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B JE 5 i 2R R AR, AR SR AR B T rp B2 B
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Table 1 Properties of the soil used in the experiment

— Rki bR A (i PHES F3cHe HHEA LK £ B B0 A A
Soil type Clay Silt Sand pH #=CEC SOC Total N Alkaline N Total P Olsen P
(gkg') (gkg!') (gkg™) (emolkg')  (gkg') (gkg") (mgkg™") (gkg") (mgkg™")
RAAKIAR L 143 715 142 5.04 11.05 13.69 1.51 57.4 0.52 2.77

Hapli stagnic

Anthrosols

1.2 TEEFIE

SEETFEART . BFad2 mmi Ay R T50 Lo
B, K2 ~3 em, 25CHEMEFE14 d. K
PR EIR A 410 ¢ (T 4iF) T500 ml
RN, A —& | Lok, MiKm Ry
2~3cm, BRI ]17.4 mg, HERE-CHY
WA T5% AWK (SOC) , “C-H#%

W ERE Catom% “C) H5% ( Cambridge isotope
laboratories, Tewksbury, MA, 3E[E ) . FF47C
YU N B 2 b T S0 A N A, AR A b B
2~ 64 HILINH,NO,. KH,PO,flCa,S0, M=
AN, P SFEAPICE, HAPHisRE . NH,NO,.
KH,PO, H1Ca,SO 34 I W AL XMA o fie)e,
MBS KR-G5, IR LB Tk i 3
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F2 ARFATEZRMAKET, EHMTERIMESH/FITENITE L
Table 2 Relationship of N, P, and S addition rate with and stoichiometric ratio of C/nutrients
AT e R BRI GEME WEE BRCAR RS
S N G RN IN=:q SR\ I= it s I = £ IR F it
K _ B BREE BRETH
Predicted P S NH,NO, KH,PO, Ca,S0,
Nutrient C:N C:P C:S
CUE (mg) (mg) (mg) (mg) (mg) (mg)
addition
1 0 0 0 0 0 0 0 0 0 0
2 85.7 600.0 750.0 0.1 1.17 0.17 0.13 3.33 0.73 0.73
3 42.9 300.0 375.0 0.2 2.33 0.33 0.27 6.67 1.46 1.47
4 28.6 200.0 250.0 0.3 3.50 0.50 0.40 10.00 2.19 2.20
5 21.4 150.0 187.5 0.4 4.67 0.67 0.53 13.33 2.92 2.93
6 14.3 100.0 125.0 0.6 7.00 1.00 0.80 20.00 4.39 4.40
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T In A SR IC AR AR IC A A A2 COL AR R
FE s Coo, HCOSURMESE . mg kg™

) 7 i - C 1y SRR A R A5 ORE S C O i
A, BERE-CRT LR R "C-comm 5 A
+ g rp A AR - BRI RS

WORBRE (PE) fHEAR 0,

PE = CO,. 5oc — CO,. x (2)
K, CO,, o7 S A % 1 A0 3 rh R U5 T 1
AHLF (SOC) MCO,MH, mg kg™'s CO,, /R
XFHRALH R (CK) CO,MH, mgke'.

T A e 5 R 4k A, T AR
B R A Origin 8.5FISPSS 16. 0%k {4 47 kb 34
5% it 0. ARG ZER B EEHOne-way
ANOVA (AR 22500 ) K, ZE KR
F Duncan ¥,

2 4 R
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- Sl AR AL T (] R A R AR D, o R
WAL A — E R B CO,, 3R J0 K BB vk
TCOAM . MILARINHEEE LT (CK) 771k
A COL T (3 387 mg kg™') , URANA A HERIFR
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Fig. 1
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Cumulative CO, (A ) and “CO, (B) production from mineralization of glucose relative to stoichiometric ratio of nutrient

elements
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Fig. 2 Cumulative glucose mineralization rate at the end of 60 days incubation ( A) and relationships of stoichiometric ratio of nutrient

elements with cumulative glucose-C mineralization rate ( B)
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Fig. 3 Relationships of stoichiometric ratio of nutrient elements

with the ratio of readily available C (al) and slowly available C

(a2) in "C glucose
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Fig. 4 Cumulative priming effect of initial 60 days ( A ) and relationships of stoichiometric ratio of nutrient elements with cumulative

priming effect (B)
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Effect of Stoichiometric Ratio of Soil Nutrients on Mineralization and Priming
Effect of Glucose in Paddy Soil
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Abstract [ Objective] The turnover of liable organic carbon ( C) sources in soil is a key component
of the cycle of soil carbon. Liable C sources (i.e. glucose ) , derived from C deposition in rhizosphere and
other extraneous C inputs, are important sources of the C pool in the soil. Therefore, studying the turnover
of liable C sources as affected by stoichiometric ratio of soil nutrients may help reveal mechanisms of the
eco-stoichiometric regulation of the turnover of extraneous C in paddy soil. [Method] In this study, an in-
lab incubation experiment was conducted using "C—glucose as extraneous organic C typical in paddy soil to
explore quantitatively dynamics of decompositing mineralization and priming effect of glucose as affected by C/
N/P/S stoichiometric ratio. [Result] Results show that glucose was rapidly mineralized in the paddy soil so
that 65.5% to 74.6% of the added glucose-C was mineralized after 60 d of incubation. The addition of nutrient
elements not only increased glucose mineralization rate, but also raised the proportion of glucose-C available
to soil microbes from 58% to 65%, thus accelerating glucose turnover rate in the soil. The amount of nutrient
elements added was found significantly and positively related to both proportion of the microbe-available C
pool in and mineralization rate (R* = 0.63, p <0.05; R’ = 0.83, p<0.05) of glucose C, which suggests
that the addition of nutrient elements promoted the microbial utilization of extraneous C in the soil, and
stoichiometric ratio of the nutrient elements regulated the dynamic of glucose mineralization. With the addition
of glucose-C, the decomposition of the soil native organic matter was inhibited, and the cumulative negative
priming effect was =370 to =570 mg kg™'. The higher the amount of nutrient elements added, the stronger the

negative priming effect observed, and the two were obviously in negative correlation ( R’ = 0.66, p<0.05) ,
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indicating that the soil microbes preferentially utilize the added glucose-C to sustain their growth. The supply
of N, P and S reduced the dependence of microbes on nutrient elements in the soil native organic matter, and
thereby slow down the decomposition of soil organic matter. [Conclusion] Mineralization of liable C in paddy
soil is affected by C/N/P/S stoichiometric ratio. The addition of a high ratio of nutrient elements promotes
mineralization of liable C in paddy soil, inhibits decomposition of native soil organic matter, and intensify
negative priming effect. All the findings in this study demonstrate that application of liable C and fertilizers to
paddy soils could effectively inhibit decomposition of soil native organic matter, and stimulate accumulation
of soil organic matter, thus building up soil fertility.

Key words Paddy soil; Organic carbon mineralization; Priming effect; Nutrient stoichiometry
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