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The Tree Competition Effects in the Artificial Mixed Forest
of Cunninghamia lanceolata and Tsoongioden odorum

FENG Lei®, HONG Wei”, WU Cheng-zhen®, SONG Ping’

(a. College of Resources and Environment; b. Forestry College, Fujian Agriculture and Forestry University , Fuzhou 350002, China)

Abstract: The effect space of tree competition in the artificial mixed forest of Cumminghamia lanceolata and
Tsoongioden odrum in Dongan Forestry Farm of Jian’ou, Fujian Province, was divided into two parts, inside radius
and outside radius. The interspecific and intraspecific competition intensities of C. lanceolata and T. odrum were
analyzed by using Hegyi’s Individual Tree Competition Index model. The results showed that all competition intensities
of C. lanceolata, including intraspecific competition and interspecific competition, reduced with increasing of tree
diameter classes in the both competition radiuses. The order of competition intensity was followed as intraspecific
competition intensity of C. lanceolata in the inside radius > interspecific competition intensity of 7'. odorum in the
inside radius > intraspecific competition intensity of C. lanceolata in the outside radius > interspecific competition
intensity of T. odorum in the outside radius. The competition intensity in the forest was predicted by the simulation
model, which indicated that some management measures should be conducted to decrease the competition intensities of
C. lanceolata before the diameter at breast height of C. lanceolata up to 36 cm.
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F1 BAMKAWEEZESS
Table 1 Distribution of diameter at breast height (DBH) of Cunninghamia lanceolato object trees

124 DBH class (cm)

B3t Total

6~9 9~12 12~15 15~18 18~21 21~24 24~27 27~30
#REX Individual number 1 6 17 19 10 4 2 1 60
% 1.67 10 2833 31.67 16.67 6.67 333 1.67 100
*2 EFAHBESS
Table 2 Distribution of diameter at breast height (DBH) of competitive trees
. P B Inside radius 4N Outer radius
f}jﬁ Wk C. lanceolata WIA T. odorum it KK C. lanceolata WA T. odorum At
dlass (cm) e % HRE % Total L7 4 o L7 78 o Total
Number Number Number Number
3~6 1 028 2 1.19 3
6~9 7 4.70 9 12.86 16 15 421 22 13.10 37
9~12 19 8.05 10 1429 29 54 15.17 24 1429 78
12 ~15 32 2148 11 1571 43 99 2781 37 22.02 136
15~18 55 3691 27 3857 82 86 24.16 53 31.55 139
18 ~21 24 16.11 7 10 31 63 17.70 19 1131 82
21 ~24 10 6.71 6 8.57 16 25 7.02 10 595 35
24 ~27 6 4.03 6 8 225 8
27 ~30 3 201 3 5 1.40 1 0.60 6
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Table 3 Intraspecific competition intensity of Cunninghamia lanceolata

"% P B Inside radius 41 Outside radius
DBH class (cm) a SD N I SD N
6~9 08718 0.0368 3 03304 0.1032 9
9~12 0.6550 02200 23 02950 0.1037 49
12~15 04762 0.1742 43 0.2485 0.0959 112
15~18 04217 0.1230 47 02116 0.0651 110
18 ~21 03230 0.1024 21 0.1966 0.0563 47
21 ~24 03118 00715 8 0.1547 0.0410 21
24 ~27 02018 0.0905 8 0.1644 0.0331 5
27 ~30 02044 0.0405 3 0.1483 0.0097 3
H{E Mean 04389 0.1074 19.5 02311 0.0635 45
ST Total 68.4819 0.1980 156 82.2924 0.0897 356

ClL: 349 E Competition index; SD: Fr#fEZ: Standard deviation; N : #2454 Number of samples.

224 [F, The same for Table 4.

R4 PAERRAHEZSBE
Table 4 Interspecific competition intensity between Cunninghamia lanceolata and Tsoongiodendron odorum

BARES PBBIMBIEA T. odorum in the inside radius SMBIWIEA T. odorum in the outside radius
DBH class of C.
Imnceolata (cm) CI SD N CI SD N
6~9 09729 1 03455 0.1662 3
9~12 04512 0.1315 5 0.2825 0.1096 17
12~15 04031 0.1547 22 0.2451 0.081 51
15~18 03345 0.1413 19 0.1765 0.0705 56
18 ~21 02945 0.0805 17 0.1764 0.0664 22
21 ~24 02348 0.0978 3 0.1225 0.0484 12
24 ~27 02333 0.0281 2 0.1290 0.0462 4
27 ~30 02288 1 0.1284 0.0274
{8 Mean 03551 0.1057 8.75 0.2007 0.0770 21
U Total 248589 0.1566 70 344751 0.0958 168
F5 EHEBEESNRABMENEINSH
Table 5 Model parameters of competition intensity and DBH
T Z¥ Parameters HERRH
Species A B Correlation coefficient
PIPE Inside radius MK C. lanceolata 8.79022 1115 0985™
WA T. odorum 6.123504 1.022 0973"
5N Outside radius 157K C. lanceolata 1267652 0.641 0983™
WA T. odorum 2213095 0875 0977"

* P<005
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Table 6 Predicting results of competition intensity of Cunninghamia lanceolata and Tsoongioden odrum

AR PSR E Intraspecific competition intensity FhiE] 558 Interspecific competition intensity
DBH class of C.
lanceolata (cm) P8 Inside radius #ME Outside radius P 8 Inside radius #ME Outside radius

6~9 0.9296 0.3484 0.7811 0.3796
9~12 0.6388 0.2808 0.5538 0.2828
12 ~15 04827 0239 04284 0227
15 ~18 03859 02102 03489 0.1904
18 ~21 0.3203 0.1888 02942 0.1645
21 ~24 02731 0.1723 02541 0.1452
24 ~27 02375 0.159 02236 0.1301
27 ~30 02098 0.1481 0.1996 0.118
30 ~33 0.1877 0.1389 0.1802 0.1081
33 ~36 0.1696 0.131 0.1642 0.0999
36 ~39 0.1545 0.1242 0.1508 0.0928
39 ~42 0.1418 0.1182 0.1393 0.0868
42 ~45 0.1309 0.1129 0.1296 0.0815
45 ~48 0.1215 0.1082 0.121 0.0769
48 ~51 0.1133 0.1039 0.1135 0.0728
51 ~54 0.1062 0.1001 0.1069 0.0692
54 ~57 0.0998 0.0966 0.101 0.0659
57 ~60 0.0941 0.0934 0.0957 0.063
60 ~ 63 0.089 0.0904 0.0909 0.0602
63 ~ 66 0.0844 0.0877 0.0866 0.0578
66 ~ 69 0.0802 0.0852 0.0827 0.0555
69 ~72 0.0764 0.0829 0.0791 0.0534
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