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Dispersal dynamics of Cratoxylum cochinchinense population

WEI Caili, KONG Linghua, HE Xiaohui, DENG Liting, XIE Zhengsheng
(College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642, China)

Abstract: [Objective] The formation mechanism and diffusion pattern of the spatial distribution of
Cratoxylum cochinchinense were studied to promote the protection and management of the natural forest and
landscape construction and application in Pearl River Delta areas with poor ecological environment.

[ Method] We used quadrat survey method and selected C. cochinchinense stands distributed in three different
areas (Chashan area and Baiyun mountain in Guangzhou, and Shihua mountain in Taishan). The maps of
population spatial distribution and diffusion dynamics were drawn using digital processing with ArcGIS
platform. These maps were used for analyzing seed dispersal mode and dispersal dynamics. The function model
of diffusion rate (y)-DBH (x) of the C. cochinchinense population was established for predicting population
diffusion rate. [Result] The C. cochinchinense trees always aggregated at the local downwind and showed a

distribution trend in sampled areas. The growth in projection area of canopy always increased first and then
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decreased, and the functions of diffusion rate-DBH were univariate quadratic equations in different sampled

areas. The growth of canopy of single C. cochinchinense tree first increased and then decreased, and the function

model of diffusion rate(y,)-DBH(x,) for single C. cochinchinense tree was: y,=—0.013 5x,°+0.310 6x,+0.111 3
(R*=0.999, P=0.000). [ Conclusion] 1) C. cochinchinense population spread by wind. 2) The diffusion rate of

canopy first increased and then decreased. The growth of canopy area increased to the peak when the diffusion

rate reached the maximum, and the growth of canopy area was 0 when the diffusion rate was 0. At this time,

diffusion of the population was limited. 3) Under artificial management, the diffusion rate of canopy reached the

maximum of 1.90 m*/cm when tree DBH was 11.5 cm and the population belonged to the 6th diameter class. At

this time thinning should be appropriately done to ensure the maximum benefits. The population diffusion was

limited when tree DBH was 23.4 cm and the population belonged to the 12th diameter class. At this time

thinning must be done to promote the growth and update of population.

Key words: Cratoxylum cochinchinense; dispersal mode; diffusion of canopy; diffusion rate
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Each lattice is 10 m x 10 m in the graph, the coloring part indicates spatial distribution of Cratoxylum cochinchinense, and the red part indicates the parent

tree with the largest DBH in population
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Fig.1 Diffusion and distribution of Cratoxylum cochinchinense population



72 g A LR 22243 (http://xuebao.scau.edu.cn/zr)

40 %

B R WGE = b, = BHEYIRE Echinochloa
crusgalli. 5 J# Digitaria sanguinalis % ; 2) F LB
TR A ERE R, A A BT AR

KT R R R A, N S 9142 Aristolochia debilis.

A& Picea JEIMAS Keteleeria evelyniana %5 . ¥
AR R, — R, By E 2, e
AN s R0 HEWT, X002 B8 2R R R Bl % 4
EES) ).

SCHR 7, TN ARG T 5 4 D i b BZR A6 T
], B ZRREAT AR N 25 ORI ZR R R0 AT 1a 7] BA
G, 7R ZREAT IR (f 25 M2 B 7 [ ) FH 4 R
f) (A EZR A TT 1) b, 2% LAl (R AR PR 2 3
SR AL AN Bk 3, 72w 25 J7 ) BN BT R,
BRI AP 9 B2 R T R sE AR OR . 244K, B
TN 2R AT KR 2 % 3 R N 3T ),
ANBEFERR AP 1~ B T 52 5 704 F S RHHOR T o £E
RERS I X 35, (1520 P 16 B ) B 52 300 4R 1) 7
KA. (M 16 ATELE 1, Bz IR
J7 W AR E3TT 1), T S 1% R T R A
AT RA (ZREE R B R AA] o PRt e A W e, B4
ARFFEEE 15 B

& W B XA AN ZR B R b R B 2 AT
A ANE] Te AT ARt A48 ke b i R AR 7E B
IR TR 7 A4 B B R B RS AT XU s 7E b
PR R AR ACTT 8 iz A )R] . o —

T3 Downhille—

a: Al
Sample plot in Chashan

b: Flz 1l FEH

Sample plot in Baiyun mountain

W E, AR AT SE A1 B
22 MEHTEEIS S

IR BT R BH, PR A [F) ) M A I R
EEOAT, JX PP 3 A7 R 1 B o0 R B T J2 2 1) 43
LR A TS E =R Ib: =S Y- e N il 2 N i -4 =]
IS R S E LR =5+ L S R o N h % N i PO DA
BHHS AN - E, (G S R4 (GIS) 4L
A AN R P T e 4 ) B AR OR R e 2
B (B 2).

G555 LLRE b I 3 AR R R SR 2 T B o A
(K 2a), i2H GIS B®AF &I EDRE, ¥ 515
B o A A A, T I 2 R R I LT SR D R
BB L AR RN EE B TR, 25k
ARFEES 1~11 Wi JZ 52 8 K AR K RN
69.245. 16.871. 182.252.,262.519.232.929. 258.751.
136.663. 102.866. 64.192, 125.410 H1 49.288 m*
(F D)o HULATIL, B2 AMHE 2 B AR 3G
AR B IR I0 T S 5 OSSR R
FEBEAEMY G K BTG T B, £E 28 4 2B IR JZ 1T
FRH KBk B i KAH 262.519 m?, LIS FE (97 1k
T2 P 5 15 o

ghG A 2 R ) B A KRR 2 T o A
Kl (Kl 2b), THEAR R A =13 A AR 1~9 120
o JZ K ALK N 17,4064 102,39, 232,904,
366.714.262.731.170.537. 136.265. 16.249 Al

7 (G
X

N
Ridge line

o _[|* ¢
'?iﬁ Downhill

g ®

4

Ridge line

c: ArfEIlFE

Sample plot in Shihua mountain

Pl g — RIS 9 10 mx10 m, 25 € XIS 38 AR AR R #2211 43 A7

Each lattice is 10 m x 10 m in the graph, the coloring part indicates projection of Cratoxylum cochinchinense canopy

2 BEAMEREET BER

Fig.2 Canopy diffusion of Cratoxylum cochinchinense population
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Table 1 Growth factor statistics and diffusion rate of Cratoxylum cochinchinense population

AT b 7y Pt em CPREE/m BOEEB/mT RUBOE A BOR KR /m® bRod R

Sample Diameter Average  Average crown  Canopy Cumulative Growth of (m*cm™)
plot class DBH width projection area  projection area projected area  Diffusion rate
Zkil 1 0.7 0.64 57.970 1 500.986 69.245 54.73
Chashan 2 2.0 1.54 278.237 1431.741 16.871 9.24
3 3.8 225 452.280 1414.870 182.252 90.15
4 5.8 3.15 506.477 1232.618 262.519 132.91
5 7.8 3.54 386.610 970.099 232.929 128.33
6 9.6 423 317.200 737.170 258.751 122.28
7 11.8 4.36 161.358 478.419 136.663 82.22
8 13.4 5.99 146.789 341.756 102.866 42.27
9 15.9 6.38 64.192 238.890 64.192 35.66
10 17.7 6.58 125.410 174.698 125.410 67.79
11 19.5 7.90 49.288 49.288 49.288 -
Hzl 1 0.8 0.79 74.644 1374.181 17.406 15.27
Baiyun 2 1.9 1.24 301.900 1356.775 102.391 54.52
mountain 3 3.8 1.94 458.132 1254.384 232.904 112.39
4 5.9 2.61 517.476 1021.480 366.714 189.88
5 7.8 3.28 340.751 654.766 262.731 137.16
6 9.7 3.84 189.505 392.035 170.537 98.44
7 11.5 3.99 148.960 221.498 136.265 49.55
8 14.2 4.55 16.249 85.233 16.249 8.78
9 16.1 4.69 68.984 68.984 68.984 -
At 1 0.8 0.38 0.775 709.426 0.115 0.09
Shihua 2 2.1 1.11 16.533 709.311 6.207 3.14
mountain 3 4.1 2.10 91.076 703.104 42.808 24.96
4 5.8 2.66 177.765 660.296 100.895 45.04
5 8.0 3.49 244.906 559.401 152.533 91.28
6 9.7 4.23 220.326 406.868 186.753 79.85
7 12.1 5.25 194.700 220.115 194.700 76.35
8 14.6 1.45 1.673 25.415 1.672 1.11
9 16.1 5.50 23.743 23.743 23.743 -

DH 1B A E <13 m F% <l em #FFARAK, RAZHAME =13 m BMEZE=1 om 9% F RAK, W25
2 cm ¥ —ANEH2) 0 KA F MR T — B8 THATHH A

1) The first diameter class includes Cratoxylum cochinchinense trees with height <1.3 m and DBH <1 cm, the other diameter
classes include trees with height=1.3 m and DBH=1 cm, and the diameter class increases one class with every 2 cm increase in

DBH; 2) “—” indicates the value can not be calculated without data of the next diameter class
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Table2 Function model and parameter estimation of diffusion rate - average DBH for Cratoxylum cochinchinense

population in Chashan sample plot

TiE S v1{E Estimated parameter
Equation R’ F v v P a b, by
2k 1 Linear 0.003 0.023 1 8 0.882 80.041 -0.393
% # Logarithm 0.037 0.310 1 8 0.593 61.672 8.042
{51%¢ Reciprocal 0.082 0.717 1 8 0.422 85.001 -30.106
~¥X Quadratic 0.443 2.786 2 7 0.129 27.365 18.071 -1.018
2 £ Composite 0.018 0.145 1 8 0.713 52.329 1.019
% Power 0.082 0.719 1 8 0.421 40.396 0.229
S 0.065 0.560 1 8 0.476 4.266 —0.514
K Growth 0.018 0.145 1 8 0.713 3.958 0.019
$R% Index 0.018 0.145 1 8 0.713 52.329 0.019
Logistic 0.018 0.145 1 8 0.713 0.019 0.982
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17.336x +20.531(R’=0.943, P=0.020).
24 BIRERFAYT BERSH
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i 42 e ek e T AR LA B et i 4 T AR, 25 R L

F 3o IR ] R M S AR AT R A A A, £33 K
BRI R? i K, N 0.998, PN 0.000, 5 B i i
o) SR (x) 2503 B, ik 4 K1 e iR
SR i A AR R — e IR R, R A
N y4=—0.009 6x,> + 0.481 9x, + 0.303 9(R>=0.999,
P=0.000). 454 AREIMIEH 3.03 cm I, BRI
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i, VAR R IR O 2 ) H L, AR R 3.
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Table 3 Survey and simulation results of growth factors of individual Cratoxylum cochinchinense tree

SRR A 45 R Survey result

R HT 45 3 Simulation analysis result

(Gl , —
Diameter e AWM WKEM S R KR e
class Number  DBH crown width  crown area growth area crown width ~ crownarea  growth area .(mz'f:m )

Diffusion rate

1 422 0.8 0.60 0.286 0.286 0.68 0.366 0.366 0.4

2 607 2.0 1.29 1.316 1.030 1.24 1.209 0.843 0.7

3 389 3.9 2.10 3.451 2.135 2.02 3.209 2.000 1.1

4 250 5.8 2.81 6.189 2.738 2.79 6.114 2.905 1.5

5 123 7.9 3.43 9.259 3.070 3.51 9.681 3.567 1.7

6 59 9.7 4.10 13.190 3.930 4.08 13.060 3.379 1.9

7 34 11.7 4.53 15.658 2.468 4.63 16.828 3.769 1.9

8 8 14.1 527 21.809 6.151 5.19 21.126 4.298 1.8

9 7 16.0 5.52 23.926 2.118 5.56 24.238 3.112 1.6

D % | RB AR <13 m ARE <I om 8% F AR, W E =13 m BRE>1 om 890 F A K, EHZE R 2 om

¥ — A2

1) The first diameter class includes Cratoxylum cochinchinense trees with height <1.3 m and DBH <1 cm, the other diameter

classes include trees with height=1.3 m and DBH=1 cm, and the diameter class increases one class with every 2 ¢m increase in DBH
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