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Abstract This paper reviews the current state and trend of ecological studies in western coun-
tries, including activities in research fields. the popularity of concepts, methodology. objects
of study. intellectual {rontiers. and key research topics. The current studies {ocus on identify-

ing the organizing pritciples and key mechanisms. which determine the dynamic patterns of
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the assembly of communities. the abundance of populations. and abiotic and biotic components
of the environment at various spatial and temporal scales. The mechanisms include ; responses
of ontogenetic physiological . behavioral . and genetic processes to the abiotic and biotic environ-
mental variables and variability . and the overall consequences of these responses from individu-
al organisms on the population., community and habitat that they belong to; intra-or inter-spe-
cific interactions among individuals that are quiet different or similar, and the effects of these
interactions on survival, fertility, growth and dispersal; the age-. size-., physiclogical-, ge-
netic-or spatial-structure of populations: dynamics and pathway of the flux of energy and nu-
trients in and among communities, ecosystems and landscapes: the effect of each communiry
component on the flux of energy and nutrients. and the feedback of trophic structure on each
component ; effects of environmental stresses and disturbances: effects of environmental het-
erogeneity. In applied studies. great attention goes to; ecological causes and consequences of
changes in atmospheric. soil. freshwater . or marine chemistry : ecological consequences of land
conversion and water drversion; pollution. stresses and indicators of them; biclogical diversity
and congervation: ecological consequences of human population growth; introduction and inva-
sion of exotic species, outbreaks and spread of pests and disease organisms; restoration: inter-
relationship among ecological. enononmic. social, and (human}) demographic processes;

management and policy s and theoretical framework of applied ecology.

Key words: ecology. activities in research fields. popularity of concepts. methodology,

objects, intellectual frontiers. and key research topics,

MR EHFFEESERT TR OESEEERTBAARSEHE. Hn, %@iﬁ%%ﬂﬁi?&
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Table 1 Aclvily rank of ecological fields

# #F Research HaFmE * 4 Expertise
EAHE MEAN Grant applicatons Bk AR LA
(Overall rank  Ecologists EE AR UM AN Primary Secondary
Filed Funded area area
Btk £ &% Community ecology 1 2 o 2 3 3 v
R L Population biology 2 3 1 1 4 3
4 EFE Aquatic ecology 32 1 3 3 1 4
59 4 Plant ecology 4 4 g ] ] 1
Y % Forest ecology 3 ] & 7 6 q
B4 Ed £ WP Conservanon biology f 5 3 4 13 p
4 7EY Physiclogical ecology 7 7 4 q . 10
MR ERYE Manne sology b 10 [ 5 7 la
$ X EH W Ecosystem studies 8 9 E f 11 7
18 £ 75% Behavioral ecology 10 8 1¢ 13 3
& HL A A Wetland ecology 1n 11 11 11 2] 11
B 4 299 4 412 Wildhie biclogy 12 14 14 Lo 10 16
PSR EEE 13 13 ls 14 11 a
Environmentalf resource management
¥l 4992 Hisheries bology 14 15 13 12 12 20
4 F T Ecological modeling 15 12 20 18 17 12

ERBEE -SSP AEHHNARTE, PEEANEARENESETIAEFMEACTAMEE. W¥EGX
R EREH ITHF. S5 HFFERERES s MEFEA SR AR ERESF2 e RMEED.
The value corresponds ta each {ield 1= the rank of the numbers of researchers and grant applications m that field. and the num-

ber of ecologists who List the field as cheir area of expertse. Data source:Holland er uf, 1492 [2].

2 WEnRT

HEASFSHZARBASE, B 2RESEHREEMNEEMERS A E L. Cherrent! 3 &[]
BRI AT T BEST. MERAERETEFEMAN, S ERAERETVRE, JOREHE . BEH.
ABYEEERFAIES R D, SulogHET &S 5EMEEZKE L SHEEBZLMT  Ecolog y» Oe-
velogra, Qikos I XEPHMAE R, HREBLIMBEVEEHFTHETETF. R eI ES,
SERUMEEESHAFEMEY, HKEEELWH, BN SHaENDWX R, S5 5EERE
WEBESEHAERER R 2.

FIE LA OR AR SR EE &, SR TR EETIEN, BRTH 10 M EEEEEE. (D
T (2) EEE A ) AU IREAE W (4 R0 FF OO EF. 60 R, ) BRI
TR EMEHERNMMR R, (O HEESEENRE, O BHBRE.
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Table 2 Popularity of concepis

TR EENhEEH S

Populanty of concepts an jounal analysis

WA TR ZERN R

Populanty of concepts on membership survey

1 E#T R A
Ecological edaptanion . abiatic {actors
4 & F W Life history sirategies
Hi SE e oA & £ Plant-herbivore
#F 54YF Compention and coenistence
EEMEEREE SRR
Hzbatat selection, spatial patrern
M E 5B MM E K Predator-prey
T4+ 1§ 3 Nutnient cyching
Frdreh S AT S EER LR
Population regulation
9 BLE e B M
Opumal fareging. terrstortality for food
10 FEPLHF 7= 37 Energy {low. production
11 BEHSHE Subilbty . disturbance
12 tE ¥ Dispersal. nugration
13 i#ik 5% &% Evolutionary ecology
14 =r# 79 Other behavior
15 HEE5%E L HEE Parasite-host
16 H#| Mutualsm
17 AT M Maung behavior
18 1P £ ¥ Species diversaty
19 3E Succession. assembly rules
20 MEEER. 3 TEREZEXR
Indirect effects, tri-trophic interactions
21 158 Stk R £ 3 Pollution, indicator organisms
22 &4 M Food webs
23 HHAEF Conservation
24 By F4rHb T Island biogeography
25 P 41fr Exotic species. mnvaswons. wtrnduction
26 K#:3E Extinction
a7 ERIHEFSES R Moomom sustanable vield
25 BEEWHEFEH Pest control
26 {% ¥ Restoration

o W

== B = 1)

4 5= E S Ecosystem

W Succession

RETL Eonergy {low

H A ¥ T B f# P* Conservation of rescorces
% % Competition

EEAE Niche
4 R {5 ¥+ Materials cyehing
BPE Community

E & T I Life hustoey strategies

£ F R R TE Ecosystem fragilhoy

£ Food webs

=4 At FRHE 8918 1 Ecological adaptation

¥ 1% B [ #£ Environmental heterogeneny

S & B Species diversity

Fhas i B 5| 2944 1§ 37 Density dependent regulation
& H F Linnting {actors

&2 84 B Carrying capacity

BrFo a8 4 = B/ Maximum sustainable yield
Fr B {8 #F #1 B85 4 5 Population cycles
MEESHEIMER

Predator-prey nteractions

#Hi 5 #E £ ¥i 3% £ Plant herbivore interachons
B i+ ¥ith B2 Island biogeography
BT L B B ® Buoiccumuldation 1n food chains
A # {k Coevolution

FE#L 2 Stachastic processes

H ¥4 50 Naroral distorbance

4 1E 8 ¥ Habitat restoration

H R B Natore reserve

EIREH Indicator Organisms

EHERP = ERLRT]: Eology. Owologea. Ykos 7F 1987 ~ 1951 FHIH A EH R B S HANEREAEE
HEeEMSRMHE. AR IZEMNBEHT, BB¥E Stiing 159407, Cherrett 198900,
Data sources ¢ journal analysis ¢ B ofogys Occaloga. and (hkos ). Suling 192472, membership snrvey ( British Ecological Soci-
ety. Cherrrett 1555051

GEFEENERREWHARBHAET LR, AIRAXFHH R, TR T FERLE 4 2 2k
M ERBESEREMWEN. Song - EX IR CEHT T IEEG RS GEIEK TS TR
KA LESEH LU L, BRE T AKF, BEFEASL 148, THFENESHKRE KT EMARE=X
WA LEEMILEPERL 110 EH, Cherrent T REEEX oMM ESREHT I HAESMBRETR S
B it EFEFE R ES g2 8, () ML TEBREFRAA, ZEASSE 273, o HOTFRBTFRY
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A ATEY 173, RS RENRE R, Mo TERHF R AT R FHNY 50k . MERBEFRT
FL3AAMARERRERE T NBEUFNEFEMNEEERANMEXE. SENERENE. 5
/4 MEFHEREIEE": RiNTETHENREE. BILRR, THSE%E. B, Cherrett B iRIE Sul-
ing SRR . 3%, W TE & H B T 5 85 5 874 BT v BB TR ik
3 yrFE AERROPHATFRMEE

MEMSREFMAES, ATEEYERSMAEHIMESTAHR. EHAKEL, ER. 5
K EABTEN. FHRESHIDHREMNEE., BARS KM ERPHARS HREZEFHLE
%, FRHMZP . BTESSEMESEN. S-S AT E b (N BB 1% ~2%
(ED, FEEEMEDEESSEEENEY. T 15 FEREEESYEFES L, NHEREEL YLE
PR E2EHE 2. MERAE. UMEWEEF Y TEMNBS SR, IR EEXFANRETE S
HMAREHERD. ANFAMERBREL ISR XEINER. Mt EREafRad, £ 1% .
FEABRTHEEEREEAEA. S ERBADRBNSEIBIEHBEN AR, TFEERYWA S,
M EERFFASANSBENERTERANST . IFFETSHAGHRT AfWE RN IER

#F3 HEEMHEPRUESFATHEE O

Table 3 Frequency of taxs studied by ecologists

REESESS REEEESZ

HERET mﬂﬁhﬁm, 1988 FEIRE(2) 1981 FiFED
Taxa Journal analysis
ESA survey 1988 ESA surver 1942
¥ B Asnumeals an. 4 48 16. 3
LM AFHD Invertebrates 7.7 Lg —
BB Insects 18. 3 — —
H b5 RE5h ¥ Arthopods other than inseets v — —
AEVRES Y Invertebrates other than arthopods cT — —
TS Marine invertebrates — 5 _
WK LB HEST Freshwater invertebrates — 7 _
fifi 48 ¥ BE ST Terresirial inverrebrases — T —
HHEEh Y R H ) Vertebrates 22,7 25 _
B Mammals 8.1 — —
& Birds Y. 0 — —
£ Fish 3.2 — —
RFT Reptiles 23 — —
i Anphobians 21 —_ — Y
Y S Manne vertebrates — 2 -
1% A HE 3 Freshwater verrebrates — 6 —
i £ #FHE Y Terrestrial vertebrates — 17 —
Y A Planes 34.3 37 3.7
fit; £ BF 4849 Terrestral vascolar planes — 29 —
¥R E B R Freshwater — 2 —
HEEEY Maone plants — a —
P4 (B Microbes 1.1 z 1.5
£ & Mixwure 8.4 —_ 20,0
B Theoretical 5.5 3 —

$ 35 ¥ % Data sources; 11D Sriling <1994>-7, (2) Traws(1989)081, 13 Coleman F(1952)-2,
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Table 4 Habitat types used in ecological researches HHhEEBAGEEESHAES. AT EEESE
Types of habitats and ecosystems Frequency 2 {H F% TR B 42 252 MK 4 45 2 9 AR bERE A9 SR,
P —————— o O ED. LSBES. ERFNTILES TR TR,
# 4 2 th Temperare grassland 0.7 Bih. TREEED TIETFEE T A EERHTE.
54 F 4k Tropual forest 54 FEASEHAERHEMEES TSR LSS
AE Tropieal grassland BU BEEIA, RAEEM T MESETRAS. A
T et P T R SR T R DTy
BH Wetlands 1.5 EEF.

Y& 17E Marine 77 SRERBENHENOHNMAEES. £E5XT
iR 7K. 7K & Freshwater 10,3 AWEPERERERNNRESAARTATREE LR
&ﬂjm‘ﬁi*ﬁﬁ’ . BT Hi#EsE6), BUFRERF IAMR 2 MHAR

stur » € @ urban or agricultur - N
HEIEHEE Lahoratory or green house 16. 4 Eg;f*j% B 48 5 ik Wy FRAT AL IR B9 R SR B9 T A
I Museums 0.2 N sehe
HRH-E i F B Dektop-theoretical 0.9 W RFE B4, EEFHRRETL 40K
Hfl 35 7T S, 8. 4 #, RERWR. BV ESHIUEHERT R
Others. = g caves. chiffe. soil Fid, B RENERBR, RITFELTHHEAIL

» From Stiling (1954101, PoatrisEE gtz 2, S L RREH %,

FEB A B SHLEE ML (Y FB 0 B i (32 70
O fURh . HERMSE MBS EREEFH UMM S, £+ FHEH LR ZLaHa
HABTT PR, RBSWHEERR YRR EENTFRFT. #BHE. LS P EEIH
SAMERHERSHH AR TEE LA EN Y, B, — 8k B R eroF, B, R A
WHRAFESGA —EFAERKHE, AR EESHWEmEREEL 2Bt R, Barerse
ERfEENERE ARAEETENEA —ERE LEBM B2 4 e

s BEREXNETNEER Fe EEFHARDHPHTY -
HRPHBHE L) Table 6 The number of species studied
Table 5 ‘TFrophic level at which field W s
studies was conducted Number of species Frequency
BEREEX piE L. 39, 3
Trophuc level Frequency 2 17.2
1 32,2 3 7.4
2 1.3 1 v
3 291 a~10 5.4
4 b7 11~20 1.9
3 2 ~=20 8.5
B & Mixture 6.5 Hi {8 Theoretical 9.3
£23E Review 3.5

+ From Stilingt 1984171, —
+ From Stiing{1994Y-7-.
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Table 7 Methods used in ecological stodies

b it Methods L3l #  Frequency
4 Experiment 40.5 B¥ #B #E Field observation 24.4
B A Model 6.1 i Review 3.5
¥4 W LY Observation and experiment 16.8 ¥ #M R MR Observauon and model 2.4
ERFMH Experiment and model 2.1 ST Review and model 1.7
B A A EZE Observation and review 1.0 TR Experiment and review 0.9
HE b & Other combination o4
+ From S5tiling(1994 ;7.
4 &ERBENE

EEPERR. ANESEFERAMBBEEEL TSN, HHERBIRFE~E. FM LEAY
EAHHR. ESFHHHAFEER. STHARESFHNEAR,. EFFEERERCLEE -
BV REESPLEAT —HERMUBIT TN, REMEMEERR, XRMTRETIH M.
EASTHERIOEZSEESEAMERESPATETEAEWR" . ARSHEME T 12053 E
HEFRMIHSRGE ). ZEMGIAR— FARBFESPNEE,. NERTHE.HE. £L5R80R
MR ERDERE. H—FE, XEHARER AN ER, FBAARNZRE R
RAEYHAS AT EREZMOAEEAMEELIRE. (WEIREXRERSHES, SR IEHESE. &
HI RN P R R A PO FE R R R At 0 TR AR, AR T X SRR B ROATH SUAY R A

WAESEREWELBERIVASESFRERREFRAEREET HH. ESFEEINERTRE
B aRE: ETFFREEFTD TREBAREFREL. ARAEAEFIEGMER. BRESPHR
WFEhRIBRER. &£ FXAFL X ERGEE, @ AAD. TR EAENYE XA,
1R Bk 2 3 R 4 B A R MUK AT 2147, Lubchenco FM T &A% 10 KEEHFME Gk 9, K&
A DR¥MAERFRMVAFRAMBE. £TiX 10 LBE. Lubchenco HFRE THRAF R KT
. AP EHEERTSEAABE AR, XABIREE T BEE MR, AWM 3 raes R iER
T HEMAEEAMANESSERTE T E8ME,

%8 SEx¥EHFRTHNDRE
Table 8 Interlectual fromtiers n ecology (Lubchenco e af. 195110141

1. HEFFENTREFLYEREHRTSES R SHEAtSESERNELSESER N

What are the paterns of diversity in nature. and whar are their critical ecological end evolutionary determinants

. EPHNEMNES. ERNNY R EMAEERTRER
How do morphological, physiclogical, and behavioral traits of organisms imeract

3. EYAEE.ERMTYEARIANERNFERETHRESHTHERREF
How plasuc are the marphology « physiclogy . and behavior of orgamisms in the face of environmenial steesses. What are or-

anisms” proximal hnvitations
g

4. BREWHSEKRGESEE BN S KRESENESE KT LR
What are the determmants and consequences of dispersal and dormancy

5. EEFUEEREEEENER, ML EESERHEN TR T RTINS TR

Whar factors explain the life history adaprations of orgamsms. What are the population-level consequences of these adapta-

11ons
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6 BEARBEENEL SN ESEIESHBESESRR

What factors cantrol the sizes of populations. How are changes 1n population size related to processes mediated at the level

of the individual

7. FEEAIGE SRR GBRAENEMSNEREEREFREHFERDITLHED

How does the internal structure of a population affect its response to various stresses

B BMBEWIEBEA KBNS FENHENE TR EXHARERME AN TS EENEE

How does fragmentation of the landscape affect the spread and persistence of populanens

9. BHSEFAKMOSHTAR. BENESEETRENERANEEIFHKEATER rANENEEEY
i) oy

What lactars govern the assembly of communtties and ecosystems and the ways those systems respond to various siresses.

What patterns emerge {rom cross-system ccInparisons

10. EEERFURMNEYEEMRTOEEER. EERASHETHRHEE. VR ABERNESIRES
B T b LR
What are the feedbacks between the hiotic and abiotic portians of ecosysterns and landscapes. How to ¢limatics, anthro-

pogenic. and biatic processes regulate biogeochemical processes

1. #—teERE LT ENERERERNS - M EREENHBEBR

How do patterns and processes at ane spatial or temporal scale affect those at other scales

12, BE& AR A ST RAFER FAE A B I B e BT R Ray B
What are the consequences of environmental variability. mcluding natural and anthropogenic disturbance, for individuals,

populations . or commutuites

¥ 9 Lubchenco F 199D UM+ KEES TR
Table 9 Key research topics suggested by Lubchenco ef al. (1991014

l. EBEMETEYESLRIRTUMEEER, EvEFEHSRHY, AaERESF I8 ENERSE
ik ek EF S Eol. LS. KENE S RFASH TR Tl
Determine the ecclogical causes and consequences of glohal elimate change by quantifying and modeling the links between

biospheric and global change

I MEEWESAEH AL R AR e R T T e A BT SN R
i TR S R

Determine the ecological causes and consequences of changes in atmosphernie, satl, freshwater, or marine chemistry , using
fundamenta) models of how ecological systems regulate the chemistry of the biosphere and medels for the ecological eanse-

quences of changes in these processes

3. MELHBAKOFEHAMEMAETSE. QKK E P bFDERAO UL ST S
BT b (h 2 A ML O She e E o 0 e T R B A R L AL A R R tE TR e B e e BT
Determine the ecological consequences of land-and water-use change through 2 functional understanding of how land con-

version and water diversion affect ecological processes
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4. HE AKHERA QBT RAFET AR IERERETR

Determine the evolutionary conseqyuences of anthropoagenic and other environmental chenges

5 BIUEWEEAHEE. DHRHEEY, MHERE S REER. UTER SR EE ST, BESRY
T b EH R R W R R R R

Inventory the patterns of genetic, species. habitat, and ecosystem diversity. Determine the rates of change of biclogical di-
wersity and the subsequent effects on community structare and ecosystern processes. Accelerate research an factors deter-

muning diversity at all Jevels

6, IR EH R IE TR AT R R
Accelerate research on the hiology of rare und declining species and develop the scientilic information necessary to snstam

populations of potentally valuable rare and declning species

7. BEEMAERAAETRESE, R EWNEEY FERERAAENTAEBERSN Y EFE
Determine patterns snd mndicators of ecological response~ o stress, leading to technclogies necessary to assess the status of

ecologieal systems. ta forecast and assess stress, and 1o momtor the recovery of damaged ecological systems

8. WEKEETRFFHBEHTR
Accelerate the basic science of restoring damaged and degraded ecological systems. by developing, testimg and applying

principles of restoration ecology

9. BYFAREBFRHAEARENHAETS R 52
Advance, tesc. and apply ecological principles for the design and use of sustainable, managged ecclogical systems at appro-

prately large srales

10, WEFXTHEFED RRLEDH AR TREASEMNERREOTR

Determine the principles that govern outbreaks and patrerns of spread of pest and disease organisms

5§ FEERNFERENHER

FEMHEANLRREZRERN EREN 1Z —, HLE S TR RO B R, B2 haFHr L
FHEABEAFARELRT. EFRARRER, MES¥RBAMRCHET ZWHM L ATES
WFILAFE: D HEIHENTEAER. S5 HFIMNAEEEEANEEFRTEELEEN '
Ko, AT AR, SAEE, JEFSRESTRGERUARERRNZERN. HRCHE S
EERNESFRAEEMEN. ARERNITEIRBEEE. ET MM, FEHOAWK, EEKH, KTEE
MMEHRLEEY. BRITAHSEERBEFEASL. 2) B L. BERESREXESHLEREL
FHIERE. ETEIHATMEEE FRNME T, BEA UM TEZESPFRAFIRLNRELEN
REMIBEOFYRTER. HEIPNBBEEANS S, @ESFEYBOIBMA AN, IR TFRAE
REIMESZRAEEMNIENEN. O 4 T7EPFEHER. 4 FEPFHEAHRERBOLRH
TREEK S, B, WEHDNAEFHARY. SEESTERASHRMITELEETEIBAME X
£, AT KR AR GIEETRNZRE LEFEHHEFR, Gt RET ddEEEH
ARMEETHEEEELELTRPAHCE. (O BEAEEER. BEEB RAORRESERMEEREE
R, XFERAAKERT AMNERNEEERESSZZGTRDAESN, AESESETRECHELR
EBEBPSEEM. (5) HitErE. EEFIEP, TREETH TE, P2tk I bR 2kl
. EITENMHEE T . FESH . HRFFGTEEEHS TEAERR. IEBESERTUNF
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WELRE MR B R T RAR . B, ER PR RFNFHR AT ERES T EFrRMEE R,
6 HiF

TS A T EEFEEM L TS AN - i SRS AT . S EE A
HYNIEETHEISE®EE. () HaREEE ) £ EFTHESHOT 2 IEARMERHES
B MEEHLEWH, £5¥WHE, OB HAESHG. HETESEXEMHRYS: TAF L0 AR
B, BHMEYH—#. L5220 F -HERENIR. HNEETE. ST ERTENIRHESET
EERMED. B ESXEFENEFRITNFEARGTIEENREEEENAE,: HSRRINESER
BHAAFNHAREFESENS L. B8, YEARWIEM S SRR ESLERRAN S
RABH—EET.

g EBrE, Rtk PR, FIMA AR FEENESYEEHRTRE2EMMAEL. € - Fi R
ELEWRRARMEDRHBIETENDERETEE, B E A B A S E A el g . X
PUREE . MEMET  E8 T M B 5 I I e 6 R X s B B R e B R RY .
FE S M B R AR EM LSRR R A LR £ RS M R,
IR AR FENRTERAES A8 THEAUNAS S EEN; BB L AZEAUBEEY
PRERBMERERESE: BEP S T EREREF RIS RP RN A RS RSN S
MAWMMYIER, FRE TN MG B0 MEREGSER TGS WSS, 7o E£ 525
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