%‘f&ﬁ* w+s+50

%31 ﬁiim*ﬂgﬁ ................................................ 72
w135 EAAY.- S RN R e |
%2:‘5 Eﬂ;ﬁﬂ%m-}rn &_‘}g B P <Y !
%’1:?; *ﬁ%?‘% ................................................... 104
$21 SYRFMES HElEHSH- e 07

%3:?5 zt%*i iﬂ,‘f}ifﬂfﬁg .................................... 122

¥5i #:,’.E% ......................................................... 134
XS Pl AT AL ARG ee v vveoreverernsscnnnenneenn]36
H21 ﬁ?jﬁ% ................................................ 146
H47 *E%m}iﬁrljl_}_{Q T PP 210
51 BARG&IT /&JMEFE %Elﬂi wennes] 65

B RHRR
ER— SR A Z LB B oo ooe oo 174



SE7E

{%ﬂ%%{;}'}ﬁé%{% ............................................. 180
TP e emmerrennre e 182
R T e er vt 184
&*&ﬁ ......................................................... 186
DI [ v v vrevmnvrerernnsn s s 188
2 T o everrneererei 191
Wﬁ@% ......................................................... 196
miAQ%EQQWM .......................................... 199
BB Sl FFE g e 202

Mk GZ‘I’ e

D senx

ERETRORERRN
i, REEZRERES.

B ER. EAXE, R

R
SINKs, TS

Activities JI|ZRIZHRE, 2

et SRENE.
Active art §EH—KEEE Videos XIREEABIERABR
NANZERBSETR. R, FIEELBRERE.

Planet diary ${RIFRER
HRETEMNERISR, )
AR IR TR

Audio support ERFER
&, FHTITIR)IZR.

Self-assessment B HiF(H.

A ¢ xi




R

REEREMIRFED

WA FIBE TP — N BT TR wveveesessavonnnns 103
22 K0 (1] 25 A7 JE) J] oo evenenennnnnanns 135

E R, SRR Mo ee e eeeereans 6
VREESE PRI — AN Ze WA JE N e eeveeeenane 16
XA ) 3 ] B TR — Feeeevnonnnannns 2%
i e i 12700 S 50z 2 T IREERETITERE 30
SO R BETFI Gl o eeevernnnseneeenns 40
L) L g e —
Y95 B R AL FE ] ovvvevveeervnernneens 60
— TR A P B AT A A A e e e 74

ﬁﬁﬁﬂggﬁﬁ;,ﬁ{uu@ ..................... 88

WAL ER TR BB eeennes 104
B S EE A B S ] il veeeeeeeeevovnnnnns 114
BB IK A M evevensrnnananeinnnnsnnnn, 122
PRI 53 1) AR 4 B % B 126
BTG TR T AEYI I — s S e veeeenes 136
@f:ﬁ‘ﬂ@u—[—%{;*ﬁ{u@ .......................... 146
4’[‘2%%% ................................... 151
RS R M SR I e 160
ABLEEH AR B IENZ N e ieiniiinnnnnns 165

IRAR MR JZ R vovsevssossossovisasuunsnsa e

Qﬁéq:mgmﬁ .............................. 50
X)ﬁl%@)fﬁii% .............................. 79
f@?ﬂ‘]{??ﬁ ................................. 992

NELTE:

A ¢ xii

Xﬂg)ﬁ%’éﬁ% ................................ 128
*’F?E"JW%B%M ............................. 138
}*%B{]wg{ggzgﬂg ............................. 148




\

WEERWE B RER 15
FERESCIR = W2 e eveoeeeenenneni 25
WREEWE —HAT TR LA

B A ik RO PP PP PP PP 47
HBERBE WHBAUK D eeeeee 58

WRESRINET BB RAETRE - mevemeeees 87
WRESKRINE LR YR B R e eeeeeee 96
BRITSRE BAEH reeeeeeeens 90
FERESLIA S AN B EE M vrvrrrnnesnnnns 125
BEESIE AFMGALMI LMoo eeeeee 158

xﬂ%&:% .................................... 14
EE‘%% .................................... 24
T B QI oeeveeeereremnrennmensonnanns 57
B TG AT B e erenaeinen 83

%BQE(Q‘T ...................................... 119
;f;&%‘g ...................................... 124
Bﬁi{ﬁ¢ﬁ/‘]ﬁ?ﬁ% .................... 150
[SH)ILJE%% ................................... 164

MNEERE
éﬁlﬁﬁfﬂﬁ'?ﬂﬁiﬂﬂf ........................... 54

MNES5#H=
ARG

[ A AT g e e -+ 66

BA5#HE

. ...112

BMESER®
?%H)téﬂ’ﬁﬁﬂiui PRl B o]
RAXEE
Iﬁ'ﬂﬁﬂﬁlﬁ“/l\7kiﬁxtlﬂ ............... 168

SRR

WV b R r FEZR G v vrennrnnennnnns 19
gﬂ]%ﬂl\]jgyﬁ ................................. 53
E%'—?*ﬁ% ................................. 94
RO T 0 KRR (I Fver wee oo 163

g
Ef% ............................................. 42
- 156

%—lﬂiﬂlgﬁﬁﬁé%%% ..................... 10
{E#Jﬁ%w[‘%”ﬁﬁ ..................... 45
ﬁ}fﬁﬂim}ﬂ@lﬁ ........................... 76

*ﬁ%éﬂi”@.m% Alassnnans snes veawssassasesveve 105
TEB"J?E*QJ ...................................... 152

A e Xxiii



—

Sz - BRBES WO

© TREAXBE B

A: NEFR, KEFRTIRENE
Y, T B A A DR SN H AR
FRMPFE . XA E T R — %
FHRBENSk. EX¥E, BRIRE
FhY), AXE T AR BT -
EASLE R —ZEAE, TT1HIE
RPN, AR R -

@) et aEERERFE
FALUE?

A: FEBEZEBEE N, B EN
R (1) S A 4 % (microbiology) , X
& — I T 90 & Fh s 2 K0 40 o 1 22 % .
JEok, WEVHEGM —KERIE,
LB A VFE R B AT KM AR
N, ABATTEAE R G, X518 T
E qi0p2s

@ cERECHIED?

A: 8K, FAFUCAEHE B AU
e N, T EL A N S 2R AR
ABEHR H L0500 B0 R A, ik Ak
AT S B SR B A Tl SR FUBH B« BT R
W T iE A B R R, W KR
IRy, A GER B R K KIEH
AR WUAR i B, LR URCAT (8 /5 U T B
B A BGEIE I RE TR — L2050

© ETHSHSWARBRR
BIE. EREHIRERE?

A EA], BURFBFFT A IX L4
WK H R . E 2t
) AL £ 1, X7 ATT SR IR A ik
BAAE—RIZIR.

© T EREAMMR?

A: PR ANIMT H —RIFEZ
Ja . AR B £ 1A AR I 8 B — R i
wELHYE. EME, MhA1REH
AR P, (HEMAIE XS T IRIT
W) VR K R

HEmE

UBFNRELRL Emmm,

Usbnesmske FREMIRMG,

UM F %98 mantw

S [
—E#:GH, i

Dﬁ%ﬁii&ﬁ!ﬂﬁ#&ﬂﬁ?ﬁﬁm’?

18 75 2 (B 3 2 5 R Sk
BESBERNERE.



"@ﬂ%%¢§ﬁﬁ%ﬁ%ﬁ
T RG?

A: M. AT EERRZ
WITRATE R & . IR ES,
& 44 R R £ (komodo) 40 e, Bl
—Fp A IEAE BN JE R 5L 2 1 ) PR £ i
JE e ME R E— N ERE T, FER
2295 R E AR . BATR A 7iX4 4
BEZ 4, RIHEP1IRZWTTRF
B . ATRXIKE s A
VEAEE, BTSRRI A BT
EEAY EEE .

© =Tk, EREREREY
WEHERY?

A: EBMEHRNZ TR,
R AT B PR AL 5 B S R L BRI
&7 Tt . il T HAIES)
Yyl g oL, ELAE A AT AR L, i
WA AR T, BB AR, iR
UKSGEREHRLTHF. 4RI
ARt T 1% FAKRGF4F (0, B
VT A&7 WG TR

MEZAZRHR FMFERREXH
—Fhifies, EEEENERRAIA
MEzHE, Bl

Bl T P -

il wonel "
- <3 7
& "'%’ s - = 3
.Jv, < €

XEERFETRT
Faps ST B w94
BRAHE.

58mEESF
MBERAERE
BiRF-

FTERFEEERA
Rz, HAREHFIE.

© =X R ERRIBRRRE"

A: IR il B A A
U T . T TR R X
B —FE: A ATIIC_EARAS B BH A 5
mMEREL T, SR G, B
TR EBECARTG, XA, YTERAT
HH e B AT IHIAA N T .



