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Abstract: In order to understand the correlation between soil organic content (SOM) and soil physical and
chemical indicators and plant diversity indexes in nature recovery process of karst forest, the SOM, soil physical
and chemical characters and plant diversity indexes of different forest types in Maolan National Nature Reserve
of southern Guizhou Province were studied. According to importance values of species in tree layer, 41 surveying
plots in the Reserve were divided into 6 types, such as Lindera communis-Liquidambar formosana forest,
Loropetalum chinense-Pinus massoniana forest, Acer sp.-Celtis tetrandra subsp. sinensis forest, Koelreuteria
minor-Platycarya strobilacea forest, Cornus controversa-C. parviflora forest and Dendrobenthamia japonica var.

chinensis-Cyclobalanopsis glauca forest. The results showed that SOM had significant difference between A or
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B stratum of soil among forest types, and the species number, diameter, height and density, as well as Margalef
index, Simpson index, Shannon-Wiener index and Pielou index of different forest types also had difference
significance. The soil porosity, water storage capacity and main fertility indexes increased with SOM increment.
Plant diversity indexes of tree layer had positive relationship with SOM, especially significant correlation with
SOM in A stratum of soil, and Simpson index and Pielou index with significant correlation to SOM in B stratum
of soil, while those in shrub layer and herb layer had no significant correlation with SOM. Multivariate analysis
showed that total contribution rate of plant diversity indexes to SOM in A stratum of soil was in the order of shrub
layer > tree layer > herb layer, and that to SOM in B stratum of soil was herb layer > tree layer > shrub layer. It
was suggested that plant diversity measures of SOM management of vegetation restoration in karst region were
suitable for giving priority to with tree species, and combining with shrub and herb species. Meanwhile, the SOM
was influenced not only by plant diversity indexes of tree layer, but also by succession stage and structure indexes

of forest, the Quadratic polynomial turning point of plant diversity indexes could become to one of reference bases

of species quantitative management in karst rocky desertification control engineering.
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Table 1 Stand structure indexes in different forest types
FRMIH Forest type
A B C D E F
FEH T Number of plots 3 12 7 9 6 4
p
TeAKJZ Tree layer %)% Density (x10° ind. hm™) 1.24 1.23 1.30 1.37 1.30 1.47
y y

4% DBH (cm) 11.58 11.46" 11.22 10.92 10.1 10.04°

=& Height (m) 8.48 8.06"" 8.35" 8.57"" 7.83 7.13%P

& Number of species 19 17 23508 17 11APCPF 16
WA Shrub layer % Density (x10* ind. hm®) 1.05 0.89" 1.40°°¢ 0.72F 0.86" 1.40°%¢

y y

1045 Diameter at base (cm) 1.26" 1.26% 0.89"° 1.28%F 1.23" 0.79*"°*

=1 ) Height (m) 1.57 1.47¢ 1.18%° 1.72¢ 1.60 1.47

FET Number of species 21¢ 22PF 314PPF 185 18 37°PF
HAJZE Herb layer 5% Density (x10° ind. hm?) 0.84"F 1.33"F 1.54"F 3.69%%¢ 3.514%¢ 3.18%%

{5 Height (m) 0.345CPF 0.14"* 0.13"* 0.14"* 0.06"5%F 0.17**

FP% Number of species 7°F 70" QBPEF [478CEF 127BCPF 7€PE

Bl A A B PR R A RS IACRY , R 28 5 3 (R ) RO AR PRI Y . N R

Letter in the top right corner of data is forest type code, indicate significant difference among forest types by z-test. The same is following Tables.

F 2 AIF BRI R Z AR L
Table 2 Plant diversity in different forest types

PRI Forest type

A B C D E F
T AKJZ Tree layer Ma 499" 414 5.44°PF 4.03<" 2.514PCPF 3.56"
D 0.87" 0.90°" 0.94°PFF 0.84° 0.65"F 0.81°*
0.90" 0.92"" 0.93” 0.88"" 0.745PF 0.84"*
H 2.68" 2.57°F 2.87°0F 2.44F 1.7275¢PF 2.29%*
JEKJZ Shrub layer Ma 4.64° 4.97°F 6.62°°°F 444" 4.06°F 7.73%F
D 0.82 0.88 0.89 0.89" 0.84™ 0.91°
J 0.91 0.93 0.92 0.93" 0.90° 0.92
H 2.76° 2.78%F 3.14"80F 2.67F 257 3.28%"
HKJZ Herb layer Ma 2.07™ 1.87°% 2.09™ 2.78"PCFF 2.41%F 1.214PCPF
D 0.70 0.56°° 0.74% 0.70%* 0.79""" 0.55F
J 0.94"" 0.84"F 0.90°"" 0.85"* 0.89"° 0.83¢
H 1.82%F 1.66" 1925 224" 22048 152"

Ma: Margalef ¥5§%1; D: Simpson $58%% ; J: Pielou #5%4 ; H: Shannon-Wienner $5%{. % 6 FI& 1, 2 [Al,

Ma: Margalef index ; D: Simpson index;J: Pielou index ; H: Shannon-Wienner index. The same is Table 6, Figures 1 and 2.

0.75~0.93 F1 1.72~2.87 , #EARJZ 1953718 4.06~7.73
0.82~0.91, 0.90~0.93 Fil 2.57~3.14, KL 7 J2 114 43 5]
g 1.21~2.78. 0.55~0.79., 0.83~0.94 il 1.52~2.24.
A I, Margalef 8 0F1 Simpson 8 82 A JZ>Tr
KRE>HARZE, Pielou 85U FEAZ>HAZSTEA

JZ, Shannon-Wiener $§ £ 52 ¥ K JZ>FF RJZ>FLA
=R A EE

33 FREFZMEERFSOME L
AR R R (3R 3), 115 A JZ 11 SOM
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Table 3 SOM (g kg ') in different forest types
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3.5 SOMANEY) & HE ke R R K 1%

W RBICE 6), A L)Z2H) SOM 5 A2
HEARJZ 5 EAR)Z Y Z TR ECE AR B
HSEHE, +5E A 2R SOM 577 A2 [ Margalef 5
. Simpson %% . Shannon-Wiener 5 %l Pielou

B B E IEAHSG, T B ) SOM 57 AKZ MY
Y Simpson F§ £ Fl Pielou 8 %0 5 . 2& 1E 40 ¢, [A]
Margalef 752U Fl1 Pielou $5 % & 52 IEAH KR HA
BE W EKY-, L AZE BZE SOM F#EARY
TR JZ M) AR R 2 O, X
B % 22 0 X R AR SOM 32 T+ A JZ A ) 22 A1

+IEE FEFRIEA Forest type
Soil stratum A B C D E F
A 92.63% 96.10° 104.62"%F 76.49%F 38.36""" 50.38"%P
B 59.40" 42.72" 48.79 43.74" 19.74%° 21.55"

7 4 SOM 138 2R AR 1K AH DG
Table 4 Correlation between SOM and soil physical indicators

5 SOM Al + 4 = FAL 2L FRARAY A

Table 5 Correlation between SOM and soil chemical indicators

+ 2 Soil layer

A B

%47 Volume weight ~0.60" ~0.45
JEiHE P 7K 2 Mass water content 0.53" 0.43°
IRFLE /K= Volume water content 0.19 0.12

R F57K i Maximum water-holding capacity 0.61" 0.46"
B KFFKIE Capillary water-holding capacity 0.55" 0.47"
HH [8] %7K & Field water-holding capacity 0.58" 0.49”
JEEEFLBE Non-capillary poropsity 0.50" 0.18

BESLBRE Capillary porosity 036" 0.34"
JMALBREE Total porosity 0.53" 0.38"

AR5 22 B0 FAEAE 13 A 2N Rura, 005=0.30 Al Ry, 001=0.39, 14 B 2
H R302.005=0.36 Fl Ri30.0001=0.46, *: P<0.05; **: P<0.01,

Threshold of the correlation coefficient is Ry;005=0.30 and R;00,=0.39 in A
stratum, and R 3.2005=0.36 and R 3.217=0.46 in B stratum of soil. *: P<0.05; **: P<0.01.

TR Soil
stratum
A B
4% Total nitrogen 0.58"  0.73"
JKf# A Hydrolysis nitrogen 0.60"  0.84"
4> Total Phosphorus 036" 0517
5% Effective Phosphorus -0.11 -0.22
4241 Total potassium 0.06 0.01
LA Avaiable potassium 033" 024
pH 018 0.12
FHES ¥ 284t Cation exchangeable capacity 0417 0.39”
AHPEER 3 Exchangeable base 053" 0.40”

*: P<0.05; **: P<0.01.
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Table 6 Correlation between SOM and plant diversity indexes

+HEER T+ AKJZ Tree layer A JZ Shrub layer B Herb layer
Soil stratum Ma D H J Ma D H J Ma D H J
A 030" 0447 034 0437 011 002 -0.03 006 003 -003 013 007
B 0.29 045" 032 0.40 006 006 010 017 021 0.10 0.04 021

*: P<0.05; **: P<0.01.
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Fig. 1 Quadratic polynomial and straight line regression between SOM in A stratum of soil and plant diversity indexes of tree layer
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Fig. 2 Quadratic polynomial and straight line regression between SOM in soil B stratum and plant diversity indexes of tree layer
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