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Soil N,O emissions from orchards: Current status and challenges

GU Jiang—xin', GUO Yan—-jie’, ZHANG Li—juan’, WANG Jing’, WANG Shen—qiang’, HU Rong—gui’, ZHANG Jin—bo®’, CAI Zu-cong®’,
CHENG Yi®"
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ture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 5. College of Resources and Environment, Huazhong
Agricultural University, Wuhan 430070, China; 6. School of Geography, Nanjing Normal University, Nanjing 210023, China; 7. Jiangsu
Center for Collaborative Innovation in Geographical Information Resource Development and Application, Nanjing 210023, China)
Abstract: Fruit orchards are characterized by extremely high rates of N application, which raises serious concerns about the risk of high
soil nitrous oxide (N0 ) emissions, which is an important greenhouse gas. Here, we reviewed the complexity of soil N>O emission monitor-
ing in fruit orchard systems, how to form effective monitoring systems, temporal and spatial variations, and potential mitigation strategies. In
addition, future research directions were proposed. Future studies should focus on the following four areas: establishing monitoring stan-

dards for soil N,O emissions under different types of fruit orchards; developing fruit orchard—specific mitigation strategies for soil N,O emis-
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sions under varied fertilization, irrigation, and management models; exploring the relationship between soil N,O emissions and soil N trans-

formation processes and their associated microbial mechanisms; and developing models of soil N balance and related N,O emissions in fruit

orchards.

Keywords: fruit orchard; chemical fertilizer; organic manure; N,O emissions; N application rate
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Figure 1 Diagrams of the static closed—chamber used for measuring N,O emissions from apple orchards in Loess Plateau in Shaanxi

[14]

Province(a)" and Shanxi Province(b)

[15]

, and peach orchard in Jiangsu Province(¢)
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Table 1 Soil N,O emission from fertilized fruit orchards across the globe

[ 5 E ) pUNIESON e at Jit 4l N2 HEfil SCHk
Country  Fruit orchard Year Tree age/a Climate N application rate/kg N-hm™  N,O emission/kg N-hm™  References
i SR 2007—2009 23 pinkiis 312 2.59~3.32 [14,16]
S 2009—2011 kit 450 5.43~5.92 [17]
Bk 2013—2015 6 AR 0~1007 3.00~26.00 [18]
Bk 2005—2007 24 T Y 210 1.40 [19]
G 2004—2008 21 &7 % 597 1.55~2.03 [20]
TG 2012—2015 1 I&7% 0~458 7.00~16.25 [21-22]
FER 2003—2005 12 I&7% 0 3.29~12.26 [23]
TH 1 Pl 0~623 0.85~12.80 [24]
H HH 2001—2002 31 kit 189~270 0.55~0.93 [25]
fili ¥ 1994—1995 ki 200~301 1.18~2.38 [26]
NN 5253 2007—2008 30 %% 0~265 1.71~4.84 [27]
SO PRBK 2013—2015 12 HRAT 14~150 0.30~0.73 (28]
PR SER 20062007 8 &% 0~445 1.16~2.04 [29]
IR TS 2011—2012 9 i 0~50 -0.12~0.15 [30]
WA ] 2015—2016 15 iy 0~50 0.04~0.86 [31]
eS| s 2009—2010 19 by 236 0.60~1.61 [32]
ks 2010—2012 A 258~280 0.53~0.65 [33]
7 2013 iy g 336 0.51~1.04 [34]
ik 2009—2010 18 i g 5~52 0.56~3.92 [35]
ik 2005—2006 20 i g 0 0.47~0.69 [36]
Gkl 2010—2012 9 i g 129~288 1.60~4.24 [37]
ikl 2009—2010 i g 179~224 0.34~0.77 [38]
7 2009—2010 10 i g 8~17 0.24~0.30 [39]
JIE-DN SR 2013—2014 8 fimkits 63~127 0.74~1.12 [40]
k] 2013—2014 2 Hinkits 40 0.95~1.74 [41]
BRI NN 1994—1995 1 Py 0~133 0.19~1.34 [42]
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