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Abstract; The spatial structure evolution of forests in karst areas is a key scientific issue in global forest research. In
order to explore the dynamics of spatial structure in karst evergreen and deciduous broad-leaved forests, a study was
conducted in Mulun National Nature Reserve, focusing on a fixed monitoring plot of 2 hm’. Based on data from three
surveys conducted in 2007, 2012, and 2017, the dynamics of community spatial structure were analyzed using the spatial
structure parameters, i. e., angular scale (W), mixing degree (M,), and size ratio (U,). The results were as follows
(1) The univariate distribution results of spatial structure parameters revealed that the forest structure gradually shifted
towards a slightly clumped distribution state as the stand age increased between 2007 and 2017. The mixing degree was at
a level of strong mixing and showed a tendency towards extreme mixing. In terms of the size ratio, the stand exhibited a
moderate state, shifting towards subdominance as the stand grew. (2) The study of spatial structure for different diameter
classes of trees showed that the anglular scale, size ratio, and mixing degree of trees in diameter classes 1—15 cm
gradually increased with stand growth. As the diameter class increased, the values of the size ratio showed a decreasing
trend while the mixing degree showed an increasing trend. (3) The study of spatial structure for dominant tree species
revealed that, during the period from 2007 to 2017, all five dominant tree species groups exhibited a slightly clumped
distribution. The size ratio showed a tendency towards subdominance and a moderate distribution state, while the mixing
level was at a high degree and gradually shifted towards extreme mixing. In conclusion, the karst evergreen and
deciduous broad-leaved forest in Mulun currently exhibits a slightly clumped distribution, a strong degree of mixing, and
a tendency towards subdominance. The community is relatively stable, the stand regeneration is in good condition, and
the forest is gradually transitioning towards a climax community. The analysis of the dynamic changes in vegetation
structure in karst evergreen and deciduous broad-leaved forests is of great significance for predicting the future
development and changes of forests.
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Schematic diagram of sample plots in Huanjiang County
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Table 1  Basic characteristics of stands in different years
Pnrs 22 =N

i i B it LA I e S He
Year ensity Species DBH lomass W M U

(plant « hm?) (cem) (Mg + hm?) ! !
2007 2 627 130 5.07 52.51 0.525 0.842 0.504
2012 2110 127 6.23 62.50 0.524 0.845 0.502
2017 1 889 123 6.73 67.81 0.539 0.864 0.497
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Fig. 2 Univariate distribution characteristics in different years
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Fig. 4 Bivariate distribution changes of angular scale (W,) and size ratio (U,) in different years
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Fig. 5 Bivariate distribution changes of mixing degree (M,) and size ratio (U,) in different years
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Table 2 Spatial characteristics of trees with different diameter classes
(& 2007 2012 2017
Diameter
class FNE PN S 75 fRE RN IR FRE R/ HH RAE
(em) W, U, M, W, U, M, W, U, M,
1~5 0.525+ 0.648+ 0.832+ 0.526=+ 0.694+ 0.845+ 0.535+ 0.708+ 0.863+
0.004a 0.006a 0.004b 0.004a 0.006a 0.005a 0.005a 0.007a 0.005b
5~10 0.523+ 0.257+ 0.863+ 0.525+ 0.323+ 0.840+ 0.540+ 0.330+ 0.859+
0.007a 0.008b 0.007ab 0.006a 0.009b 0.007a 0.007a 0.009b 0.007b
10~15 0.516+ 0.115+ 0.848+ 0.521+ 0.147+ 0.853+ 0.548+ 0.167+ 0.863+
0.011a 0.010¢ 0.014ab 0.011a 0.011¢ 0.012a 0.012a 0.011¢ 0.011b
=15 0.537+ 0.043+ 0.880+ 0.515+ 0.063+ 0.855+ 0.546+ 0.054+ 0.891+
0.012a 0.007d 0.015a 0.011a 0.009d 0.015a 0.012a 0.006d 0.010a

T P EUE D CPI B ARIEDR ) 5 I 0 1) — 45 R — 25 A S HOR TR AR 9 =2 1] ( P<0.05)

Note: Values in the table are x+s-;

the same year ( P<0.05).

9

® 3 MBFRARTEHFE

Table 3 Spatial characteristics of dominant species of trees

significance analysis is performed between different diameter classes of the same structural parameter in

2007 2012 2017
Yk
. . IV N g N I e
Species w0 Rk mEmE ARUE S0 WA mEE AUE S R
B H %L B
v W M, v W M, v W M
i U : i U ; ; U i
R 5.96 0525+ 0.464x 0.844x 0.521x 0470+ 0838+ . = 0.554x 0.489: 0.838+
Sinosideroxylon pedunculatum ' 0.010 0.018 0.010 ’ 0.011  0.019 0.011 ’ 0.12  0.020 0.012
HALR 4q5 0-535% 0410+ 0.944x . 0.543x 0.391x 0.936=  0.545¢ 0407+ 0.892x
Boniodendron minus : 0.019 0.034 0.010 ) 0.012  0.021  0.007 ) 0.012  0.024 0.010
N ) 465 0537+ 0.404x 0.871= 0.537x 0.420x 0.860x . . 0.519x 0.422+ 0.908+
Ligustrum quihoui : 0.013 0.021 0.011 ) 0.015 0.022 0.012 ’ 0.016 0.029 0.012
EAUIN 450 0512+ 0190+ 0893 0567+ 0.196x 0915+ . . 0.600x 0.333x 0.906x
Handeliodendron bodinier: ’ 0.021 0.032 0.019 : 0.024 0.034 0.017 ’ 0.022 0.027 0.012
SER 3qq 0523+ 0.395: 0882+ . 0490+ 0.390x 0877+ . 0.512& 0.463+ 0.870x
Radermachera sinica : 0.013  0.026 0.013 ’ 0.013  0.029 0.015 : 0.016  0.026 0.014

PEFA LA et 38 B2 YR 52 J7 [l A8 . 2007—2017 4F[i]
[l —FR A5 FA RUBE R/ IR AT 3 454
SRR I T Bl Bl 2 BeF ] 79 A8 fb 357 22 R T 34 K
(RS VR B W ] AR 5 A R TR 58 5 1]
AR INRRAR R BB A, KRG R A/
RUOEE LK # Jr 52 R AR oAt , (7R 2= 0 B BE HIL 4
i, AL B R 2 (R RO B 2 TR (&
B 2022) , RACE R AW KEE 7 0~5
em B BUE B AIG, Bil 5 12 9 25 4 A 38 K, 7€ DBH =
15 cm B VR A8 B 3k 31 o5 K, Ul B B 25 A4 R 728 9 38

K, 5% Fhla) 25 B 29 20 B 52 W ( Wang et al.,
2018) , B AJE [l £ 0 S B il
ARG AT T BETE R 5 A0 3580 23 (8] 43 A
¥ J5y, B 2E EL A TE 2017 47 2 3L RE AL 4> AR LASh ,
A B A 53 A ¥ 4k F R AL 5347, [] T %
AR D AR T — i, s ALK 5 5 KR 38 B AE
2017 AEH ZE 433K ] T 0.908 1 0.906, Y&t 32
PESEHE Y BT T R R A S A AL B B AR AR 2
— o ARIH L A PR BE R AR B
(TR BT 45 1, S 5 0 AL R AR 388 T 531 1 AR S5 %) Aol
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M5, %A 358 (435 1 BE 0 5, HL A B0 1 Tif BH
PE, BE 8% T 47 1 R FH R BE 98U . 5 I OR A R
R rh bt A 0y 728 Ak B B T R A R Bk
FK AN 5] 43 A RS AR a3, S AR
FHYER B ZAEPRSR #6255 | PR Hb R[] BH 3% AR 4K
T 1] FHAL A% T4 L 5 T AE 25 bR A T B R, g
R G A RO P OGR4 A AN 850 AT
HEM R RS, S TR E R, i T
TR, AR AR IR b A KR R . AE 2007 —
2017 4 [A], 3% G B EAE W T, S BRE L4
i TR ARBEAR — 5 MR 55 , I 1% J2: F T % 37 4 2%
AR R T 0 A A Sk SR R R TOE B A AR R A
PFo DAAERFSE 2B B 25 ) TR AF % 179 A G T8
R B OR B AR A , 5 B 5 R R YR S A X R |
B St B v (X PP AR S 2013) |, ARAP2S [] 43 A 74 i
1] T AL 43 A (5 55, 2003) o [FIRRAS 1R B
FAEAA S B b PR B IR A s R v 2 8ok
AR e S, D0 ME 5 UK, Ak T 55 HE A
A ARATE 55 A i B v A R B i 2R o T AT
HF PR B2 R AR F B B T R AR A [ RS
RN AT A, 5 MEHFE RN
BOBUE T2 R 0.25 ~0.50, 75 2 FRA 2H 51 45 74
HeH , DBH K T2 IR RS R 40 |5 AL 34
HRALF WA B RS Z 18], A 20 1) P ORIR S
AR R, TE 2017 4F ARHFhHE P AR T Z i &
A TR AR Ak AR BRI A M B R T A A
Fofr | DA S R s TE AT ik — 45 WL

FIIFH 25 (8] 45 #2550k XF ZRAREAT 53 B, 7l LA
SO A M T A AR OMR T Ak 1) R B B, A R T AR
R NS W ) AT BT X Y b R A
FRIEZRRURT [ 98 57 4b 5% 1 22 5 55 22 B0 AS 5] 19 5% 1)
K2, %F B ES () 25 4 3647 & B0 AL, 3 bk 43 2
L S 7 o o0 O 0 o 209 1 < i T B O
G b R T A L A R IR 5 35 G 5 F AD
FEA B A ) A T B i 5 40 A 25 (B 6 BB 8 A3 4K
R AR 2 D) RERL 2R (B UTHTH,2019) , FRME
Bl W B R RO ARAE B, 5
23 [A] 546 43 BT SR AE 45 6, DTS2 AR AR 1) A
M RP e 2 8  TEAR K, 7] Lok 23 (B 25 2
BSAY AR E YRR ARG G, 590 W R
25 R 2R ] DL AR 7= 1M S A IR AN TR
23 [AlA& JR) T A2 77 1 B A3 AR A B0, R AR 7 1 B AR 5T
AL LR
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