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Effect of land use on topsoil aggregate distribution and stoichiometric characteristics of C, N, and P in the
Pearl River Delta

WANG Chao', XIONG Fan', LU Ying"**, LI Bo', TANG Xian', DONG Yu-qing'

(1.College of Natural Resources and Environment, South China Agricultural University, Guangzhou 510642, China; 2.Laboratory of Arable
Land Conservation in South China, Ministry of Agriculture and Rural Affairs, Guangzhou 510642, China; 3. Guangdong Province Key
Laboratory of Land Use and Consolidation, Guangzhou 510642, China)

Abstract: To explore the effect of different types of land use on the characteristics of topsoil aggregates and C, N, and P in the Pearl River
Delta farmland, the composition of soil aggregates and the distribution of C, N, and P in paddy, dry land and paddy—upland rotation topsoil
were studied. The size of the main aggregates in paddy was >2 mm, which was significantly higher than that in other types of land use; the
main aggregates in dry land and paddy—upland rotation were <0.25 mm. The content of organic C and total N within different aggregate

sizes in paddy was significantly higher than that in dry land and paddy—upland rotation, but the change of total P content was not obvious.
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The content of organic C and total N in paddy aggregates initially increased and then decreased with decreasing aggregate size. The content

of organic C, total N, and total P in dry land and paddy—upland rotation aggregates decreased with decreasing aggregate size. The contents
of C, N, and P in the three types of land use were mainly concentrated in aggregates >2 mm and 2~0.5 mm. The C:P and N:P ratios of each
aggregate size in paddy were significantly higher than that in dry land and paddy—upland rotation but there was no significant difference in
the C: N ratio, which indicated good coupling of C and N in soils. The C: N, C:P, and N: P ratios of each aggregate size in paddy and dry
land were consistent with the variation of C, N, and P, while paddy—upland rotation showed the opposite regular pattern. There was a
significant positive correlation between C, N, and P in soil and C, N, and P in aggregate (P<0.05), which indicated that C, N, and P in
aggregate had a good indicative effect on soil nutrients, and that the indicative effect was stronger with decreasing aggregate size. The
highest sensitivity value was observed for C: P, which could be used as a sensitive indicator to reflect the C, N, and P content and the
stoichiometric characteristics of topsoil aggregates in farmland. In paddy field, the size of macroaggregates and their C, N, and P content

were the highest, showing good soil structure. They are beneficial for the physical protection of soil nutrients and in promoting the

accumulation of C, N, and P.

Keywords: C; N; P; stoichiometric characteristics; soil aggregates; land use; Pearl River Delta
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(@=0.05 )1 fie/ Mg PE 25 53 (LSD 10 1 TR 56

2 HRESW
2.1 AEFAFXTHELEFRE S HHAE
MAFIZ LA R IR S R gt 25 R (R 3) KB, K

HH AT 2R A4 L >2 mm R 2 i R A SR K 5, 0.5~0.25
mm ] AR H /)N s 5 FK R 5 4 3 A R AR DA
<0.25 mm KL A AR R 32, >2 mm BRI & LA
/N K R AR 2 A R AR i 2 S K R
1 1 48<0.25 mm f A R AR 5 i 3% v T L Aok 2% A
B, >2 mm fl2~0.5 mm B R4 LB kK H >R
o> K B4R, o oK 5K R E 2R B % (P<
0.05) ;0.5~0.25 mm F7 2% [ AR 5 i 2 3R > oK

Rl IEERELRER

Table 1 Basic information of the soil sampling sites

PR FIH D5 Tt il i Tt AR B KA
Sample sites Land uses Cropping system Cultivation age/a Depth/cm
BRI T S 17T X AP T JKH T KA >30 0~11
YL TR 22 IR ZE R — A K H T XK R >30 0~14
VLT B4 AR VS A 2 51 4 i1 frd 20 0~20
T R U XD B A ESiAll frEd 25 0~18
oL T PR 22 R eSSl i 20 0~18
R R EARE D) KEEAE T IKFE-HE 3 20 0~16
PRUET 427 P VPP X KRR IKFE-BR 3 22 0~19
x2 TEHRERENER
Table 2 Basic physical and chemical properties of the sampling soil
. p N
Tfﬁi pH Organfz}z%- k') Total 1%(33 kg)  Total Pé/ff kg CiN cip NP
JKH T 5.86 28.48 2.71 133 10.49 21.41 2.04
JKHT 6.65 2235 2.07 0.89 10.82 25.16 2.32
i1 6.33 15.45 1.49 1.66 10.37 9.32 0.90
St 11 6.24 10.51 1.63 1.79 6.46 5.86 0.91
St T 571 13.13 1.42 1.72 9.25 7.63 0.82
KEHAE 1 7.59 10.36 0.90 1.43 11.56 7.25 0.63
KERAE 4.83 14.83 1.38 1.27 10.72 11.68 1.09
x3 AAFMAAXTHELEARES % (%)
Table 3 The distribution of topsoil aggregates under different utilization modes (% )
A7 Land use >2 mm 2~0.5 mm 0.5~0.25 mm <0.25 mm
K H 49.35+1.77Aa 13.13+2.15Ac¢ 4.26+1.03Ad 33.28+0.65Ch
i 2.72+0.51Bd 10.60+0.26Ab 6.12+1.08Ac 80.57+1.09Ba
K EHEAE 0.46+0.13Bb 4.82+0.76Bb 4.09+2.15Ab 90.64+1.51Aa

TE AR KRB 8 8 A [ A 5 2R HH DR 141 B 1A 24 57 1 25 (P<0.05 ) 5 AN [l /NG 7858 7 A TR 5 3R S [ s 2 11 R 1 0% 5 i 2

(P<0.05), T,

Notes: Different capital letters indicate significant differences among utilization modes in the same aggregate size (P<0.05); Different small letters
indicate significant differences among aggregate sizes under the same utilization mode (P<0.05). The same below.
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P SR A 2l i AR BIAK SR04 L8 i 25 oK R
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M R R 225
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ANE A T T #F)2 L3 R AR A2 T R AR
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TN F > K 58 4E,0.5~0.25 mm H1<0.25 mm Hi 2k
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Different capital letters indicate significant differences among utilization
modes in the same aggregate size(P<0.05); Different small letters indicate
significant differences among aggregate sizes under the same utilization
mode(P<0.05). The same below

| AEFMAATXTHER LIEARGHC NAPEE
Figure 1 The content of C,N and P in topsoil aggregates under

different land uses
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Figure 2 Stoichiometric characteristics of C,N and P in topsoil

aggregates under different land uses

BER AR Bl /N 5 b TR, AR 1 AT R AR C:N
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24 +EARGCHRABSERNEITEHENERE
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B2 1 SR ATl R B ok S Ak i R A 178 R
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- HE A A C P RP C: P XA D 2 i e A B
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2.5 TEmABSE SN FEITEFMERHEXES T

XEARTE R 7 0T 3B R AR TR S 2
FEPRIEAT A ST A BT (6 5) , 45 R E M, &+ 5 H R
PR BSR4 R0RN 4 15 12 2 AN [R) R 1 A
2 AR R RS R MLk A e
I 5 E A 6 (P<0.05,>2 mm F1 2~0.5 mm A1 44>
WEBR AN ), HLBE 5 R0 A2 I8 /N A 56 3R 805 1 K (P<
0.01).

LA ARG LIRS A S Y B A O
H15 (P<0.01) , 1£ 2~0.5 mm k7 2% isf A1 AR A5 LA A
PAT R4 4 Tl 522 W J 3 97 A G (P<0.01) , 2~0.5 mm Fl
0.5~0.25 mm ki 2% 1 5 A 4 0 A S8 1A 4 s et
R 56 (P<0.01) o U 2~0.5 mm $7 2% 4] 5 4G B
RRGBIRMCN 2 EA R, RGPk
S SRR C: P & B E A R (52 mm R A
RIKEBERRIN) , SRR R 2R 28 5 B Rk
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LS VER ALy LSS5 4 2P R b, 52
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Table 4 Sensitivity index of C,N, P and stoichiometric characteristics in topsoil aggregates under different land uses

VA B A0k 2% Aggregate size Ca N P, C:N, C:Ps N:P,
>2 mm 1.51 0.86 4.97 0.61 9.33 9.20

2~0.5 mm 1.97 0.98 0.71 0.57 3.70 2.11
0.5~0.25 mm 1.20 1.03 0.60 0.23 2.03 1.89

<0.25 mm 1.45 1.02 0.71 0.51 1.64 1.45

A {E 1.53 0.97 1.75 0.48 4.18 3.66

12 Ca N PR R AR I B A 4 & 5 C N Co Py N PO IR R T R4 C:N L C:P NEPL R I

Note: Ca, Ny, and Py represent organic carbon, total nitrogen, and total phosphorus content of soil aggregate; C: Ny, C:Pa, N: P, represent C:N, C: P, and

N:P of soil aggregate. The same below.
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x5 tEARTHREBSERMFITERRMEXNE
Table 5 Correlations of C,N, P and stoichiometry index

in soil aggregates

Tt H Ttem >2mm  2~0.5mm 0.5~0.25 mm <0.25 mm
Cr=Cy 0.751% 0.762% 0.909%%  0.955%*
Ne=N, 0.826* 0.842% 0.858% 0.9687*
Pi-P, -0.144 0.476 0.842%* 0.947%%
Ca-N, 0.875%%  0.967%  0.987%*  (.925%x
Ci—Py -0.228  -0.856%*  -0.723 -0.414
N\ =P, -0.528  -0.912%%  -0.792%*  -0.383

Ca—C:Ny 0.579 0.919% 0.308 0.553

N, =C:N, 0.125 0.798* 0.157 0.197

Ci=C:Py 0.837#%  0.992%%  0.972%%  (.904%*

P.-C:P, -0.699  -0.905%%  -0.851*  -0.755%

N.-N:P, 0.942%%  0,993%%  0.997#%  (.887%*

P.-N:P, -0.774%  -0.947%%  -0.888%*  -0.758%

TE : Co No Poar i) 305 & A HURKR 2 2B it #3R0K P<
0.05;#*3 /R P<0.01,

Note: Cr, Ny, and Pr represent organic carbon, total nitrogen, and total
phosphorus content of soil; * indicates P<0.05; ** indicates P<0.01.

Wi 5 -3 BT AP IR . AR5 A3, K H R 7 =R
R Ry 3 1 54 5 7K 484 D <0.25 mm B 4]
BN T X HET MBS EE R — 5, F R
ToK H B RREAE Y R oK R K FEUSCHI IS 25 B A R gk
TEBCRIAT IR H (575 7K H 38 HLACR I8 1S I, g
AT AT SRAATE ORI A4S , T 52 b A K A4S VE AT AL
FRAKIVAE G40 HAWE S oK SRR 2 A DLk
FEU ST RHAUK PRS- Wei
SIS B 5 AR SRARAE A 7 RS R,
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