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1. Background

Agricultural miracle in China since 1978:

feeding our huge population with only ~9%
of global arable land.

Expensive costs:

High inputs of chemicals and other
resources, e.g., consumption more than
30% of N fertilizers in the world.

._1—1«“““

] ﬂ!ﬁ&-%?#l‘f:‘}li?"#ﬁ“ﬁ

13232 |

1978 20126 20178
ﬁikﬁﬁ1milﬁx§

Wik bl R
AW Wil Bih#

oy 5162

2ot7e: R
1

I @ﬁﬁm?«ﬁtmk
| mirEEE wiz: EF |

Lt i B mii. M
- 11378
Y — oy
< o
475 |
2382
1 5 22 il
. eemm | e BN A
= 5 BE  2017SE OTAE PTE

|| samx=navwasm

Bermera KESRETZN ffir, T
6463 6557 sap 0445

1205 U/D'——Q

19808 201288 20178 19788 20128 2017EE

Fig 1. Changes of different agricultural products
in China since 1978



Land use change in China: cereals to horticultural crops.
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Understanding the long-term effects of this change on N budgets in croplands at
the county scale is very important for managing N in agricultural systems.



2. Study sites & methods

Three counties with different land use changes on the Loess Plateau
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Land use changes of the three counties
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N Input and Output (kg N ha'l)

3. Results
3.1 N budgets in croplands of the county scale:
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Fig 4. N budgets in croplands of three counties from 1992 to 2018
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N budgets at the field scale in Meixian:
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Figure 5 N budgets in kiwifruit orchards and cereal land of Meixian
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Kiwi-orchards = 4.2 X cereal lands



Results

3.2 Nitrogen use efficiency

NUE =
N outputs / N inputs
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Fig 6. NUE of the three counties from 1992 to 2018



3.3 where is the surplus N?

m Uptake by plant
B accumulation in vadose zone
M Loss to atmosphere and aquifer

N inputs N outputs

v

» Loss to aquifer?
» Accumulation in vadose zone
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The solls in the Loess Plateau have very deep vadose zone.




Two types: irrigated vs dryland
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(1)Fates of surplus N in Meixian and Wugong Counties
(Irrigated ~300 mm + rainfall ~630 mm)
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High nitrate accumulation in soil profiles (0-10m)
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Nitrate accumulation in soil profiles of kiwifruit belt (0-5m, n=57)
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Fig 9 Nitrate accumulation in soil profiles of kiwifruit belt (0-5 m)
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(2)Fates of surplus N in Luochuan County
(Dryland farming, rainfall ~600 mm)
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Fig 11 Land use change in 1985 and 2017 and soil
sampling sites at Luochuan County
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The evapotranspiration is higher than
rainfall, results in water deficit in deeper soil
profiles of the old apple orchards

Nitrate accumulation in vadose zone is the main

l
] fate of surplus N (~ 2/3 of surplus N)
l
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4. Conclusions

€ Land use changes from cereal lands to orchards resulted in high N
surplus (N hotspot!).

& Nitrate accumulation in the vadose zone is the main fate of surplus N.
(the missing N?)

& Nitrogen accumulation in vadose zone is a big risk to the water quality
at the intensive agricultural regions in China (Legacy N).
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