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A STUDY ON REGULATIVE MODEL OF
CASTANOPSIS KAWAKAMII POPULATION
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Abstract Based on the study of natural thinning process in plant populations being
described by predecessors, the authors induced a theoretical model describing the whole
density change process combined with self-adaptive and general model (SGM), ie.
InN=aln®S+blnS+c, where N and S represent population density and mean basal area
per plant, and a, b and c are parameters. It was found that the growth process of
plants shown in the model is a kind of the Gompertz Curve. Meantime, the authors
proposed a tree density effect model in the stand that can be used in different site
conditions and growth stages. The model is described as N=exp (0.0462994 H**?*¥n’s—
1.221487 HOO®I¥|ns + 6 253176 H*'®1%) which is very well proved by observed data from
Castanopsis kawakamii population density, and which is very useful in practice and will
provide a scientific basis for forest management.
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¥ [ #% ( Castanopsis kawakamii Hayata) , WmHRHFERE. BEE BEEX_&HAEMHE
Y, RERFLRBAMNFHZ—, ﬂ%ﬁf%zgﬁﬁﬁﬂf?ﬁﬁﬁﬂgﬁﬁz—m. HBEROH
WEB A, NEERE. THE. TR FENAESHBREAN. BEZH/N, Ryi—w )L
ﬁﬁﬂ?%%%%%&&@%Eﬁ%%&%?%mi%ﬁ%m,

MBENARATRE-ITESEENERIE, HEEf SR ARG HeE RTMERK
L BrEH, (EFDBERO SR 43S A T LA AR BR KT L REEWMMBHEHERT
SruBEHARESEFEHNARERAL, HEHEYT, RESEEAREEY S, EERE
i 4 0 3 R B UR T A 4 AR, ﬁﬁﬁﬁmﬁﬂﬁ&TW#ﬁﬁ%%W&ﬁﬁﬁﬁ%ﬂ:ﬂ‘J
BRAAATR, EERIEYFHRESBRY, A EE R EM K EEE B RA
g B LG, _%ﬁ%f&%ﬂ‘ﬁ”ﬁﬁ] B BB B R B A AL R KRB EEER
FEEMERSIREX.

1 AEX R

RS RRPRATFSENEEY, &K 700 hm?, % K 4 TIush 26°7'-26 °10",
KRB 117 °24/— 117°27, RBRRFWAMZERSE, KRBT HBALE, ##200—500 m.
LWMTTH, FEHBRER194T, BRBMEAR-S55C, BREN0T, XF 10 C FEREH
62157 ; A FHMETIR 1500 mm, 3—8 AMMEILEM 75%, KT 0.1 mm K4 BT H I
1w3d;m%mwﬁﬁEW%;¢¥ﬂMﬁL6m¢;méﬁ%,zﬁﬁﬁ‘%%EE\%
ﬁ%&,%Eéﬁmgm,M%ﬁ?i,%ﬂmﬁmﬁmmmmﬁﬁﬁm%é,ﬁﬂ?ﬁ%&
&,ﬁﬁam%‘iﬂ#%wmﬂgﬁmwmm&ﬁﬁﬂ.iﬁ%ﬁigﬁ%ﬁﬁ,ﬁ&ﬁ%
e, FREEE, £%:%10-1.5m HERBEEEE, KEAESEEF. ELREIRE
#%WT,ﬁ%ﬁ%$ﬁ,ﬁ%%ﬁ§#,%ﬁ%iw@ﬁ,mmﬁgﬁoxzt,%*w
?ﬁE,W&ﬁ—%Mﬂﬁ,%ﬁﬁﬁ,iﬁ%@,¥¢ﬁ%mméﬁ,%&¢ﬂﬂ%ﬁﬁﬁ
BK BT AR 9 SR AERST,

2 BFRIGTH
2.1 BEHE

o HEAE 2 R AR R X AR R EIEAR 200 — 500 m R4 RHE R B LM R IR X
KSR, EAEKEETEROASPRKERRENERE 18 S, ERILR
mmoﬁ,ﬁﬁ&#ﬂﬁﬁﬁ*&ﬁ,&umnﬁﬁ%—ﬁ%&%%%*,Eiﬁﬂmﬁ¢w
WAL, M. WA BIE. ETEGENRR> 4 cm) MEHHHBEEE. 2K &
Horp AR AR TR AR T DL AR 1.

2.2 PFHFRRBNHES
BTAFFFESE Ab e KA (Verhulst, 1838, Smith, 1963, Gompertz, 1972, 4 -Lawson,

1982, AEZ, 1985), HIRBORMBENICER KRBT M R, KAL) RS R
ERR B T S B, 1 A YEVRAN S (A A B A R 0 AR B P SE R 9
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1 18HEMMNRKEHMESHHR
Table 1 The distribution of Castanopsis kawakamii in the 18 quadrats

ik 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Quadrats ‘ .
D 150 150 167 150 300 167 117 100 160 113 200 222 167 238 280 280 329 100

H 21.83 23.48 20.84 24.60 25.65 21.00 19.10 18.90 18.20 20.67 22.27 21.73 22.20 22.60 21.73 21.83 22.67 22.00
BA 1332 2425 945 2543 938 957 1696 1574 920 2774 1355 516 996 1137 869 1114 627 996

D= % (% hm?), Density (plant hm?); H= 3% KT F, Mean height of dominant trees (m); BA= #5F
#EEM, Mean basal area (cm? plant?)

B R TR, B IH RN, HREAGRMERENEMN, MHTAKNEKRER
A, MPERABRMORKNE, MHHHEFOELAERETHEEEANELRERR LA
Farr 7£ 19 B R Y=ad® kEFAOF TR EHEZ BKXR; 3#E Riencke L. H. (1933) &
LR BHRSFESSRZHRESR N=KD° N hEHpHE, DI TFHER, a. K AW
AR EH, AN ERSBEOASTELEREREARS THRENER, SHERME
BRIX, WERRAMFa BT -1.655 AEMNERBEX(Yoda, 1953) RATEAMYEES
ERKZBEIFEHNRR:

V=KN* - (1)
VREHAARER, NIANEREE. () AAERSIHREERRN, IHEY EFRAR
iR, Silvertown J. W. (1982) iR AL B X R R, SHERAR (H) HRAK—FIIHK

4, BARE:
V=A—BN )
HTHRMS R ER TSR, FIAFREAR(H) ERRSLBSHE, IHEE:
V=a;H" - a ,H"’N 3)

R (1968) FEE B K IBP, FMbHRMEREEHHEERBLBMERA
B, BESTAAME, TRIEH V=aN'-b. HARNBRELZEAH (1) XRFRRA BB
WM A, FHEE(1978). X FEIF (1983). David A. Petter (1984). O’ Heill M
Deaugelies (1981), &% (199 EHRA (DK, HRA (D). (2). 3) ARV HIHE
MRS G: (1) RBEA EHEMFASL A MERKSEKNBR BB A X EER, &
ERNAZREG; (2 ALEASNMEFEERFRCNZ REEERNSEAES, Bk
AT 38 R -

V=aN!+ HP? “)
V RHRMR, N RAMERER, HAIKMEEARE, a. 81, 2 HS¥, HEKRESH
PR, HREY REMDHBEAKNOFEEELNE FERIREM LRSS HE
RERR., RARVURRRE— RS B (N) RIS L A0 T RIS

1 dN

N dr =a,+tat 48 N=N,x Exp (a¢+a,t’) )
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R N RPIIEEE, a a, FEE, tHEFE. (5) XE LA BENVEBARBRMREEK
iR R R Kl 2R ED AR

4B B - B ©
B(t) Wt 2B AR, r REHKR, K hFREANER, 0 AZE

Wik, ZSCOHSR R (6) 3B B St B A FC R AR BE BB ROE Y K R i R

s

-Z—f-—rS(l— o) )
S AT ZIFREETR, r FNEBKE, KAFRENE, 0. ¢ B, HE(6) XM
(X, (OXERB (N RY0=0 Wi, B RNEBE(6) K, FnthagZRmrg
(1838) . Smith #%! (1963) . Gompertz %! (1972) F# -Lawson & (1982), A7) R

RRREEE R — M EE R B, HRLER.

% Zs r(1-S"K®)  (¢InK>0InS) ®)
®os=(X oy ©

Hepe=(K°/SD)—1, a=rf, S HEME, KA S K LMRME, S,Xt=0MHE.
Imu(s) RABREETR, HYUNERIERLE (T fﬂeﬁﬁ?&?} 1 (9) AR

t= L nc— L ln( ch -1 (10)
o o
¥ (9) ”QFF c A (10) 'K‘A%.
S0 KlP_SB
—5 o5 5 +1nﬁ) (11)
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1 S
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Hpe MAHEHESELEZE. #(12) RRA (D KX, B/A:
N S a S
N, —exp[T In— s, + 721— lnzTS,—O— +é,] (13)
(e, AHBHEEARLMEZE), ¥ (13) AMABHEEE:
InN=aln*S+bInS +c¢ (14)

K a=a/rt. b=ayr—Qa,/AIS, c=e&,+ (a,/r)nS,— (a/)InS,+1nN,, B a. b, c HFFES
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hdHXE, XES. NARNERRLHER (fulldensity curve) WM B FYHKETNSE
FOREEEE k. dAMEINEE, HPdRESTF 32, ENEARELE, REEELNREN:
dinS

=-d (15)

dinN
; v sngm. 4N
& (14) AR —7 o 2alnS+b (16)
(15) XA (16) X5 F: 2alnS+b+1/d=0 (17)

Ha bSBEFERWAR] ZEANER, (14 RP, Ha=0r, B lnN=blnS+c, F
# InS=-H1aN +1lnc’=In(N¥+c’), Bl S=c’+ N* =kN¥, >} Yada FrRili#) B R 3/2 %W,

¥ (14) KRBT RITR: S=K + exp[(@lnN—B(N)'"] (18)
Fe: K=exp(). « BNy NZ¥, HHEMATTES, THHKETH(S) SHEEE
(N) ESEE. BF N5t HERARA N exp(ft) &R, (18) AEREREREY
2 | % i Gompertz A K FBAN —FHEK, HEEE (S AFHEYERTELN—F
Gompertz £ K H%k, HXFNEHAAEX, EE5MHEEAX RN, EE2KEH, HOH
HERSHEAZ., TR, (18) RHEH LRFMBEERNSE R, BPER (14) BEERNMER
M ABENZE AR,

3 RGN

B IS AR, REBESHEARNTHAKRERIIE 18 AWK, HX
HIRMRA (9) KX, HERIEER.

InN = 10.9831 — 1.1245InS +0.0435InS : (19)
(r=0.6667)
. N REASEAEHKRE, S RS TFYRKRERR. ¥(19) AK%EN:
S=exp[12.925287 — SQR(-0.6465592 +0.1721nN)/0.174] (20)

XE 100 < N < 329, BURANERREGEMBEAKTHEEROXRR. BARY, B
%M EEREOE AR, MEAKTHEERESE/D, B4 32 AREHNEIRD. HK
HHEHBMERFHAR, SNHNESKERAR, HAESRENMTERMPREOFARS, H
SARFRE. FREBOBEENER, BEBEKRRERRA, OEMRREE B, IR
BEARREAKTHEEEHMEEEER NEHRAZERES) . FHik(14) RPARFREN
BEEAERSRUERFEE, (19 [ALERREAXMAR. HFEIPTH, FAHATF
W (H) AR 8 — R FUAKS b 6 35 B R AR A (14) SUANDASAR LA Ay . AT BFSEAk S
By, BEST MRS LTI SR, FSIARAREARTHE (H) Rehs BB SHE, X
MaERRNER. TE&E. SESG. WRSHAEERFREREREERT.

(14) RE|ARBEALHBHSEER: a=aqH", b=a,H"”, c=a,H”, |3

N =exp(a,H"'In’S + a,H"InS + a;H") 21
EDWE R AU (14) RERRLIBAAHARFZT R EHBITRER,

(21) R BHEREFT R, —BEERAESHTEYUES, AESHEER, HHERREXR
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B, FExIPMERBRARBE R, ASCRARBRGERMEME T E, HAFEREE (21 AF
b by by =SFMMEN 0, BN (14) R, T REATRIEAT - 1 A 20 4k M 78 Wi v B 5 K o
BAERRXAMYESED (19 R, 19 XX 21) KAWBERX, AR ARLED
xf (21) RANSEHATH BB R B AR AR, RIS [CHS R 2 B S A 2

N =exp(0.0462994 HO%?05In25 — 1221487 H"'*®In§ + 6.253176 H*'*¥' (22)
BEHXEHr=0.8263, BEEFHFML , =77521.77, FABETH M Q=24589.82, BTk
Z4HT, KRB F=0.0576<F (2. 16)=3.63, AHHA (22) USHREE.
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KIBEYE RN EEEEME XEYEBR, {RT-FHESHEEHHEAERERYKE
BA X T EREEE (14) R, ZAFREWEYERSER—F Gompertz i £L.

B (22) B EMARBMEHRAEY R, WERBHAERMHEREEINE R, [
FERRB LA AR ZE BT HATHII, TSR AT A B RL i % 18 B 33— Yo R
WEARSRRE, F£5) Yada fIEZH 2 =3RS, ZORFER—LM&H. WREZEITH
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AR, oA R T EBIF FMREE T B Ha.
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