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Abstract; In order to explore the relationship between the aboveground biomass of karst secondary forest land and
environmental factors, we took the typical secondary forest sample of karst Tianlong Mountain in Puding County, Central
Guizhou as the research object, adopted the aboveground biomass model of single species and different diameter groups
to calculate the biomass of dominant species and community, used the spatial distribution map to describe the spatial
distribution of environmental factors and aboveground biomass of community, and used the correlation test ( Pearson)
General linear model ( GLM) and redundancy analysis (RDA) to discuss the relationship between community, life
form, species aboveground biomass and environmental factors. The results were as follows: (1) The total aboveground
biomass of karst secondary forest group was 106.94 t - hm™, and the aboveground biomass of dominant species accounted
for 91.77% of the whole sample plot. The aboveground biomass of evergreen plants was higher than that of deciduous
plants. The aboveground biomass of Lithocarpus confinis and Platycarya strobilacea accounted for the highest proportion in
the community, 34.23% and 34.37% respectively. (2) The spatial distribution of rock exposure rate showed obvious
upper and lower gradient difference, the upper slope was significantly greater than the lower slope, and the spatial
distribution of slope and soil thickness was discontinuous and had no obvious law. (3) There was a significant positive
correlation between aboveground biomass and soil thickness, and their spatial distribution tended to be consistent. Soil
thickness was the main influencing factor of aboveground biomass of the community, and the influence of rock exposure
rate and slope on aboveground biomass of the community was low. (4) For different life forms, the influence of rock
exposure rate on aboveground biomass was the highest, and the influence of soil thickness and slope on evergreen plants
was greater than that of defoliation. (5) For different species, the correlation between environmental factors and
aboveground biomass was complex. Most species were positively correlated with soil thickness. Platycarya strobilacea and
Zanthoxylum  dimorphophyllum var. spinifolium were positively correlated with rock exposure rate and slope
respectively. In conclusion, the vegetation restoration of secondary forest in the study area is slow, and soil thickness is
the main influencing factor of aboveground biomass of the community. However, for different life forms and species, the
response of aboveground biomass to the environment will be affected by biological factors such as life form differences,
species habitat preferences and interspecific relationships.

Key words: karst, aboveground biomass, soil thickness, rock exposure rate, slope
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Table 1

Biomass estimation models of main tree species and different diameter classes

FEARI T4
Model object

M b A= 4y e AR

Aboveground biomass model

RLRITEA

Model evaluation

FEMAT Lithocarpus confinis
LFEW Platycarya strobilacea
LU Ttea yunnanensis
ZIARE Machilus cavaleriei
JH LA Pittosporum brevicalyx
R IGEAM Carpinus pubescens
FHMB Lindera communis

H ST AEM Zanthoxylum dimorphophyllum var. spinifolium

B ARARY) (1.0<D<5)
All woody plants (1.0<D<5)

I ARAKY) (D>5)
All woody plants (D>5)

y=0.896 7(D*H) "¢
y =1.961 1(D*H)"**!
y =1.954 5(D°H)"¥°
y=2.621 1(D*H)***?

y = —0.000 001(D*H)*+ 0.0593 5(D°H) + 2.681 4
y =0.807 6(D*H)**"*
y=2.279 S(D°H) "¢

y=0.537 9(D*H) +29.405

y=0.583 4(D*H) -8.151

}’:2.014 1<D2H)().88‘)(J

R*=0.981 7, P<0.01
R*=0.988 6, P<0.01
R*=0.956 8, P<0.01
R*=0.973 3, P<0.01
R*=0.994 5, P<0.01
R*=0.998 1, P<0.01
R*=0.9619, P<0.01

R*=0.9359, P<0.01

R*=0.958 4, P<0.01

R*=0.922 8, P<0.01
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WfE ( Cinnamomum bodinieri) %5, FRIEFEL P BEIE LR
0L, K FZLEHERT 8 MR e PR3P

RIC U A ARFE V& b b A= ) 5 R 106.94 ¢ -
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WSy R ST AR R 22 IR B Y
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FRICE (MRIF,2015; F455,2020) , L3 Fh i BE T
o F AR 91.77% , XHEE LA ) i pe e



488 U MW 43 %
xR 2 REWLEBFEE
Table 2 Characteristics of dominant species in Tianlong Mountain
r =X
mEf bkl EIEOEGRL
Yy Fh A R AN I Importance  Aboveground lropor ton ?1
Species Life form Living habit value biomass a )m'zegro‘un
(%) (t-hm?) biomass
(%)
7 -] Lithocarpus confinis g Evergreen A Mesophily 24.6 36.60 34.23
&M Platycarya strobilacea 3 eciduous [H4: Heliophyte . 36. .
LT PL bil &I Decid FH4: Helioph 17.4 36.76 34.37
TELFRUH Ttea yunnanensis # 4k Evergreen FHAE Heliophyte 8.7 11.10 10.35
22 )N NE A Machilus cavaleriei i 2K Evergreen esophily . . .23
LA Machil 1 H 4k Everg 14 Mesophily 8.7 7.76 7.23
H LA Pittosporum brevicalyx i 2k Evergreen - Shade . . .
JE HEAR Pittosp brevicaly 4k Everg Fi4: Shad 4.9 0.28 0.25
RS EA Carpinus pubescens 7% Deciduous FHAE Heliophyte 4.5 4.02 3.74
‘W Lindera communis i 2K Evergreen Shade . . .
I Lind W 4k Everg B4 Shad 4.2 0.98 0.90
Rl 7 BT A V& eciduous < Shade . . .
i i FEAR &I Decid FAi4: Shad 3.7 0.64 0.59

Zanthoxylum dimorphophyllum var. spinifolium

*F 3 RELUFEEFHBISE
Table 3 Data characteristics of environmental

factors in Tianlong Mountain

W F wm/ME KM WEZ Coefficient

Environmental Minimum Maximum Standard of

factor value value deviation  variation
(%)

IR

Soil thickness ( cm) 5.80 35.40 10.61 68.03

Y% Slope (°) 8.00 61.25 10.81 34.88

HEMIEE
Rock exposure rate (%)

2.00 96.00 26.22 58.67

PEVERT, 5 e BE RN B 156 — B ( Slik et al., 2010)
ARTIFFE B H SR A ) e b A R T
AT RE R T8 S i 1 B3 G R T R R A B
e b X H OB R B, AL 26.3% (i i 55
2017) , o5 f T 't R 0 VAL ) % I L 400 7 5 4 ok
H 5 444 Givnish, 2001 ; 424845 ,2020)

AR A0] 540 B A 4 b b A i 4 o R
AR 34.23%F1 34.37% , J& T R AR K
BEYE TP 2 BT R B i | 2 R ISR, )
ARSI R 2 Bor i iz, R3S IR 5E (288 1
2021) , 7T AE R R L 5 8 5 A A R A
FEE R fA A HLE I RTR h AR PR TR R OR I HE
BT R e SR L P Sy NS )7 v e 1 B A o s Y [
BT A (0 o b A i H G = T A
AR B AR S My b A AR TR R AR A AR )
7 ,2020) , BB+ B8R R VR b AR R

(T H 5 M A% | S e i Y 22 IR A 6 & T 4l
B (AT, 2009 ) | T A0 AR 18 AR T 25 AH X 45
15, BIFEAAR I INAR [R] B8 50 A A A 1 b A= 9
i T,
32 B FEYESHIEEETASGEF—H
MZSE A LR A A AR A E R
B RR R 225w fe e B2 BRI K Rl £
i AEH oy BA K eE , WS H RN
SRS, R S5 O R &I, 1K
TR AR B B S TP . Sheng 45 (2018) fiff
FERM, I BT 7 4 5 i R ) 19 A 18] 40 A IR Ol
- R R 5 ) B VR W Bl 2R R A ) Y
HEEFF (X1 ,2020) A SCHRER b b APy it 5
RIELES AR, 1 A 4 e v B DX e )R —
HAS oA T — 50, W A ) A e X
MR (1 v B AR M, 5 RS 2 0 R S
FELE AT (FREDR 2007 ; 2R FEEE 2012) ,3X 7]
fiE DR B R 1 R B e ) g £
SR W i B B R R (R HSE, 2018) A K, )
BF BRI 3 RE A AR R IR UL 2 1 AR A
6], I FLAE 4 T+ X K o 50 9 357 40 0 PR F5 1
77 (Belcher et al., 1995;Z=fEFE 55, 2012) , MM 5
MAAE ) ) A R A A B A
33 AEAESEE YHRERNAFRXARE
T — R PE R T 5 Pearson AH J¢ M4 46 56 4y
B, 485 50 k7 - 38 5 S R K b b A W B R
BE i, S R0 AR A R — B (R T2 ,2016; X1
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A. Spatial distribution of rock exposure rate; B. Spatial distribution of slope; C. Spatial distribution of soil thickness; D. Spatial distribution of

community aboveground biomass.

B1 XElt EEMESHERF=ESSHE

Fig. 1

(14 it TR B A AR, X ] BE S R T AR R A I A S
TR G, BT B R I ) b (R A )
FEE B = A B T e AR K (B BE S5, 2014)
BE Ak, R A 35 0 s 0T R R B B T 2 R 1Y) 3R Sy
WK W% ( Huang et al., 2011) , iAL & R, HiAE &
Rk AAE A A B FUAR AR K, DR IR 3R 4
KA (R, 1997) . HAMER WES - 5)E
JE S AR G R — o ) B4, T U AR B
T3P B 33 1 38 s T AT T R A R e v
IR PE AR, 51 383 K (Heimsath et al. |
1997 ; 5555 ,2007) , BRI, 3 B A A B E % m)
A 2 3 3 5 ) 39 JEE ke [ 45V FH T #F R b A=
Y.,

[7i] — £ 375 2 5 A 0 0 B 55 A ALY B oR 5
TE N RE S (BB R BR R 2, 1998 ; 4 T A,
2017) . TEARSCHT 54 #1830 M 1A o 1)
R A, UL LU A B EE R o E R A 55 o b
S R e LR AR MRCH S 5 5 AR 1l AR ) ks (]
IR ER U R IR BN R 22—, W R
XoFH S A 1) A R B K T MR, X RT RE Sl

Spatial distribution of aboveground biomass and environmental factors in Tianlong Mountain

x4 RERFHEYH EEMENBREE
Table 4

factors to aboveground biomass of plants

Interpretation degree of environmental

g OHER

i H . Rock b3
It Soil sl
em thickness exposure ope
rate
FEV% Community 0.505 0.030 0.062
W SEAHY) Evergreen plant 0.268 0.386 0.100
V&MY Deciduous plant 0.094 0.412 0.003

ST A 9 AR W 0 A A ST Tk 22 BT R, W AR AE )
AU ) T %k A SRR 7 A K A3 Y 5 B T TR AR A
IR VR Ok I A B T R, L RE A £
e PR i 1) PR 85 v AR A I VR A A O B
R R (FA 55 ,2020) |, 5 A R 88 8 1 DX B,
AT RG>, BB DA K25 W b, P& iR o0
AREUT 22 B9 UM A K 7 A R R R X
B, W EMSE(2012) K& BLHLIE K7 X H SRAE Y )
S KXoV AR A, A S B S R S A A 11
i T B KT X P R A ), B R SR A T AR R
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BIO SLO RE TOS
1.0

BIO ‘ 7 ‘ 0.8
0.6

0.4

0

RE ‘ * =0.2
-0.4

-0.6
SE

-1.0

TOS 0.68

BIO. HEV&H# BAEY i ; TOS. IR ; RE. A A #RER %
SLO. B, R, = FRIRTE 0.01 Fl W F M, #x K
RAE 0.05 5 i ARG

BIO. Community aboveground biomass; TOS. Soil thickness;
RE. Rock exposure rate; SLO. Slope. The same below.
indicates significantly correlated at level 0.05; *3#* indicates

significantly correlated at level 0.01.

B2 HREFSEEM EEMEZ ENEXE
Fig. 2 Correlation between environmental factors

and community aboveground biomass

1.0

SLO

RE|

SPE4 SpE7 SPE3
-1.0 1.0

-0.2

SPE1. W4T ; SPE2. {L4&#; SPE3. I ; SPE4. &)
W9 ; SRES. 5451 ; SPE6. = S % F-A)i; SPET. &t
W5 SPES. il 55 M- 4EHL,

SPE1. Lithocarpus confinis; SPE2. Platycarya strobilacea;
SPE3. liea yunnanensis; SPE4. Machilus cavaleriet; SRES.
Pittosporum brevicalyx; SPE6. Carpinus pubescens; SPET. Lindera
communis ; SPE8. Zanthoxylum dimorphophyllum var. spinifolium.

3 BT EEMESNEEF RDA HFE
Fig. 3 RDA ranking diagram of aboveground biomass and
environmental factors of dominant species
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