Bok B4y
19824128

e >

22
S
ACTA ECOLOGICA SINICA

— IR KE RS

Vol. 2, No. ¢

Nov., 1982

pofdd:n
logistic ARFIEHABNY T
BRR™

G. Lawson™**

—. 4l
550 B0 R B B BT A T P S 4 T R

Tl

dX

ﬂmr:hx
HATABRWRAE, AFREBESBR.

X
GG )

(la)
ln—jé; =p,(t, -t

BB, H—-NEE logistic FHTRFEHRA:

(ab)
phat, tatnt, NEFE X, X, X, HFIA AN AR R R s pe HBEEE SR, BN
BREBEEOHNARBER—F RN, MEREYL, THEERHER BEZIRG,

dX
A M

pr =HLX<1-:¥—

i)

KH, X.RABHETHRMERREE whMBEEESE WE™ , 2RCo)wBRLIE

(2¢)
In 3’(‘: - nZn=X,
AFwEs, o

Xm ‘Xx = IJL(tz" tl)

@2d)
B logistic FTREW ZHNH, HFBRABRSERROFMHRBOER, BLEHRE

1. AR Qo) 3l B AW R A RE OOV A MR, AR EN T IR &
B, WHKZIHWF (Pielou, 1969;
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B ¢4 MEEEENEANEL (Rie =pL =pc =1)
----- HEHE ---logisticHE  ——FHHH

At, MR, EXMERT, %ﬁﬂ@fﬂ’:ﬁﬁﬁ‘ﬁféﬁﬁ% WEARFM (BAREMETHE 282D,
BE, FEReH, FEBETRIEENTIHETR Hlogistic TR [, K Xu/ X' WERR
'}Zzsb%EHA*ﬁéthi’J?’E[%lP\Jo
2. FHERYREABNITA
BT BER (Ta) SHABR Ga) EHR EE—HK, RESROBRERR. &
XS MR RA:
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EFREGT RERS, BEARESEL (O TRE-ZIROEY, RNATHOTRE
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D. (flic =pn XA - X/Xp) ~Do Xy, Y po(p) =pzs 9=0, Xo'>Xn B}, XRLECERP TS

RBAKE R TIET- RN EHlogistic 715 (Murdie,1976)

ax _ 1-X/ X0 _ \ - =0 Bt

E. df = ]J.(,X l—X/Xm’ \DDX’ E‘:[”Jvc(_p) ’_l-'lc’g“o s
oy — 1= X/ Xn*
= e D) X X

BRRE—FBHS B BRMNHRTHR WL,

1X . 1-X/X,* N
F. ——(Et—»= p,a< Slnz—l—“{l— 0.5> X—l—_:le/T,—, YDy =0.5n, g=0R, XE—FREHERE

WG LR, WIREE RN T —4F AW s

G. A% = sint Tt 050 ) KAZTIED sy~ 0.5, BRI
R MR,
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REYREAN—BATE, BRITIE:

(a) FHEFEEEW MG DR —58 BlE, BRHTAN, hTEE, HRESERF
HRBBHT s

(b)) ERMENTEREEESTHORY, XHRENFEEESER.
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b
&
o]
o

HI

i Ji)

B 6 yELETREH TN

SR

Verhulst-Pear] logistic J5#8 (Verhulst, 1838; Pearl %, 1920) FE—FHLET,
XANTTBREEDBFREHAF RS b BFEEE W, FERERSERE, BILPE
— IR T DREESTM R BT, RV RARMBIT NN — AT R, AMMBETRE
TEB IR DAER, YREFLRIHET, HFAREREYRMBRITE, BE, 5
X R A AR R B RO BB LSE R AL W . (Feller, 19405 Sang, 1950), KM HyFhBtiTH
FUY, EMBEFERARBRE—PUSA BRRANBFERE. MEY, MM YA E
HAEXMBATF (Thompson, 1952), H¢HE, YUMBMWRAEENLE, ABRFEEEER
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B logistic FEBMA R, FHHBE TR EAMRA (Kitching, 1957) , RKHTHILIK,
MEMLETHEFRE T AR S E B RlogisticTjF2 (Causton, 1977), Hi1 FTXETHE
REETEXALMARNAR EEE logistic J7RE, HBHMREA LR logistic JTRTE
AR EIHAL. AT B AR INTE XA T7 7 R 5T IR B A R0 0 00 R B R S R —
MEHME (Lack, 1966),

FXMAES T AR R, IR B SRIR R A AT BB A &Rk R
%, MHASIEBE=ZASHURFHETRHNERYIOARRE, BRET—THRE,
B RUTE INBE T X HM A B BB TR TS, BBIHY RIBER. X AHI M AR ER
BT logistic 7752, BNHLMLHIBIIES, WHTESTE Z K & B, MWERH
logistic 77 B2 AR B BT A B 7 — PR AR 15 00 T O 0 BT ABERY B 55— AR S 46 1 0 Oy B R 1
G/REREHOTR . FEBERABRT, WiEAR24MBR, HPEEN+MBRILPHR
BT ARFPAMEY ., 1Y, SiWBIABRK SRR, ERMZIRE, HHE AR
logistic FRE NN, HEREERFETHIMKTN, BMTHETHLRE, B2
TERFPHAWESEHOTHHBNT IR, EEELTHET, XARNSEREEY, Of
DR 2 AR R R AT 2 — TR R R REIT o 53 B
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A NEW MODEL OF SINGLE-SPECIES
POPULATION—BY EXTENDING OF THE LOGISTIC
AND EXPONENTIAL EQUATIONS WITH
SEVERAL LIMITING CONDITIONS

Cui Qiwu* G. Lawson*¥*

Using the adsorbtion theory of chemical kinetics, the rate of growth of a single
population is expressed as; ‘

dX/dt=pX(1-X/XD/ (1 ~X/X,)
where X is population density, X, is the maximum population density permitted
by the supply of a limiting resource and X,, is a parameter which expresses the
efficiency of utilisation, or uptake, of the resource. If X, =X, or X,/> X, the
equation reduces to an expomnential or logistic form.
B is a parameter, in units of £7!, concerning the velocity of population increment.
Its value is intermediate between the value for exponential growth and that for
logistic growth, and is set by the coefficient X,'/X,, If this coefficient is large,
utilisation efficiency is low and population increment is restricted early by the
limiting resource. Thus, unlike the logistic equation, the course of population
incremental velocity in this new equation is not symmetrical with time; and it
is demonstrated that this conforms better to the observed growth of microorga-
nisms, and annual and perennial plants. The basic equation has been refined to
account for senescence and the seasonality of growth as follows;

dX/dt =p* X1 - X/X, 0 /0 - X/X.)

which is very similar to the previous equation but where,
p* = pesin® (wd/12) — Dyt?

% Xnpgsin? (st /12) ~ Dyt9)
and An® = (esin? (mt/12) ~ X, D%/ X))

(this time in months ps and D, are parameters concerning initial growth and

death velocity, and g is a species specific constant expressing life span)

®  Peymanent addyess, Instituie of Forestry and pedology, Shenyang, China,
e Institute of Terrestrial Ecology, Grange-over—-Sands, Cumbria, U, K. LA11 6 U
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