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Effect of Long—term Fertilizations on N;O Emission and Its Relationship with Soil Properties in Red Soil of
Southern China
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tory of Plant Nutrition and Fertilization, Beijing 100081, China; National Observation and Research Station of Farmland Ecosystem in Qiyang,
Qiyang 426182, Hunan, China)

Abstract:To investigate N,O emission under different fertilization and its relationship with soil properties, measurement of N;O emission was
conducted in red soil at a long—term experiment station in Qiyang county of Hunan Province, Southern China. Soil samples were collected
from fallow land(CKo), control(no fertilization, CK), inorganic nitrogen—phosphorus—potassium fertilization(NPK ), manure application(M),
NPK plus manure application(NPKM ), NPK plus straw return(NPKS). Subsamples were incubated for 30 days to determine N,O emission.
Soil organic matter, total nitrogen, available nitrogen, available phosphorus, available potassium, NHi—N, NO;-N and pH were measured.
This study shows that the amount of N,O emission is significantly different(P<0.05) among six treatments with the following order as NPK>
NPKS>M =~ NPKM>CK>CKo. The amount of N;O emission is much smaller under the organic nitrogen fertilization than that the same amount
of inorganic nitrogen fertilization. The relationship between soil properties and the amount of N,O emission is complex. The amount of N,O
emission has significant positive correlations(P<0.01) with the available nitrogen, NH;—N and NO;-N. However, the amount of N;O emission
has a significantly negative correlation with C/N ratio and pH value(P<0.01). A further analysis of regression and pathway show that total ni—
trogen, C/N ratio, available nitrogen, NO;—N and pH value is significantly correlated with the amount of N,O emission. This study indicates
that fertilization management and soil properties have significant influences on N,O emission in red soil.
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Figure 1 Accumulative emission of N,O in soil during incubation
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Table 1 Soil properties and their correlations with accumulative amount of N,O emission under different fertilizations

b 7 £%/g-kg! AYLT/g kg BRAL C/N NH-N/mg-kg™ NO;-N/mg-kg™ ff# R/ mg kg™ HBBHmg kg™ BB /mg-kg” pH(1:5)
1990 4FE3L(H 1.07 13.62 — — — 79.0 13.9 104.0 57

CKo 1.10£0.02  27.12:0.53 14.26 1.19:0.84 5.18+0.03 62.611.1 10.4 £0.3 719:0.0  5.30£0.01

CK 0.82+0.02  13.590.45 9.58 4.29:0.62 4.49+0.95 52.8+1.1 2410.1 373:00  5.55:0.03
NPK 1.12:0.03  16.82+0.49 8.68 32.60:020  62.44:026  159.2+1.1 5124211 121.4£2.9  4.100.04

M 1.56:0.03  26.86+0.78 9.99 17.10£0.11 5.51+0.10 104.9£2.1 180.13.1 1832425  6.65£0.02
NPKM 1.56£0.02  27.16:0.47 10.09 20.830.04 2.640.26 81.9+1.6 147.2£1.0 190.6:4.9  5.6620.00
NPKS 1.07£0.02  14.45:0.32 7.85 36.15:0.03  67.70:0.07  173.2+0.5 26.2+0.2 176.6£22  4.15:0.00
LR 0.005 -0.460 -0.728" 0. 907" 0.929" 0.945" 0.060 0.440 -0.686™

1 :n=18;**P<0.01;* P<0.05,
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Table 2 Results of path analysis of N,O emission and correlations with soil properties

- RIHE R R
HRET  5N0 MHXRSR HBERZK PH = o= " o Py
HAA 0.930 -7.562 0.000 — 0.638 2.096 2.454 3.303
2R 0.005 3.336 0.000 -1.447 — -1.863 -0.139 0.118
pH -0.687 -3.494 0.000 4.536 1.778 — -1.157 -2.350
AL -0.729 -3.133 0.000 5.924 0.148 -1.291 — -2.376
TRRR 0.946 3.498 0.000 -7.140 0.112 2.348 2.128 —
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