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Response of ecological stoichiometry characteristics of different
soil-microorganism-plant systems to different fertility levels
in the Loess hilly region
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Abstract:[Objective] The impact of fertilization on stoichiometry and internal stability characteristics
of soil-microorganism-plant system was explored to provide basis for vegetation restoration on the Loess
Plateau. [Method] Based on a long-term experiment since 2004, three fertility levels (no fertilizer;low fer-
tilizer,45 000 kg/hm®;and high fertilizer,105 000 kg/hm®) were set up in two vegetation restoration sys-
tems (natural restoration system and artificial restoration system). Soil and dominant shrub species sam-

ples were collected in September 2015. The dominant shrub species was Hippophae rhamnoides Linn. in
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natural restoration system and Caragana intermedia in artificial restoration system. Carbon, nitrogen,
phosphorus stoichiometry characteristics and the relationship within two soil-microorganism-plant systems
were studied. [Result] In the two vegetation restoration systems,there was significant increase in contents
of soil organic carbon, microbial biomass carbon and microbial biomass phosphorus with increase of soil fer-
tility level. C/N ratios in soil,microbial biomass and leaf were increased while N/P ratios in microbial bio-
mass and leaf were decreased significantly. After high fertilizer treatment, the changes of soil C/N,C/P,
and N/P ratios were 40% ,49% ,and 7% in Hippophae rhamnoides Linn. community and 12%,27% ,and
13% in Caragana intermedia community. The changes of microbial biomass C/N,C/P, and N/P ratios
were 80%,14%,50% and 36%,9%,34% .,while that of leaf C/N,C/P,and N/P ratios were 10%,23%,
14% and 40%,9% ,31% ,respectively. Compared with natural restoration system,there was a stronger re-
lationship between soil nutrients and dominant shrub leaf stoichiometry in artificial restoration system.
[Conclusion) Stoichiometry characteristics of soil-microorganism-plant system can be changed by impro-
ving soil fertility through fertilization on slope land, then the matter cycling in soil-microorganism-plant
system may be altered followed by evolution of soil quality and the vegetation succession. Compared with

natural vegetation restoration system, the artificial vegetation restoration system can establish a link be-

tween soil and plant nutrient more quickly in vegetation restoration.

Key words: soil microbial;plant system;dominant community;stoichiometry;fertility levels;Loess hilly

region
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Fig. 2 Contents of soil C. N, and P and MBC,MBN,MBP in two vegetation restoration systems under

different fertility levels in the Loess hilly region
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Fig. 3 Effects of fertilization on C,N,and P contents of dominant plant leaves in two vegetation

restoration systems in Loess hilly region
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Fig. 4 Stoichiometry characteristics of soil C,N,and P and MBC, MBN, MBP in two vegetation restoration

systems under different fertility levels in the Loess hilly region
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Fig.5 Effects of fertilization on C,N,and P stoichiometry characteristics of dominant plant leaves in

two vegetation restoration systems in Loess hilly region
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Table 1 Pearson correlation coefficients of C;N;P stoichiometry ratio in two soil-microbial-plant systems
HREAR
REAR i $e b
System Dominant H A B C D E F G H 1
Index
name shrub
community
1.000 0.809* * 0.203 0.690* * 0. 040 —0. 464 0.830" * 0. 237 —0.318
B 1. 000 0.740** 0.766" " 0. 087 —0.429 0.662" * 0. 085 —0.626" "
R C 1. 000 0.476 0.112 —0.162 —0.032 —0.678** —0.782**
AT D 1. 000 0. 059 —0.706* * 0.373 0.703** —0.303
L 4% . .05 0.706 . ). 703 .
Artificial Caragana E 1. 000 0.642**  0.476 0.212 —0.070
restoration  intermedia F 1. 000 —0.226 0. 625" * 0.129
system ’
G 1. 000 0.872** —0.980* *
H 1. 000 —0.759"*
1 1. 000
A 1.000 0.935** 0. 204 0. 660" * —0.625"* —0.655" " —0.129 —0.470 —0.467
B 1. 000 0.534* 0.72"* —0.601** —0.633"" —0.169 —0.415 —0. 362
9B C 1. 000 0. 389 —0.199 —0.155 —0.014 0.074 0. 070
gt g D 1. 000 —0.802** —0.887**  —0.525*  —0.860* * —0.108
RS A5 Hippophae
Natural . E 1. 000 0.875* * 0.145 0.656 " * 0.271
. rhamnoides
restoration Linn, F 1. 000 0. 469 0.917**  0.410
system
G 1. 000 0.771** —0. 254
H 1. 000 0.417
1 1. 000

A L3 C/N;B. £3 C/P;C. 38 N/P;D. A& C/NGE. 9 i C/Ps F i N/Ps Gk i C/Ns HL i | C/P; Lo i N/P,
x FRH M IE B KT (P<C0.05), * x FRHl oMbl 8 % /K7 (P<<0. 01),
Note: A. Soil C/N;B. Soil C/P;C. Soil N/P; D. MBC/MBN; E. MBC/MBP; F. MBN/MBP;G. Leaf C/N; H. Leaf C/ P;1. Leaf N/ P. % and »* * in-

dicate significant correlations at P<C0. 05 and P<C0. 01, respectively.
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