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

YUAN Zixin, GUO Qiuju, Al 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. sinemsis 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
(€=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 MOREIR O MR REN)  REE)  Eum Bae SFE/em SEERE/mMm AROEEL/(BR-hm?) FROMIRA

1 T 30.2923° 109.0673° 1468.0 At 13.11 11.32 975 AR

e HRERIETERER
2 PN/ - 30.2921° 109.067 8° 1481.8 7Rt 13.12 12.08 1275 R

24

3 30.291 8° 109.067 6° 1484.8 7R 13.00 10.05 1200 AR
4 30.295 6° 109.0649° 1382.0 b 22.16 17.87 875 TR
5 AARMR 30.2955° 109.0650° 1394.0 b 18.68 15.65 1150 SR N
6 30.2954° 109.0652° 1393.0 ARt 16.09 13.15 1300 S VN
7 30.2917° 109.0693° 1446.8 b 17.92 15.15 1900 JL YN
8 ANTAHR MR 30.286 5° 109.0750° 1382.0 b 16.57 14.95 2975 AR
9 30.2913° 109.0621° 15559 #Adt 24.72 20.00 650 AR
10 30.291 8° 109.064 6° 1541.9 b 17.30 17.25 1100 SR N
11 b 30.2916° 109.0642° 15348 PElt 19.84 15.39 825 S VN
12 30.2909° 109.0619° 1560.7 7Rt 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

Moy L SR E

FE G Moy RIEZER — — — —

W U M C
1 22 0.481:0.207 0.481+0.360 0.750+0.230 0.963+0.297
2 BRI R R AR "2z 0.455+0.181 0.509:0.350 0.741+0.231 0.912+0.296
3 = 0.530+0.214 0.500£0.341 0.750+0.280 0.947+0.318
4 ) 0.478+0.167 0.457+0.396 0.000+0.000 0.533+0.295
5 RN TR )R 0.49120.173 0.420£0.367 0.473£0.322 0.347+0.283
6 )z 0.529:0.183 0.488+0.353 0.390+0.355 0.7910.283
7 ) 0.506+0.175 0.466=0.360 0.023+0.073 0.615+0.211
8 I Y NAW N Bz 0.524+0.184 0.497+0.334 0.208+0.300 0.573+0.284
9 )z 0.482:+0.249 0.321+0.331 0.16120.210 0.500£0.392
10 ) 0.469+0.177 0.430+0.331 0.375+0.348 0.625+0.284
11 FE AN TR 2 0.5000.000 0.417+0.349 0.767+0.176 0.733+0.240
12 ) 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

S HIE AR I&AE SHE N
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<0475 SEINEL
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W [0.475,0.517]  1.000 §
>0.517 i, RE4E, WRIEH 0.500
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KN EIIE <0.470 B, TAE 1.000; [0.470,0.790] B, JE{H 0.750; (0.490,
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0.510) B, WAE 0.500; [0.510,0.530] B, W&{E 0.250; >0.530 BF, Wk{H 0
[0.510,0.530]  0.250
>0.530 0
<0.125 0
[0.125,0.375) 0.500/0.250 “HEEEIIME<0.125 F, WA{H 05 [0.125,0.375) if, Xf T 5 A ARIRAE 0.500, 22
¢ [0.375.0.625) 0.750/0.500 SEIRHIRIE 0.250; [0.375,0.625) B, X FHRZRIBMMKIE 0.750, &2 TR

{H 0.500; [0.625,0.875) A, Xf T B2 [F S ARIBAA 1.000, & )ZFHIEIRAE 0.750;
[0.625,0.875] 1.000/0.750 >0.875 BiF, % F 202 R IR 0.250, & 2SI (E 1.000
>0.875  0.250/1.000
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Mo IR (W) Z I JE R 25, Hrh, ekt RSk . AN, B2 TR
9 [0.492, 0.514], BEAREEFEHLAG, REEMN THEIR R HERE DA . 4 Fhbk 2> SRR/ B (E
(U) BRI R FMIRE S, HETE T THE SR MA B ARAE TR RRRES, MR AN TR, M2 TR
RGN TAREIMRALE FHIXF LIRS o TRACEIIIE (M) W2 8 e i IR SRS LA AR A3 A7 2
P2 (P<<0.01), ZMPBIRIRS REF, M2 N TR EIMRA T D . RN TP AT
PREESRFERIHE (C) Z 225 AR 2, FLMlbk > 3 A BE R (] S A R 25 22 5 (P<<0.01), 2R i R 52
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Table 5 Mean values of stand spatial structure parameters

oSS S HEE

Vel — — — —

w U M C
W LT R R A AR 0.492+0.202 a 0.497+0.346 a 0.747+0.247 a 0.941+0.332 a
AZARN LR 0.505+0.176 a 0.460+0.365 a 0.319+0.349 b 0.557+0.301 ¢
MikZ N Tk 0.514+0.188 a 0.467+0.344 a 0.140£0.251 ¢ 0.563+0.290 ¢
REFERN TR 0.529£0.216 a 0.485+0.348 a 0.338+0.359 b 0.768+0.027 b

B AR R ] — 2 B A B R 2 5B B (P<0.01).

3.2 AREHSEE—THFREFIE

ML T AT BT R RE — e AR R IE Ao A, BEALAR AR 5 38 R fe s o A2 AR N ToAR
TBRENLAE 5 LR K, K 60.64%; FEEMN TARHBENLA &7 tie b, B 47.06%; H5IR G ILERZH
RO H R IE T MRS, N 27.27%, S HEDIREARNTR, N 19.15%; BEA S LRZHE
KA,y 25.88%, AN .

MG KN LCERSE MR LU 38 A b AT, MRy AN TR R 3 B S A IR LL () 34 8230 20% . 3
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Figure 1 Unary distribution of structural parameters
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TARFRZARN TR R DL RN ) 2 (R 25 A 50T 32, TRZCRREEARAIARR (1,=0.00. 0.25) 435l
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/N (S=nFsg) H A (B 2)o ASHEST h 507 [ T FRAT 3 07 BF M AR Uk 2« RS MO AR 11 5 #F b
(5=2.474), “HERIEM FMHRASHR | AL (S=2.452), MIRZARA T AR 9 SHEH (5=2.032); A /IR
HEMON TR 12 SR (S=0.261), BN 8 A i 7 5 I A ERER, MRORAMRFR B, 454418 31— i
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Table 6 Comprehensive evaluation of stand structure status

a2 (A S5 H S B4 B/ IE 1) b PG

FEdth i — — — — AT HEEU(Fss) 2 B TEIFR(S)
W/R, U/R, M/R; C/R,

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

RIRMK 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

Y NE N 0.508 0.451 0.282 0.624 0.531 1.667

PR HR AR 10 2, 3 SREHIMOR 2 A AR 5853, Mokt T A TRIEARIT &, 2R N TR 6 S
LA BN TAK 10 SREH AR b RER SRR ZS [ A I 5E 0, AHe A — @ i fE nl AU =S 18], A H T
MR . SIS Fsg IWRE/IMEUA # v it [ R ZEK (0.600) . A2 AN T (0.583), HIFZ AT
MR (0.521) FEZEMNTAHK (0.487), REH Gig [ HHEASHA BAF RO SRS, B P RCRIE T
FoR 3 MR8, IO, ki i R AR B B AR S M RS T N bR 276 RE, W
LR IE I TR R AR PR P A 5, IR RS TARBNTAR, EMEEESE G, = E 5%
G RIRRE & i RN =i SN N
4 ik
41 AEHRFEBRFTR—ITHERHFFE

TETR 1 23 (B S5 AR AR 5 T P8 RO TR B B DDA DG o TV AL T IR TR Be v, ka3 ) T4 iR
A, A3 [ An BB Jm), PRl e e 5 A 2R AR S AL, BEIRA S AR ARE
FEH ST R R ASHR . R AR N TARFIMIAZ N TARARATK 53 A5 46 S B BERIL 3 A o BN bk
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