55 43 55 11 1 S & 7 i Vol.43,No.11
2023 4F 6 H ACTA ECOLOGICA SINICA Jun.,2023

DOI: 10.5846/stxb202104120941
Rl XA R B A AR N, OHHF i s s M TT 0 B A= 2541, 2023 ,43 (11) :4712-4721.

Li W S, Zhao J S.Effects of soil phosphorus concentration and availability on N,O emissions: a meta-analysis. Acta Ecologica Sinica,2023,43(11):
4712-4721.

TEBESESFHNEXIN,OH M E R &I T 5

B R

1 Al KB 5 B A2 e, I 430070

2 thE R B bR 5 R IRRES T, JL T 100101
3 P E R B R RO 5 IR B, JE R 100049

FE . FIRA A (N,0) FE 4T LU E WS 5 GG P 1 HE O 2 & i R st 8 sl e A Bh 1 22 i
i i A 75 ZR G B, B2 T A R o i 2D R R e R AR TR RN, OHER . SR AR IR S7 52 56 N, O
Xof SMIE RS I )0 25 S A, BFIT AR R R E SOk R AR T 54 1 56 Tt FH B 5 N, OHE &= i IR 45 5 SR F T4y
M7 VR SIS MIERE J5 N, OHECE: Aoy ma 1 25 5 SO FESZ i IR 22, S5 SRR . (1) AMEBES It - 3EN, OHEAC i 52 ma oA d 2
(BAEBEAC I > 50 kg P/hm® (1 &AM 255 v + 5N, OHEA it 2 BRAK T 32.5% ; i I NaH, PO, 1% P9 S5 56 Th N, OHE i ik 1 %
KT 18.4% ., (2) A 3FEN, O A IERA VA Fnmin 107 A e 28 S o e Rt P e A0 30 5k it | 098 pHL - b 2K 0 AT b 4
FISLIS ] 2 R ma [ Z L RIVE RO 5 5L, (3) AR P S8 [l U5 44 v Al A 350wl [l U9 22 80431 R - 1.433 ( P<0.001) |
-0.043( P<0.001) , BB & 38 NN, O b ELAG ARa 38 . IFoe 45 SR R WAL - HEml 5N, ORE I S R A BY T Bfg o & A4
I HbER LG BR FIZE 2 BR S M08 BRI 1IN

FKHEIE  N, OHEML ; BBl s A 30l ; JTURAEIA oo iT

Effects of soil phosphorus concentration and availability on N,O emissions:
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Abstract: Soil nitrous oxide (N,0) is produced primarily by nitrogen cycling processes involving soil microbes, and its
emission is affected by phosphorus concentration and availability. The application of phosphorus fertilizer contributes to
alleviating phosphorus limitation in the terrestrial ecosystems. It enhances soil available phosphorus concentration, which
further affects nitrogen utilization by soil microbes and controls N,O emissions. However, the response of N,O to exogenous
phosphorus addition varied widely in independent experiments. In this study, 54 observations on phosphorus fertilizer
application and N,O emissions were collected from the published Chinese and English literature, and a meta-analysis was
used to determine the differences in response and potential influencing factors of N,O emissions after applying exogenous
phosphorus. The results are as follows. (1) The effect of exogenous phosphorus addition on soil N,0 emissions was not
significant. However, soil N,O emissions were significantly reduced by 32.5% in the outdoor experiments with the

application of phosphorus fertilizer > 50 kg P/hm’. And soil N,O emissions were significantly reduced by 18.4% in the
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indoor experiments with the application of NaH,PO,. (2) The high variability of soil N,O response to exogenous phosphorus
addition was the result of the combined effect of various influencing factors such as phosphorus fertilizer application rate and
soil moisture, soil pH, land use type, phosphorus fertilizer type, latitude, and experimental time. (3) The regression
coefficients of total phosphorus and available phosphorus in the regression analysis of outdoor and indoor experiments were
-1.433 (P<0.001) and —0.043 (P<0.001), respectively, and the N,O emission had a decreasing trend with the increase
of phosphorus concentration. These results implied that identifying the relationship between soil phosphorus and N,O could

provide new insights for understanding elemental biogeochemical cycles and mitigating global warming.

Key Words: N,O emission; total phosphorus; available phosphorus; element cycle; meta-analysis
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Table 1 Meta-analysis results for different types of experiments
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Fig.2 Effects of different factors on N,O emissions in indoor experiments under phosphorus addition
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Fig.3  Effects of various factors on N,O emissions under different phosphorus fertilizer application rates in outdoor and indoor
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Table 2 Statistical analysis results of the best regression model for different types of experiments

ZEHNSLE Outdoor experiment ZE NSEES Indoor experiment
SRR S A 5 VR P 24 e .
%%%i B AR R gy R R A
Experiment types Mean annual Bulk Total Bulk Available

Intercept . Intercept .

temperature density phosphorus density phosphorus

FHL Coefficient 0.888 -0.041*** 0.370 -1.433*" 5.077 -3.636 """ -0.043 ***
i 11K [A

E%‘H@H%H%, 2.504 2.208 2.005 1.021 1.021
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n 16 15
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Fig.4 The importance of different variables to the regression model of outdoor and indoor experiments
MAT 44 Mean annual temperature ; OC ; 13 HLHK 7 i Soil organic carbon; TP ; il # Total phosphorus; pH: 3 pH Soil pH; BD: 75
Bulk density ; MAP . AESE Y[R 5 Mean annual precipitation ; Clay ; + RS Soil clay; AP A% Available phosphorus ; TN . EVA Total
nitrogen ; Prate ; & 7SI ALt FH & Phosphate fertilizer application rate in outdoor experiments; Plab : % PN 52 56 3 it FH & Phosphate fertilizer
application rate in indoor experiments; Time : SLK;HF[A] Experiment time; La: 25 & Latitude; W.h; T3 & /K5 A 7K 43 High moisture; W.n; 135
JK 3 M IEH 7K 43 Normal moisture
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