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Stoichiometric characteristics of soil C

, N and P in subtropical forests along an urban-to-

suburb gradient. HE Jun-jie, CHEN Xiao-mei” , FENG Si-hong, YAO Ting-yu, LIANG Qian-
wen, FU Jia-ming (School of Geography Sciences, Guangzhou University, Guangzhou 510006,

China).

Abstract: With increasing urbanization, more and more attention has been paid on the structure

and functions of urban forests. The changes in ecosystem structure and function can be reflected

by those in stoichiometric characteristics of carbon (C), nitrogen (N) and phosphorus (P). In

order to explore potential influences of urbanization on the stoichiometric characteristics of C, N
and P, soil samples (0—10 and 10-20 cm) were collected from six subtropical forests along an

urban-to-suburb gradient in the Pearl River Delta that has been experiencing an unprecedented

level of urbanization. The results showed that soil C and N concentrations in layers 0—10 em and

10-20 cm were significantly higher in the suburb forests than in the urban forests. There was no

significant difference in soil P concentrations in 0—10 cm layer between the urban and suburb for-
ests (P=0.226). However, soil P concentrations in 10-20 cm were significantly greater in the
suburb forests than in the urban forests (P=0.001). Both soil N : P and C : P were significantly
higher in the urban forests than in the suburb forests but soil C : N was not significantly different.

Our results suggested that rapid urbanization changed nutrient cycling in subtropical forests,

which would reduce the stability of structure and function of urban forests.

Key words: urban-to-suburb gradient; C
est of southern China.

ARG (C) R (N) (B (P) LKA

T T s AR R I H (1201430746) ) R 48 58 AL T AR A
BN A T H (2014KQNCX110) [ K g K 2 A B B )l - 50 B
(201511078016 ¥t 1,

Wk H I 2015-07-14  #EZ H . 2015-12-11

# WINVE# E-mail: xmchen@ scib.ac.cn

: N : P; stoichiometric characteristics ; subtropical for-

ot B A H oA A ) (Lai, 2004 ; Schipper et al. ,
2004) ,C N P fbozit o e HA SR N kR vk, % 4E
RS R G 45H F D) e B i 258 S0 (B
2014) , FRARLIE C 2MRALAH) — PP BBURIE 48 78
Yy, REAE F Sk 7s RO A A2 Al A e 107 (1 REAR,



592

Hi3sE H3W

1999) ;1 N Fl P J& A8 $ A5 4 i b i B9 8 ) o 35 57
JCER A A R G 5w W B 4 5% 5 (Elser
et al. 2007 ; E4 % 2008) , I, ESRGEHHY
C NP S0 RIG I — B DOk & 2 BR A AR AL iF 5%
HEEANE

NEEFERRY C NP IEHA B EE
o, A T 50% AN T A AR IR, T
2050 4F 4Bk T N FOR 428 66% ( UNDESA/PD),
2014) , R AL oE AR AR A5 IR B R S A S T
I IX 300 [X ) A 2 L T A T R R R 2 e B
(McDonnel et al. ,1997 ; George et al. ,2007) , %W %
W AR C N P (WAL FE DI 2028 T 30 T AR AR
BRGNS ERR . Chen £5(2014) XF R & 1T 4
FRe B S 0 + B8 (0 B 9% 2 B, W -2%6- & 6 B £ 8
4P FHETM,C P N P RIS w4 AT
HLC. & N.C: NS ERARZE, 18 Cusack
(2013) 7R 22224 1Y B BRAPRAT 5% K 1L, 305 DX AR bR
T C s NAKTF S A, IRk fhsm 20 2E T ZRpk 1 1
N i K S oE A MU G IR R, O F
FEXF ZRAR L4 C N P 520 W R G2 — 2518, ik
3Ry i b A S 2R G ) FE AL RS o (TR H R,
2005) , IRAFAEE HAFAE 1) C NP S FIT
HRHE, PRI, B IR T AR R R AR AR R T
TSRS TR 7R 8T AR S R G 25 R4 R
Uie R A EEE X,

ERYT = A D 59 b AR kA 23 XU S i i Ak
IR LR ) A 2 7 T D s 3 T A RN B AR
b, BT RO IR X KB DX LA B e R DX 1) 2 X o ]
ARBEIR ™ (k4T 25 1999 Z54F4E 2013) . WkTT
PR 7T R ARG AR AR 3 R A SR n R AR L
Pl 7 A SCHERET AR S R P ARk —— R A
SRR AR I SR M, LA v B 3 T Ak A BR VT = AR
SFFE RO, DASR-RRAR BE L R S R 2 XU 4 i
MAWFFEXS G, S BT asb A6 B b AR AR 3 € NP
e R T AR PO I T AT 52T R A
MRS ST R S  FCR LR
FIE T AR S R G R PR BB S

1 MRMXSHRTE
1.1 o IXHENL

PRV = ff W #b X (21° 31" N—23° 10" N,
112°45'E—113°50'E) J& Fg . #4517 1 22 XU
X, W el , B 2, AR R K iR 1600 ~ 2300

mm, A 4—9 JT, BEK (5 2 4F 81% ~ 85% , My Pk
B2 B WA 2R KU SR R AR, H IR E T
W TUARAE B B0 L A AR 40 3 4T 38 (i I
4 2007) .

FRAE Chen 45 (2013) BIBFST, A SCLAZRIT. =
PHIRIX A A0 X, i 22 DR IR A5 AR KRR AT
K L CO, HE IR & IR | A1 3 R /K 250 A i +
875 YL WD S b 8 2 R R VT = U R AR 3y
PAEEEE 1) IR 0~65 km, BRIT = FA A% L X 3E
1% 65 km;2) JEAF 65~130 km, TER 25X
B P34843 S 12 A T ARURE ] 8 BB, A 45 B
HORE AR BEAILE B 3 AN BEBR Py A4 H 2% i
MAERBFFERE R, AT H LR HL 6 ANFE M, IR X 1)
TP (ZWY) WL (MFS) (=1L (BYS) s RBIX
ARSI (HS) (A 1L ( DHS ) (AL A7 17T 2R AR 2 el
(CHSM) (1),

1.2 FRE RS

2015 4 1 A 16 FiR i 6 ANEEsH BE B A |
WORE VAR S A A AR L A3 i ST 5 A
5 mx5 mAYRETT, deSr 30 NRETT E R RETT N
#1760 ecmx60 ecm HRAE S, FHNAE 2.5 em Y
+55F 0~10 .10~ 20 em B4 2 BEVLAS B A AL
i, JPREA TR A [l SE g0 5 4t 58 4
RS, R R E TR AL, AT, SR A
B FRREEZRY) 3 2 mm G ) 39 DA 4 39 A K
A pH {E, 1 100 B (72290 149 um) LI+
HECNPEFHE,

1.3 FEAALEE R 2

45 pH (B H AR R 7 T A, N s K - H

Rl 2.5 HECH E R H - S AL ;

llll 114 11|7 E

24 |

21

B1 HHserE

Fig.1 Location of plots

ZWY AERHIF  BYS: 25 10 MFS: 8 1L HS #5110 DHS . 5t 18
11; CHSM ; MAB AT TTRRAR 2N B



TR AN SO BE L R A 2 AU SR AR L C N P AR iR R

593

4 N HE AL AR B2 - 1 o b vkl s 4 p
FHR IR - o SR I A - FRBA DT L R
1.4 Hdaaba

K Excel 2007 #1 SPSS 16.0 4t i143 4 44 %f
BRI TR IR X EE A IR X 3 AR BT
IME, RBIXEE IR IX 3 A4 B34, R
FHARSEAREAS T 4G50 1) e IR AR A . F 3 € N P K&
C:N.C: P N:PWES;FHRHEET 25k
(LSD ) FIWr A E AL 3 C N P S HH i &
Z )22 5 B H Pearson #H ¢ 2 K06 £ 3 pH {H .
C. N, P & & J H WA Z 8l #F 47 40 56 43 B (P
<0.05),

2 HRENH

2.1 +HEpHE

6 MEHLZRE HIHE(0~10 em) pH (2 H B3
(P=0.001) , MRS 227 A BE(P=0.185) (£
1), 2HIRIX 3% pH (Hm TRBIX Y a# (& 24)
WX AEHAE B pH {H (4.52+0.69) f i, 5 HAlRE
Hb 25 5 A DXORE b B L (3.53+0.08) fie ik, 6
ML 10~20 em 1 JZ R 5345 (P=0.004) 53R ZE 1
B30, MY P+ pH {H (4.47£0.63) 75 T HABAE

N&E (g ke

=

2 AEHZFWLEEXpHE.C.NPEE

CEHHE (g kg

)

PEE (g kg

(B 2A) o ZEPIDBREE T X AR AR 8 pH (B
W T RB DX (3 1), 3 B IR X AR A A 498 a1k e 34
A
2.2 FEECNPERE

6 MEHRZETIE(0~10 em) C FHERBFH
(P<0.001) (&l 2B) , BB IR X Az i AL AT 1] BRbR
NPEl (47.68+9.49 g - kg™ ) FAHII 111 (39.44+9. 71
g - kg!) I C o, HUUR A TR A1
#5101 (24.3324.77 ¢ « kg™') LT3R A0 R A 4 el
CHm(13.19£2.11 g - kg™") T/, BX FR#hE)Z L
HCEHEDESTMX(P<0.001)(F£ 1), 6 1
M1 10~20 cm 3% C %58 (P<0.001) 5 0~10 cm +
JZ53 A — 3, B I AAT T RR AR A B (22.20£7.29

®1 HMHBEELELECNPEE (g-kg')

Table 1 Soil C, N, and P contents along the urban-suburb

gradient

L2 B E pH C N P

(em)

0~10 WX 4.09€0.34a 17.1323.04 2 1.11x030a  0.15+0.04 a
ZBIX 3.67£0.05a 37.15£7.99b 231041 b 0.21x0.06 a

10~20 WX 4.14£0.32a  851x1.72a 0.52+0.14a  0.120.01 a
ZBIX 3.8240.02a 17.15£5.75b 1.25+0.29 b  0.16£0.02 b
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Fig.2 pH values and C, N, P contents of different soil depths in forest
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Table 2 Soil C, N, and P ratios along the urban-suburb

gradient

+)Z(em) HE C:N C:P N:P

0~10 WX 16.91£3.54 a 106.83%33.47 a  7.73+4.00 a
RRIX. 16.97+£2.33 a  188.26+40.80 b 10.33+5.58 a

10~20 WEIX  16.63£2.80 a  67.35£12.90 a  4.05+1.75 a
RRIX. 14.06£2.67 a  137.09+42.24 b 9.19+7.04 b

[ S AS [ J2 AN [N B 3 7R 3T ) 26 57 i 3 (P<0.05)

400 -

300

A
@]
200
100
0
30r
C d
251
20+ d
o b
Z 15
101 c a b be c
a ab ab
5t a
0 0~10 10~20
2

3 AEHFMEEC:NC:PN:P

Fig.3 Ratios of C : N, C : P, and N : P in different forest
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T VLR R

THEC: P RERRE SR DR ILE, B
R A LA R T R R R B A AL
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Table 3 Correlation coefficients among soil pH C, N, P contents and stoichiometric ratios

C N P C:N C:P N:P
pH -0.411" " -0.430" " -0.185 0.293* " -0.187 -0.496
C 0.947 " * 0.206 -0.137 0.696 " * 0.580" *
N 0.204 -0.337*%* 0.724* " 0.685 " *
P -0.034 -0.248 " -0.273*
C:N -0.226" -0.357" "
C:P 0.962" *
* P<0.05; * * P<0.01,
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