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Abstract To understand the growth law and population dynamics of Cratoxylum cochinchinense, then
promote its application and promotion in urban forestry and landscape ecology. The study used SPSS, ArcGIS,
and other software to organize and analyze data by measuring the growth factors of C. cochinchinense. Tt is used
to construct the functional model of the relationship between population tree height, crown, quantity and chest
diameter, and the map of three-dimensional simulation diagram of population growth and change were drawn to
show the growth law and the dynamics change. Our research revealed that the population was the growth type for
the number showed "pyramid" in Tea-mountain and Baiyun-mountain, while was the stable type for the number
showed "spindle" in Shihua-mountain. The habitats were relatively stable in Tea-mountain and Baiyun-mountain,
while the growth was disturbed from environmental pressure in Shihua-mountain. The function models of height-
DBH and crown width-DBH were power, and the best-fitting model of quantity-DBH was exponential function.
At this stage, the C. cochinchinense in various plots is still in the growing period. In the future, the number of
scalp wood individuals will gradually concentrate in the middle and old diameter classes over time, then the
number of elderly will increase and the number of young will decrease. Consequently, it is necessary to strengthen
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the monitoring and management for the growth dynamics, then take reasonable forest protection and tending

measures in time to promote the succession and regeneration C. cochinchinense population.

Key words Cratoxylum cochinchinense; growth factor; growth model; three-dimensional simulation;

population dynamics
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Tab.1 The statistical results with growth factor of Cratoxylum cochinchinense population

. p— ARSI T]
e . i 4 . 15 = 1 /
BRI BB RGPS em PR m TR FOEH e
Sample plots Diameter-step Number  Average DBH  Average height height widthes Average
crown area
1 227 0.16 0.81 0.37 0.64 0.320
2 224 2.00 2.19 1.02 1.54 0.770
3 155 3.74 3.29 1.53 2.25 3.958
4 85 5.85 491 2.03 3.15 7.810
5 47 7.82 5.86 2.18 3.54 9.840
Zeih
Tea- 6 26 9.64 6.59 2.31 423 14.051
mountain
7 11 11.75 7.42 1.97 436 14.916
8 6 13.42 9.40 4.70 5.99 28.182
9 2 15.85 8.05 1.43 6.38 31.903
10 4 17.65 11.70 4.10 6.58 33.936
11 1 19.50 13.00 2.50 7.90 48.992
1 186 0.19 0.96 0.46 0.79 0.486
2 352 1.92 2.30 1.15 1.24 1.207
3 204 3.80 3.64 1.77 1.94 2.965
B 4 130 5.87 4.96 2.13 2.61 5.351
Fzil
Baiyun- 5 48 7.80 6.05 2.54 3.28 8.430
mountain
6 17 9.72 6.27 2.11 3.84 11.565
7 14 11.45 6.41 2.44 3.99 11.272
8 1 14.20 7.00 1.50 4.55 12.435
9 4 16.05 7.53 1.85 4.69 17.249
1 9 0.42 1.23 1.31 0.38 0.116
2 31 2.16 2.60 1.14 1.11 0.967
3 30 4.05 4.07 1.48 2.10 3.465
4 35 5.80 5.04 2.28 2.66 5.548
Fapialll
Shihua- 5 28 8.07 5.98 1.98 3.49 9.538
mountain
6 16 9.78 7.21 2.24 4.23 14.033
7 9 11.92 7.84 2.61 5.25 21.637
8 1 14.65 2.30 0.10 1.45 1.670

9 1 16.10 7.90 3.00 5.50 23.746
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Tab.2 The processing results with growth factor of Cratoxylum cochinchinense population

. P P42 e i AR /
. i 4 . 12 =i -2 /
@ REE THWGEem TSR m R PR m m’
Diameter-step ~ Number Average DBH Average height & & Average crown
height widthes
area
1 422 0.26 1.00 0.71 0.60 0.286
2 607 2.03 2.36 1.10 1.29 1.316
3 389 3.86 3.66 1.59 2.10 3.451
4 250 5.84 4.97 2.15 2.81 6.189
5 123 7.90 5.96 2.23 3.43 9.259
6 59 9.71 6.69 222 4.10 13.190
7 34 11.71 7.23 2.34 4.53 15.658
8 8 14.09 7.53 2.10 5.27 21.809
9 7 16.00 7.83 2.09 5.52 23.926
e 211 4.02 3.57 1.54 2.09 4.579
Average

T AR A S 2R IR ER 10, 11 =Bkl

Note: the 10th diameter-step and 11th diameter-step of Tea-mountain were not incluoled in the table.
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Tab.3 The functional model equation and parameter estimation with Height — DBH of Cratoxylum cochinchinense population

ZHU 1A Parameter estimate

I
Equations R F df d, p B Constant b, b,

¥ Linear 0.927 88.470 1 7 0.000 1.822 0.432

%5 Logarithm 0,895 59.355 1 7 0.000 2.358 1771

B Reciprocal  0.531 7.930 1 7 0.026 6.079 ~1.426
“UK Quadratic 0999 5093.055 2 6 0.000 0.750 0.871 ~0.027

%4 Composite  0.770 23.443 1 7 0.002 1.859 1117

% power 0.988 598.685 1 7 0.000 1.903 0.525

s 0.769 23.295 1 7 0.002 1782 ~0.484

WK Growth  0.770 23.443 1 7 0.002 0.620 0.111

JE%K Index 0.770 23.443 1 7 0.002 1.859 0.111

Logistic 0.770 23.443 1 7 0.002 0.538 0.895

4 B ATEEIE - WEREC2MSHMGITHE

Tab.4 The functional model equation and parameter estimation with Crown width — DBH of Cratoxylum cochinchinense

population
i SR THE Parameter estimate
Equations R’ F df, df, P ‘% Constant b, b,

214 Linear 0.987 525.879 1 7 0.000 0.779 0.317

X+ Logarithm 0.822 32.345 1 7 0.001 1.323 1.209

81% Reciprocal 0.434 5.362 1 7 0.054 3.831 -0.918
K Quadratic 0.999 2 834.513 2 6 0.000 0.468 0.445 -0.008

% £ Composite 0.851 40.034 1 7 0.000 1.015 1.133

T power 0.975 270.836 1 7 0.000 1.100 0.558

S 0.696 16.037 1 7 0.005 1.293 -0.493

i Growth 0.851 40.034 1 7 0.000 0.015 0.125

F8%U Index 0.851 40.034 1 7 0.000 1.015 0.125

Logistic 0.851 40.034 1 7 0.000 0.985 0.883
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Fig.1 The quantity prediction of different diameter—
step of Cratoxylum cochinchinense population
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Tab.5 The functional model equation and parameter estimation with Number — DBH of Cratoxylum cochinchinense

population
Jr Rt THE Parameter estimate
Equations R’ F df, df, P B Constant b, b,
£tk Linear 0.786 33.116 1 9 0.000 461.396 -28.700
X4 Logarithm 0.746 26.485 1 9 0.001 491.834 -164.279
{814 Reciprocal 0.341 4.665 1 9 0.059 105.048 216.041
TR Quadratic 0.899 35.795 2 8 0.000 589.638 -69.502 2.011
%24 Composite 0.962 227.030 1 9 0.000 1169.868 0.722
% power 0.650 16.689 1 9 0.003 938.556 -1.571
S 0.246 2.944 1 9 0.120 3.204 1.881
1K Growth 0.962 227.030 1 9 0.000 7.065 -0.325
F54 Index 0.965 227.030 1 9 0.000 2088.9 -0.641
Logistic 0.962 227.030 1 9 0.000 .001 1.384
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a: ZX1L#EH Sample plots in Tea-mountain

c: AfElLAEH Sample plots in Shihua-mountain
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Fig.2 The map with growth status of Cratoxylum
cochinchinense population
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Fig.3 The map with growth simulation after 5 diameter—step

of Cratoxylum cochinchinense population
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c: AfblitE Sample plots in Shihua—mountain
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Fig.4 The map with growth simulation after 10 diameter—step

of Cratoxylum cochinchinense population
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Fig.5 The map with growth simulation after 20 diameter—
step of Cratoxylum cochinchinense population
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