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Outline

* No fertilizers, no crop health and food security
« Optimizing nutrient management for high crop yield/quality
while minimizing environmental impacts

« Work with smallholder farmers for knowledge transfer
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NO soils could meet nutrient demand of crops in time, space and quantity

Soil only provide 1/3 nitrogen required for high yield in winter wheat production
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Without Mg fertilizer, crop health and yield will be affected
+Mg and - Mg

widespread low Mg soils

<60 mg kg! : 45.3% ;
60-120 mg kg : 18.3%

Qinghai

F IR BRI S

Soil exchangeable Mg concentration

[ J. . ]
0 30 60 120 240 480 720 (mgkg?)

Global Symposium on Soils for Nutrition | 26-29 July 2022 U+

CLOBAL SOIL
PARTNERSHIP



Yield increase (%)

Effects of Mg supplies on crops yield (a) and the frequency distribution of different yield increment (b)
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Effects of Mg supplement on the quality of crops
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Effects of Mg application on fertilizer efficiencies in term of partial productivity(PFP)
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Sufficient and balanced nutrient provision is crucial for
improvement of crop production and human health

Fertilization Site-specific covariates Provision of sustainable, sufficient, and

“NPK Climate nutritious food for human health
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Outline

« Optimizing nutrient management for high crop yield/quality

while minimizing environmental impacts
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The principle and comprehensive approach of nutrient management:

Integrated Soil-crop System Management (ISSM)
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LETTER

doi:10.1038/nature13609

Producing more grain with lower environmental costs

Xinping Chen'*, Zhenling Cui'*, Mingsheng Fan', Peter Vitousek?, Ming Zhao®, Wengqi Ma®, Zhenlin Wang®, Weijian Zhang?,
Xiaoyuan Yan®, Jianchang Yang’, Xiping Deng®, Qiang Gao®, Qiang Zhang'?, Shiwei Guo'!, Jun Ren'?, Shiging Li®, Youliang Ye'3,
Zhaohui Wang'?, Jianliang Huang'®, Qiyuan Tang'®, Yixiang Sun'?, Xianlong Peng'®, Jiwang Zhang®, Mingrong He®, Yunji Zhu',
Jiquan Xue'®, Guiliang Wang', Liang Wu', Ning An', Liangquan Wu', Lin Ma', Weifeng Zhang' & Fusuo Zhan

Integrated soil-crop system management (ISSM)
increases crop Yield and NUE by 30-50%
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Balanced nutrition results in high crop yield and NUE
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Balanced nutrition improves pomelo yield and quality
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Combination of organic and chemical fertilizers promotes soil and crop health
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Outline

« Work with smallholder farmers for knowledge transfer
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Establishing village-based Science and Technology Backyards (STBs)
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Government support

« _Doing experiment

Demonstration

Private services

LETTER

Closing yield gaps in China by empowering

Living in the villages smallholder farmers

Working with farmers in zero-distance, e Shen. ongiens g Guehas NI st i Fosio g & Bnemiis e et e G

zero-time lag, zero-charge and zero-

personnel selection S
Global Symposium on Soils for Nutrition | 26-29 July 2022 g

PARTNERSHIP



Grain yield and NUE improvements in the entire county

10 600
Grain yield
8 i
£ O/O/O/O—O L 500
=
o
[
>
E Y v
© applicati L 400
5 Plication rat,
2 ]
0 . . . . . 300
2008 2009 2010 2011 2012 2013 2014

N application rate (kg ha'1)

i e

|| .

ey e Tl 4
_'_' \ t. _
"\
)

=

F ;-...;-A}aa"é RDTTIKEE £ B ROER
aes MEH TR

0:24=~19"'C +B)Il Bx 3~17°C +BF Bx -1~11

e U i 11
Ll o sl ";‘_‘ —IM!H”&"—:..J ..:.'..;,m.r-.- 4

a—

Global Symposium on Soils for Nutrition | 26-29 July 2022 w

CLOBAL SOIL



N fertilizer use (Mt)

LE TTE R doi:10.1038/nature25785
S ma I I h 0] I d er f armers co ntr | b ute to Pursuing sustainable productivity with millions of

smallholder farmers

° ° ° °

' l l ' Zhenling Cui!, Hongyan Zhang!, Xinping Chen!, Chaochun Zhang!, Wenqi Ma?, Chengdong Huang!, Weifeng Zhang!,
Guohua Mi!, Yuxin Miao!, Xiaolin Li!, Qiang Gao®, Jianchang Yang“, Zhaohui V\Tangs, Youliang Ye®, Shiwei Guo’, Jianwei Lu®,
Jianliang Huangg, Shihua Lv®, Yixiang Sun!?, Yuanying Liull, Xianlong Pengn, Jun Ren'?, Shiqing Lil3, Xiping Deng”,
Xiaojun Shi'#, Qiang Zhang'®, Zhipinlg Yang'?, Li Tang'®, Changzhou Wei'’, Liangliang Jia'®, Jiwang Zhang'’, Mingrong He'?,

Yanan Tongs. Qiyuan Tang2°. Xuhua Zhongn, Zhaohui Liu%, Ning Cao%, Changlin Kun, Hao Yingl, Yulong Yin!, Xiaoqgiang Jiao!,
Qingsong Zhang!, Mingsheng Fan!, Rongfeng Jiang', Fusuo Zhang' & Zhengxia Dou?

In Ching, a total of 122 Mha of cropland is managed on 200 million farms. The individual field
is only 0.1~ 0.3 ha on average.
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The STB model contributes to African young people growth

48 Africa students, 10 countries st nd e gt
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AN INNOVATION IN
AGRICULTURAL SCIENCE AND
TECHNOLOGY EXTENSION SYSTEM

CASE STUDY ON SCIENCE AND
TECHNOLOGY BACKYARD

OCCASIONAL PAPERS ON INNOVATION IN FAMILY FARMING

A new model for empowering

, . . smallholders in the rural area .
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"g \ As an essential drive in
- agricultural and social

e Piant & human health

development, fertilizers cross-
=

Fertilization
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