+ & (Soils), 2016, 48(4): 726-733

DOI: 10.13758/j.cnki.tr.2016.04.016

IE 30 )R EEXAE L tH) A AR I8k S
S FITESTETH

1 1,2* 1 1 1 1 1 3

q

(1 611130 2 611130 3 400044)
1981 2012 1981—2012
30

109.98% 27.27% 1981 C:N:P 728:1:1 2012 C:IN:P 1641 01371

C/N C/P N/P 30

S152.4 S153.6

[17-19]

( C N P
[1-2]
C N P [20-23]
_ C N P [24-25]
[3-5]
C N P
[6-8] [26-27]
[9-11] C N P
C N C N P
[12]
C N P [10]
C N P
[13-14] C N P C N P [28-30]
C N
C N P [31-32]
[15-16] [33-34] C N
(4120124) ( - 20127Z0003)
* (ligg@lreis.ac.cn)

(1990—) E-mail: S20132717@163.com



30 727
P 103°54'~104°29'E) 2 606 km?
C N P 82% 162 600 /km®
C N P 22 38
345~972 m
1981 214 (1
2012 555 17.4 C
30 C 1 009.4 mm 1196.6h
N P 312
1
20 80 4.70% 21
1.1 19.96%

TEFA (m)
972

345
~ 198 14K g4
* 20124FKE UM
Fig. 1

1.2
1981

(29°37'~30°20'N

ILVIE=y
L]

A M)y
[ peiafibi

L FiN-Ni)
. K
[ [l

B
oAb T

E1 #MREME. RERSHERIH AR

Basic geographic information of study area, spatial distribution of soil sampling sites, and map of land use types

DEM 1:1

[35]

1.3
2012

>z

30 m

214



728 48
S=CxpxDx10"'x4
2
(0 ~ 20 cm) 558 S ( ) t/hm”)
(D S m 4 C ( ) ( glkg) p
( g/em?) D ( cm) A4
( km?)
2
100
2.1
1.4 ( 1 30 c
(S0C) ) 641 g/ke 13.46 g/kg 109.98%
(TP) [36] N ( ) 0.88 g/kg 1.12 g/kg
2012 0.82 g/kg C N P
1.5 C:N:P
+ 3 2012 1981 C:N:P 728 1.1 2012
3 1981 214 CIN:P 1641 - 1.37 1 1 C/N
2012 555 6.85 11.93 75.96% 0.71
Excel 2010 0.68 N/P 1.15 1.69 46.96% N/P
SPSS 20 8.25 21.67 162.67% C/N
1.6 C/P N/P
C NP (2
*1 TEMHALEC. N. PEERILE
Table 1 Descriptive statistics of contents and ratios of soil carbon, nitrogen and phosphorous contents in different years
C(g/kg) N(g/kg) P(g/kg) C/N N/P C/P
1981 6.41 £0.32 0.88 £0.02 0.88 £0.02 6.85+£0.20 1.15+£0.04 8.25+0.46
2012 13.46 £ 0.28 1.12 +£0.02 0.82+0.01 11.93 £0.13 1.69 +0.05 21.67+0.91
24 y=11206x - 3.4377 407 y=12.494x - 0.5726
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R%0.0233 . ¢ R'=0.0189
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Fig.2 Correlations of soil carbon, nitrogen and phosphorus in 1981 and 2012
2.2 C P
C N P C N 1981 P
( 2) 1981 C 2012 P
> > 2012 > 2 P
> > 30 30 P
C
C C 30 C
N 1981 N N
> 2012 > P
> > 30 N
F2 FELHFMAFTXLIEC. N PEEFRITHIE
Table 2 Descriptive statistics of soil carbon, nitrogen and phosphorous contents under different land use types
(11981=80; 1201,=203) (n1931=105; ny012=154) (n1981=24; 12012=60) (n1981=15; n301,=138)
C(g/kg) 1981 10.45 +0.56 Aa 3.69+0.17 Ac 3.83+£0.46 Ac 6.26 +0.71 Ab
2012 17.10+0.38 Ba 7.74 £ 0.16 Be 10.38 £ 0.41 Bb 15.84 + 0.64 Ba
N(g/kg) 1981 1.15 +0.04 Aa 0.70 £ 0.02 Ab 0.77 + 0.06 Ab 0.74 £ 0.05 Ab
2012 1.40 + 0.03 Ba 0.79 £ 0.02 Ad 0.96 + 0.04 Be 1.15+0.04 Bb
P(g/kg) 1981 0.88 + 0.04 Aab 0.88 £ 0.03 Aab 1.00 + 0.06 Aa 0.78 £0.10 Ab
2012 0.79 £ 0.02 Ab 0.92+0.02 Aa 0.98 +0.04 Aa 0.66 + 0.02 Be
(P<0.05)
(P<0.05) n
2.3 C/P 2012
C N P C/N C/P N/P C/N
> > C/P >
N/P > C/N
30 C NP C/P N/P 1981 2012
CIN:P (
3) 1981 C/N C/N C/P N/P
> 30 C/N
C/N C/N C/P N/P C/N C/P
C/P > N/P C:N:P
N/P > C/N C/P
C/P 2 1 C/N
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Table 3 Correlations of soil carbon, nitrogen and phosphorous contents under different land use types
C/N 1981 8.77 Y=11.601 0x-2.926 8 0.737 0
2012 12.35 Y=10.208 0x+2.784 3 0.4855
Cc/p 1981 13.16 Y=5.169 2x+5.902 5 0.1102
2012 26.87 ¥Y=-0.250 6x+17.295 0.000 2
N/P 1981 1.47 ¥=0.478 0x+0.732 6 0.1720
2012 2.11 ¥Y=0.309 1x+1.157 3 0.066 0
C/N 1981 5.39 Y=3.829 3x+0.999 6 0.197 3
2012 10.02 Y=5.119 7x+3.679 0.2617
Cc/p 1981 5.06 Y=0.453 2x+3.292 9 0.006 7
2012 9.65 ¥=0.837 1x+6.968 8 0.0158
N/P 1981 0.96 ¥=0.080 0x+0.632 4 0.0155
2012 0.97 Y=0.157 1x+0.648 5 0.0557
C/N 1981 5.30 Y=2.762 9x+1.699 1 0.1253
2012 11.15 Y=7.574 9x+3.077 9 0.564 3
C/p 1981 4.15 Y=-0.033 8x+3.866 3 0.000 5
2012 11.91 Y=1.858 3x+8.565 1 0.027 5
N/P 1981 0.83 Y=-0.143 4x+0.916 0 0.024 8
2012 1.10 Y=0.264 9x+0.705 3 0.056 9
C/N 1981 8.28 Y=8.996 4x-0.442 6 0.475 6
2012 13.80 Y=13.45 4x+0.359 1 0.723 2
c/p 1981 9.73 Y=2.326 6x+4.432 7 0.106 0
2012 31.70 Y=1.97 8x+14.538 0.004 8
N/P 1981 1.17 1=0.349 0x+0.471 1 0.405 7
2012 2.15 Y=0.498 2x+0.822 2 0.076 0
N/P C/N N/P 30 C P
C N P C N
N P C N
2.4
1981 3
1.44 g/m’
2012 1.13 g/m’ 3.1
2 135 km’ C 30 N
N P ( 4) 1981 C p C
3.94x10°t 2012 6.96x10°t 30 C
64.74% N 1981 5.41x10°t 2012 C
5.40x10°t P 1981 C
5.41x10°t 2012 3.96x10°t 26.80% C
[37]
*4 AREBEALIEC. N, PHEE N
Table 4 Carbon, nitrogen and phosphorous storages in different
years
C (x10°t) N (x10°t) P (x10°1)
1981 39.41 5.41 5.41
2012 64.95 5.40 3.96 N
64.74% -0.18% -26.80% C N
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Last 30a Changes of C, N and P Ecological Stoichiometry of
Different Land Use Types in Hilly Area of Mid-Sichuan
Basin, Southwest China

LUO Youlin', LI Qiquan'? ", WANG Changquan', XIN Zhiyuan', WANG Yonghao',
SONG Anjun', WAN Aoran', TANG Ke’

(1 College of Resources, Sichuan Agricultural University, Chengdu 611130, China; 2 Institute of Resources and Geography
Information Technology, Sichuan Agricultural University, Chengdu 611130, China; 3 Law School, Chongging University,
Chongqing 400044, China)

Abstract: Based on the 2" National Soil Survey Data in 1980s and the measured data of 555 soil samples (0-20 cm) in
2012, the changes of C, N and P ecological stoichiometry of different land use types over 30 years were analyzed in this paper.
The results showed that soil carbon and nitrogen increased by 109.98% and 27.27% respectively, while phosphorus content
remained stable in the last 30 years. Soil C : N ! P ratio of 1981 was 7.28 © 1 : 1 and was 16.41 : 1.37 1 in 2012. The contents
of soil carbon and nitrogen all increased in each land use type, especially in forest and grassland and garden; the contents of soil
phosphorus retained stable in paddy field, dry land and orchard while decreased significantly in forest and grassland. Soil C/N,
C/P and N/P increased in each land use type. In the last 30 years, carbon storage of topsoil increased significantly, nitrogen
storage remained stable and phosphorus storage declined.

Key words: Land use type; Carbon; Nitrogen; Phosphorous; Ecological stoichiometry



