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Effects of long-term fertilization on soil respiration
and carbon balance in spring corn fields
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Abstract; A field experiment was carried out to explore fertilization effects on soil CO, emission, relative con-
tribution of root and soil respiration and carbon balance, and carbon respiration intensity during the period of spring
corn jointing to maturity. The effects of different fertilizer applications: straw and chemical fertilizer ( SNP ),
manure and chemical fertilizer (MNP ) , single manure (M) , nitrogen and phosphorus fertilizer (NP) , single ni-
trogen fertilizer(N) , and no fertilizer (CK) on soil respiration were analyzed based on long-term fertilization exper-
iment of 39 years. The results showed that soil CO, emission was significantly affected by different fertilization tech-

niques. It showed a considerable fluctuation with the growth stages, which was in hoisting until reached the peak in

anthesis and dropping during the following period. The CO, emission of SNP, MNP and N was 3 650.54, 2 980.50

-2

mg+m” + h' and 2 167.61 mg - m™> - h™', respectively. Compared with CK, the increases were 340.32%,
259.51% and 161.45% for SNP, MNP and N, respectively. The order of average soil CO, emission rates were SNP
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>MNP>M>NP >N>CK. The contribution ratio of rhizosphere respiration to total soil CO, emission was fluctuated

from 31% to 77%. Therefore, soils were sinks of atmosphere CO, under all fertilization, but impact intensity on the
carbon sink varied and in an order of SNP>M>MNP>NP>N>CK.

Keywords : spring corn; fertilization mode; CO, emission; carbon balance; long-term positioning test
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Table 1 Basic chemical properties of soil

fhm AT/ (g kg™') A/ (g-ke') B/ (g-kg™)  BIFE/ (mg - k) AR/ (mg - kg™') HAUH/ (mg - kg™")
oM Total N Total P Alkeline—N Olsen-P Avail. K
CK 10.5 0.95 0.57 60 7.2 165
N 10.4 0.95 0.59 72 7.5 168
NP 10.9 0.94 0.56 68 6.6 162
SNP 11.1 0.97 0.57 78 5.8 164
M 10.8 0.95 0.58 65 6.5 160
MNP 10.8 0.94 0.57 74 7.0 160
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Table 2 Soil respiration during spring corn growth season under different fertilization methods

b F K47 Jointing FFAEW] Anthesis I Filling A Mature
Treatment Rr Rr/SR/ % Rr Rr/SR/ % Rr Rr/SR/ % Rr Rr/SR/ %
N 361.17 41.79 586.92 50.31 454.47 48.75 124.31 23.92
NP 287.91 44.79 847.51 50.46 442.49 51.27 195.70 31.30
SNP 1222.91 52.28 1800.94 57.98 2024.89 68.38 763.69 49.92
M 741.44 48.20 1139.41 51.88 1198.19 66.41 708.89 56.46
MNP 1100.47 51.46 1499.37 52.57 1568.86 67.79 568.03 50.65
CK 211.95 36.17 418.32 49.33 315.38 48.52 173.75 35.50

T Rr ZORMR AN SR R L eI (E

Note: Rr; Rhizosphere respiration ; SR ; Soil respiration,
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Table 3 Soil carbon balance from jointing to mature of spring corn under different fertilization methods

N NP SNP M MNP CK
724 Yield/ (kg + hm™2) 4808 7733 9863 9278 9015 4883

i A8 Aboveground biomass/ (kg + hm™) 8680 12534 20080 17282 19189 7931
ML Y8 Biomass of root/ (kg + hm™2) 770 1136 1734 1298 1594 674
NPP/ (kg - hm™2) 9450 13670 21814 18580 20783 8605

NPP/ (kg + hm™2) 4257 6158 9826 8369 9362 3876

+ 3¢ CO, BB Total soil CO, emission/ (kg + hm™2) 11771 15240 22773 17028 21711 9887
F IR Rs/ (kg + hm™?) 3207 4153 6205 4640 5916 2694
TR Y R AT C B Rm/ (kg + hm™?) 2774 3592 5367 4013 5117 2330
NEP 1482 2566 4459 4356 4244 1546

NPP/Rs 1.33 1.48 1.58 1.80 1.58 1.44
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