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Effects of Nitrogen Application on Soil Greenhouse Gas Fluxes in FEucalyptus

Plantations with Different Soil Organic Carbon Content
LI Rui-da'?, ZHANG Kai'?, SU Dan'?, LU Fei', WAN Wu-xing'”’, WANG Xiao-ke' , ZHENG Hua'

(1. State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. College of Life Science,
Hebei Normal University, Shijiazhuang 050016, China)

Abstract: The effects of nitrogen fertilization or nitrogen deposition on soil greenhouse gases fluxes has been well studied, while little
has been piloted about the effects of nitrogen application on soil greenhouse gas fluxes and its discrepancy with different soil organic
carbon content. In our study, we conducted field control experiment in a young Eucalyptus plantation in Southeast China. We compared
the effects of 4 levels of nitrogen fertilization ( Control; 0 kg-hm ~*; Low N; 84.2 kg-hm ~*; Medium N: 166. 8 kg-hm ~*; High N
333.7 kg-hm ™) on soil GHGs fluxes from 2 sites ( LC and HC) with significantly different soil organic carbon (SOC) content ( P <
0.05). The results showed: (D Fertilization had significant priming effect on CO, and N,O emission fluxes. One month after
fertilization, both CO, and N,O had the flux peak and decreased gradually, and the difference among the treatments disappeared at the
end of the growing season. However, fertilization had no significant effect on CH, oxidation between the 2 sites. @ Fertilization and
SOC were two crucial factors that had significant effects on CO,and N,O emission. Fertilization had a significant positive effect on CO,
and N,O emission fluxes (P <0.001). CH, oxidation rates decreased with the increasing N addition, but there was no statistical
difference (P > 0.05). The CO, and N,O emission fluxes were significantly higher in HC than those in LC (P <0.01). ®
Fertilization and SOC had great interactive effect on CO, and N, O emission (P <0.05). Compared with fluxes in LC, the fluxes in HC
were much more sensitive to N input: low N could remarkably stimulate the CO, and N,O emission. In conclusion, the effects of
nitrogen fertilization on soil GHGs fluxes were not only in connection with the intensify of nitrogen, but also closely tied to the SOC
content. When we assess the effects of nitrogen on soil GHGs fluxes, the difference induced by SOC should not be ignored.

Key words : Eucalyptus plantation; nitrogen gradient; soil organic carbon; greenhouse gases; interaction effect
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Fig. 1 Temporal dynamics of GHGs fluxes between the two sites after fertilization

R2 AMBERBEN(H) HIBERWEESEEENZMEY
Table 2 Effects of SOC and/or nitrogen on GHGs fluxes

Bk SOKT Co, ﬁﬁfzﬂl‘ﬁ% N,0 ﬁﬁ)jﬂl‘ﬁ% CH, ﬂ)&iﬁliﬁ%
/mg: (m”-h) /pg: (m”-h) /pg: (m”-h)
LC CK 249.03 +18.03b 26.71 +11.6le 41.39 +2.95
LC L 242.16 +23.02b 69. 81 +18. 09de 42.04 +£3.02
LC M 260. 81 +18. 96b 147.43 +31. 08cd 43.91 £13.13
LC H 323.94 +28.02b 440. 08 +95. 03b 36.59 £7.57
HC CK 308. 93 +26. 74b 7.05 4. 62e 58.28 +13.30
HC L 339.23 +£37.07b 141. 60 +47. 8cd 33.89 £3.82
HC M 314.31 +£21.21b 222.43 +£60. 93¢ 35.99 £7.01
HC H 509. 67 £72.95a 554.27 £109. 14a 27.07 £2.56
ANOVA N ®ok Kk ® ok Kk n.s.
C % k% EES n.s.
Nx C # ® n.s.

1) Bt R XM « B a, b R Tukey K58 T AL BEAE 0. 05 W& /K FE FMZEFME,; nos. TR EMWZER, » P<0.05, % * P<0.01,

* % % P <0.001
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Fig. 2 Relationships between GHGs fluxes and SOC and nitrogen levels
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