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greenhouse gas emissions in Chinese main cropping systems
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O Introduction: The net exchange of CH, and N,O emission and GHG emissions from manufacture and distribution of fertilizers and pesticides, irrigation and

farm operations as the form of CO,-eq between cropland soils and atmosphere composes the net global warming potential (net GWP) of the crop system, which provides
a measure of the cumulative radiative forcing of various GHG relative to CO,. Large numbers of studies were carried out widely over China, for research soil GHG
emissions and (or) calculated the GWP in different cropping systems, in recent two decades. However, we found these studies are incomparable because the different
calculation components and parameters for calculating the hidden CO, emissions in the calculation of GWP. This shortcoming limits our overall evaluation of GWP in the
Chinese main crop systems and thus impairs effective decision regarding mitigation. The objectives of the present work were: (i) to analyze the changes in SOC in the
Chinese main cropping systems under conventional farming practices; (i) to estimate the net GWP of the Chinese main crop systems; (ii1) to explicit the main controlling
factors on net GWP In different crop systems, and give some effective management tactics for reducing net GWP of the main crop systems over China.

[0 Materials and Methods

» Chinese main crop systems

(1) Winter wheat and summer maize system (WM) on the North and Southwest China,
(i) Rice and winter wheat annual rotation system (RW) in the Central and East of China;
(i) Double rice cropping systems (DR) in the Central and South of China,;

(Iv) Rice and rapeseed annual rotation system (RR) in the Central and Southwest China;
(v) Single rice per year (SR) in the Central and Northeast China;

(vi) Single spring maize per year in the Northeast (MNE) and (vii) Northwest of China (MNW). 0 WM

(vill) Greenhouse vegetables (GV) 0 RW

(X) Open field vegetables (OV) A RR
»>Data sources o DR

We collected the data from published literatures, dissertations, books or research reports from .
The year 2000 to 2016. Under our criterion, 189 results for GHG studies were collected by reviewing o MNE
about 600 literatures, including 37, 33, 26, 13, 18, 13, 8, 17, 24 for WM, RW, DR, RR, SR, MNE, o MNW
MNW, GV and OV, respectively. At the same time, 317 publications for topsoil (0-20 cm) SOC 06V
changes were found, including 41, 40, 82, 10, 20, 45, 26, 30, 10, 13 for WM, RW, DR, RR, SR, * OV
MNE, MNW, GV, OV, and Chinese croplands (CC) respectively. The collected SOC density change

In different cropping systems shown In right figure 1.

> Net GWP estimates Figure. 1 The collected SOC density change in Chinese

main cropping systems.
Net GWP calculated by the following equation 2:3:

Net GWP (kg CO,-eq hat! yrt) =298 X N,O +25 X CH, + 8.3 X Nrate + 1.50 X P,O; rate + 0.98 X
K,O rate + 1.30 X electricity rate + 3.93 X fuel rate + 18.0 X pesticide — 0SOC/12 X 44

U Results O Conclusions
2000
1200 - — v eed N »Our result showed an overall increase of SOC in the topsoil (0-20 cm)
00 - h— 9 " Method Il n =9 T of the China’s main croplands.
P h—o T n=3
5 1400 - T T _ _
s 200 1 s »Nevertheless, c_:grbc_)n b_eneflts from SOC_ se_questratlon were cor_np_letely
< o hoT3 offset by N fertilization induced GHG emissions and CO,-eq emissions
< 1000 - _al n=19 from agricultural inputs and managements in Chinese main cropping
£ g0 =35 n=10 Wn=19 systems.
5 n=30 """ n="7
400 - n=13 » The Chinese main cropping systems are large sources of GHG because
200 - ﬁ the high CO,-eq emissions from chemical N fertilizer input, power for
0 , | , | 0oL | | | | irrigation, and N,O induced by N fertilization, and large CH, emission in
WM RW DR RR SR MNEMNW GV OV CC four rice-based cropping systems.

Cropping systems

Fig. 2. The changes in SOC in Chinese main cropping system and entire China’s cropland . Method | represent
the data from short-term experiment (< 5 years), Method Il represent the data from long-term experiment (=
and >5 years), Method Ill represent data about SOC change in the entire Chinese cropland.

Table 1 CO,-eq emissions from N,O and CH, emissions, fertilizer input, irrigation, fuel, pesticide and SOC change and final net GWP
in Chinese main cropping systems under farmers’ practices (kg CO,-eq ha')
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