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Community characteristics and carbon storage of natural forests in
rocky desertification areas of northern Guangdong
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Abstract: [Objective] This study aims to explore the relationship between community characteristics and
carbon storage in rocky desertification areas of northern Guangdong, and to reveal the key community
characteristic indicators that affect carbon storage. [Method] Forest communities with mild, moderate, and
severe levels of rocky desertification in northern Guangdong were selected as the research objects. Three 30

mx40 m forest plots were selected by typical sampling, and one-way analysis of variance, Pearson correlation
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analysis, and random forest model were used to analyze the characteristics of forest communities, carbon
storage and their relationship in rocky desertification areas in northern Guangdong. [Result] (1) The dominant
tree species of the forest community in rocky desertification areas were Castanopsis jucunda, Pinus
massoniana, Quercus acutissima, etc., and the species diversity of moderate rocky desertification communities
was the highest. (2) The diameter structure of the forest communities at three desertification levels all showed
an inverted “J” shape. Among them, diameter Class 1 was dominant (mild desertification accounting for
53.8%, moderate 67.8%, and severe 77.4%). The vertical structure was mainly composed of Classes [ —II,
and the community structure tended to simplify with increasing desertification intensity. The average stand
density in descending order was severe, moderate, and mild desertification communities. (3) Carbon storage of
the three forest communities, ranking from large to small, was as follows: moderate rocky desertification
communities, mild rocky desertification communities, and severe rocky desertification communities, with no
significant differences in carbon storage among communities. The carbon storage of dead wood and litter was
the least among carbon storage components. (4) There was no significant correlation between species diversity
and carbon storage characteristics. DBH and tree height were significantly positively correlated with carbon
storage characteristics (P<< 0.05). There was no significant correlation between forest density and carbon
storage characteristics. Bedrock exposure degree was significantly negatively correlated with soil carbon storage
(P<< 0.01), but not significantly correlated with total carbon storage. The relative importance of species
dominance index, DBH, and tree height to carbon storage was 21.23%, 19.95%, and 19.55%, respectively.
[Conclusion] The species diversity of forest communities in rocky desertification areas of northern
Guangdong is the highest in the moderate rocky desertification community, with overall smaller species
diameter classes and unclear vertical structural stratification. The carbon storage of dominant species is the main
component of the community carbon storage, and the influence of community structure on carbon storage is
dominant. [Ch, 6 fig. 5 tab. 40 ref.]

Key words: community characteristics; carbon storage; rocky desertification; area of northern Guangdong
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1.3.1 TZAAABEMA SN ELE (VD) BRI DA EEENG G, S5 50
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ERWA R BEEYF 2R RRIE L Margale 3848 . Simpson #5%% . Shannon-Wiener #5844 fil Pielou &
BoRMT &, TR INES R [20].
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Table 2 Mixed species (group) biomass equation

B A Lo FAR
FEEZR bR Fy#%/cm

EFRERACH 0.054 2D*3° .89 0.009 7D*%?3 .81 0.030 2D*®'2 062 0.055 10> 0.73 5~65

TeARJZ
FE bR 0.076 30> 094  0.0189D**¢ 078  0.008 0D*2* 089  0.006 7D**?7 098 5~94
. EHRRACH 0.105 0D*2°°  0.99 0.024 0D**%° .99 0.039 0D'*'*°  0.99 0.092 0D .99 <5
)=
FEEREMAK 0.050 0D>5°° .88 0.0453D*#! .83 0.013 8D*°'7¢ .89 0.0529D'%22 (.48 <5
VL. WO TR wy, W E R W AR AR W, I RHR A i, B AR AN ke IR AN
S . WO AR W, BRI W O A W ORI, B aRE AR Yl kg D RTHAREHLN

WA (cm).
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(thm?); Cy AMEFE AR B A B (t-hm?); B, NIF A EAEY = (kg), BRI T (7). WA (W), Wk
(W) A=W B Foy B RIE YR Y o B R 8L, B RRTR 3S AR G #4417 ) B 7.309%, [ T 38 AR
11.414%; Fpg WHSEAR LY EDBCRE, T RMIXE 225%; Fo. Feq FERRE, HEGEE 0.37;
S MR (hm?),
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1.4 HIESH

K FH Excel 2019 #EAT 8RR EL L, FH SPSS 27.0 XA AL FR B ZRAMBEIS O AP 2 REPE | 250047
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2 X550
21 ARARUEBERMEEZYHARREZES T

O RFEHIIL A MY 47 R 94 )@ 139 Fh . AFE 3 %3 AERANEERAESEYEER
ATUE M SRR AR ER . B Table 3 Important values of plants of different community types
B B RE M I A Y SO, RE F 29 F) AL e AHXE AT *EE‘TE‘ FEA
50 J&, BEVEIEANFSANHE Castanopsis jucunda+X9 4T R — L
K Sinoadina racemosa+ 5 JE¥S Pinus massoniana, 1 s ;;;;i g:(z)z 2:2: 2:?; 2:?2
BRI T WA SIRAR R Quercus ez X/;;fﬁm LM 014 006 005  0.09
acutissima 55 5 A BEAGAE Hb AT A A 86 Bl BEW gl 004 005 005 0.05
IET 36 B 648, BEHEIAN T I E+ S AN+ H# 006 005 004 005
WM Lindera glauca, RHMAFINHE . SEM . 11
AR, HEAE Osmanthus fragrans . 75X Cyclobalanopsis

glauca 555 FEHREAHFACKEH AL HEY) 88 B, Rm

FHUHE 002 023 030 0.19
Emde  DSEM 002 003 015 0.07
i SREM+ WM 002 008 0.06 0.06

T 378t 66 &, BEVEISHBU A RRER+HE AR Loropetalum W B 0o 007 002 0.04
chinense+#13f| Vitex negundo var. cannabifolia, 1% %K 00l 006 004 0.04

FOOMAEIE . RRBR . MR EEAE . FHEHES . SN
ATERE R R GE T A B 25 TR JEE
(A b2 BCRAT W AR S, R A AR M

LAl 0.02 025 0.09 0.12
wedE+  BRER 002 003 020 0.08
HE A+ HEA 0.03 015  0.06 0.08

> A R -
vk TP Euon%jlzws leatus KA B+ Elaeagnus B3 HE 002 008 013 008
bockii, A EACFEHL S AR Hovenia acerba Fl FWHE 003 009 011 0.07

S Tetradium ruticarpum, T8 % A FEALEE L Ry
EO 2 . Millettia pulchra.
22 AEAEBELAEEFARETZYH S E IS EUSFE
M 4 7] WNEUEHERF SRR E . TeAK)Z T Margale 55U\ K EIMKIR 52 A EALEE . R
AWALHEE . EEABALHEY . Shannon-Wiener 15 EU KB /IMKIK R 3% B A BALRET, . 8 A BEALAT
W% . PO EALEET , Simpson T8 EUF Pielou $5 £ K BN /MK R 328 B A BAL R VR . b B A AL R VR
A B . 4 )2 Margale $5%% . Shannon-Wiener $8 80U\ KB/ MK A v BEA BALREYR | R
AR . B A EALEEYS, Simpson $8%(. Pielou 8 UM KB/ IMK U N A IEALREIS . A
e, . A BRI, 4 D 2R EUERE R )2 IOR B IMK I B Sy v B A BEALRE R . 35 B A AL
W% . EEABALER R . DWHEPRES T, BRI 2 b B A BEAL R S5 oAt 2 S FEVA 7E Simpson 15
%, Pielou 5 BT AA7E W E 2557 (P<<0.05) 8k, 3 FlANIRIA BEALRE BE BRARAE & HA M T AR R TR K0S 5 1
A, Margale #5840, Shannon-Wiener $§%8 . Pielou $8¥7E o B A BALBEY5 B¢ 1, Simpson F8EU7E 2%
AEACHEVE e s, Margale 5%, Simpson $5 507F 5 5 A B A% 5 fIK, Shannon-Wiener 544, Pielou &
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Table 4 Species diversity of communities with different degrees of rocky desertification

AL TR i)
B Margalef§%4 Simpsonf§%X Shannon-Wienerf§%{ Piclouf§%{ Margalef§%{ Simpsont§%{ Shannon-Wienerf§%{ Pieloufg%k
BE  45+02a 0.70.1 a 2.10.1a 06£0.1a  53+02a  0.9x0.0b 2.740.1a 0.8+0.0 b
W 3.9+0.4 a 0.7£0.2 a 1.9+0.5a 0.6+0.1 a 6.0£1.2a 0.9+0.0b 27+02a 0.8+0.0b
HY 3.2+0.6 a 0.8+0.0 a 2.0+0.2 a 0.8+0.1 a 5.0£0.7 a 0.7+0.1 a 2.0+0.2 a 0.6+0.1 a
AL MR EEIUN
(2 Margalef5%4 Simpsonf§%{ Shannon-Wienerf§%X Pielouf§%X Margale¥§%{ Simpsonf§%4{ Shannon-Wienerdg%{ Pieloufg%L
B 2.2+0.5a 0.6£0.0 a 1.4+0.1 a 0.7+0.0 a 5.9+0.2 a 0.9+0.1 a 2.0+0.4 a 0.6+0.1 a
iz 40+l.5a 0.8+0.1a 2.0+03a 0.7+0.1 a 6.2+1.2a 0.8+0.1 a 2.6+0.3 a 0.8+0.1 a
o 3.0+1.1a 0.7+0.1 a 1.740.4 a 0.6+0.1 a 5.6£0.6 a 0.8+£0.1 a 2.1#03 a 0.6£0.1 a

Bl [ TR AN [ AR 1] 2 5 .35 (P<<0.05)0 Bl o PR (AR ifERR .

23 ARERBRLREEFRAEBEELEWSE

B A 4] B 78 R 75 88 0 AT SRR AE S R AE VR S5 40 1) R B8 bR o R A DAL TS T 39 Moy 55y (4 156+
504) #k-hm™2, R EALRETE TR B (6 222+661) Kk -hm™2, FE A BEALRETE T RIS B
(7244+1 179) #k-hm>. fE 10l H: 3 Fofy BEALTR B () AR AR IS WA I A2 0 A B S B <07 RIAR R 4
B, BEamEfFERRER. BEABMABE D, BRI AMET-H0 299+61) ¥, (5 Bk
53.8%; R K (110+15) ¥k, & 19.8%; RNy (58+4) ¥k, 5 10.4%; BN FARLV 53505
10.1% F1 7.0%, R AT ES) o o BEA BEALRE IR /MR G R LU B — 2038, 12 9% 1 35 (442+67)
R, 5 67.8%; B R (19112) ¥k, 7 29.3%, KARHK LB B/l R A BRI )
U AR AR REAE, R T AMRRIR (701£197) Bk, (5 BRI 77.4%; 9% 1T IRFEZE (101:46) R, M
11.2%; RHM LI ERKEFMAT D, dE 2 0] 81 A AR X A T a5 B B, REa
BALBEE I A o8, SR T oA (175+30) £k, 5 31.4%; =B 1T (190+48) R, & 34.1%; By
M (128+21) Bk, 4 23.0%; =B IV ESRECE R B 5340, TR AR 52 2S5 . A
BALRETE R b R R E TR, B 1 (273262) Bk, & 42.0%; @ F IR (305+55) Bk, 4
46.9%, LEAMRHI TR, FHEABAGEE TS MNE R, BIBRAE <17 B, S 1A
R EEE T, 1K (583£213) £k, 7 67.0%, =B I 2RI/ 2 (204+191) Kk, AN/ 23.4%, =B, =By
VAR

SR EE, B A RACREE R S AR RN S B, BRI R E R TP LR

400 A g 600 . op e e L v 1000 ¢ o iy 7 v
300 - ~‘~ 450 | + 800 -
® ® % 600
& 200 300+ =
® ® £ 400
100 "‘“ 150 - ﬂ 200 L
0 r—l 1 = 0 m [ - 0 |_[—| [ IS
I I I v \Y I | 1] v A% 1 I I v \Y
#&%/em %G /em % /em

A1 AR BENAR TR ERBIRI S

Figure 1 Distribution of plant number in different DBH classes in communities with different rocky desertification degrees
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Figure 2  Distribution of plant number in high class of communities with different degrees of rocky desertification
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Figure 3 Characteristics of communities carbon storage with different rocky desertification degrees
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Figure 4 Distribution of carbon storage of tree species with different diameters and high-order tree species in each community type

x5 FARARUBERZABMEREN S HMERIEE

Table 5 Carbon storage of top 5 tree species with important values of dominant species in different rocky desertification degrees
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