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Comparison of 5 tree competition index models

HUANG Xin-feng'? ,KANG Xin-gang',YANG Hua',ZHAO Hao-yan',
JIANG Fan®?, WANG Jing-zhou? , WAN Meng’

(1 Key Laboratory for Silviculture and Conservation of Ministry of Education ,Beijing Forestry University ,Beijing 100083 ,China;

2 Henan Provincial Academy of Forest Inventory and Planning , Zhengzhou, Henan 450045 ,China)

Abstract; [Objective] The study was done in order to compare the adaption of the five tree competition
models,including one Hegyi’s competition index (CI) and four Bella’s CIs. [Method) One plot represen-
ting near-natural conifer and broadleaved mixed forest,sized 40 m><X50 m,was established and surveyed in
Jingouling forest farm, Wangqing forest bureau, Jilin province. A regression model was formed with the
basal area increment in five years as the dependant variable and the Cls as the independent variables. The
dependent coefficient of the model was taken as the criterion to assess the models. [Result] The basal area
of four tree species Abies nephrolepi, Picea koraiensis , Pinus koraiensis and Tilia amurensis amounted to
more than 80% of the total basal area in the plot. So they were selected as the target species for the re-
search. As for Tilia amurensis and Pinus koraiensis ,the model B_1 was the most suitable,but for Picea ko-
raiensis and Abies nephrolepi these models did not demonstrate similar trend. [Conclusion] The competi-
tion models demonstrated different adaption among these tree species,showing that the competition model
with one variable could not fully demonstrate the competition relationship for mixed forest and more work
on the competition models is necessary.

Key words: forest competition;competition index models;basal area
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Table 1 DBH and crown radius of the sample trees

L T e | aEEmR W om W 72/ m
Species : tem number Bfmal area th breath height DBH Crown radius

POt TWGEM HB/% WEf/m’ WBI/% ROME ROA PR RAME RKE PHIE
Value Percentage Value Percentage Min Max Average Min Max Average

A 32 23.5 0.972 10. 6 6.4 64.0 15.3 0.5 4.6 2.1

B 26 19.1 1.938 21.0 5.9 58.4 30.9 1.2 4.9 2.8

C 21 15.4 4.127 44.8 7.0 100. 1 40. 1 1.8 8.9 4.1

D 19 14.0 0.794 8.6 5.8 43.0 19.6 1.2 3.8 2.5

E 6 4.4 0.463 5.0 24.5 40.4 30.8 1.5 4.3 2.9

F 5 3.7 0.275 3.0 10. 1 31.0 25.3 2.4 3.8 3.1

G 4 2.9 0.299 3.3 9.7 44.8 28.2 2.5 4.7 3.8

H 2 1.5 0.041 0.4 12.8 19.0 15.9 1.3 2.2 1.7

1 21 15.4 0. 300 3.3 8.0 25.4 13.8 1.2 6.5 2.9

411 Total 136 100. 0 9.212 100. 0

A LR BB AL Co 3B D L0 E R FLRUME s Gk M HL ATAR s T AR o 2 AR R oy 2508 e 2D By JLAS W9 i 20 i AN AR Sl 58 5
RS HUH AERXNG A, TR,

Note: A. Picea koraiensis ; B. Abies nephrolepi ;C. Tilia amurensis ; D. Pinus koraiensis ; E. Acer mono ; F. Betula costata ; G. Fraxinus mand-

shurica s H. Ulmus pumila ;1. Other species. I was composed of the minority of tree species and only included in models as competi-

tors. The same below.
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Table 2 Results of competition index for the four species based on the five competition models
pom 21 2 =¥ Picea koraiensis WK Abies nephrolepi et Tilia amurensis 2N Pinus koraiensis
Models KM RUME FHE RAM R PRE RAM RME PBE AR R P
Max Min Average Max Min Average Max Min Average Max Min Average
H_1 11.72 0. 31 4. 40 10. 21 0.16 2.78 84.67 0. 46 10. 32 18. 79 0.17 3.66
B_1 5.42 0.13 1.75 5.03 0.25 1.74 5.66 0.16 1. 44 7.23 0.61 2.73
B 2 10.12 0.15 3.83 26.67 0. 28 3.54 27.79 0.41 4.75 14. 48 0.12 3. 17
B_3 13.22 0.15 3.53 11.85 0.26 2.15 8.85 0. 67 2.83 7.40 0.11 2.22
B_4 56. 66 0.08 10. 90 134.55 0.29 9. 89 56.02 0.29 10. 63 53.52 0.09 9.71
3.5 REEUENFAMSHEREKENKR X BB 2O H3E P B C R -
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Table 3 Relevant indicators for the comp
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HE 41/ WS ERERKEZ BNEXEITEN
etition index based on the 5 competition models

ment of the four tree species

Y 2T J¢ ¥ Picea koraiensis Y2 Abies nephrole pi Mt Tilia amurensis 21K\ Pinus koraiensis
Models R? P a R? P a R? P a R? P a

H 1 0. 290 0.026 1.032 0.482 <20.001 1.522 0.581 <20.001 3. 159 0. 447 <20. 001 1.361

B 1 0.170 0. 100 0. 245 0.517 <20.001 1. 937 0. 694 <20.001 3.995 0.597 <20.001 1. 208

B 2 0.191 0.079 0.328 0.566 <20. 001 2.167 0.645 <20. 001 2. 365 0.476 0. 001 0. 947

B 3 0.211 0.064 0.337 0.588 <20. 001 2.043 0.692 <20.001 3.228 0.491 <20. 001 0. 888

B 4 0.053 0. 206 0.109 0. 557 <20.001 2.135 0.558 <20.001 2.223 0. 350 0. 005 0.696
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