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Comprehensive evaluation of spatial structure of four typical forest stands in
Jinzishan state-owned forest farm

YUAN Zixin, GUO Qiuju, AI Xunru, YAO Lan, ZHU Jiang, WANG Lei, XIANG Qin

(Key Laboratory of Biological Resources Conservation and Utilization of Hubei Province, Hubei Minzu University,

Enshi 445000, Hubei, China)

Abstract: [Objective] The objective is to comprehensively evaluate the spatial structure of four forest types in
Jinzishan state-owned forest farm in Hubei Province, and determine the main factors affecting the forest stand
structure in the region, so as to provide a theoretical basis for improving sustainable forest management level
and forest quality. [Method] Based on the measured plot data of evergreen deciduous broad-leaved mixed
natural forest, Cunninghamia lanceolata plantation, Cryptomeria japonica var. sinensis plantation and
Liriodendron chinense plantation, forest spatial structure indicators such as uniform angle index, neighborhood
comparison, mingling degree, and crowding degree were selected, and the unit circle comprehensive evaluation
system was applied to comprehensively evaluate the four typical forest types. [Result] The proportion of
random individual trees in different types was the highest, and the proportion of trees in different neighborhood

comparison degrees was similar on the whole. The overall distribution of trees in the evergreen deciduous
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broad-leaved mixed natural forest was random [average value of uniform angle index (W)=0.492], and the stand
was well mixed [average value of mingling degree (M)=0.747], but the growth advantage of trees was not
obvious [average value of neighborhood comparison (U)=0.497], the canopy was continuously covered
[average value of crowding degree (C)=0.941], and the resource utilization rate was high. Other plantations also
showed a trend of random distribution (W=0.505-0.514) or slight cluster distribution (W=0.529), and the
degree of mixing was low. Some trees showed certain advantages, especially in Cunninghamia lanceolata
forests. Among the three types of plantations, the trees in L. chinense plantations were in a very dense state
(C=0.768), while the stands of Cunninghamia lanceolata (C=0.557) and Cryptomeria japonica var. sinensis
(C=0.563) plantations were in a relatively dense state, and there was still some growth space for trees. The
comprehensive evaluation index of spatial structure showed that the state of evergreen deciduous broad-leaved
mixed natural forest (0.600) was better than that of Cunninghamia lanceolata (0.583), Cryptomeria japonica
var. sinensis (0.521) and L. chinense plantations (0.487). [Conclusion] There are differences in stand structure
of different origins in the same region, and the spatial structure of evergreen deciduous broad-leaved mixed
natural forest is better than that of Cunmninghamia lanceolata, Cryptomeria japonica var. sinensis and L.
chinense plantations. [Ch, 2 fig. 6 tab. 37 ref.]

Key words: Jinzishan state-owned forest farm; stand spatial structure; structure indicators; unit circle method,

comprehensive evaluation
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Table 1 Basic information of plots different stand types

g S AR IR Moy JLAN)  RLE) EH/m YR PR em SEERE/m MR E R/ hm ) ARoMIB AL

1 30.292 3° 109.067 3° 1468.0 At 13.11 11.32 975 AR
2 FIRMR W ERE M R EEAR 30.292 1° 109.067 8° 1481.8 ARt 13.12 12.08 1275 JRRLYIN
3 30.291 8° 109.067 6° 1484.8 7« 13.00 10.05 1200 BRABR
4 30.295 6° 109.064 9° 1382.0 b 22.16 17.87 875 TR
5 VX NN 30.295 5° 109.065 0° 1394.0 b 18.68 15.65 1150 SR N
6 30.295 4° 109.0652° 1393.0 ARt 16.09 13.15 1300 S VN
7 30.2917° 109.069 3° 1446.8 b 17.92 15.15 1900 JRRLYIN
8 NTHR Mk 30.286 5° 109.0750° 1382.0 b 16.57 14.95 2975 AR
9 30.291 3° 109.062 1° 1555.9 ZAdt 24.72 20.00 650 AR
10 30.291 8° 109.064 6° 1541.9 b 17.30 17.25 1100 SR N
11 T 30.291 6° 109.064 2° 1534.8 Pidk 19.84 15.39 825 S VN
12 30.290 9° 109.061 9° 1560.7 Zdt 17.00 20.63 1275 S VN
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Table 2  Spatial structure parameters of forest stands
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Table 3 Spatial structure parameters of each stand type

oS M S5 S HIE

ESiETRes RGP PRIZZE R - - - -

W U M c
1 23 0.481+0.207 0.481+0.360 0.750+0.230 0.963+0.297
2 B LR R IR A AR 22 0.455+0.181 0.509+0.350 0.74120.231 0.912+0.296
3 22 0.530+0.214 0.500:£0.341 0.750:£0.280 0.947+0.318
4 Ly 0.478+0.167 0.457+0.396 0.000:£0.000 0.533+0.295
5 FEARNT I R 0.491+0.173 0.420+0.367 0.473+0.322 0.347+0.283
6 L= 0.529+0.183 0.488+0.353 0.390+0.355 0.791:£0.283
7 B 0.506=0.175 0.466+0.360 0.023+0.073 0.615+0.211
8 WikZ N Tk R 0.524+0.184 0.497+0.334 0.208+0.300 0.573+0.284
9 L= 0.482:+0.249 0.3210.331 0.161+0.210 0.500:£0.392
10 Ly 0.469+0.177 0.430+0.331 0.375+0.348 0.625+0.284
11 RGN TR 22 0.5000.000 0.417+0.349 0.767+0.176 0.733+0.240
12 R 0.592+0.269 0.559+0.356 0.138+0.251 0.901+0.137
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Table 4 Stand comprehensive evaluation index and assignment
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Table 5 Mean values of stand spatial structure parameters

Moy M E S HE

M2
w U M C
B RV A R SR 0.492+0.202 a 0.497+0.346 a 0.747+0.247 a 0.94140.332 a
RN TR 0.505+0.176 a 0.460+0.365 a 0.319+0.349 b 0.557+0.301 ¢
MIAZ ATk 0.514+0.188 a 0.467+0.344 a 0.140+0.251 ¢ 0.563+0.290 ¢
RN T AR 0.529+0.216 a 0.485+0.348 a 0.338+0.359 b 0.768+0.027 b

LA AT RN R — SR A R b S SR A28 A0 B35 (P<<0.01).
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Figure 1 Unary distribution of structural parameters
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Table 6 Comprehensive evaluation of stand structure status

a2 A S5 F S B4 B E 1) b PG

R G . : . .
W/R, U/R, M/Ry C/R, Fes s
1 0.481/1.000 0.481/0.750 0.750/0.750 0.963/1.000 0.781 2.452
2 0.455/0.455 0.509/0.500 0.741/0.741 0.912/1.000 0.502 1.576
3 0.530/0.500 0.500/0.500 0.750/0.750 0.947/1.000 0.516 1.620
PN 0.489 0.497 0.747 0.941 0.600 1.884
4 0.478/1.000 0.457/1.000 0/0 0.533/0.750 0.641 2.013
5 0.491/1.000 0.420/1.000 0.473/0.473 0.347/0.500 0.618 1.941
6 0.529/0.500 0.488/0.750 0.390/0.390 0.791/1.000 0.491 1.542
7 0.506/1.000 0.466/1.000 0.023/0.023 0.615/0.750 0.641 2.013
8 0.524/0.500 0.497/0.500 0.208/0.208 0.573/0.750 0.276 0.867
9 0.482/1.000 0.321/1.000 0.161/0.161 0.500/0.750 0.647 2.032
10 0.469/0.469 0.430/1.000 0.375/0.375 0.625/1.000 0.590 1.853
11 0.500/1.000 0.417/1.000 0.767/0.767 0.733/0.750 0.788 2.474
12 0.592/0.500 0.559/0.000 0.138/0.138 0.901/0.250 0.083 0.261
AT Ak 0.508 0.451 0.282 0.624 0.531 1.667
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