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MODIFICATION OF POPULATION GROWTH MODEL*

HONG Wei, WU Chengzhen* * & YAN Shujun
(Forestry College, Fujian Agriculture and Forestry University, Nanping, Fujian 353001, China)

Abstract Model (NLM) ds(di) ™' =rs(1 — ds’/k) ,a new Logistic, self-adaptive, nonlinear restrictive and general mecha-
nism model, was presented, in which d is a parameter for describing the effect of environment on population growth and 6 a pa-
rameter of intraspecific competition. The model includes the exponential model, linear dependence model, nonlinear restrictive
model of hollow and protruding growth by the control competitive index d and §. Based on the investigated data of dominance
degree from Castanopsis kawakamii and Castanopsis hystrix population, the main models of population growth were fitted by Ge-
netic algorithms. The compared results showed that the new model could well describe the growth law of C. kawakamii and C.

hystrix population, and that NLM was a good mechanism model for simulating the growth dynamics of population. Tab 4,
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Table 1 Series of basal area of Castanopsis kawakamii population
TS SLBRE S; T SLBRE S; HE 75 LA S;
Series of basal area  Actual value of basal area|| Series of basal area  Actual value of basal area|| Series of basal area  Actual value of basal area
7.5 2.6728E -04 127.5 7.8152 247.5 19.7340
22.5 3.7210E -02 142.5 9.7932 262.5 19.7340
37.5 0.2344 157.5 11.3927 277.5 21.1489
52.5 0.7634 172.5 13.4078 292.5 21.3489
67.5 1.4897 187.5 16.6415 307.5 21.3489
82.5 2.6597 202.2 16.7550 322.5 21.3489
97.5 4. 4065 217.5 17.9175 337.5 21.9429
112.5 6.1296 232.5 19.7340 352.5 22.2963
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Table 2 Comparison of six models for C. kawakamii

R FR Logistic F7Y #8-Lawson f575 gK-Logistic 7Y X1|-Logistic 157 ogrin ol Fipim

Name of model Logistic model Cui-Logistic model Zhang-Logistic model Liu-Logistic model Modified model New model
BB ¢ =352.19920 a=0.5 ¢ =351.69130 ¢=27.91432 ¢=6.35035 ¢ =6.46527
Paramet//ers of r=0.039127 b= —-4.05260 r=0.034074 r=0.024803 r=0.051865 a =0.020528
model k =20. 84095 r=0.041911 k=21.34258 k =56.28010 k =3.30031 k=3.11629
k=21.22721 0=1.55992 0=0.73292 6=0.38459 6=0.39369

¢ =0.55996 d =0.91990

IR Q =28.1467 Q=11.8742 Q =9.6428 Q =4.8367 Q0 =3.6397 Q =3.5933

Square sum of residues
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Table 3  Series of basal area of Castanopsis hystrix population

wEp EER S e S R

) 1/0. 6269372 ( 10)

FLEFHFS . .
Series of Initial and SeRE S, Theoretic Initial and
basal area actual value of 4] value value of  theoretic value
basal area  f1,.50] arca  basal arca  Of basal area
5 0.0522 0.0522 0.2975 0.2975
10 0.3970 0.4492 0. 6468 0.3493
15 0.9855 1.4347 1.3560 0.7092
20 1.1667 2.6014 2.6921 1.3361
25 2.7097 5.3111 4. 9568 2.2647
30 3.1181 8.4292 8.2960 3.3392
35 3.4652 11. 8944 12.4724 4.1764
40 5.0248 16.9192 16. 8669 4.3945
45 4.0314 20. 9506 20. 8060 3.9391
50 3.8663 24,8169 23.8998 3.0938
55 0. 0000 24.8169 26.1012 2.2014
60 2.9870 27.8039 27.5643 1.4631

MAEMBER KO ELRE, HE R RERE
13.796 87 m’/hm’ &b , S IE KW E ds/dil,,, =2.783 5 m* /4%
RAE X RIATIH] £ =7.314 1 BRHE, B R IEEE M36. 57
em, A F 35 ~ 40 cm ZJH]. Bk, YR EMT 35 ~40 cm JEF
A, e T B A e R i G K R B, AN N OE
LR abF 35 ~40 om ZJRIRT, AR BRI AR RIS K B 5
BB, B AE, AFE R 4k ¥ 5 SR 35 ~
40 cm B, PPEEES A ARG R SR B DS , IR R R SE. R
W, a8 MBEERBUE KNI EELTENER2RRE,
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Table 4 Comparison of six models for C. hystrix

TR R Logistic f57 #-Lawson 57 K-Logistic {57 Xi-Logistic F7 B AR Y B

Name of model Logistic model Cui-Logistic model Zhang-Logistic model Liu-Logistic model Modified model New model
BB ¢ =321.86700 a=0.5 ¢=61.28468 ¢=28.43464 ¢=29.63828 ¢ =29.04929
Paramet//ers of r=0.75638 b =2.60296 r=0.58033 r=0.52369 r=0.52636 a =0.52445
model k =29. 06064 r=0.53170 k=29.48520 kE=7.72354 k =8.66557 k=8.51363

k£ =27.11939 6=0.82738 6=0.62417 6 =0.63537 6 =0.62694

¢ =1.03711 d=1.01071

BET IR Q=13.5884 Q=4.5514 Q=3.3252 Q=3.2041 Q=3.2045 Q=3.2039

Square sum of residues
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