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Effects of carbon, nitrogen, and phosphorus stoichiometry on the priming of soil
carbon mineralization
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(1. Center for Agricultural Resources Research, Institute of Genetics and Developmental Biology, Chinese Academy of Sciences / Hebei Key
Laboratory of Soil Ecology / Key Laboratory of Agricultural Water Resources, Chinese Academy of Sciences, Shijiazhuang 050022, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Priming effects of soil organic carbon (SOC) decomposition refer to the phenomenon of drastic short-term changes in soil
organic matter turnover caused by the addition of exogenous organic materials. Priming effects are key processes that affect carbon
dynamics in soil ecosystems. Although the mechanisms responsible for the occurrence and maintenance of priming effects are well
understood, most previous studies have only considered the impact of the input of exogenous available organic carbon on priming ef-
fects. Carbon, nitrogen, and phosphorus are basic nutrients in soil ecosystems and their stoichiometric ratios regulate the direction and
intensity of priming effects by affecting the balance of nutrient availability to microorganisms. In this paper, the research progress on
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the regulation of the stoichiometric ratio of carbon, nitrogen, and phosphorus on soil priming effects is summarized, and the re-

sponses of microbial community structure and activity relevant to soil carbon turnover to different carbon, nitrogen, and phosphorus

input ratios are analyzed. Additionally, three mechanisms on the regulation of carbon, nitrogen, and phosphorus stoichiometric ratio

on priming effects are summarized, i.e., “co-metabolism” “microbial nutrition mining”, and “stoichiometric decomposition”. It is ur-

gent to apply the theory on the regulation of stoichiometry ratio on soil priming effects for carbon sequestration and emission mitiga-

tion in farmland, which benefits China’s “carbon peak and carbon neutrality” dual carbon strategy.

Keywords: Priming effects; Ecological stoichiometry; Soil organic carbon mineralization
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Table 1 Effect of carbon, nitrogen and phosphorus input on the priming effects (PE) of soil carbon mineralization
s O s sl moei WOREOE MR
e BT s LR Lo e CHRASR SR CHORROSHOO sy
whn A %4 Soil organic EWLE C added A AT Incubation 7 Té Jrled Asfp? SCHR
. o . Soil C : N/ C addition  Nutrient time PE PE : 3
Addition Site Ecosystem C (mg-g ) . amount .. . .1y ... o PEchange” Reference
C:P (mg-g”) type addition (d) direction’ direction
CN  ENZE  FE 16.9 103 0.04 AR 0~64 203 + + - [16]
Inner Grassland Glucose g(N)m *a'
Mongolia,
China
PEILAR S RH 9.1 10.5 1.73 TRFEFF 44.66 250 + + - [17]
Shandong, Cropland Maize mg(N)ykg '
China residue
EEIN  RH 9.6 12.2 0.24 o 24 42 + + - [18]
California, Cropland Ryegrass mg(N)-kg"'
USA Hiih 19.4 7.5 1.60 AR 160 42 + + -
Grassland Ryegrass mg(N)-kg"
TEWE R 131.7 16.7 2.10 WS 206.18 20 + + - [19]
Hunan, Forest Glucose mg(N)kg'
China
REERE R 773.0 15.9 1.69 Ry 5400 100 + + + [20]
Fujian, Forest Litter ~ mg(N)kg '
China
WA ARk 27.9 14.7 2.50 HWERE  0~160 7 + + + [21]
Australia Forest Glucose mg(N)-kg
CP  PEHN i 33.8 9.1 0.09 B 10 32 - + + [22]
Gansu,  Grassland Glucose g(P)m *a '
China
WA Hib 56.0 14.0 0.05 I 5 6 + + + [23]
Australia  Grassland Glucose mg(P)kg '
PEEE R 80.0 153 20 P& 30 35 + + - [24]
Fujian, Forest Litter ~ mg(P)kg '
China
CNP KFW  fK&H 11.9 13.1 20 INZEREFE 225 126 + + - [25]
Australia  Cropland Wheat mg(N)kg '
residue 54
mg(P) kg’
hEpkrg kH 113 127 1.45 INEFEFF 4.84 34 ¥ + . [26]
Shaanxi, Cropland Wheat mg(N)kg '
China residue 1.16
mg(P) kg
PEME KH 13.1 9.4 2.50 IKFEFREFF 90 100 + + + [27]
Hunan,  Cropland Rice straw mg(N)-kg '
China 30
mg(P)kg '

DB SMERRAR AT BN T 1 2)8M IS 37 53 3L Rl A OOV R 7 15 3)FNRRKR . 3750 3 Rl A5 Bt SR B A LU B0 Y AR
1k, <+ M ek, «— Rl . 1) direction of priming effects under exogenous carbon input alone; 2) direction of priming effects under the joint input of
exogenous carbon and nutrients; 3) changes in priming effects of exogenous carbon and nutrient co-input compared with exogenous carbon input alone. “+” for

promotion and “—" for inhibition.
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