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Abstract ; Carrying capacity (CC) research has been one of the most appealing, sophisticated topics as well as a theoretical
frontier in modern ecology. Based on literature review on CC research history, the Evolutionary Tree Map of CC research
was mapped, which divided the CC research history into three phases: discipline emergence, exploring application and
deepening theory, then generated main characters, concerned disciplines and diverse views in different phases of CC
research, respectively. CC rooted from human demography, population biology and applied ecology. In its emergence
phase, CC research, focused on the growth law of non-human being biological population, archived its scientific definition,
mathematic functions and discipline mechanism, all of which consist of the basis of a new scientific theory. The second
phase of CC research ranged from 1953 to middle and late 1980s. Under the background of global crisis of resource and
environment, CC focused upon its application to resolve the constraint of environment and natural resources that human
society were suffering from, accompanying with amount of discipline debates simultaneously. Since late 1980s, CC research
stepped into the deepening theory phase when CC research was not always confined by the theories and methods of biological
population CC any more. Otherwise, people realized that human CC was impacted not only by natural factors such as natural
resources and environment, but also heavily by cultural and social factors of human itself. Thus, these anthropogenic factors
were admitted to CC research, which help the classical CC research to bring about human CC research while separating from

the theories and methods of the non-human biological population CC research.
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The second phase, application and argument phase, was characterized by the application of CC to human social-
economy activity and numerous arguments on human growth limit. In 1986, one year before " Our Common Future" released
by WCED, Hardin put forward a concept of cultural carrying capacity which means human carrying capacity is influenced by
not only natural factors but also cultural factors, such as technological innovation, trade, consumption preference and life
style etc. Then, the evolution of CC developed into the third phase. Inspire by the concept cultural carrying capacity,
ecologists recognized that human carrying capacity is totally different with animal’s, cultural or social factors should be

integrated into assessment method of human carrying capacity.
Key Words: carrying capacity; cultural carrying capacity; evolutionary tree ; growth limit; prospect
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Fig. 1 Evolutionary Tree of Carrying Capacity

[18~27]

REARE, WK OARZ R BRERMH L. DREEHA DS H B & X BB A A a7 AR 2k /1 38
WHIEARB R MRATIE, J5 R AR 5225 # R E TiXAE — S R R 4514, B S 7R B8 A\ B8 g 7K
A FISRIFZE T PR LEA,

TREBITERIEN 73 /b — 1~ B R R B IS e KB A X2 8 i 3% 7 12 (Logistic equation ) F#& H o
1838 4F HFI A $i2: 5 Pierre F. Verhulst 45 1 YK Logistic 22 AR 35 T /R BEMT A O HRSS 2! hiR#E
PRSI T R (1 2) % IR 19 e Wik E L LRI RS R E 3 2 ve T (Essex) 20a B9 A K 5048

* 1987 48, AR A AR R 4E 22 0 T I E i R SRR R R E RS RR T — B (BRABERBARKD o

http ://www. ecologica. cn



2 AREE L RBAERKER KRS RE 881

B T HRRR, X EE KX LA O BESE
BETH T EYESAEERA, R4 — it
J&i ,1920 4E3£ H ) Raymond Pearl 2 #% & H [F]ZE Lowell
J. Reed 7EF-ANFIE Verhulst BFFE TAERIEBL T [RIFE M
SEHLAR T logistic 3 R 2

TERE S Y 20 tH40 B, 55 & R G2 4330
FIFA LI S BPAN R T A B BUR TR T 2%
Wi RS 5 SRS, R R Y B g
T YIEERY % RIUIE S B IR IRE T A ’
PR KB BT H B8 Logistic B £ ARFAE , T BF A= B2 R
HEPIFPEENAR IR BIAF & Logistic B 283 K AF4E /) 41 Fig. 2 Logistic Population Growth Curve
T30 i Scheffer' ) X 3 [ BTz 0 fim N 7 R A6
AUk [X 35,3 B LY 1% 9k B 19 ( Pribilof Islands) Hr St. £ (St Matthew
Paul f1 St. George Pi~ % FYIEMBEAIBFFR (B 3), 1944 1950 1955 1960 1966

MO RBSRIGT F TR T/ERR, (O 200 A
BA BB 42 R R ) X AR, T 2 A K OP
(saturation level) ” ™1 | BR (upper limits ) ” “ 5 & Fp B
¥ & ( maximum populations )” =Y, “S HI gl 2% #F T £&
(Asymptotes ) ” P SR A M TE RS AR T BB ARl
BHED Y AFERFERE ISR ENE 19 g 500 1
RZ 20 4236 E PUFRHX 20 E 2 TR A A
BT 2% I A 25 2 U 9, 1870 4E 8 1890 4F T D )
2 18] 3 [ PG &5 & Ol i P & R 07 1 1 %A, 4505 4 (St. Paul)
F A E AR G468 R AR E X AR R
FIRTE— A BRI D IR A B [B] AR HOZ IR = . . :

Fig. 3 Reindeer Population Growth in St. Paul, St. George and St.

HEfEEN MR RERELE, 20 42 20 FRKE |0 ded
Kaibab &) R R BAHHE R WHIR 55001
s B i T R S

MIRLAGE —HEF 1953 48, R B WS B EETH T BRELSERRPHEGHERE—E" . Odum
1953 4E55 1 YRATARER I AR A2 48 30 35 i 4 A R B KB 3 B0 R AR, KR B A& 8 SO “ MR
B ERR” Y BB AR SRR MR K. MR YITE RS ERI A T R EEECR I KL g — 7R AR
BIXHE—NELEMMEE T . 7EUE RARES TS, S o =E5 M HZENFE T REER KR
TNARER T B AR T S, T 7R B R0 A e S B 1) R 6 R 7R BB

TERRTRBAEE P B, AR SE L T — DRSS IS i 7R 18 U TR B 2= R A DA KB # P 5%
SRR, N — PR ITT T IRSEMEA . (X —Br BoRE S R B AR U2 AR AR W Fp B
B IS ERIT O &, H R B IE A TR U A8 TH G M S PRIl &, 76 1834 AE D/REE At G —1%
LB, I TFRIVFBARKIES , NFAREEFHAR S 2R A O ZR18 3EKARE N, AR A DK IFEHE BB
P PR BB IR SR | PR LA AR A — Bt 1] B SR N O () A8 FB 203 N 12 T 3, AR IS it o
BA BEIERA SR N HE 3 SEPREE S £
2 FAFHELHMARER

1953 4% 20 42 80 AR FE X — Bt (B /T AR VE R /R E 1 IS R R IWIR R K Bt . 20 4l Nt +4F

v =N (K=N)
dr K

(AR

PRI i 2%

- 5000

1500
— 4000

1000 - \ ~ 3000
LY
A

44z Billion

\| { 2000

FREEHLEL (St. Matthew)

. - 1000

3 St. Paul,St. George FI St. Matthew &Y FEFP S E3hAS

http ://www. ecologica. cn



882 £ F ¥ W 29 %

RIBR T RBRIEREAEEN, LB FIEBRS SRR ALR RS AR A Z M LR Ml e
R B R BB FEAFHLE T B R PRSI 2, A FEAUR BR T B ai BB BE 5T, T2 i AAE A28 49
FRRESE R AR AR R 29T BN 1 TR 4 1] ABE ST SRR S 1 20 P M ARG at S R BIRED £ K
BT ARB I IS I IR B [ B, 1 2 BR BT IR SRR MR ML 5T LA T A R\ S84k & ThT i 19 98 R 3R 355 1]
2 A BRI R T S R — B BORE T R R MR 1972 4R B BB ARF R RO (K IR R ) i
Bt 20 22 70 ARG I 80 R0, k& EARUR A Z1(FAO) (HBL SCH A (UNESO) A BHa1E 5 K &
L (OECD) %6 55 J5 JT & 1 2K 3 1 Bk 78 AR R S B9 N 01 7 38 0 BF 2 2 3 39 [ 5 A 582 il ) 7 38 0 T 5
I,ﬂ-:-[37, 38] R

1972 4258 D{RIRHR e R 1 (4 K AR BR) P B AR A WA o PR 7R 8 1 i b — B, (B TR e 402
X — B B A R B NSRRI B FEad A P — AR O E 2 A LR, iR TR O (0 K AR AR FR) S T 2R 4
AN BARE KA I st Bk A P AR S0 b b T LT SR R YR UER A AN PR 525 S RE D A BRAE AR BE SRR A
RETFR TR K, 5 D/REEA FRPTA R R R R B R) AR5 18 TR ARA &M 4,
MRZEFE T SN BRFHR KA T A= MRS in R EL M E R, ARG 3h 2 F 2
BT EA R AR X AL SRR BB HEAT T B, 48 B AR RAL AR A BT kS
K& WREFHSESE—EFNEERB . (R R) HE3h T RE I WL B g, fe iR
BRI R F AR R B A R B, — BRI A S RE BB R,
SRR KR AT SR A R 3l s A R Al i AR R A R AR
VA AR E T SRR Y SRR, NSRBI PTE R AR E WA ULERED
IR BT A AR 1D, T PR B A2kt 45 B 20383 T I A 3 VR ) K VR U B 7= R U L RE IR IR A
SRGBF R AT LR T L RE S JKFERE ) 07 IR E T RETR AR R A
SHHENURAESRERB I FMAETR™ HNBERFHARB I RBIZERHMAMRE R
ﬁjj[ﬂ, 58] R

(B MR BR) & R A RIEH 5 E T 6 F IR B A KA BR A MR Gt > 2 g — 7 2
PN RIR R FRIRI AT R, AAARE A SRR TR, M EK 75— RUESER N E
AR VIR B KR , AN AR L FEAE SRTITRA B R B QB 2 T Bk A R B 1 , I 7] REXS HbBR 3 AL
SRR o TEARE I R JRHIX — W, 8 BXUT7 ABEIR )R £ AL, B X SR k20 BE TR 4R i AR B
JIRIF T - EeAExt i AR R B A S B AR

% [ T L 22 K% Julian L. Simon' V3 —HHHA SRVIR A RFIENS , LU IR R B P BV # 5
X CHE R B RR ) UL RUAR Y T 58 U PE . X BB 5F 22 X 2 I 2 IR HE B TR K B IR, A A6
P s 1 8 2238 B 3 4 PRI AR B 20 0 BOR AR B T A ok, A A S BUAE T 4 AR R K 2238 2 A B A B
PRI AR FT LASE 3 B AR AR ) o ZE AT MO R AT S L ) A SR B, R TG R A B AR s
A0 AT LA AR BB T ELIEZE Z BUHTA B BT RBIR , T LA W b3 g NS A B IR 838 , Pl UK AW
A ToRR B e B ARV, Tl B e B T A SR A I 2 SR B IR 9 3 B R AL A R R 15
Yy iR AR S5 TR

173 [7i]— Bk 393 ) £ 25 2 S A Ny 3t BR A 73 K (AR BROEANIIE B BA B, AHLER B B P L B AR S sh 7R3
BB SL AN BT R R B AR B AE S RN 3 AT TR AN AL S L B A RAFTER IR , Bk AR
TIREBSEATTER) o 1966 4F, RE L3 K K. E. Baulding 7EHX 5 RAGIR 257 BIE ™ A B KRR 19  BRK 2
KM ER T W AT D) — 3O TR LK HBRIX 5 A 94T B2 F M o AZRARAT THETE T8 Z i R i)
— A, BRI T O B A REIRERSTR A R, A\ DRI B B R LR S T P TR N A PR BT
FER'®) . Hardin % — 2023 K BR HLr o A S0 A4 A 2 A BRI S ™ sl — A 5 AR S8 & IR AT
YR R RS B P B B 2 ™ S TR AR B ST . S AR BB I SOt A B R

http ://www. ecologica. cn



2 AREE L RBAERKER KRS RE 883

HIBR AR A BRI T3, AN AR B AR — R 4 3 FHRA R T H B W Fh i X 5, (B 7E A b
AZK5 St. Paul St. George Fll St. Matthew %5 515 F B9 EBA X 7, B KIS [R] R ARXT T BRI 1
B NBIBR S SR AR, A 2SR ST, IR 2 Pt & R Rl T BRI R B 1, A%
RGBT RE SR ILA B BRI R o 3T AR ZHE BRI RT TR M4 25 0 AR I 2 A4 S 2 50N
S HBRAEFE AR ST 19 55 S0 — A J7 T, 490 Q0 T 4R AR R RN DR ST O B A AZE © S B ISR T K4
40% WG I A= 1Y o AR — I B A SR B Y R T R 5 S IR £ B, T I K Bk
Y —A R RGN A I8, 7E E FREE R 30 T 2BRAE S MBFS, 4 20 #4270 ERBES B 2P SCA
Z1('UNESCO) fy A 543151 (MAB) | FRRHEE IGBP THDP 811454 , £ BRAE A 2418 WA ] R B | 55
G2 A LR K RO S RIS, A S F AT AR E T AR B LI
BN HBER S RN B K BRSO AT BT AR A SRR Te 2 LRI 9, 3 S AR T A A T
HOER AR T MR, A NS A B A 215 3h AT BE B st | IE 76 o B 8 o s BR AR R A 7 %)

M 1953 4F 2 20 {20 80 4EAR b fE A IX — B (B B, A\ 28R 28 I P 9% K 252 ) SR Hh 28 i A 0 A B R R
BRI, A R R BRI F A REE X AKARBR SR 2N T AKH &bt s
PRI AR R T B RS, DR DA S8 3 4 T Ak R B AL s S A SR AR AR R BB AR LA T A S R
ZREARII , FREA RIS ALETA ST ™ o 3R ) HF 58 SCBR AL B £ 78 S b 2 M
BT AFTRE S BIRHIDGE 20 42 60 £ IBP BFSTHRIE 5 2%t AU R 3 a1 AR 3R 1 iR, A%
RIS R e N\ KBS 1R 5 A o o B D B HL T 5 % B AR AT T 46 I B I F AR B A i ~r
1E B AR R IR AL AL b H AR ER I BIS A B AR E BRI 2 FRFAE B S (IR A B # R A A HE A o
3 EEHNERHRLER

M 20 128 80 4EAR P E I 2= A  FEFRIS T 5 T, SCAL AR R ) st SR B I BRSNS B I WF S IR
MIE A MR REAR B 1 BURG H3f , 5 T 140 B0 b 25 P A A R B AR B 1 BEE J7 1, T AR BLIE 78 b R A7k
1. BRERBERERRSFHBRERWZWMIN, NIRRT E TR B3 AW ERE .
ML BE G T RS TR | R B (2 RN OISR BRI A B R ©
FNK B Ut SEEX AR B, 2 E X S AR WA B S B2 TEN A T, AT HFSE
RIBHAIE K, B i RS AL SRR AR B R 0 1 3h T ARB N E ) 2 H
BT A BRI AT S2BIE 3 5 5 LRI, 56T A8 K iR BR BBk AR 381 4 H B
BEE I A RS TR, TR — ELRESE ISR, St N A R B T 38 72 i 4R .

FHEE,ND/RESAERESE AN O PR LRI ORE SEEFRER X, BiIRBIAKEKE N
% A8 SRR RN, (H—E 3 1980 FRFEHIZ AT, ARt & B ZXRE S KA Bk
FEH AT o W 1986 4ETF 4 Harding™ SEARZMT T AR A 16 IR BHRE ) 120, AN AR B N 54
TR A , NSARER 1232 i BE VRS RG2S 15 2 B AR S — 1) 5 AN 2878 26 i IR R s i i) SC AL 7K
B, OERE S BRANTFAEYARER S 1992 48, Daily M Ehrlich™ $2 1 T — /MR &—FE &K
1 (Ks) , IR B F PRI ST (Ky) NN ARSI RIS ERE R ARBE BT £ A&
PAZ R R N O8R4+ SR B MR IS EE S S RERM T (R B2 5 W IRE # A Rt &) /T
AR RN DR TR PR KM T SR EK /N T A B& R 07 (B 4) 1, ik &
B SRS B MBS EARTR ER—FER, BRAORE] T AR SESEEDFRBR IR —AZE
FRER S LA SR B B9\ 1 BB A 2 (R, T SR SOk T 3 W 5 M EDUL & DL Bkt SO Rk
IS AL SR BB RE—E S, AECt SR E — 77w R KR B A B B RS,
WAL B HEREMT S %, B—FE, AERMERS EHR T RERZLMALERRNETHEEAR
ST R KA ERE S .

TEWREN AR 12 A A S SR BN G, BRI AR B KX S R AR

http ://www. ecologica. cn



884 £ F ¥ W 29 %

¥, Daily Fl Ehrlich'™ ] IPAT AR5 T U SR B X AEARE S H05m0 . Horp 1 9 A8 iU FR

o, B AR E ST s P AN B & A PO TR P . ANSRET - A DS E CFEIHE
Bk AR = F 1) B3, T = PAT; Meyer 1 Ausubel ¥ T K {5 7] ABIZS IR T HIXL logistic i1k 77 (L
B 5) 5 AR BRSO AR T BN, R ITH I AR T R E A B AR BB E R A DK,
1992 EfNER AR L TR William Rees K HA#+4: Wackernagel 42 H} 4 25 /2 38 ( ecological footprint ) 75 3%
HTEA%IE T ANBHE PR BARES KRB ERE, 3B T RS R 2 4 ALt &
& i 34k B B, BONE A N IR AR S AT H54E & SR IR S AR P I 2 A B R 2 LS T M2 1)
— AT, B G AIY S AR A SR IS Tk AR R B ST 4y 4 TF R, HEsh T AJSRE N BE 5 2 B T 4
BRVE R IR ZE B AR S

Ni
100

Kp

80
60 -
Ks

40 -

20 -

0 1 1
t 20 40 60 80 100 120

B4 YRR (KB) fikk 2k #7) (Ks) ) BS A ah AR GRS K i

[10]

Fig. 4 Biophysics(KB) and social(KS) carrying capacity Fig. 5 Bi-logistic growth from logistically increasing carrying capacity'$?!
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