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Preface

Applied Ecology is a thesis course ] have been using to teach my doctorate postgradu-
ates since 1993. The initial intention of my giving this course was to widen the knowledge
scope of those candidates by learning about the general natural conditions of our country, and
thinking about solutions to the problems identified on an overall and strategic basis. To my
great pleasure, the course was fairly popular with my students since the very beginning, and
many doctorate candidates tutored by other major professors also kept coming to this course
of mine. Through six rounds of lecturing which was combined with fruitful in-class discus-
sions, my teaching notes were remarkably enriched with the time in terms of the topics cov-
ered and structural systematics adopted. I have recently put in another one and half year
work rearranging the manuscript, getting it ready for publication. Altogether the present
book is an effort of ten years.

Applied Ecology is composed of four parts which are broken down into nineteen chap-
ters, including the Essentials of Ecology, Resources, Natural Disasters, and Construction of the
Ecological Environment. A merger of these theme topics that are further incorporated with
the resources of manpower and ethnic culture, | am trying to make the generally accepted
ecology a new system based of course on conventional ecological theories and methodologies.
Admittedly, this system is far from complete owing to the ambitious inclusion of topics and
extensive use of literature and reference material; however, [ still hope that solutions to such
muchconcerned issues as the environment, resource, food, and population can be found in this
book characterized by a wealth of data, well-knit structure, and brief description.

The present book is a collection of my research achievements, which makes its frame-
work, and over twenty articles have already been extracted and published. These achieve-
ments, some of which are expressive of my new ideas, include: (1) division of the evolutionary
history of the human society into three stages; (2) a new description of the history of ecology
by the whole of chapter two; (3) a classification of ecology by study subjects and an ecological
approach to designing the management patterns of nonwood product forest crops; (4) an eco-
logical approach to resources and the national economic system; (5) causes of erosion and
desertization in the Loess Plateau and the control measures; (6) water resource conditions in
China and the flood control measures; (7) an exposition of manpower capital; (8) an analysis
of Chinese ethnic culture and the causes of China’s slow development in science and technolo-
gy and economy; (9) a classification of China’s natural disasters and analysis of causes and
features; (10) a new division of China’s longitudinal geographic areas by ecological functions
and the introduction of ecological preventive measures; and (11) an integrated study of the
ecological reconstruction of the development zones of western China, Which is highly indica-
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tive of the new development era.

Applied Ecology was first named Advanced Ecology in 1993 when it was offered as an
elective course to my doctorate postgraduates. In 1995 the course was renamed as General
Ecology,and it was changed into the present name in July 2002 when the manuscript was
submitted to the Publishing House, where the editor suggested my consulting national col-
leagues for a more proper book title. I am due to my good friend Professor Wang Yihong
with Northeast Forestry University for this positive change. Amendments were made later as
a result. .

My thanks are due to the Responsible Editor, who also made pertinent revision sugges-
tions, which I gratefully accepted. My grateful thanks go to my wife, Associate Professor
Song Xinggiu, who contributed good ideas and helped proofreading the manuscript. I am
also thankful to my former student Professor Dr. Zhang Riging at the College of Forest Re-
source and Environment, South Central Forestry University, for his voluntary translation of
the preface, introduction, and table of contents, and to my former student Professor Wang
Chengnan, who participated in translating the preface. My thanks are also due to my
colleagues and friends and my students who helped generating enlightening thoughts. I owe
my debt to many authors whose newspaper articles that gave policies, strategies, and the most
recent statistical data that are referred to, and some of which I list in the References sec-
tion.

My thanks also go to the Silviculture Program which is the national key program of
South Central Forestry University for its partial sponsorship of the publication expense, and
to the staff of the Publishing House for their professionally responsible work.

Applied Ecology presents the reader with a wide coverage of topics, in many of which
I frankly expressed opinions of my own. Owing to the limitation of my knowledge, I am
afraid I have not been successful in delivering everything in a correct way, nor have I been

able to include as enough topics as necessary. In such case, the improving work is left for the

future.

He Fang
Research Institute of Nonwood Product Forest Crops
South Central Forestry University
July 1,2002

C Qv e



s
Preface

ik -

$—R £5¥EH

B—E LR

Bt

FEAIBE

=

BV

EZHERTF -

— EBTEEE T e
ZESHEETFHMAXR

F=A

HEBF R

— NG ER RTEERT v veeeeree
ZA5BR, FEML -

E\A-‘%‘E%,ﬂi?&ﬁiﬂ B

Lk
BR
BAT

~\ﬂﬁﬁﬁ§‘§ﬁ%%mﬂg R I T I P
:\ﬂﬁﬁﬁﬁm%:’:ﬂ%m@ﬁ% L S T T T T T

FoE ESEEARGRE

F—F

ERFEH R

R R R R N R T T R T Sr e,
>

Y L R R LR R R T Y e s .

. . tese e .o . Sessecs e tsssonns

AR R R

FEERESEIR

—RAE—
S R ERAE SRR

L

EBENRRY B

*% Breg-

= EB=ERB -

B=E &S
F—F

%ﬁﬂ

\Iﬂﬂﬁﬁﬁ E%EE%H—“‘?% tesssesaaartter et tesnansos

:\iﬁiﬂﬁ



L #AE iR
EAXBRES#HL -

B gﬁw;mgﬁ.mwm“

=¥ E%%#ﬁ e

T EYBERERE -
ZRPENEHENE X

N R EY SRR T

BBUUE AT e e e e

B—F MR

BT BT e

= i*’%‘?{r}% 5'7‘%

- ﬁ%i*%'

E B ESE -

F RIS e e,

+E\§E?§\i§%$’ R TR TR

T SRS e

FHRIFEEESE e
HHH ASKL

— R

= ﬂ:*iﬁik’i#%ﬂiﬂk%thﬁ

e Vi

-

41
45
46
46
50
60
60
61
64
65
67
67
83
83
84
84
84
87
87
92
94
98
99
99
100
102
103
103
104
105
109
110
111
111
111
112
113
114
114



Z MR E -

E\ék%ﬂmﬁ% L T

IEN-T o SIS

. R I R R T T T Y 117

—\%(ﬁ%ﬁﬁ

ﬁ\%ﬁ%’%ﬁ R I D T T T S
E\iﬁ%?ﬁ%_\m R L R T cetvena

M. B LWL LEHR
BB B F R
FHE ESHEN

BT REARESY
BV REARFENSS

— ixﬁﬁxﬂﬂgﬁ)‘( B IR

—-\EKEHEX'EE‘JEE%

Hgey Eiikﬁﬁﬂ@E%ﬁW§
BARE FHEE e

B—F PEBHREN

Bt

AN ERF R SRS

B=F t#ax

:\ﬁ%ﬁmu............. .
E‘ﬁ%%%.........

W i
_‘%ﬁs eerets e
:\&@igig%ﬁigzkﬁﬁ.........................
E\:P@iﬁﬁ% R R R
EH\EP@igﬁﬁ B
f(\ijﬂé{]ﬂ;ﬂ)&#ﬁ)‘( LR

BEYE B s
__.\;:P@i#ﬁ%‘gd) R R

+ 115
- 116
© 117

117

© 118
© 119

ceee 120

127

- 127

e 127
cees 127
ceee 127

+ 128
+ 129

. . . 132

© 132

e 139

+ 139
+ 139
* 140

seees 140
*r 145

© 146

147

+ 147

e 147

© 147
© 148
© 148

149
e 152
et 154

162
164

ceer 165
et 165

s Vil ¢



:\&@ﬁﬂﬁﬁi@rk S L L T T R TR RS
E\ﬂﬂhi?%&&ﬁﬁﬁgn................................................. seen
m\ﬁa@ﬂﬂﬁﬂg%l‘ﬁ]ﬁ B T L T RN R T R R R
ﬁ\ﬂﬂﬁﬁﬁﬁ*ﬂm&ggﬁﬁuﬁ ees esacen et ans sersesess e tesses sse s s e e as asb e ans
B BEFIBELEE cooovrer oo err oo e e e e e e
_\ﬁiﬁjﬁ&%ﬁz B T T T T L R L R TR TR RIPR
:\ﬁ‘iﬁﬁ""""‘""“"""""”"""“" . ERRTTRTN .

. EREREGRESFER
BEY HBEHRK
:W@#E%Z§\&ﬁﬁ=ﬁ

T PERKSE o

t\ﬁ%ﬁﬁ..........

BT BEFIEEHL oooeoe e e e e . .
._.‘miﬁ R L TR T N

L HEERA R R A

WP E R R HE

A ERBTES A A MRy

AN A R IOR A
BT S

_— HJ‘& Gerereeer st ettt ersacs nanrben

ZBHMESEX -
EFEBMMSREERRL A -

%-H? FEMFEEL

= FEREAE RS 5

T TEEAL IV BEALYBEIG  coeveroerrmrvresisnrecntotanressuiines eeeanns

Bt—% TH5T

ST B RS cererereeneieiii et ae e en eeaen s
SFTFERETFRFYE cceeveerrertrinnaeeiannrnis
B+ BEt# Rt ..

°. viit *

169

coas 170

172
173
181
181

- 185
- 190
© 193
- 193
- 193
_\*ﬁﬁﬁ%}_ﬁ‘ﬁjﬁ St e et ses et et sas see tas tee et ana ben ooeese b benaresosase ses o oes
m\:’:ﬁ&ﬁz €68 H4e et et ece oot eas se e sas tasaeeserans asetes ban sne ses see cas et nte senreass

- 198
199
- 201
- 214

194
197

214

ceer 215
+ 218
+ 219
+ 222
+ 223
© 224
© 224
+ 225

pg . :P.Emﬁ#:ﬁj& R

235

. R AR R R TR PR PR PR TSR, ¥/ D))

242

© 243
+ 248
< 251
+ 254
© 256
© 256
© 258
© 262
© 262



BEE KHERE
g1 ik

a‘mﬂgﬁlﬁmﬁ T R R N RELR TR
:\i&f’kZﬂ(%ﬂEﬁ e e s sasesa sentacase are et ere tas et et ser ane ees elo ontasttes st benses o e
E\ﬂ(ﬂgﬁ%............
53 JKUFUE cevvereeererneseerie e e e e et e e et s e e
TEEE KT cveveeeeeeeeeneen et ee et et e e eeaae et et e ne e e e et e
- 284
- 285
- 286
- 286

_‘\*ﬁ%
Z K

FY  FEKERA e

m\*ﬁgsm@%ﬁ R R T R LT T LR T N T T PP

E\*ﬁ%ﬁi B I R T T T P AT TSP
#\ﬂﬁ‘Fﬂ(ﬂ% 008 648 a0 b netoas a0t e nesaes ane sasts soteen ot tes teasce tetaas tes ceases st boe tas

o & 1 - R R evereeeane
/\\‘“ﬁ*ﬁﬁmﬁjm B PN

N BREKFEF LA A
—|—‘§£‘j§}ﬁ7j(...................

= KBRS A R A

PO BB 7K B (1998 SEHETC TS HI ST T ) wvveevveevorvonienieoi ittt et e tee e cae e e

L 97
— RRAEEE

— kK

E bl

262

cer 263
+ 268
+ 268

268
269
269
270
27
272

- 274

284

287
291

+ 293

294
298

+ 298
+ 298
+ 301

D LT T P 117

303
303
304

+ 305

311
316

+ 316
e R -3 o - OO O U UT OO PRUP

316
319

+ 319
+ 321
+ 323
ees 325



ﬁ‘m teensrsananee

. . ceee 340
BB HEIR  ceeevreee e e e e et et e e e e e en st et e e

EAE ANFEE -

£ HRAD

=% $FEAD

= PEA OB AL

B PEBTHRIET ooerreere oo
_\ﬁﬁui‘g‘%ﬁ)‘(‘atﬁ‘- R R R R PP

= ANFE(NF)HINR

ZOAAERAT ) RRIER oo
BAE OASTIEIE oo,

B AXEEER

BoH hERK

=R B0 57 5 & 44

M AR

— R ST HES oo e ieniinnenans
TR BERE AL TERFIBTR oo vveevrveenns

BT FHEREMRRES

— PR e
SFERBE R B AL oo

S FERBEHBEES ccoveereeenn.

BEY TEARBKNZHE

X

+ 335

336
336
337

340
340

340
- 342
_\ﬁﬁ.Auﬁﬁﬂiﬁ B R R T T T Y

:\ﬁﬁ*EADrﬁ]a § 8 e s ae e es e a s ess te s ee s tes s e et sa e tes tan s s a0t a0ecae ben tresnd nranan sen
. . cees 344

e 344
© 346
© 350
© 352
- 352
- 352
© 353
© 354
- 354
- 355

“rev 358
- 358
© 358

reee 358
© 358
© 358
© 359
© 360
© 362
© 364
© 364

e 364
37
- 37
37
372

e 373

342
342



— A SR L E A
X SRR

el @mﬁﬁykm%%%g.mmmmmmmmmmMmmmmmm“
— R G S 5 9 - .

:\*iﬁ{gg&ik%g[x%%%....n............................................................
HAEEGE AL SR E RS AL ceeer e eer e

(Ll

F+— E%%%%%

_\Ef’ﬁj{%ﬁ\%

B=B HAXER

L ] Eﬁﬁi¢@%5§@%%%@%

— FEARKE -
ZRE ERREE S

FTE HERE
F—F HEREHR

W O WMEKRE

DY R IE S lﬂé}?ﬁ

=% WEKRE

T R BEEFIG orcvvorvvrrorerenentiirieecnerinnnninnns

FH=% KBEKE
-7 TRXE

T RBREMBRHIRAE e

= BIAE B bt 2= 5 A
W RKE BRI -
BT BHREF

ZPEE LR E

seeeees 373
© 380

381

+ 381

382

+ 384
B R R I S L R R R Y 387

387

- 387
+ 387
+ 388
© 388
+ 390
© 394
+ 394

394

© 394
+ 3%

394
396
396

© 399
© 403
© 403
- 403
© 403
© 405
© 405
© 405
© 408
a1l
- 417
e 418
© 418
© 418
- 421
422

* xi e



BB R E M BIR K
E=F BW

_‘%Fﬁm;&‘...........

Z REHZERZA

= BWHENLIMA -
gUYW ARKE

— Mk

:‘Amm%ﬁi T L R T R R

S ERMEE e
FHEY VER

— B

T WLEBRMEE -
EAT RLK ﬁ%%

—.ZH

ZEER

=85

o F#X

BtmE BEKE

£—T TEHER

— M

TN

B ﬁﬁ%nAﬁﬁ

BB fasti

SOBAWFIREGL e veveee e enereenes

B=F B/EKE
— R
> 4
F+RE £PKRE -
B
— EBREHEE -
ZEBRENRE -
BTW KSR
—RKGR
ZBIKIGR
B=F 18R
= TE SR B R

:‘im?ﬁgg.............................

BT RKISH

* xii e

425

425.
425

427

431

432
432
432
432
433
433
433
434
434
434
434
435
437
437
437
437
440
440
441
441
443
443
444
445
445
445
445
445
445
446
450

450

451

452



:‘_‘Aﬁﬁg#......... Ceambrasecanare

t— @fﬁ srorrseers
%ﬂv p Ne=dip

e PO BRI s eeneeraanan,

ZEMABHEE -

. BET AEPRe

- -

L S BREYERERER L

BHARE . BEREK

. B ﬁﬁ%&ﬁ%%% - : .
—BAEERKE -

S :N@ﬁiﬁ?{‘f‘ﬁz B L R D L R R R L LT T L R
oo BIW. MRERKE
— BRKEMIML LK -

i SOATTHRTREOYRIE  co1ovevrrcseionsnernierninsns inn

e S HRREHEFEEEE e irenees e

k . AR BB R EEEGIME oo oererererinnens,
v A BRREHRR IR e

v ABRRESERRS

BT BRI e,

—RE AR K K BN

= ESHERPMERR
W BT RBR SH L BHTHERE e

FttE LEASHFERE

FB—¥ A£F %%E&ﬂﬂ

— R --

EENRRER

—-\iﬁﬁiﬁﬁﬁﬁ?ﬂ'*ﬂEﬁi"'“'“""' SO

trebeupoges ansnes
|

452
452
455
456
456
456
456

. 456

457
457
457
457
458

458

459
460
460

"t 460

460
461
461

“r 462

462
462
462
463
463
463
463

* 464

© 464
** 465
465

e 469
e 469
© 469
© 469

° Xhil »



= e EASTHHEBR BN oo oo

P SRR B A A TR e
WA AERTFIEEPHNE

—HRER--

SRR EBTFERPGERFI oo

S RE SRR ERR v eerenns

W eEESHBEEPHEERASER oo e
E+AE *@i*&ﬂﬁ%ﬁ%ﬂﬁ#@ﬁ-mmm- R

B AR e

EoH ASRUS -
— VEBX U SR
ZHEERUSERE -

E= é*zﬁﬂﬁm&ﬁﬁﬁﬁ-m~--~

%+ﬁﬁ *@E%ixﬂﬁﬁ&

P ﬁﬁ‘ﬁﬁﬂﬂ‘]?ﬁ@ et ecrsssseroan v

- ﬁﬁﬂﬁﬁ}% esrsetsrsnerenian
B EWE*%%E& S

—~ BRER s

S EEK BRI

= ESKRAEEREALHF R -

‘E%ZFEB{JEﬁﬂiiﬁ:w........................................................
\Eﬁ;i;&%iﬁ%ﬁ& R R N

|

SRR TR -

B ({1

BELR e

* Xiv ¢

‘éiﬁ%ﬁﬁ R R R N

©am
1)
- 474
© 474
© 474
© 474
e 475
- 479
- 479
e 479
- 479
"t 480
© 480
501
- 501
© 501
- 502
506
© 506
507
ree 508
- 511
w511
- 512
513
e 514
- 515



