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Study on competition index of different typical forest types on Lin’an region
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Abstract; Competition has an important impact on tree growth. Competition index is widely used to quantitatively describe
the competition relationship among trees. In this study, the arbor forests were taken as the research objects in Lin"an of
Hangzhou city, Zhejiang Province. Based on the Hegyi Competition Index of Voronoi diagram, the competition relationship
of various forest types was analyzed at regional scale in Lin"an in 2004. The results showed that at the level of single tree,
the total competition index, intraspecific competition index, and interspecific competition index of individual trees of
different forest types were the largest at diameter at breast height 5—10 c¢m. The average competition index of single tree
decreased with the increase of diameter at breast height, and the competition pressure of diameter at breast height >30 cm
was alleviated. The competition of forests in Lin’an region mainly comes from intraspecific competition. The intraspecific
competition of natural forests accounts for more than 50% of the total competition index, and the intraspecific competition of
plantations accounts for more than 60% of the total competition index. The relationship between average DBH class total

competition index, intraspecific competition index, interspecific competition index and diameter at breast height obeys the
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logarithmic function. At stand level, there are significant differences in total competition index, intraspecific competition
index, and interspecific competition index among different forest types. The average total competition order was natural
broad-leaved forest >natural coniferous and broad-leaved mixed forest >artificial coniferous forest >natural coniferous forest
>artificial coniferous and broad-leaved mixed forest > artificial broad-leaved forest. The average intraspecific competition
order was: artificial coniferous forest > natural broad-leaved forest >natural coniferous forest > natural mixed coniferous and
broad-leaved forest > artificial mixed coniferous and broad-leaved forest > artificial broad-leaved forest. The average
competition order among different forest types was natural coniferous and broad-leaved mixed forest >artificial coniferous and
broad-leaved mixed forest > natural broad-leaved forest >natural coniferous forest >artificial coniferous forest > artificial
broad-leaved forest. The average total competition index, intraspecific competition index, and interspecific competition
index of artificial broad-leaved forest are the smallest. The economic tree species Carya cathayensis is the dominant tree
species in this forest type, which indicates that the management measures of artificial control of low planting density

effectively reduce the competition intensity of the stand in order to increase the yield of Carya cathayensis.

Key Words: Linan region; coniferous and broadleaved mixed forest; broadleaved forest; coniferous forest;

competition index
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Table 1 DBH distribution of subject trees and competitive intensity of natural forest

AL AL - A -
N Diameter AL S e s i) 5 4 5% e T Fih il -4
HHRA grade of Number Ratio of RS T Eid it SEAHR AL SR
Forest type . plant CI — — —
target of plants Intra CI Inter CI cl Intra CI Inter CI
wood/cm number/ %
RIREF 5—10 2550 50.85 13279.49  8329.46 4950.03 521 327 1.94
Natural coniferous forest 10—15 1352 26.96 4310.41 3471.39 839.02 3.19 2.57 0.62
15—20 637 12.70 1426.09 1173.31 252.71 2.24 1.84 0.40
20—25 300 5.98 501.91 422.43 79.48 1.67 1.41 0.26
2530 101 2.01 132.44 99.56 32.88 1.31 0.99 0.33
30—35 46 0.92 43.74 26.98 16.76 0.95 0.59 0.36
35—40 18 0.36 16.03 9.19 6.85 0.89 0.51 0.38
40—45 10 0.20 7.02 3.50 3.51 0.70 0.35 0.35
45—50 0 0 0 0 0 0 0 0
50—55 0 0 0 0 0 0 0 0
55—60 0 0 0 0 0 0 0 0
60—65 0 0 0 0 0 0 0 0
65—70 1 0.02 0.59 0.59 0 0.59 0.59 0
Js8an 5015 100.00 19717.71 13536.41 6181.30 3.93 2.70 1.23
KIRET FEITR AR 5—10 1959 70.57 10463.65 5576.19 4887.46 5.34 2.85 2.49
Natural coniferous and 10—15 553 19.92 1793.25 1066.05 727.20 3.24 1.93 1.32
broadleaved mixed forest 15—20 166 5.98 339.24 182.53 156.71 2.04 1.10 0.94
20—25 61 2.20 103.57 45.41 58.15 1.70 0.74 0.95
25—30 22 0.79 47.48 29.12 18.35 2.16 1.32 0.83
30—35 7 0.25 7.76 2.56 5.19 1.11 0.37 0.74
35—40 5 0.18 5.20 0.41 4.79 1.04 0.08 0.96
40—45 2 0.07 1.76 0.05 1.71 0.88 0.03 0.85
45—50 0 0 0 0 0 0 0 0
50—55 1 0.04 1.31 1.26 0.05 1.31 1.26 0.05
jsan 2776 100.00 12763.20 6903.59 5859.61 4.60 2.49 2.11
FAR B 5—10 6743 72.21 39113.21 25540.43 13572.79 5.80 3.79 2.01
Natural broadleaved forest 10—15 1669 17.87 6481.11 4551.94 1929.17 3.88 2.73 1.16
15—20 551 5.90 1301.66 921.17 380.48 2.36 1.67 0.69
20—25 218 2.33 411.32 295.71 115.61 1.89 1.36 0.53
25—30 104 1.11 152.66 109.89 42.76 1.47 1.06 0.41
30—35 27 0.29 31.90 19.23 12.67 1.18 0.71 0.47
35—40 12 0.13 13.30 10.08 3.22 1.11 0.84 0.27
40—45 9 0.10 9.33 5.12 4.20 1.04 0.57 0.47
45—50 2 0.02 0.90 0.27 0.64 0.45 0.13 0.32
50—55 2 0.02 1.45 1.10 0.35 0.72 0.55 0.17
55—60 0 0 0 0 0 0 0 0
60—65 1 0.01 0.62 0.35 0.27 0.62 0.35 0.27
it 9338 100.00 47517.45 31455.29 16062.16 5.09 3.37 1.72

CI; 5244850 Competition index; Intra CI. Ff 52 45 4L Intraspecific competition index; Inter CI; Fi[A] 5% 4+ 45 % Interspecific competition index ; CI V-4 35 e 5

Average competitive index ; Intra CIL T TH 3 5958 Average intraspecific competition index ; Inter CL AT S H5 5K Average Interspecific competition index
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Fig.1 Relationship between diameter class and average competition index of three natural forests
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AR TE G BN, 2 R AR B E: DU MM R A2 AR L3R Tl A2 A 5 N T it bk 5 80.9% , Al
T2, FEOAARAS T WA SN ES, RARTE S LLBEL ; 17 R ARE AR A P 345 32 2002 I B A
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BR80T T I IR A R e () PR AR IO 29 Bk, BB AN T4 TR A MO AR B IA 2 7 A TR A
SR TERRIR SR EOF Y38 A48 B0 T AN TRk

N TARAS ARG R N 55 8 HUOIL 3R 2, =0 AN TR P9 5 4 48 54053931 h 58815.10,969.75 ,.3085.56, 1
BIsE 880U R 3.75.2.44 2,33, =R N TOARFR N B8 S48 2000 il o e AR Y 83.73% .61.88% |
74.12% ,¥I#E3E 60% , N TG KERMAA L, N TMBH P 38 4 o 6 55 4 o B o 5

N TAF I ARRN ] 55 46 80 11429.59 - BI5e 48400 0.73; N T4 RETR A R ZE 4880k 597.52,°F
BISe 484000 1,505 N TR AR ) 52 436 200 1077.16 P58 4+ 45800 0.81,

SR T R AR R G 5E S A8 B A AT rT AT (R 2) , =N TR AR 0 - 2 8 e R 4
Tl 255 4 HR 5 P 8] SF- 3555 S 6 505 B AR 119 O 2R 3 IR B R BIOC 3R, R KR 11 5 v 8 B3 B 2 A2 2 1) 34
TR, AN TR AR -3 B e G35 505 M A2 i AH SC R >0.96 , A T I AR i A G M e i, R =
0.9795 ; = Fh N TR AR TN N T34 58 S48 505 B A2 A AH G PR R?>0.90 , A S 1 55 et T ik, R =
0.9802 ; =i T ARAS ARG A (]2 55 448 5505 M A% 4 AE G 1 e o N T RRITR SE AR, R = 0.8643
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Table 2 DBH distribution of subject trees and competitive intensity of plantation

XEARG

— Dameer g U Es e AR RRTH R
Forest tyoe grade of  Number o $85 HER 8 AR RN
P target of plants p} o Intra CI Inter CI cl Intra CI Inter CI
wood/cm fumbers7
N TAFIH K 5—10 9301 59.37 50011.48  41138.62 8872.86 5.38 442 0.95
Coniferous plantation 10—15 5176 33.04 17584.11 15552.50 2031.61 3.40 3.00 0.39
15—20 964 6.15 2288.72 1891.15 397.56 2.37 1.96 0.41
20—25 162 1.03 289.32 199.28 90.03 1.79 1.23 0.56
25—30 50 0.32 61.85 29.41 32.44 1.24 0.59 0.65
30—35 12 0.08 8.37 3.57 4.80 0.70 0.30 0.40
35—40 0 0 0 0 0 0 0 0
40—45 1 0.01 0.84 0.57 0.27 0.84 0.57 0.27
st 15666 100.00 70244.69  58815.10  11429.59 4.48 3.75 0.73
N TE IR 5—10 285 71.61 1273.73 785.15 488.58 4.47 2.75 1.71
Coniferous and broadleaved 10—15 67 16.83 195.64 117.76 77.88 2.92 1.76 1.16
mixed plantation 15—20 36 9.05 85.74 62.17 23.57 2.38 1.73 0.65
20—25 7 1.76 8.68 3.45 5.23 1.24 0.49 0.75
25—30 3 0.75 3.48 1.23 2.25 1.16 0.41 0.75
it 398 100.00 1567.27 969.75 597.52 3.94 2.44 1.50
AT Rk 5—10 584 44.04 2661.02 1840.56 820.46 4.56 3.15 1.40
Broadleaved plantation 10—15 295 22.25 832.51 651.66 180.86 2.82 221 0.61
15—20 137 10.33 272.60 224.80 47.80 1.99 1.64 0.35
20—25 129 9.73 213.38 198.43 14.95 1.65 1.54 0.12
25—30 92 6.94 103.04 95.76 7.29 112 1.04 0.08
30—35 63 4.75 61.76 58.44 3.32 0.98 0.93 0.05
35—40 23 1.73 17.72 16.82 0.90 0.77 0.73 0.04
40—45 3 0.23 1.93 1.06 0.87 0.64 0.35 0.29
45—50 2 0.15 0.77 0.05 0.72 0.38 0.02 0.36
it 1326 100.00 4162.72 3085.56 1077.16 3.14 2.33 0.81
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Fig.2 Relationship between diameter class and average competition index of three plantations
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