55 45 55 5 1 S & 7 i Vol.45,No.5
2025 4F- 3 H ACTA ECOLOGICA SINICA Mar. ,2025

DOI: 10.20103/j.stxb.202309151992

ke FBERH , 5 16 ST, X5, TKREL AR b AR SR Lyl DX M TR 3 AT 2 A O SR AR A5 2441, 2025,45(5) :2346- 2354,
Zhang J H,Zhou X Y,Ma H,Su G X,Liu Y,Zhang H,Xu L C.Carbon density and its spatial distribution pattern of typical shrublands in Mt. Dongling,
Beijing, China.Acta Ecologica Sinica,2025,45(5) :2346-2354.

ERAR LMK BB EMNGEESERE

e RwEm, L SR EREL N B R a0 AT
1A MImE 2B A M & I 034000

2 RIFHTRFIHE S HEEER, W 030600

3 107G R R EHFSEHT, KJF 030006

FEEE L i A TR B 05 | A P e f ko 2 I it 2 285 28 e it dat 98 o 174 2 S R 22— | Wl A R i A 7S R G i 5 v
M — DA R s eI XHE NS RGN R 2 BB B, >R FH SR 8 45 1 S AR K O R 1 RS T st R Rl
2 i L RIE N (LA R 2% ) HE S RGBS B B o AT RAAIE . SRR T IR S0 A BB E (92,32 vhm? ) 35 1 T4E 2k 44 0
MA(70.47 t/hm*) (P<0.05) , Hrf L3RR 3 |5 48 XT3 (94.96% F1 91.54% ) 43 51°N 87.67 t/hm® Fl 64.51 t/hm? | -3 HLAR &
HEAE 0—30 em + )2, H H3EA PURRES B BE 2 IR S 8N H IR SME A 2 BB B 35 i TS A E N X T g
FRISCHE NPV Y e TR e M HAR R e A A T L SR IR A G IR R RIS 2k A T DA THE R J2 X A AR 25 R GO B T ik
BUN(4.73%F17.86%) , 43 31K 4.37 v/hm® F1 5.54 v/hm® | A A 2 o (R 2 B o 4 o DR 34 LR AR R TR 2 e 2
SR B IEAM G (P<0.05) , 2 Fh i A BAS 2 5 W N B0 25 BE 53Rk A /) (0.31% 1 0.60% ) , 43 51 0.28 +/hm® Fll
0.42 vhm® | HL 35 5% i 3 3 A M F 3843 T M 43, RV IR 2% 1 TR R DAl | Sy DX S5l i i 2 25 3 e RIAG P 1) A 2 AR
IR T EE A SRR , AR AT R A BRI A T B SR

KB N AR R kI AR R 1

Carbon density and its spatial distribution pattern of typical shrublands in Mt.
Dongling , Beijing , China
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Abstract: Shrub recovery is one of significant contributors to the increase of carbon stocks in terrestrial ecosystems in
China,yet there remains considerable uncertainty regarding the contribution of shrubs to the carbon sink. To reveal the
carbon density of different layers of shrublands in North China,the carbon density and distribution characteristics of two
typical shrub lands ( Vitex negundo var. heterophylla and Spiraea salicifolia) in Dongling Mountain, Beijing, were measured
based on the field investigation data and by employing allometric approaches. The results showed that the total carbon
density (92.32 t/hm’) of V. negundo shrubland was significantly higher than that (70.47 t/hm’) of S. salicifolia shrubland
(P<0.05) ,in which the carbon storage of soil layer was the most (94.96% and 91.54%) ,and the carbon storage were
87.67 t/hm’ and 64.51 t/hm’ respectively. Soil organic carbon was enriched in the 0—30 cm soil layer, and showed a
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decreasing trend with increasing soil depth. The organic carbon density in different soil layers of the V. negundo shrubland is
higher than that of the S. salicifolia shrubland,possibly due to factors such as the high yield, quality of the litter,and wide
vertical distribution range of roots of V. negundo shrubland. The contribution of the shrub layer of V. negundo shrubland and
S. salicifolia to the carbon density of the entire ecosystem is relatively small (4.73% and 7.86% ) ,and the carbon density
were 4.37 t/hm® and 5.54 t/hm’, respectively,in which,the carbon density of branches in the shrub layer was the highest,
followed by root, and then leaf. The carbon density of the shrub layer was markedly positively correlated with the shrub
density (P<0.05). The herbaceous layer of the two shrublands contributes the least to the total carbon density of shrublands
(0.31% and 0.60% ) ,and the carbon density were 0.28 t/hm” and 0.42 t/hm’ , respectively , and the aboveground part of the
herbaceous layer has a higher carbon density than the underground part. Evaluating the carbon density of shrublands
provides important measured data for developing and validating C cycling models in regional terrestrial ecosystems, and

providing data support for shrublands management.
Key Words: shrubland; biomass; carbon density; carbon allocation; Dongling Mountain
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MR G A SRR = A ENAMT IR T CHEA RS, B 25U b FREVE SR e |
IR 0 el A 41O A T, R N A 2 R GRS B I ST B N B = R DG AR B B I S A A
B X A b B T U S 2R DA A A e s D AR R BT b R R R L ek
PRI T B X RS RGN R A R TR e A 00 A |, 3 B0 A 28 R Gty it A ST A ek
IR P, PRI, WF5E T B E DA AR 25 R G0 1 Bk i B 7 T 1Al i A= 285 2R 8 O e e R ) 2 T X 43 3
B EZER A,

FEAEAC Hb DX A 390 3 30 B A A LA (28 T o™ (8, TR AR AR ]l PR32 4 X A
BRGRETK E AR S RGWAAG T h AN A i B 4 TR AL b DT JR o DB 25 B A SR AR L
5485 ( Spiraea salicifolia) FIP) 5k (Vitex negundo var. heterophylla ) JEMNZEAEICHIX 4340 )12 BCEAR T MERYHE
AR G5B HA 25 R GE W T S AR 3 O Jm Xof 48 7 ARG FR LA 2 S, AR SO TR Rl
DX ML TP T S5 TN G5 2246 P FE 0 52, o AR R 336 LA 8 2 EAT IE S, LAS DA A DAl A bl DCRE DA
M35 R G T B BRI e T 2 AR S A O B AR R AR

1 WREXHBLR

W H S A TAL ST AR R L (39°48'—40°00'N,115°24'—115°36'E) , i @& 4K 4 2303 m, J& KATILIE /D
HAEWRIKE 1) o ZXBAEFHSER 3—5 CAFEREKE N 550—680 mm (T 6—8 J) W AE I L™
FAERT R BRI KT, W5 XA P RO R 1 A A S
g B YEA TE R AR, A TR B THEIR 1100 m DL BRI X8, 122 11X 5 750 78 DA S 45 2 4 1 D\
FIZUEIN , B P RGBT B AR R L 2 P BRI JEAR I 0 L6 1727

http ; //www.ecologica.cn



2348 JAE = 45 %

A BRI
A HAHEN R

AR
4H
. Ak
A
Fii
[T
WG fid
B

B 1 tmETHHEERRERLE

Fig.1 Topographic map of Beijing and sampling location
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Table 1 Topography,soil and vegetation characteristics of the experimental sites

it H

Item

B SDN
Vitex negundo var. heterophylla shrubland

FLAGHEN

Spiraea salicifolia shrubland

I HEAE Topography character
K Elevation/m

1) Aspect

Y Slope/(°)

)2 L HUHIE Topsoil property

+ 3% pH {H

S Total carbon/ (mg/g)

A Total nitrogen/ (mg/g)

4% Total phosphorous/ (mg/g)
TEHLA Inorganic nitrogen/ (mg/g)
WA Available phosphorous/ ( mg/g)
FEVEFFE Community character
HEAEE Shrub height/cm
F-3FAE Average base diameter/cm
WEAEE Shrub density/ (#£/hm?)
TEARJZ AR

Dominant species in shrub layer

FAR SRR
Dominant species of herbaceous layer

TFHRFESE The Interference degree

791

28

8.7
28.88+2.10
2.72+0.32
0.47+0.04
6.01+2.38
1.03+0.09

78.1£12.37
0.77£1.77
1.6 x 103

#1125 Vitex negundo var. heterophylla
TIi3E4E Wikstroemia chamedaphne

B Carex rigescens
HAERSF B Cleistogenes chinensis
RETH

1170

25

8.9
39.50+5.03
2.29+0.36
0.48+0.03
2.51+2.88
1.38+0.77

79.8+7.43

0.56+0.04

3.6 x 10°

G4k 4 Spiraea salicifolia
LA Armeniana sibirica

H#12% Vitex negundo var. heterophylla
YN B Carex rigescens

KimTE Spodiopogon sibiricus
BETH

2 WMRAE

2.1 FEHbIRE

2012 4F 5 A AEWIRRALSC R 2 K 0 A SR RH 0T 1 20 O JF) 4% AN 5 2 3G W AT L, 23 ) B 12 4> 5 mx
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5 mHEARTLRETT AET7 Z B B2 10 m (9ZEnPIX, 7ERDAETT NBENLBCE 14 1 mx1 m B REAR R IR
FET5
2.2 WEARZERE AT

HERTEARZ (A, SRR NTEAR A AR IR DT N — RRIEAR Y 5 (H) FIEAR (D) 3T
FRRR IS 1 A= 114 22 AR A B A HER K E AR B AR 25 P — > B R 2 0 AR 2 B A2 (D) s 2
(H) R C ST (U AT 25 25 B AR A D2 H 2 B AR SG AR (3R 2) 2 A 3642 (D) Ak e (H) %X
3 TERRE T A A AR Y AR i ARG BIEAZ A i R R AR 0.5 THEERY i A 5
HEARZREE

F2 FRUMK 9 MERLERMTEYE R ERRR

Table 2 Biomass allometric models for nine common shrub species in Mt. Dongling

. L "
i?)jies (%fgljn V:;iila E(?jj:on “ b R F P
35T it D*H y=ax" 0.81 0.61 0.83 128.46 <0.0001
Wikstroemia chamedaphne e D*H y=ax 0.92 0.78 0.95 468.52 <0.0001
it D*H y=ax 1.32 0.35 0.48 24.61 <0.0001
p=S D*H y=ax" 2.31 0.68 0.92 308.47 <0.0001
bilE S lits D*H y=ax 0.2 1.09 0.84 101.70 <0.0001
Vitex negundo var. e D*H y=ax’ 0.54 0.95 0.82 88.73 <0.0001
heterophylla it D’H y=ax’ 0.86 0.59 0.66 39.62 <0.0001
p5) D*H y=ax" 1.07 0.95 0.90 174.07 <0.0001
kT Licd D*H y=ax’ 0.19 1.06 0.41 5.53 0.047
Lespedeza bicolor ES D*H y=ax 0.15 1.5 0.87 55.04 <0.0001
h D*H y=ax’ 0.29 1.25 0.84 43.59 0.0002
h53 D*H y=ax" 0.61 1.29 0.84 42.62 0.0002
ITEs Ui D*H y=ax" 1.26 0.77 0.81 100.04 <0.0001
Armeniana sibirica E3 D*H y:axl’ 1.09 0.79 0.94 387.69 <0.0001
It D*H y=ax" 1.61 0.56 0.87 161.66 <0.0001
g D*H y=ax’ 3.53 0.74 0.91 243.33 <0.0001
AN Ui D*H y=ax" 0.2 0.91 0.88 185.51 <0.0001
Fraxinus bungeana ES D’H y=ax® 5.47 0.51 0.5 25.44 <0.0001
It D*H y=ax" 0.13 0.8 0.77 81.91 <0.0001
F=S D*H y=ax’ 4.47 0.62 0.72 64.84 <0.0001
/it B Licd D*H y=ax 0.7 0.85 0.95 378.09 <0.0001
Rhamnus parvifolius =% D’H y=ax’ 0.74 0.91 0.96 473.21 <0.0001
It D*H y=ax" 0.89 0.58 0.88 159.83 <0.0001
p=8 D*H y=ax’ 1.95 0.85 0.96 485.15 <0.0001
FLH Ui D*H y=ax" 0.18 1.14 0.77 81.22 <0.0001
Spiraea salicifolia e D*H y=ax® 0.23 1.18 0.78 85.71 <0.0001
i D*H y=ax" 0.07 1.15 0.62 38.78 <0.0001
B D*H y=ax" 0.48 1.16 0.79 92.45 <0.0001
g e J - Giss D*H y=ax" 0.07 1.16 0.95 420.22 <0.0001
Pertya dioica e D*H y=ax" 0.42 1 0.91 194.40 <0.0001
it D*H y=ax’ 0.31 0.71 0.79 74.54 <0.0001
& D*H y=ax" 0.64 1 0.95 343.63 <0.0001
B TH Uisd D*H y=ax" 0.1 1.08 0.81 117.10 <0.0001
Syringa reticulata £ D’H y=ax 0.33 1.02 0.92 311.34 <0.0001
i D*H y=ax" 0.43 0.75 0.8 114.20 <0.0001
F=S D*H y=ax" 0.71 0.98 0.92 324.16 <0.0001

D(cm) ; 342 basal diameter; H (em) ;: ¥R stem height; D*H ((mm?) X em) ; FERTJ5 SHER o Al b 2S5
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Fig.2 Carbon density and its allocation of shrub layer in Vitex negundo var. heterophylla and Spiraea salicifolia shrublands
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(36.14+0.44) % ; M B 28 FE B fik, 4 (0.52+0.07) t/hm* F1(0.71+0.08) t/hm”, 4351 15 HE A JZ 6% 2% FE 19 (11.90+
0.24) %1 (13.0420.34) %,
3.2 FARZEIRE K EURRIE

H I 3 AT LAE A5 RIS 2R 20 THE DA AR J2 Ml 1 3508 43 2% 3 R T 1l 0 43, L IR SR VB DA R AR 2 e % 1
FIRTHLEHEIN(P<0.05) , —F M Lo FAZ IR A (0.17£0.01) v/hm*F1(0.22£0.01) t/hm?, 7351 &
FEAN B R BB FE Y 59.67% F1 53.20% 5 H T #5430 % B (0.11+0.01) ¢/hm*F1(0.20£0.01) tv/hm?, 5351 /i
AR R FE 1) 40.33% 1 46.80% , 552 S HENFIAS 2 b b FTHL T 343 B A 5% B 2% S8 i3 (P>0.05) ,
T AEFR SRUE AP (B 35 25 53 (P<0.05)
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Fig.3 Carbon densityand its allocation of herb layer in Vitex negundo var. heterophylla and Spiraea salicifolia shrublands
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Fig.4 Carbon density and its allocation of soil layer in Vitex negundo var. heterophylla and Spiraea salicifolia shrublands
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(11.03+2.73) t/hm?, 73 51| (5 #& A + 58 2 5% 535 FE 10 16.72% F1 17.00% 3 30—50 cm + 2 B % BN (23.71+
2.20) t/hm’FI(18+3.35) t/hm?, i i+ HERR S FE (1) 28.40% F1 28.60% , 0—30 em 2R FE 5 %A+ 12
R 1Y) 71.59% F1 71.39% , 22 W] +- 38 245 LR E ZEAEAEAE 0—30 em + )22,

AR 3 ITLE R E S RGERIBCR L 92.32 vhm®, 035 & T A LA (70.47 /hm?) (P<
0.05) A S ELAGMHENMREARZ 5 1 e 2 8% BE 2 (8] 44 T0 1 2 1 22 e (EL R REAR 2R B i B R TR &
(P<0.05) . JIZRIZELE 45 HE AT L)+ 3 2055 B Je I, Ry 87.67 t/hm® Rl 64.51 v/hm®, 43 59 o5 4k % J3E 14
94.96% Fl 91.54% ; HU I HEARJZ 0 4 HE A Z ORI (4.37 vhm® ) IR FEELAMEM (5.54 /hm? ), 5351
R Y 4.73% H17.86% ;2 Tl N FEAZ BB BE /I, O 0.28 t/hm F10.42 t/hm? | 7351 o Sl B5 BE B9
0.31% #10.60% . I, TEI S MG LA ME NS R GEBR FE b, T3k g o 2 XA 3

R3 HENBRGELRTER LSE L

Table 3 Carbon density and distribution proportion of Vitex negundo var. heterophylla and Spiraea salicifolia shrublands

ijir/fp(mem TiH Item V.n S.t fizmnem TiH Item V.n S.t

HEARZ WEE/(/hm?)  4.37x0.31a 5.54+0.37a Tz R/ (/hm?)  87.67£3.50a  64.51%7.2la
Shrub layer H il % 4.73 7.86 Soil layer il % 94.96 91.54
FARZ % E/(v/hm?)  0.28+0.02b 0.42+0.03a Bt RS IE/(vhm?)  92.32+0.62a  70.47+0.73b
Herb layer H il % 0.31 0.60 Total il % 100 100

V.n: JIZH#E N Vitex negundo var. heterophylla shrubland;S.t: 52 5GHEM Spiraea salicifolia shrubland ; [FJA TN ] = BER/R HETE U ) 22 5 i
(n=12,P<0.05)

4 ittt 5418
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