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Assessment of Health of Three Forest Plantations in the

Southern Foot of Taihang Mountain

Jin Shanshan', Xia Jihui', Xie Peizheng', Chen Xiaowei®,
Wang Qunxing', Zhou Mengli', Yan Dongfeng’
(1.College of Forestry, Henan Agricultural University , Zhengzhou 450002, China ;

2.Henan Forestry Ecological Construction Development Center , Zhengzhou 450002, China)

Abstract; [ Objective] Forest health assessment is the basis for forest management. The aims of this study
are to conduct forest health assessment, and to provide a certain theoretical basis for achieving sustainable
forest management goals. [ Methods] This study focused on the widely distributed plantations of Platycladus
orientalis » Quercus variabilis, and Robinia pseudoacacia in the southern foothills of the Taihang Mountains.
Principal component analysis, cluster analysis, and discriminant analysis were used. Stand productivity, site
conditions, community organizational structure, stability and sustainability were selected to evaluate the
forest health status, which composed of 21 secondary indicators. [ Results] Tree height, diameter at breast
height, total soil K content and forest fire risk index were the main factors affecting forest health in the study
area. Their principal component factor loadings were all greater than 0.6. Among the 17 surveyed plots, 8
plots had a forest health level of ‘healthy’ or ‘sub healthy’ (accounting for 47.0% of the total), while the
corresponding forest health levels of Platycladus orientalis, Quercus variabilis , and Robinia pseudoacacia

plantations were 60.0% , 33.4%, and 50.0 %, respectively. The forest health levels of 9 plots were ‘medium
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healthy’ or ‘unhealthy’ (accounting for 53.0% of the total), and the corresponding forest health levels of

Platycladus orientalis s Quercus variabilis, and Robinia pseudoacacia plantations were 40.0%, 66.7% , and

50.0%, respectively. [ Conclusion] Owverall, the health status of Platycladus orientalis and Robinia

pseudoacacia plantations in the research area is good, while the health status of Quercus variabilis

plantations is poor.

Keywords: plantation; forest health assessment; principal component analysis; cluster analysis; discriminant

analysis
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Fig. 1 Location map of study area and the plots
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Table 1 Basic situation of the stands
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Table 2 Index system of health evaluation
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Table 3 Characteristic root and contribution rate

of principal components
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Table 4 Factor loading matrix of 21 indicators

- , R R T A
1 2 3 4 5 6 7 8

X, 0.729 0.506 —0.379 0.031 0.122 0.103 0.056 0.023
X, 0.787 0.086 —0.323  —0.167 0.015 0.077 0.179 —0.269
X, 0.034 0.534 —0.019 0.390 0.149 0.651 0.187 —0.203
X, 0.612 0.375 —0.383  —0.280 0.279 0.299 0.244 0.088
X —0.502 —0.461 0.166  —0.425 0.243 0.304 0.162 0.304
X, —0.556 0.370 0.417  —0.320 0.160 0.238 —0.133 —0.120
X, —0.453 —0.001 0.305  —0.171 0.663 0.197 —0.014 —0.404
X, 0.552 0.229 0.180 0.466 0.131 —0.011 —0.479 0.122
X, 0.666 —0.368 0.365 0.047 —0.047 0.053 —0.290 —0.149
X1 0.467 —0.392 0.416 0.318 0.010 —0.142 0.395 —0.259
X 0.264 —0.141 0.127 0.177 0.699 0.237 —0.202 0.389
X 0.236 0.160 0.789  —0.172 —0.270 0.126 0.187 0.134
X —0.557 —0.357 —0.525 0.162 0.243 —0.125 —0.311 —0.142
X —0.200 0.319 0.387 0.223 0.316 —0.513 0.377 0.271
X5 0.024 0.622 0.481 0.231 —0.314 0.266 —0.323 0.060
X 0.615 —0.446 0.170  —0.324 0.118 0.042 0.111 0.090
X —0.398 0.494 —0.352 0.113 —0.252 0.221 0.156 0.425
X —0.288 0.200 0.012 0.810 0.249 —0.137 0.273 —0.085
X1 —0.493 0.548 0.038  —0.147 —0.216 0.095 0.078 —0.291
X —0.170 —0.760 —0.047 0.356 —0.205 0.416 0.093 0.047
Xa 0.144 0.776 0.033  —0.340 0.226 —0.427 —0.125 —0.017
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Table 5 Eight principal component scores of each plot

VNG b B %
Eyiil TR 1 2 3 4 5 6 7 8
1 0.338 0.253 —0.241 0.021 0.092 0.082 0.051 0.023
2 0.365 0.043 —0.205 —0.115 0.011 0.061 0.163 —0.263
AT 3 0.016 0.267 —0.012 0.268 0.112 0.515 0.171 —0.198
] - 4 0.284 0.187 —0.243 —0.192 0.210 0.237 0.222 0.086
5 —0.233 —0.230 0.105 —0.292 0.184 0.241 0.147 0.297
6 —0.258 0.185 0.264 —0.220 0.121 0.189 —0.122 —0.117
7 —0.210 0.000 0.194 —0.117 0.500 0.156 —0.013 —0.395
bR T M 8 0.256 0.114 0.114 0.320 0.099 —0.009 —0.436 0.120
i g 9 0.309 —0.184 0.232 0.032 —0.036 0.042 —0.264 —0.146
10 0.217 —0.196 0.264 0.218 0.008 —0.112 0.360 —0.253
11 0.122 —0.070 0.081 0.121 0.528 0.188 —0.184 0.380
12 0.109 0.080 0.501 —0.118 —0.203 0.100 0.170 0.131
13 —0.258 —0.178 —0.333 0.111 0.183 —0.099 —0.284 —0.139
LT 14 —0.093 0.160 0.246 0.153 0.238 —0.406 0.343 0.265
. 15 0.011 0.311 0.305 0.159 —0.237 0.210 —0.294 0.059
16 0.285 —0.223 0.108 —0.222 0.089 0.033 0.102 0.088
17 —0.185 0.247 —0.223 0.078 —0.190 0.175 0.142 0.416
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Table 6 The clustering analysis results of the sample plots
FEHS ok RS ok HHs 3
A 1 1 R 1 2 FIRE 1 2
Mk 2 2 e B A% 2 2 IR 2 2
Mk 3 4 R 3 4 IR 3 2
Mk 4 4 T B R 4 2 IRE 4 3
Mi# 5 3 T KA 5 2 FIHE 5 3

T B #5 6 3 FIFL 6 3

4 R

B2 FAEMSEBRNBRTINER
Fig. 2 Forest health assessment levels for

different forest stand types
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AIHTL 3 AN H 5 PR ECEE 0.05 Y i 35 7K F 1402 3 i (3R
7). AR, R 8 MR —HUN R EURRE T 63.9%0 5 2%,
L5 AR i HLAG i A M A C R B 0,973, TR AR
— ) RS o3 EE LY 3 S A L B i) o RS e
T 19.9% W7 2 , 5 PR AR f Al LA A0 A A DG L M OG 2R
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B 0.920, Ui Wt 2 B A 43 YR E L B 3 K ] R A
e T 16,2001 22, 5 R AR H o 5 AT 5 A AE DG M
R FR BN 0.904, BEHI UL 2 H L 43 4L 2, 3 A
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% 7 Wilks' Lambda
Table 7 Test of Wilks' Lambda

PRI S Lambda £I7 Al REN
1% 3 0.002 64.933 24 0.000
2% 3 0.028 35.684 14 0.001

3 0.183 16.975 6 0.009

# 8 Fisher ¥ 3 & 45 iE (&

Table 8 Fisher discriminant function eigenvalues

PR %K W T 2Ete/ % Bibe/ Y% M et
H—FI B KB 17.633 63.9 63.9 0.973
55 R ) oR B 5.494 19.9 83.8 0.920

SRR 4.460 16.2 100.0 0.904

BT UL BT as R 5 HE s 8 A F AR
SRR 3 A 53 R B, R AT B 25 At 10 S o A
ORREEH . AL N G o3 B Xk A5 A M ) i AR L
AL RN M — B HER Ry 100040 (G 9) . RWIE
oI HTRE A E L AE R DL 1) 53 2 W HEAf 1

R FEAKDERERWIELER
Table 9 Verification results of different forest lands

il K

SH At
£ R WAERE PR OAERE
it B 5 0 0 0 5
o 7 fik 0 3 0 0 3
W w0 0 1 0 1
A fk e 0 0 0 8 8
{d 100.0 0 0 0 100.0
T f 0 100.0 0 0 100.0
it/ e B 0 0 100.0 0 100.0
N 0 0 0 100.0 100.0
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REJ). @id ke, R T HE AT IR iR . E
DAV R a5 O e 2R SR R 2 AR I
A TR G AR AT A AE 48 5 43 S8 R i) -1
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SRR R AN e A G NP O N NP = Sl =
PE MR A 5 B0 204 AR R I A B TR
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R 53 560 b S B 17 0 3 BT AR 4 A 7 L S M AR A
TR SE M AR e YE S AT RS2 88 0 4 > — AR FR AN 21
A GRS bR AR BT 0 4 T A AR R A DA IR &R L 945
G 32 Ay B i 3R 2843 A 1 R 43 BT 1 A 3
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