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Correlation study on plant diversity indices and soil physical and chemical

indicators of karst natural forest, Southern Guizhou Province, China
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Abstract: Soil ecosystem function and plant diversity is receiving much attention in karst ecological studies. Changes and
correlation laws in plant diversity indices and soil physical and chemical indicators of 41 karst forest plots were analyzed on
different functional areas in the Maolan National Nature Reserve of southern Guizhou Province, China. This research

adopted the combination method of wild field plot investigation and laboratory analysis. Results show: (1) The importance
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values of the arbor species clustering method resulted in five karst forest types: Koelreuteria minor-Cyclobalanopsis glauca
forest, Lindera communis-Liquidambar formosana forest, Toona sinensis-Lindera communis forest, Cornus controversa-Cornus
parviflora forest and Loropetalum chinense-Pinus massoniana forest. The arbor plant diversity indices, bare rock coverage,
soil water storage indicators, soil fertility indicators and nutrient indicators showed a decreasing trend from the core area, to
the buffer area, to the experimental area and to the outer area. The Margalef index, Simpson index, Shannon-Wiener index
and Pielou index of the arbor and herb layer species showed a significant difference between some forest types. However, the
diversity indices differences of the shrub layer were not significant. Significant differences of some indicators between the
different forest types confirmed the influence of human disturbance to the karst forest in the natural recovery process. (2)
Factor analysis revealed different correlation trends between the plant diversity factors of different layers, and the physical
and chemical factors of different soil horizons. The analysis conformed to the general regularity of plant growth in the
development of the arbor, shrub and herb layer and the co-evolution between the vegetation and soil system of karst forest in
the natural recovery process. The number rate of significant factor-pairs of the soil physical and chemical indicators related
to the arbor, shrub and herb plant diversity indices were 36.38% , 27.27% and 18.19%, respectively. The arbor plant
diversity factor had the strongest relationship with the soil physical and chemical indicators. (3) The significant correlations
between the arbor plant diversity indices and the soil physical and chemical indicators were divided into three types: i)
Linear correlation is a general relationship between the plant diversity indices and soil physical and chemical indicators; 39.
84% of the indicator-pairs were in this category, where the plant diversity indices increased to raise or lower the soil
physical and chemical indicators accordingly. ii) Curve correlation is a complex relationship between the plant diversity
indices and soil physical and chemical indicators; 46.10% of indicator-pairs are accounted for in this way. Inflection point
values of the plant diversity indices without ecological meaning accounted for 11.72% where the relationship could be
explained using straight lines or other models. The ecological inflection points of the plant diversity indices, which
periodically impacted on soil physical and chemical indicators between the upwards and downwards trends of the quadratic
curves, accounted for 17.19% of the indicator-pairs. The values of these plant diversity indices can be adjusted on the basis
of the soil management goal in forest planting. iii) No significant correlation means the plant diversity indices are
independent of the soil physical and chemical indicators, and planting measures for plant diversity indices cannot effectively
change the soil physical and chemical indicators; 54.69% of indicator-pairs corresponded to this model. The different
response modes aid the interpretation of ecosystem function through the plant diversity hypothesis. (4) Inflection points are
the top values of the upwards and downwards trends in the quadratic curve response of arbor plant diversity indices to soil
physical and chemical indicators. They are in index values of Margalef for 0.71—2.70 and 4.80—9.70, Simpson for 0.57-0.
66 and 0.72-0.86, Pielou for 0.50-0.76 and 0.83—0.95 and Shannon-Wiener for 1.35—1.43 and 2.57—3.47, respectively.

These values are used for one of the selection references of species and number proportions in artificial forestation.

Key Words: Maolan National Natural Reserve; karst natural forest; plant diversity indices; soil physical and chemical

indicators; correlation

V4 P b DX AR = R R i A0 4 rh oA DX 22— T e B A 7 X, A IR B T
FRH R S iR A RO TR E S AT R 2 — o R IR SR A AT AR HI A B R A
HAEFIHLEL SRR A S R G R E LR R A AL XK VA R e~ BRI
RIRMT AR JE R Z RS E BRI SRR HEARBRAE ) 22 R A HR] L SRR B (i A A DG 1
A RE , (HAN R SCHR PR AR ) 2 RV BN H R AR AN [R) A58 T HUPE R | s g SR AR R 2
Fr ) Z2 R RS RO - B SEAR(E AR S E 70 R 2R H IR AR S R G RE M AP P 2 BERE . AT,
THY ZRE PRI 22 0TE T RINMEE AL 9 N TR AR AR 4 22 P8 BOR L S48 A (8 1) AH



12 TR A IR R SRR ) AR AR RO L PR HE AR A R DG 3

KM T, KR Z AR BORN + 3 B AV AR B5 (5 (10 AH DG P i T8 A /112020 38 ) 14 4 G R v 5 48
7N, RIRMFN N TARIAIAE ) 22 B 48 i m] - S B AL T8 A B TR AE S MR Y S [m] S A R TR

7% 22 E Z G A SRR IXGE 2.13x10° hm* W SR ARMOR: H AT ) 28 thE 5 2 D 1 o SR R A7 AR, 5
Hoe TR DA I R A A SR HE 20 ARARFN I S 30 45 1) 26 28 R Gl & A S R iR B
SN ARSI RO X B, ST AN IR S RE X (TG ) A SRR S Ao AR v R R AR AR A )
ZAEPEREEOR T SRR AR bR (8 00 A8 AR B DG IR R SRR\ HIE R S E FIPLEE . BIF S0 W ST
AL i AR AR B A B AT T R e S I B RO R B (S BT S
1 BRI AR

WFFEALE SN W S RE AR AE 2508 ( CFERN) 6 223800 X HEA T o 3208 DX T 5 48 2 U L e 8 114 58 =2 Rl R 4
FLARER AP X2 i A T N25°097207 —25°207507 \E107°52107 —108°0540" 22 [f] , ¥ 45 2% i 430—1078
m K ERIHEFRTE 800 m Zida . BRJRERA D S ib DU H 8 A1, 2240519 2= 5 FlAT WA AR I R g AL
SRR Ige DA WA AR A b A L K ph b i B B A IR A AR SO P i TR S AR e DX T A 1
7 RIB I S5, AR 15.3 °C, 1 A 5.2 °C 7 A3 23.5 °C, =10 °C Bk 4598.6 C , A= K31 237 d, 4F 1%
M 1752.5 mm BT 4—10 7 AEBHIXHREE 83% ,AF KBRS i 2.28x10" J/m’* . A AEEHAHY) 146
1408 J& 827 Fh (A8 Fh) B Ay 1 K 3% ( Manglietia calcarea) | £ *E S ZE ( Rhammus calcicolus ) . 471 111
( Cinnamomum calcarea) A1 1L ( Phoebe calcarea) 7% I JE 13 A€ ( Stachyurus lipoensis ) 7% I I8 S 2% ( Camellia
rubimuricata) . 7% ¥ K 5 AT ( Indosasa lipoensis ) . 7% P W ( Acer liponsis ) . H. W & ( Toxicodendron
quinquefoliolatum) . 7% W% ¥R 2 ( Hoya lipoensis ) 1 5 B & ( Tengia scopulorum ) 5555 4= /i ¥, UL J % 0f K
( Handeliodendron bodimieri) . ¥ 1€ ¥2 ( Amentotaxus argotaenia ) . > 16 K ( Euryocrymbus cavalerier ) |, 7 & #f
( Emmenopterys henryi) VU251 14€ ( Tetrathyrium subcordatum ) F1Z2H ( Calocedrus macrolepis ) %5 [F 2 & 5 AR 4
L7/

2 FAESHHAE

2.1 A

e 2% E R F SR EAD X R 3 R B & BP9 VA0 X G2 o XRG4 DL R A X M 1 B A
et (B 1)  ARIZIREX (THAFG) R INHA A me TR SRR A R B 431 12,17 .9 #1134,

PHAAEHL AR 20 mx20 m, 0 SRR = BE W) s SR BRI SESR A AR R T R
—ZHYFATIEE  TARYE FH94E ( Diameter at breath height, 455 & DBH, T [f]) =5 em IH K . DBH<S
em FRHEAR . FETTHIAAETRARZ N 10 mx10 m FEARJZH 5 mx5 m FARZSHEEDZE N 1 mx1 m, KR
2 EARJZ SRS 3 A, oGRS E ) & B SO T YRR B R 2R R R
PHAFRAR D TR AE Y EFERIFN A MR R BREC BT B R M R AW AR A AR
JE REO G RO A SR A MR R R B AME T A AR 8 A R A NI GE
22 HEEREGCRAE S0

iR R A TR AR AR R R BB — i B2 3 DRI R R AL, TR R AR
MR & B 2 A\D A\B\D B RBRRAE SRR S RS AU IR A R A 2 B RS
WM, B2 AR S B 1 kg Ao AT B DR RIS S AE AR KT, SIER IR AT AR SR RO Z 5
FEHT T mm PG ER AR ZR AR AR, A8 I 00 5 1398 = b~ dB b [ INE 42 1 398 3 T 43 J2 S BCRR T 3 1 e
B B SR S M I SRR AR, G R AR R A BRER R, LRRE B Bt AR A RS

+ BRI T UL CRRAR AT k) 2 b A B FLBR | (R RR K R KRR R IR
T3 pH AER LA A LIS R E S R 80T \ S i | 4 /Ut R 2 S L IS I | 7K 2R R
FHBBS -4 O, AWl R R P - FREE DT L G | A S0l 5 R FH ER IR - IR IR 4 1 | 4 B0 6 SR I WUV - S M D



4 A E = 36 &

HEE: GS (2015) 4519015

1 BHEHEREELRTEE

Fig.1 Sketch map of the karst forest field investigation transects in the Maolan experimental area
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Fig.2 Cluster diagram from the karst forest plots in the Maolan experimental area
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Table 1 Plant diversity indices of different karst forest types in the Maolan experimental area

TEARJZ Atbor layer HEARJZ Shrub layer FAJZ Herb layer
; She - She - She -
e Margalef ~ Simpson Pielou W;].rmon Margalef ~ Simpson Pielou Winnon Margalef ~ Simpson Pielou V;nnon
¥ " - iener " - Ny iener " v N iener
Types EicRd EiEE BT oY EE BEL e gk e B EicRid EiERd v
Mar Sim Pie s Mar Sim Pie e Mar Sim Pie s
; ’ Sha . ’ Sha ’ ) Sha
P
L& ﬂ‘]‘ BAH 2.45°¢ 0.69°¢ 0.74¢4 1.68¢ 4.63 0.88 0.92 2.72 2.57 0.77 0.88 2.20
LCLF forest
Il ELIRLEIN
- A 2.98 0.65° 0.80° 1.96° 3.50 0.80 0.88 241 2.27 0.83 0.91 2.30
TSLC forest
s T AN
I fek- S 3.31 0.78 0.82% 2.17¢ 6.64 0.90 0.92 3.13 1.314 0.49 0.79 1.524
LCPM forest
IV 4T & -/MEREA
FI&1-/MERAHE 2.95 0.77¢ 0.85% 2.12¢ 3.88 0.86 0.92 2.48 2.96¢ 0.79 0.88 2.41°%
CCCP forest
A5 -7 X 7
V BRI 4.76* 091 .92t p7pbed 554 0.88 0.92 291 2.02 0.63 0.87 1.80¢

KMCG forest
B LCLF forest, TSLC forest, LCPM forest, CCCP forest i1 KMCG forest 43 | & Lindera communis-Liquidambar formosana forest, Toona sinensis-Lindera

communis forest , Loropetalum chinens-Pinus massoniana fovest ,Cornus controversa-Cornus parviflora forest F1 Koelreuteria minor-Cyclobalanopsis glauca forest K45 &R
R0 5.2.3.4 F27, HEYIZHEAEREECR Mar Sim Pie I Sha 4351 /& Margalef index ,Simpson index ,Pielou index Fl Shannon-Wiener index (475 , a.b.c.d Fl
e JIAHR % S FBEARFRIUT I AR AL e h AR TR 2 AR AR ] 2R S BEIRAE 0.05 KCF 255 B INAFS
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Table 2 Soil physical indicators of different karst forest types in the Maolan experimental area

IR SR e LB ok
e Profile property Porosity Water holding capacity
Types W pE B RC JRRE PD U Density/  BAFAL 4F§ £ LB [E K Rk
Slope o / 3 B CP/% FLBR /% FWHC / MWHC/
/ ‘ R - 2 ©(x10° g/kg) (X10° k)
I
L& HEXT WA 13.66 34.40 17.80 1.138/1.212 45.95/42.32  7.50/4.84  53.45/47.16 4.172/3.520 4.927/3.989
LCLF forest
| A
TSI?T‘E %T TR 11.22 25.96 11.48 1.281/1.331 41.80/36.70  6.00/7.85  47.80/44.55 3.138/2.639 3.740/3.347
.C fores
A TL B A
It A~ AV 15.67 15.67 11.33 1.086/1.360 48.70/40.00 6.57/5.83  55.27/45.83 4.353/2.921 5.107/3.420
LCPM forest
IV kT & -/NED bk
K- MEBRA 16.25 69.50 12.25 0.958/1.203 56.30/44.78  3.08/4.50  59.38/49.28 5.743/3.810 6.384/4.106
CCCP forest
IR -7 X Bk
VAT A 13.28 60.70 13.63 0.808/1.090 49.18/44.62 11.21/6.10  60.39/50.72 6.325/4.168 8.205/4.940

KMCG forest

Y s FR R RC PD .CP NCP TP FWHC #1 MWHC 43|/ Rock coverage of plot ,Profile depth of A horizon ,Capillary porosity .Non-capillary
porosity . Total porosity . Field water holding capacity Fl Maximum water holding capacity 455 , /=207 T30 A B 38y -3 B 2 AHRIRE
AAE R 37,28, BRSBTS TS R gl SHE 2 1
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Table 3 Soil fertility indicators of different karst forest types in the Maolan experimental area

s o e aeT R
Types pH (x10 g/kg) (x10 cmol*/kg) (x10 emol*/kg)
I MR -HE M LCLF forest 6.55/6.62 6.23/3.34 3.89/2.44 1.08/1.07
I &#-A MR TSLC forest 6.38/6.41 2.49/1.89 2.22/1.30 0.86/0.86
Il HEAR-T5 FEHABK LCPM forest 6.05/6.22 6.14/2.16 4.24/2.82 1.50/1.18
IV AT &/ NEBRAM CCCP forest 6.46/6.63 5.95/3.40 6.30/4.63 3.34/3.08
V R XIHRAK KMCG forest 6.56/6.65 9.26/4.60 6.47/4.29 3.34/2.42

+ b A8 br 4 OMC .CEC Fl EBA 43-JlJ& Organic matter content , Cation exchange capacity 1 Exchangeable base amount 455 ; 43 U{H = X [F
2y FMERIWIESCH T S K0 I SR 2% 1
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Table 4 Soil nutrient indicators of different karst forest types in the Maolan experimental area

B3| 4 N 1 TNC/ 4 P TPC/( 4K TKC/  JKf N# HNC/ AR P APC/  BELK i AKC/
Types (g/kg) e/kg) (%10 g/kg) (x10* mg/kg) (mg/kg) (x10? mg/kg)
T 7 A bR

) 2.63/2.52 0.30/0.29 3.99/4.02 2.65/1.64 2.76/1.85 1.68/0.91
LCLF forest
b 75 1A%
Il fie- A B 2.25/1.28 0.29/0.27 3.75/3.97 1.59/1.21 5.02/3.51 1.22/1.00
TSLC forest
o NN ==L N
I A2 A- SRR 4.87/0.98 0.22/0.13 4.15/4.38 2..97/0.90 1.65/1.46 2.54/1.32
LCPM forest
FT Lo ]
VAT & -/MERAA 4.92/2.02 0.35/0.40 4.53/4.38 3.10/1.51 2.13/1.56 2.49/1.51
CCCP forest
IR - X Bk
VAT P B A 5.13/3.13 0.36/0.33 4.45/4.53 4.36/2.35 3.14/1.75 2.30/1.56

KMCG forest

+ I k2 E 8RR TNC \ TPC . TKC . HNC . APC Fi1 AKC 43|52 Total N content , Total P content , Total K content .Hydrolysis N content , Available P
content 1 Available K content F45 5 ; SR R 2 FRMSEIAYTESCARE M S K6 FLE R 2 1

ANFZE R 2R R TR A + 2 A R (R A O B B M 3 5 P AR EAR 5 AR
Y A AR i AR TP A K R B BRI I —BERe I (3R 5) o AHOC I 3 B IR X B R R T K2 (36.38% ) >
HEARIE(27.27%) >HEAJE (18.19%) . 13 A J2(45.45% ) <B )2 (54.55% ) y#a% Fe AR EHY L RN R+
SEM
3.5 TeARIZHY) Z AR BOM AR AR A A DG

W TR R MR AR IZ AR ) AP EFR HOR L AR AR A O R B 22 — Rk 2 (QC) = HZ X (SL) 1Y
R A B S AR A B 2R3 50 K 46.09% 39.84% , 5 4% A J2(QC=21.88% ,SL=18.75%, F[f,) <B
JZ(24.22% ,21.09% ) . Pielou 8 %4 (14.06% ,13.28% ) >Simpson 5 %X ( 12.50% ,10.94% ) >Shannon-Wiener 5§ %%
(10.16%,8.59% ) >Margalef 541 (9.38% ,7.03% ) HIEH (R 6) . A Z iR B 2, LY 8 bR
BOREWR (66.67%) >HEL (62.50%) A E>B )2, FIEE e hr 2 — R 2R (37.50%) > HL R
(31.25%) A J2>B JZ2, TSR/ EIR 2 IR Z I (31.25%) > 2K (22.92%) 13 A JZ<B 2, v K2
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Table 5 Factor straight line correlation analysis of plant diversity indices and soil physical and chemical indicators of karst forest in the Maolan

experimental area

AT HEH ZHENE Plant diversity
Factors TR ARHF AF AR T SF FARHEF HF HERTF oF
T AR Fek & E T WHF 0.551** -0.269 0.038 0.061
A horizon of soil FLBREE 7 POF -0.100 -0.364" -0.093 0.117
e JI A ¥ FEF 0.414* -0.267 0.068 0.064
F&45r W ¥ NUF 0.098 -0.359* 0.131 0.047
AHF NF 0.186 0.116 -0.028 0.395*
BN F KF 0.079 -0.152 -0.184 0.032
BEHNF PF 0.180 0.102 -0.212 0.123
+HB 2 Kk &7 WHF 0.513** 0.146 0.378* 0.073
B horizon of soil FLBREEFF POF -0.021 -0.005 0.110 -0.046
NESI K+ FEF 0.414* 0.083 0.123 -0.058
FA T NUF 0.300 0.258 0.446 " -0.207
AWM F NF 0.008 0.460 * 0.257 0.029
N PF 0.151 -0.281 0.246 -0.399"
BN KF 0.359 0.219 -0.323 -0.008

THYZ RN 7 AF SF HF F1 OF 435132 Arbor factor ,Shrub factor Herb factor A1 Other factor F45 5 , 13K K T # WHF .POF .FEF
NUF NF .PF 1l KF 435 J& Water—holding factor , Porosity factor  Fertility factor,Nutrient factor N factor P factor Fl K factor 455 , E£kzUAHE 3%
PEAS s FETE 3 A RN R372.005= 0-325 1R 575 001)= 0.418, LYEB 2N R (25 2,0.05) = 0.375 Al R .001= 0.479

xR 6 MEEEHERMITREEY ZHE R TR A IRIRAE K
Table 6 Correlation analysis of straight line and quadratic curve of arbor plant diversity indices and soil physical and chemical indicators of

karst forest in the Maolan experimental area

Margalef 54X Simpson 54X Shannon-Wiener $5%¢ Pielou #5 %
T Mar Sim Sha Pie
Indicators A2 B2 AJE Bz A B2 AJZ Bz
A horizon B horizon A horizon B horizon A horizon B horizon A horizon B horizon
IR ERE % Density SL  -0.512"* -0.405" -0.526"* -0.436" -0.553"* -0.405"* -0.568"*  -0.413"
Physical indicators QC  -0.514**  -0.534** -0.569"* -0.512*" -0.553"* -0.506"" -0.574**  -0.484**
BEILBE CP SL  -0.148 0.290 0.191 0.431* -0.058 0.325 0.170 0.387"
QC  -0.243 0.292 0.246 0.439" -0.264 0.326 0.229 0.387"
FEEEILBE NC SL  0.433"  0.049 0.245 -0.075 0.402 " 0.029 0.301 -0.003
QC  0.476**  0.352 0.379*  -0.328 0.433**  0.088 0.315 -0.046
MALBREE TP SL  0.252 0.286 0.421**  0.328 0.314 0.303 0.452** 0.336
QC  0.252 0.351 0.436**  0.354 0.334* 0311 0.457 ** 0.337
MK E FWHC  SL 0351 0.400*  0.465**  0.453*  0.391" 0.389 " 0.462 ** 0.426
QC  0.359* 0.447*  0.478**  0.474* 0396  0.455" 0.470 ** 0.435*
BOKFKE MWHC  SL 0439 0.411"  0.419**  0.415*  0.449"  0.392* 0.445 ** 0.402
QC  0.443**  0.490**  0.456*  0.474*  0.453*"  0.465" 0.450 ** 0.439 **
T HERR 45 RRE pH i SL 0.186  0.080 0.186 0.070 0.231 0.127 0.228 0.159
Fertility indicators QC  0.195 0.094 0.266 0.244 0.305 0.260 0.313 0.280
A PLF R OMC SL  0.348" 0.272 0.474** 0424  0.338* 0302 0.452** 0.381"
QC  0.368* 0.277 0.476**  0.443*  0.381*  0.306 0.453** 0.382"
FHE FacHi CEC - SL 0.182 0.362 0.313 0.365 0.277 0.416" 0.393" 0.430*
QC 0273 0.382* 0313 0.376 0.359*  0.419" 0.410" 0.435"
ZHMEERILE EBA SL 0.105 0.122 0.272 0.178 0.182 0.174 0.361 " 0.279

Qc 0.120 0.130 0.283 0.181 0.215 0.183 0.387 " 0.279
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Margalef 15 %X Simpson F5 %X Shannon-Wiener $§ %1 Pielou 155X
FokT Mar Sim Sha Pie
Indicators AR B2 A2 B2 AR B2 AJZ B2
A horizon B horizon A horizon B horizon A horizon B horizon A horizon B horizon
+HHEFRERE 24U INC SL  0.112 0.207 0.290 0.440*  0.184 0.290 0.351" 0.417"
Nutrient indicators Qc  0.197 0.270 0.295 0.451*  0.307 0.302 0.378* 0.421*
2t TPC SL  -0.221 0.098  -0.095 0.232  -0.164 0.160 0.022 0.299
QCc  -0.238 0.201  -0.101 0313  -0.215 0.197 0.027 0.333
S TKC SL  0.049 0.147 0.193 0.293 0.158 0.235 0.259 0.360
QC  0.249 0.453*  0.302 0.430*  0.192 0.321 0.305 0.399 *
KA HNC SL 0.230 0.369 0.337" 0.456"  0.230 0.384*  0.268 0.434*
QC  0.283 0.378 0.363 0.538  0.313 0.387*  0.287 0.436
A APC SL  -0.094 -0.008  -0.202 -0.099  -0.142  -0.074  -0.156 -0.114
QC  -0.190 -0.203  -0.205 -0.112  -0.171 -0.103  -0.159 -0.176
BRI AKC SL  0.145 0.381*  0.227 0.494**  0.160 0.490**  0.201 0.609 * *
QC  0.365* 0.569*  0.242 0.505**  0.300 0.536**  0.309 0.635**

QC \SL 43372 Quadratic curve Fl Straight line 4 . RTHIY R BN R AR S IR 1, SIS bRI 0 U S R 3R 2—4, EEAH
KR F MRS FUH R 2 5, W 2 T 0RO I 2 PEAG 260 I AU EAE L3 A JZ W R 375,005 = 0.330 1 Ri5;500y = 0.424, LIE B ZH
R(zs—z,o.()S)z 0.381 #11 R(28—3,0.01)= 0.487

HRAE A ) 22 FEPE R BRI AL AR bR ] — Rk 230 =0R B 2 A ARG I Pk 22 ST Xl 43 oy 3 A2,
FAOGHEA 10 2260 434& T8 pH (B W & FIA 800 5 55 T8 AR 25 53.91% , 52 18 A )2 (28.13%)
>B JZ2(25.78% ) Margalef $5%%(15.63% ) >Shannon-Wiener 75 % ( 14.84% ) >Simpson 8% (12.50% ) >Pielou 1§
$0(10.94%) fash . QONUMZA M B ER, fE 1458 B R 8 B0m 2 h 5.47% , 2 13 A
J2(2.34%) <B JZ (3.13%) ., Pielou 5 %0 (0.78% ) <Simpson #§ %4 (1.56% ) = Shannon-Wiener 5 % (1.56% ) <
Margalef 544 (2.34% ) py#a#, QMM R FIAL, f5 HL M R 2 WA W3 46 T % H ]
KoK A KK o, 1358 A A DL R B 2 A0 i 55 R PR v 4 32 40.63% , 5 145 A )£ (19.53%)
<B JZ(21.09%) Margalef %% (7.03% ) <Shannon-Wiener #5451 (8.59% ) <Simpson 5 %% (10.94% ) <Pielou 5%k
(13.28%) flita %,

3.6 T AREHY ZAEVERR BO T3 PR AE AR Y i

T U LW, ToARZ MY 2R 50 (D) X HIERA AR5 (S) i R
D, =bs + c;a =0 R HZEAMK
D, =c;a=0,b=0 JHx

b* - 4ac{0 JCfit
D= [(s) = ab) 0 43 A AELE y B DA A7 X
D3 =as> + bs + ¢ 5 Sh>5max ,ﬁ?%)ﬁﬁ%giw%:l
b* = 4ac)0 ab(0 (G>O,DmmJ
S €S
a<(),Dmx

Aot a b il [(5) RECS, = oo FRPIRAN, S,., 411 LR bR RO, D,,, 1 D,,, BB D =

- b £/b* - dac
2a ¢

LI IR PR T A JZAE ) 2 RV R R 2 TN OC 35 19 59 MR AR R 2R E RS R R A
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TS B R R AT B 50N 25.42% , BEAE P Z A48 B0 = 1 38 B AL 48 Ar 2 S5 R 5 TH s e T B AL Y
BVRAT B 10N 37.29% (R 7) . TIEW I LT3 FNFR o4 bR, oA A X (31.25% ,25.00% ,13.33% )
FIFERE J5 T+ Y (46.88% . 16.67% . 33.33% ) W46 br X B i 26 52 B I8 5, STt 5 [ 780 (21.88% , 58.33%
53.33% ) B FE AR 4 KL 2R 5L 48 0 44 3 Margalef 45 %1 (25.00% ,25.00% .50.00% ) Fl Shannon-Wiener 15 % (15.
38% .30.77% .53.85%) S a3, Pielou 1541 (38.89% .27.78% .33.33% ) 5 AR # %, Simpson 5 % ( 18.
75% 62.50% .18.75% ) T e TG FEta s,
3B B S MFRAr R R, Simpson FEEUR Pielou 15 %0 Je R J5 TR 45 5 AE (D, ) A8 R 0.57-0.66 0.
50-0.76 , & 5 T P MBI ; SETH A BB 5 ME (D, ) 220 0.72-0.86 ,0.83-0.95, & T RAA 1, Margalef 5§
BUA Shannon-Wiener T8 5L AH N (BN 0.71—2.70 .1.35—1.43 ,4.80—9.70 .2.57—3.47, Fi¥) ZHREMEHE B0 S
(E28 064 D, <D, ., WEWE (D, ~D,..) W) L IEAHR PSR 2 Y

x7 BHRHHFNRFAEEYSEEEEN T EEVERN ZRSTRXEREST
Table 7 Mathematical inflection points analysis of the quadratic curve of arbor plant diversity indices and soil physical and chemical indicators

of karst forest in the Maolan experimental area

Margalef 4541 Simpson 54X Shannon-Wiener 1§ %{ Pielou 5%
ForT Mar Sim Sha Pie

Indicators AJZ B2 AJZ BJZ AJZ B2 AJZ B2

A horizon B horizon A horizon B horizon A horizon B horizon A horizon B horizon

et LY/BEE LN B Density =A" =A* 065V 0.69V* —A” 197" —A* 0.78V *
Physical indicators BEILEEE CP 3.68V 1227V 0.85V -V 225V —A 0.88V -V
EEEFLBEE NC 252A° —A 0.74A* 0.79A 1.62A° 2.17A 0.73A 0.83A
SALBEE TP 9.99¥ 3.06A 0.58A* 0.64A 3.0V 1.21A -V 0.82A

[ [B]FF7K & FWHC 8.11V*  2.62A* 0.56A* 059A" 415V* 181A* —V°* 0.74A "

I RFF7K i MWHC =A" 296A" 0.66A* 063A° 026A" 1.83A* —V~* 0.76 A =

IR bR A PLBTH OMC 506"  824¥Y  —V¥V*  (0.60A* 285V¥* 395V -V 0.50A *
Chemical indicators FH B 722t CEC 5.03V 637V —V 0.55A 265" 443¥* 096V " -V
A A EBA 5.79V 2.00A 0.59A 0.49 A 275V 1.43A 0.93V* —Vv

S5 TNC 4.86V 5.03V -V 0.53A* 252V 319V 0.93¥"  0.61A"

S & TKC 447V 439 0.83V 0.83V* 272V 256V 0.90V 0.90V *

K i HNC 5.44V 0.71A 0.65A* 0.69A° 261V A" 0.93V 0.55A "

A& AKC 4.66¥*  481V* 0.93V —v: 249V 288V*  0.87V 0.94V =

TP ZHEPESR BN S S S TR 3R 1, IR IR bR 9 A G R 3R 2—4, RNVEUE Y 2 HEPESE B sl , — R = FoR LA R ki
BRI EIN Y SRR EOC . ARV 200|308 “ IR BATT O EAER, o« AT B 45

4 HigGitig

4.1 FEY) ZREEFEBON 145 = EHEL R FRXT B SRR X B T RE 43 DX i

B 2L E R SRR X AT 20 ZAEK, o5 AR A I OB SC AL 21 B NS AR LR X ) 4%
(MAB,1996) At 5 [ SR8 77 b (WNHS , 2007 ) A HL, ZRMAE S RS S T RIFRY, AL XY X
S X BANE X TR Z Y LRI BN 3 EE AR 2R AV S8R (T 1 IV) — 2880 5 A%
e SRR AR X A T Hesm B 2 AHSC . AN ZRARE TR I A 2 5 R A ) AR PR Eias 51 o 2 Ep
TE T DIRE XA AL RN 2= 5 . AR SCR T2 P ZLE 40 4 AR U A [R]— 2R B BS AR 4P D B X 43
MG, T EZESU B FAEREE PR AR A Kk B BB, A AN [R D R XA x40 A7 1Y)
LS, R 53 (R AR SR T LURREE . op L& R0 4348 A 3010 B AR R AN [ D RE X () AR MRS AL (H A B - H 3 R
G5 F BRI A AR B A 2R
4.2 FEY)ZREPEFR SO 1 48 = EEEL R PR AR S 5T T e AR R SR R S 2

YR IR RARAR T PR TS R 2 + 4 (0—5 em) pH (B 2R M2 R R A Z Y 24
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PSR B B B35 SAHT S E ] ; oA ML R | AUl K i e A A8l B R Ak B 6 A A
K E LN Z RN E SR R A TR A 57, XA 2253 5 5 HISCE P IR AR 42 (DBH =15 om) A FHEI 7385005
FRES A (n=9) BDH 06, B rh L T RRAAE AR 322 £33 (A 2 ) pH A A Rl i FE RIOR ik ) T A
JEAEY) Z AR RO AN B3, AT ST SR ANR] 5 A LT R K i 2 1R O S 35 1k IR AR ) 2 R 4
BORh AR 5, A7 50 T B B W ST R R AR AR BT T A58, XM 25 53 19 R DR MR e AU TRl 56, 3 b
JE /P U8 AR AR R IR ) 2 PR A 222 13 (0—20 em ) 7 AL B3t R4 R0 o 10 TEAH G W 35 A 4K
AR IER A B3 | 7] LI B SR OGN 3, SR S5 iR M A 5 . RIS [R] 3 IX 5 R AR AR 2R Y 1Y)
L) 22 REVESR RO AT R 32 3680 BRALSR Bn AU UGS | BRI TR T B = B 3 S5 SR S WA AR 5 e 35 P ) o 2L
I, BRI RbRAh, LA R AR S L TR T A 1 TR A, A 6 B BRI R 2
PR RO + LR MR bR AR ISR S AR FHPLEE,

W T RE AR A SR AR 22 R4 ) S BRI B (I B A 5C 2R K50 - J= PR R B S AR s T e 4
RGP FR AR XA 52 A 2 <B JZ I AR S T AW TR R AR AR AR 22 AR BL T e e e R AR vk 2
FRE S SR IR AR MR ) 22 R MR BOR 3L b (B AR DG IR TE 2 AL LA R S

T B AR RO 2P Z R AR BORNAZ A AR IZ I 5, %) LSRR bR A S
HARAA 5087
4.3 b E EACHR AR AR ) AR PR BRI AR E AR AR U5 TR R TR AR A AR B i A5 X

WS RE AN [ JZ R 22 REPE TR RIAS ] )2 - BRI T AR SC AR P25 5 A O 835 1) IR X4
HREFRARZSEARZESTHAZ LA JZ<BJZAGEH, LUK LRI B H AR E MG LAy 32, 3
ARGFAMYSLRBCE WA REE A A RGE et DA e

TeARZ W) Z FEVESR BN L HEBALIR AR (E A AR SR 70 3 R, BRI R A W) 22 R P4 HORT - S PHAE

AR AT DRI S P e i 1 — 281120 R 2 A M S SO I R T R v AR AR - AR 17 AL B i 2R
T AR ) 22 HE VS B0 S BRARFR R AR DG ERIF 72 rh R A/ FLMLBRE S 2 1y — 2612020 A B e A A
SR PIAR G R T T AR SF B % A P nl (B AR S RO H el m T e TR B AN B R 3R
WL 22 R A S PR B ] B AR EL AR TR B BEE ; JE 5GBS AL TR AR A Z T R Z ) Z R4
BOL AR T2 2 B HE RO ISR AR A A AN R A AR G 0 T R AR T S &R
GEORe s etk , v I Z R RS RS RE S FMBUL T %

Yiih Z RS N S5h T ECEMRAS LT, BT SRl A 7 T B 28 B MU, il 2 B0 ] L] T T
XK EORFFREE . RIRMIAZ R AR B (52 W8 (D, =D, ) WU AR 28 N T AR
UCHE MRS R AR SRS RO B R S B R 2 — i WA a0 A S 2 Tr o fe b AN (B AR S
LG S FR AT T AR LI A TR AR S E , TEOG R ) L IR AR R 2 T AR 2 AR BOR 1%
T ZAEEFR BOR 3R b o AR TR - IR G MR A PR bR 2 A, 3 AR G sl 2 2K
BUFERR 51 (S, A 6 A 25 R G0 A B RS A — S ) FL e H A 1 AR AR A O i — 25 B Ak v
WrRE O - AR GO AR AL, O A AR B A DR B AR PR IR R S %
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