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Ecological St01chlometry of Carbon, Nitrogen, and Phosphorus in Subt'roplcal
Paddy Soils - N B LY g - ¥ & U v
SONC Jia- hng SHENG Hao** , ZHOU lPin%f D_,lfAN Liang-xia' ZHOU Qing', JZHA’NC Yang- zhu \ J
(1. College of Res"ources & Environment ,~Hunan Agncultur‘al Umversny, Changsha 410128 Chlna 2. Institute of Soil Scwnce Hunan

Agricultural Uanerlly, Changsha 410128 Chll’ld’, 3. Ke Laboratory of Agro- Ecologlcgl Processés lin Subtropical Region, Instltute of
Subtroplcdl Agﬂculture Chinese Academy of ﬁuence§, "Changsha 410125, China)

Absti"act Thls study jaims toaunderstand the existence of stable. %011 -organic carbon (C) , nitrogen (N )% and phosphorus (P) ratios in
paddy soil. Basedon & field soil survey database, thé*ee ologlca]..-s‘fowhlometry of the C: N: P ratio of 110 subtropical paddy soil profiles
and 587 genetlc horizens were analyzed at a regional scalé. Relevant analysis and redundancy analysis (RDA) are used to study the
relatlons]lnlp% between C: N: P ratios and soil-environmental factors ( topography, parent materials, soil genetic horizons, soil groups,
soil physical, and chemical properties). The results showed that the weighted averages of C: N, C: P, and N: P in paddy soils of
subtropical regions were 12. 6, 49, and 3. 9, respectively, and C: N: P was 38:3. 2: 1. The C: N of paddy soil did not vary significantly
with parent materials, soil groups, or genetic horizons. However, the C: P and N: P variations were significantly different, and the
mean values of the two were much lower than global ratios (186 and 13. 1) and average levels of C: P and N: P in Chinese soils (136
and 9.3). Although the C: N: P ratio in the paddy soil profile was relatively unstable, the topsoil C: N (14.2) was relatively stable due
to the strong interaction between the topsoil and the environment. This reflects the close coupling of C and N in the topsoil of paddy
fields under long-term anthrostagnic maturation. However, in the paddy soil profile, C: P and N: P were not stable, and there was no
significant correlation between soil organic carbon (SOC) and total P content, total N, or total P content, which suggests that
environmental changes may lead to soil C: N: P decoupling. It was found that topography, soil texture, iron oxide, and bulk density are
all key soil-environmental factors that regulate the soil profile of rice paddy C: N: P.

Key words: pedometrics; soil nutrients; subsoil; soil profile; soil classification; soil-environmental factor
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Fig. 2 Soil SOC, TN, and TP contents of in paddy fields with various parent materials, soil subgroups, and horizons
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Table 2 Correlation coefficients between paddy soil C, N,

P ratios, and environmental factors

WA T C:N C:P N: P
ZE -0.091 -0.377* -0.378 *
iz 0. 037 0.053 0. 006
ik 0.203 * 0.190* 0. 152
R -0.220* -0.216* -0.163
g 0.139 -0.291* -0.371*
hip A -0. 106 -0.376* -0.462*
ZhkL -0.019 —0.284* -0.323™
pH -0.229* -0.050 0.071
FH &8 F 3 # i -0.198 -0.216 -0.137
EZRIRTS -0.180 -0.380* -0.408 **
== RAR S -0.258 —0.425* -0.350 ™
AAbsh 0.041 -0.158 -0.269*
AfbhE -0.284" -0.156 -0.095
AR LA N EE 0. 121 -0.054 -0.093

1) = /R P<0.05, * * /R P<0.01
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Table 3 RDA ordination of soil C, N, P stoichiometric characteristics, and environmental factors
WiH P A EBFITEILE BT BRI S50 ST HE e b
’ ! bt R FAHOC R B RPBUERER % K7 R R % B PEAG IS
Axisl 0.3185 0.6138 31.85 93.76
RDAL Axis2 0.0210 0.3758 33.95 99.94 F=4, P=0.020
Axis3 0.000 2 0.1879 33.97 100
Axis4 0.5275 0 86.72 0
Asixl 0.304 1 0.586 6 30.41 94.01
RDA2 Axis2 0.0187 0.408 3 32.29 99.80 F=6. P=0.002
Axis3 0.000 6 0.412 32.35 100
Axis4 0.5813 0 90.48 0
0.8 (2) RDA1 Wt 0.8 (b) RDA2 WAL
C:N
b IR o
oN et -
C:P ™
N:P . e A Atk
pH !
-08 si0 -08 ; P
-0.8 0.8 -0.8 0.8
= B5 +C, NP ST BT STEE T RDA S = 44 7

] ] - '
. R4 FEATHRERSEEMER

Table 4 Explanation féte of the environmental factors and Duncan tests

i 5 W F PR i g F P
ERIR S 17.3 10.9 0. 002
U7 B Ak 13.8 8.30  0.002
RDAL ERia:c] 5.1 2.80  0.060
Ak 4.0 2,20 0.120
FH 88 7 38 f 3.4 1.80  0.174
R AN 0.8 0.40  0.650
hrig A 17.1 22.4 0. 002
7 13.7 17.2 0. 002
A 11.0 13.3 0. 002
RDA2 EEy A 8.5 10.0 0. 002
Py 6.8 7.90  0.002
R 5.6 6.40  0.010
pH 1.3 1.50  0.216
25 1.1 1.20  0.298
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Fig, 5! Twosdimensional sequence diagram of thé' RDA of the énvironmental factorsiand soil C , N, P stoichiometric characteristics
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