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(SOC) &8 Fis A MU d1 4 [ 2 E AL (EOC) BRI HLIK (POC) ] & 2% (TN) & & 217 sh S FRIF ik i
PSR AIRAE . 455 R IR X #R Ak 12 SOC TN . EOC \POC 7 £ 1 1 /8 TR IX Zipk +0% , HO~10 em T2 55
BERKT0~20 em )2 (P<0.05) ,7E0~ 10 em F-J2 Yk AR L 5E SOC TN E &4 HIERR XY 1. 67 1. 45 £%,10~
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Variation characteristics of soil organic carbon composition and manage-
ment index of Quercus acutissima forests in urban and suburban areas
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Abstract: To understand the differences of soil organic carbon and related components, carbon pool management in-
dices of forests under different backgrounds of urban and suburban, and to reveal the influence of urban—suburban differ-
ences on the content and stability of soil active organic carbon in the forests, soil samples of Quercus acutissima forests were
collected seasonally from July 2017 to March 2018 in Shushan National Forest Park (urban) and Zipengshan National For-
est Park (suburban) in Hefei City of Anhui province. The seasonal dynamic characteristics of soil organic carbon (SOC)
content and active organic carbon components containing easily oxidized carbon (EOC) and particulate organic carbon
(POC) were systematically compared, and variation characteristics of total nitrogen (TN) content and carbon pool manage-
ment index (CMI) between the two sites were also compared. The results showed that, contents of SOC, TN, EOC and
POC in soils of urban forest were obviously higher than in suburban forest, and the contents in 0~10 cm soil layer were sig-

nificantly higher than in 0-20 c¢m soil layer (P<0.05). In

WS B 55 :2021-03-29 0-10 c¢m soil layer, SOC and TN contents in urban forest
ELTE . {5 QAR 4T H (31700631 31070588) soil were 1.67 times and 1.45 times of those in suburban
BB/ 2(1996-) %, TGS T 54, B BN forest soil respectively, while in 10-20 e¢m soil layer, SOC

ML F ST, (E-mail) 1281178265@ qq.com and TN contents were 1.95 times and 1.68 times of those

BIWAESE 4/, (E-mail ) xnxu2007@ ahau.edu.cn in suburban forest soil respectively. The ratio of EOC to
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SOC was higher in suburban forest soil than in urban forest soil, and the ratio of POC to SOC was higher in urban forest soil

than in suburb forest soil. The contents of EOC and POC showed significant seasonal variation in the soil of Shushan Nation-

al Forest Park ( P<0.05), which were higher in summer and lower in spring and autumn. The interaction of soil depth and

season had no significant effect on EOC and POC contents. There existed extremely significant relationships between TN

content, SOC content and EOC content, POC content ( P<0.001). The ratio of C to N (C/N) in suburban forest soil was

lower compared with that in urban forest soil. The activity of soil carbon pool (A) was lower in urban forest than in subur-

ban forest, while the index of soil carbon pool ( CPI) was higher in urban forest than in suburban forest. In the areas stud-

ied in the research, the soil of the urban forest can store more carbon, and its carbon pool is relatively stable, which shows

strong carbon sequestration potential.
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PR AR e 22 5, v o e PE A PR, 5 R
AR 322 S 2 A LT & i AR Ak, o i
PR 20 50 X 2545 A8 Ak f R SO L 3 AR
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ABFFEAEA 6] 2275 X0 L2 s A NS T i g 1
FERRARN Tl TR DX 55 3 1 ] 5 2% bk 2 el I R R
(Quercus acutissima ) N T FRFEAT I8 A 058, I 5 JF
ot LI EA PR B B AR BURA LR R
HARACRRAE  XF I T FIAT X AR PR - M PR A B
BOEAL B TEAR 7R WORB 22 5 0 ARAK 4 9835 M A LA
i B R TE PR SE WAL AL, oA Sl 5R0 BR bk 4 3 Tl 4f
SR B N IR SR AR

1 AR ik

1.1 g

o3k S M R A, R E LB A IETT (117°11 ~
117°22'E,31°48" ~31°58'N ) %j 111 [ 5 ZR K2\ bel F AR
PO B0 L1 R AR Bl 36 BRURR IS AT HJE A
Gy SRR R AR Sl MR B F SR b, A B A
DL 1, IR A5, 0~20 em 12+
HERA PR bR W2 2, B9 b & T A 1 2
WA, B 1L AR BE A AR 7T ey 10 km, 4F
FHRIR 15,7 C KR 000 mm, AR F- 8
MREE 18. 1 °C  AB 32 22 R H & i i V% TR 224K, A1
PBSFh R B . 5 B A ( Pinus massoniana ) FIAN A
( Liquidambar formosana) , 7~ e {314 % Z 19 Tl
JEAENX, AR, B AT S DAFERELET K
RS A SERR e — R AR T RE ORI AR AR
b, 53 L E R AR R EE R A IE 35 km, F
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YIRIR M 15.7 °C AR K1 000 mm, - 3E4FF
PR 17.8 °C, AH g 3 2R R 28 KA i 4l
M AT BRAR /N BR ( Quercus chenii) | 52
By 3T A R ARG, AN 3 AR, NI HRAIC, AR
T EAT AFRME R A 25 DRI i 22 b
1.2 HHgESHRRE

R T 2017 4E 7 H-2018 4¢3 H k47, 43 4E
K& 1L FTER 3 L ARAR A & 3 1M20 mx20 m A H
A, REAFEHE N E 4 D/METT (1 mx 1 m) 2R
W2 SR A ERE 430~ 10 em F10~20 cm 2 4>
JERFE, 0 B A1 Bk A W 5% R e HoAth 24 4, FEOR 4R
144 fy 4% I - PR 48 bR A LAk . 2R 5
AR R LR &R, BERR 3 SRR IR,
HEAARIR AT 2018 4F 1 Ay RBURE,
F1 R EARER

Table 1 Basic information of sampling plots in Quercus acutissima

forests

iR

WIE  PERE PR

i P
B Gy (o) (m) (m) BRI
Wi 120 12.26 19.7+6.76 22.54+11.97 0.65
B X 158 17.51 14.9+1.28 33.86+8.08 0.69

1.3 #HFmillE

TIEE K (SWC) R HE T, L R
(EC)RH Extech T % B 300 & , pH i (H,0) 2k
M pH 3H e, HHEA A (TN) A+ 58 80 Pk
(SOC) TR FHICE 4+ H1 X (EA 3000, Vector, Ita-
y) MxE . S8 fkik (EOC) % & & H KMnO, A fbi%
W B XT AR 100 B B2 o B A BOA
ML 25 ml KMnO, (333 mmol/L) &, %% 1 h
(250 v/min) , 25 FARERI IS HEF AR B B4, BS .00 S min
(2500 r/min) B0 5 B LI W AT AR RS 7R 41
SR B (565 nm) . UK HLEK (POC) 5

®2 HEARTENEREBUER

AT E S R RS 2 mm B S 10 ¢ T
I 38R Y, I 30 ml o i B B2 40 7 T (5
g/L) &7 15 h, e 0. 053 mm #0074l K
52 Pk L R IR VS WA AR B L ik
FERLAR Th LTS TR I G T E
14 HIELXESSH

- SRR A PR B ST A A (B L
T EEE ILARAR ) BRPETE BE (A) = TS EA L
foe B it/ - SR UG PR AT ML A B o Bk R TR B AE 4K
(AD) = FESHBR TG FE (A) /5% LSRRI 15 i B 2
BE(CPD) = FER B AWK & /5% LB H L
o R RS TS Bk (CPMIT) = TR IFEFE B ( CPI) x
TR R TG FEFR B (AD) V& BE (A) o & PEA DL & 2 LA
EOC &&314, Ll SOC Ml EOC & &2 i AT
PEA LRSS 1

JH Excel 2016 X EHE #1741, R R Geit4K
PR HEA TR B0, R4 T WUR R 7 2270 BT (Two way-
ANOVA) Fll Tukey Z 5 Fb#, fli H Pearson #4347
KA B - S AT AR 4 A3 TN - A5 HR bR 2 TRl Y O

2 HR50Hr

2.1 WHAPXHFEMKLESOC. TN EERC/NET
L 4F1E

BT AR AR 13 SOC & it A8 AR il R 12.69 ~
40. 67 g/kg, R X FRAK 115 SOC A2 fb i [l 4y5.69 ~
32.26 g/kg, W FRMR L4 SOC & TN & & . C/N
P E TR, 7E0~10 em )2 A i B bk 145
SOC.TN % it & C/N 43 5l & RR X 1) 1.67,1.45,
1. 15 % , 7610~ 20 cm )2 H 387 £ 58 SOC | TN 7%
& C/N A3 AR A 1.95 . 1.68 1. 17 5 (£ 2)
H T FARIX ZRAR 4 SoC &8 TN &4 . C/N 1E
TR A B E S B E RN R AR

Table 2 Basic physical and chemical properties of soils in experimental forests

+2 FEd i%ﬁm%wm)ffwm) AL éfﬂ?) FRWHE pH B FR(EC) TSR
(em) o (g/kg) AR (g/kg) (C/N) i (g/kg) (H,0) (S/m) (%)
0~10 i 25.31+0.4Aa  1.76+0.03Aa  14.44+0.18Aa  0.42+0.04A 4.74£0.07 1.11£0.06A  26.74+1.54A
ZIX 15.13£0.51Ba 1.2120.05Ba  12.52+0.14Ba  0.19£0.01B 4.66£0.09  0.75+0.04Ba  20.31+1.73B
10~20 B 22.05:0.64Ab  1.61x0.04Ab  13.72+0.22Ab  0.38+0.04A 4.87+0.08 1.10£0.05A  29.07+1.86A
XX 11.28+1.61Bb  0.96£0.04Bb  11.72+0.28Bb  0.18+0.01B 4.78+0.11 0.64+0.02Bb  21.10+1.23B

R KE F 1 FR [F— 2 AR X k8] 22 57 13 (P<0.05) , A Rl/NE F iR [ — KR R 1+ 2 [\ 22 5% B3 (P<0.05)
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W AR EOC 5 2 3 v TAR X, W A
MEHE EOC &AL VEFI2H0.78 ~ 2. 43 o/kg, RFIX.
FM A EOC & A fLYEH 0.29~2. 20 ¢/kg, H
AR E FEw FERAL, BT AR X 2R
MHEIE EOC H AR L ZMA R ELER(E3),
B S22 U P 1 i 2 AR P 34, LK 23 L 5 2 AR A
+3E EOC &R B E & TRX (K1),
WA ARBX AR 3 EOC SRS LA BE
ZES(£3), HEREIRIEO~10 em + 2, 1T 7R
MEZMKZE LI EOC SR B E S THR, AR
ME R+ EOC & Em THE; f£10~20 cm
+J2 WA E S+ EoC SR EE R THESM
®E X EMEF L FOC SR ES TES
(K1), SRRtk 3 2 4+ )2 EOC & SoC & &=

0~10 eI A7 ATURR &
24-

0~10 cm by &AL & ik
3*

Aa

18 ABa

12r

EMNHEOC) Sk (g/ke)
=
WA PR (POC) 5 1t (g/kg)
>
o
>
(o

g% %F A

e
3

1 G143 5 R 6. 42% 5. 89% , ik T X8 X 75 bk 1 4
EOC 7 SOC My HAf (7. 15% 6.25%) (% 4)

®3 FPNLENFHNBXRKLTES FUBR(EOC) FHE
HlER (POC) B XM T E D

Table 3 Variance analysis on the effects of season and soil layer on

easily oxidized carbon ( EOC) and particulate organic

carbon ( POC) contents in urban and suburban forest

soils

POC &5 EOC &
R e A
F{& PfH FfE PE
] +J2 1 7.283  0.011 11.176 0.002
=1 2 5.823  0.007 25735 0
T EXFE 2 0.402  0.672  3.196 0.055
RBIX +)2 1 6.954  0.013 10.023 0
BNt 2 0226 0799 8.877 0
F )R 2 0.671  0.518  0.132 0.877

10~20 ek A B S it
161

10~20 em 2 LIRS
2.5r
2.0F Aa

1.5F
Aa B2 Ba

1.0 Bb
0.5r Bb

O T5F wmE &%
=y

DA BREOC) & i (g/kg)
WOk A HL(POC) & ik (g/kg)

wZE

e
4y

O b, mAfIX

AR E FBEFRR Al — KR [F) 215 7] 25 55 B35 (P<0. 05) , ANR/NE FEFoR [F)— 40K A Il 22 5 i 3% (P<0.05)

B 1

WHMPREMRLTIE0~20 cm TEFNBEASNETHEE

Fig.1 Seasonal changes of organic carbon components in 0-20 cm soil layer of urban and suburban forests

HHMBRAALEFHKLTES KLH(EOC) 5 1ELEEF
#HE% (SOC) (BRI B #HLER (POC) & SOC HILL il

Table 4 Ratios of easily oxidized carbon ( EOC) to soil organic

x4

carbon (SOC) and particulate organic carbon to SOC of

different soil layers in urban and suburban forests

e +/2  EOC /i SOC iLfil - POC (7 SOC 11 L fil
(cm) (%) (%)
Wi 0~10 6.42 53.97
10~20 5.89 46.50
BIX 0~10 7.15 34.97
10~20 6.25 28.98
W AR -8 POC &% £ 1l 3 = T AR X AR £

HE AR 14 POC B i A8 AL L 4. 38~ 20. 45
o/kg , ZBIX FRMAIE POC & A LTERI 1. 26~9. 16
o/kg, A VR & YR T FRAK, WAl
KB LE POC S RAELZE LAREFEER (R
3) bl 1 JZ TR BN S RRAR A A, 3 A
POC & s R IR IR T AR AR 1 438 il 2 5 T AR X AR AR
3 I AR L POC RIS LA WE LR,
HAARHHF0~10 em LEEFRESTES(E 1),
RBX AR LAY POC B i AEAN R 225 (0] 22 AN B 3
(F3) ., Wi AR5 2 4~ 4)2 POC 7 SOC 1y L)
I35 R 53.97% .46. 50% , = T X8 X Mk £ POC 5
SOC By LA (34. 97% 28.98%) (£ 4)
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23 WEHBETHMNLIIESOC FEREFHAS
1 TN.C/N & X &

Mg R (32 5) &, +4 SOC EOC |
POC & & P M 22 [H] 52 W B 35 15 AH 56 56 R (P<

®5 HHMBRHKTIEAVGESES5 LML Pearson X247

0.001) ,TN &5 SOC EOC  POC & & 2 [A] S 1
WFIEM KK R (P<0.001), C/N F1 SOC ., EOC .
POC & 2 [A] 2 A 25 IEAH O OC &R (P<0.001) , pH
{5 SOC .EOC .POC HHHEIFMHRK KR,

Table 5 Pearson correlation analysis of soil organic carbon content and soil properties in urban and suburban forests

HiH 2R T HE LR R0 Sk R HER EEEAKER RE L A
(TN) (S0C) (TP) (EOC) (POC) (SWC) (pH) (EC) (C/N)
TN 1.000 0.969 *** 0.693 *** 0.661 *** 0.801 *** 0.277" 0.181 0.696 *** 0.669 ***
SoC 1.000 0.638* 0.655 " 0.855*** 0.256 0.091 0.719 0.825
TP 1.000 0.357 " 0.379 0.254" 0.532"*  0.665* 0.358 "
EOC 1.000 0.592 " -0.148 0.164 0.388 " 0.496 ***
POC 1.000 0.256 0.031 0.746 " 0.746
SWC 1.000 -0.006 0.159 0.159
pH 1.000 0.279 -0.087
EC 1.000 0.581
C/N 1.000

* FIRTE 0. 05 K LB A G, * FIRTE 0.01 KF L BEMSE, ™ F/RTE 0.001 KF I BEHE,

2.4 WX FRELEHREFEMHRESIERE
g

W& 6 From , ST AR 1 B A 2 76 B (A) Rl
JEETE FEFEH (AL S T30 X, i B 42 5 %5 ( CPT) il
IR TS R (CPMI) B3 TARRIX, Bk
R 6 HTRRBE Bk L R R

BN, FE0~ 10 em L 23k ZRAR L8 CcPr CcPMI L
RBX A BB T 67.00% 47. 01% , 1£10~20 em +
ST AR AR e AL cPMT AR X Ay AR T
95. 00% .82. 06% .

Table 6 Management indices of soil carbon pool in urban and suburban forests

)2 (em) T TRPETE BE(A) TR PRI BEFE T (AT TRPEFERL(CPI) T PR A R HL(CPMI)
0~10 gl 0.07a 0.88a 1.67a 147.01a
I 0.08a 1.00a 1.00b 100.00b
10~20 W 0.06a 0.93a 1.95a 182.06a
RBIX 0.07a 1.00a 1.00b 100.00b

) JZ AR DS A A AN R /NE TR 3R 28 5 .35 (P<0.05)

3 17 8

3.1 AKX FHM L SOC & TN,.C/N Tk
HHE

AHIFFE T FIAT DX AR AR 3 SOC 7 i 2 )
U i s (] 22 5, SR B 3T K TARRIX , AH B TAR X
PR, Bl TT ARbAH 5 2> 32 2 AR AR 1Y) i A R — FR 51
A 05 R 2R Y 52 ), 1 S U BE RN 7K 4342 52 )
AEPETER E S, TEACHE SRR, I TT AR AR
- R RN K A AR X e i Y R

REPE = A W s P ARSI AF P R AR 1) 53k, AR IAR
RO WP Z AR ITE ) o e, T g 3 rp g
A LR S0 ARG R T AR AR 0 TN
T S T RBX, TN %F -+ HERk A0 g A LR R
MESREMHBEHA SR R A R EME
FAP) RS N AT B R b SRR [ R RE T b+
SR FRENG BN - SRR ST AR AR A
B, M ANE S A TGN AR AR 1
VAV AR e, R I TR A SR TR T A TR
TR T P SRR 5 o3 i BT i i
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W, 7 A B B R RO, DT A A AL A A i
48 ¢/N v A L RE ) AR L HE
A T A= 9 o i, 578 BILJSE A 43 A s LB
RBIXFRAR A4 C/N LTI, BARA C/N LU
7~ B HUTTIEAEY AT AR & AR, AT e 3
PR, BRI BE IR
3.2 AP FHERLIE EOC POC FhSTL4FIE

13 EOC . POC &&= je HIEA LR & #sh B4
TR BURPEFE AR . EOC J2 3 bl By ok A Ak 1Y
i ,EOC/SOC {f 1] Jz it - 33888 1, HAEER G, P
SRR PR B 25 5 POC 2 - HEA ALK
HEELRAER 43, POC/SOC 1] iz e+ HE A 2R AR 1 A2
SEME, FLAE A, R 4 A R AR e Y AR
FEHI T AR I EOC &2 TRBIX, (HRB X ARAR
158 EOC 7 SOC #y Lb il /&5 T3 i, 156 WA 30k i B Ak
TSR IX AR T S A A7 T 2 (i ELARR e PR
W ARAKO~ 10 em ,10~20 ecm 12 EOC /i SOC 1y
FEB o500 6. 42% 5. 89% , fi% T F T h 2 %} Y.
AT H LR [ AR R T 4 L, T KB X AR AR 4
()RR S5 LBz, vl e Ak T4 3 8O T 2%
MR AR B R A O REAIR T AR A
e m EOC FeAb iy, i AR Ak 135 POC & il
POC  SOC 1y L3 FARIX., 22 WA I T ZR bk 1- 48
PSR ARSI T e

A LR ZOR R T IR E O AR &
s Je TR A A5 R A 2R Y | A SR Ak 4
b A 75 | B i S AR L el Rl R
i) 2 AR AR - HEA LAR & = A F 1 AR fb 25 R
T AR X AR AR 3 EOC . POC H -3 2 8N
B 2w, BAAR, v B8 R R B B A W AR K R
TRV AR BP0 1 LA i A B i B Y
KIS T 3 A= ARSI e 17 0 9% 0 1 o
fiff TR ORI AR 28 20 W I AR 2R, B TR RRUE
JEEOT FRA AT, I I TR R, A A K
5, R R I BE 2 /7 TR B A
G3 BHRARAE , 7% o s AR R il e B R e & i
TREDS SRR T AR, A T A o R A A
GN8 AR TG A HLER A AL R

FZE 1 POC EOC F LT R, v
REJR RUEAR Y R Y5 ) A Y shi sk i & A
RIZLRE o, th T 3 EY 003 8 K R ks
S T 2R, PIEAERAHE )2

BTG R , B SR 2, POC (EOC [ F )2+
HerERoU > N S BERZ R e, -
HE SOC & 1 POC EOC 5 5 1% 9 522 1F AH 56 | 1560
SOC & s A5 16 M 4l 43 & 1, 5 KBB4 i 52 45 41
—5 4 IN F 5 EOC POC & 5 W 0 3 1IEAH
XK, X 0] B R AL LA KA A A G i
B TN J& 5% 0 - 6 A LR I 2L 7
3.3 AR T E T IR IS T
SR T B (A) W 0 BRRE B LA e
T I - A HLRR B 2 e o i) 3l ARt
BRI PR /N TR0 X A 358, U5 O IR 7T AR AR - v 1)
BHUIRAS 3, A T - 50E MLk AL JEL A A]
RESE ARk T AL R v, A2 3 | R 7 =X ek
A ST TG YA R R B A T PR A AL T R
TR T IR AR R (CPD) WE R TARRIX, &
AL 30 T R A b i e v, WA B 56 3 ot 4 A
FEINMS I RIFE R 25T . ASIFSE TP e BRpk 3
EIARE(CPMI) 35K FARIX JE R AT e A2k Y i
ANPEE T HEA MRS B R R T R
PR R, VTR D3R T AR AR+ E A B +
ek RS

4 4 e

3 3 PRI T R X AR AR A S i P 2 5 3
DA E PR BN 25 5, R L 38 iE M LAk 4
IR RAR — B, S B R BRI, T AR AR
ALK AL R A B TR X AR
MAEHE(P<0.05) ,EOC (i SOC (1) Eb 1] 3= 31 R 2B IX.
KFBT, POC 5 SOC Y Fb 491 22 B A 3k 1 K T %6
DX, Ul B AR T AR AR S EAE T 2 1 flk A ALl S A
NG FUE TR, AR T AR R Wi AR 1 4
C/N /IWTRBIX., U B 3k 1T AR AR 4= S 1 A H e 5
57N T AR - S R RE 5k, EIEA LR
A A LR R A IE A O R (P<
0.001) , i B 7% PR 41 0 7 S AR T LA MLk &%
., TN &85 EOC POC & & S0 i 5 1E A 56 56
Z(P<0.001), BLHH TN 7 5 /2 52 0 + g 36 A Al
e 2 1 R PR R T AR - e P T B R AR
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