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-t 7= B (Mg/ha) ZIE FH & (kg N/ha) (kg N/ha)
17.13 379 51
973BLAR (8.47+8.66)  (190+189) (17+34)
14.41 469 78
KRB (7.21+7.20)  (235+234) (29+49)
Sefets <300 <35

(Cui et al., 2018, Nature)
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N Yes Yes

P Yes Yes

K Yes Yes

Ca Yes Yes

Mg Yes Yes

S Yes Yes

Cl Yes Yes

B Yes Suggested

Fe Yes Yes

Zn Yes Yes . o ; x> -
cu J R TIRE IR
Mn Yes Yes

Ni Yes Suggested

Mo Yes Yes

Co Beneficial Yes

Na Beneficial Yes

Se No/Beneficial Yes

| No Yes

Si Beneficial Suggested 8/
Al Beneficial No \ ‘

F No Suggested

Sr mz Suggested %A%ﬂﬁ@k%qﬁ%

Suggested
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Reducing environmental risk by improving
N management in intensive Chinese
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Reduced N fertilizer input by 30-50%, with reduces N loss without
diminishing crop yield!
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Crops

Ayields ANrate Anetincome

(%) (%) ($ hm2)
Wheat 558 10 29 92
Maize 2100 16 25 111
Rice 1861 8 21 99
Vegetable 310 6 39 397
Fruit 57 13 28 775
Rape 239 12 8 196
Cotton 22 7 36 164
average 5147 12 24 132
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Producing more grain with lower environmental costs

Xinping Chen'*, Zhenling Cui'*, Mingsheng Fan', Peter Vitousek”, Ming Zhao?, Wenqi Ma*, Zhenlin Wang®, Weijian Zhang”,
Xiaoyuan Yan®, Jianchang Yang’, Xiping Deng®, Qiang Gao”, Qiang Zhang'”, Shiwei Guo'', Jun Ren'?, Shiqing Li®, Youliang Ye'?,

nature

2014
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Zhaohui Wﬂng‘”, Jianliang Huang 5, Qivuan Tﬂng‘”’, Yixiang sun'’, Xianlong Pengw, Jiwang Zhungs, Mingrong He®, Yunji Zhu'?,
Jiquan Xue'!, G uiliang WﬂngJ , Liang wu', Ning An', Liangquan wu', Lin Ma', Weifeng Zhunje,‘1 & Fusuo thulg]

W R2>3004

=mFP mISSM

Rice Wheat Maize

osses intensity (kg/ha)

Nr

18

15

12 -

EFP mISSM

WD N 5 >50%

Rice

Wheat Maize

(Chen et al., 2013, Nature)



FEAHR

SZEH=ERER
B, MR AL T
P i Gl T T

<~ N Wi
///,»" B, 2N
XS H AP
/ v A R0 b 5 Y8 8\
gk " e@#=s mrsm
FRELEEHER  onvnrmrmmmeee .—’ Tt BB
ET2F KFES
1542 B B A



Wﬁﬁéﬁﬁﬁﬂﬁéﬁﬁiﬁmﬂ

WG XEAE

=BR B FRIE

masone A

R RE g— i'ﬁ _‘_I:Iﬁl:l
5 1 2 e ) bl
RS R R R R

EFIFIFEAR



MFESUKIBERFEERILE

RYEESNERBN (B M)

RYERFAHE (%)

80
70
60
50
40
30
20
10

0

30
25
20
15
10

5

0

IR - 64%
= B YR
L w" g .

/ x

| NUE + 1.8f% X
\~ _______ A EY-1E

1980 1990 2000 2010 2020 2030 2040

~ 70
& = - (o)
= 60 R R-64%
Cso L - iyt
K40 | T
=S P~ o
l@i 30 o .
§ 10 I~
@K 0 1 1 1 1 ]
1980 1990 2000 2010 2020 2030 2040
| | O jE R
=LY ©: Y Sl
o ® EFR{HfE
® Bhff | 1
KK 0= +iE
® Kt ws
i

AN B S5 M A RE (B S




RiVgeLZRSEE~IGHER, SFEIXEFH

> FENE—FRITRIAANMEFSRE—EENME, TEGESFMERIL
FREARNZIDNUHTHMSIEER.
> B—FRMELIERG A @ EERR A EEBER

o LM

L e v SR fr iR ] gl
| HRSIEER !

i VA 5 PR A S | | ‘o= suzm : %
' | ===
| ; EY
| Wy ~0Z T o ; n
i REFEP o Sy i : @ |
| t o R o N
3 ® Tk ® o IR !ﬁi = i
; o Gtk | l o 4 fi ] | 5L |
: o AR ] {3 |
i — ! &1
. kR o= +ti#E . Y-S
: o KiAiis O /KA Y- OMM-IMRLER | Ee=s
: o LEHRR W OL- MR RGAME: ORIEERELIBRE ;



e »
f d

<

B
._.";:' J J
=k o & e =l = e - S0t Eo A P
b ® ks PR e At = B - Lo el 34 i - e i1 E7 59 e
EEE S EEm. IS sREIAE R BER
— S— | e = F .
S S S S =




ERteRE, mLAREE, “BEFHAT —0
STEGRRMA, HEFHANE, BRIERLSEEREANRORTEE

BT AR
[

i34

B HRES
LI585

KEHEAW
AR S54R42

QT
B AR

Pl

-
X NERNAERE N




XIGSCIIRER: A ERERE+SEH+ RS E5RX0FH 2

FEANNERERRE (BEERMD

AT AR E P 15310, 5ha

[AREL 68%

AILHEAZNEZR~™ (Mg/ha)

}—\_‘z
nmmaR T3 x
3|
axmmmsRRRn B,
54 6‘.4 7‘.4 8‘.4 94

E ARSI 151, 6ha
o
| wmgoae T
anms R AR BT

8.00 9.00 10.00 11.00 1200 13.00 14.00 15.00

SMEMERE~ (Mg/ha)

oF m Hn




EHS IR sk, 5RE. SUARGRS
Hﬁﬂﬁﬂﬁ E*W“WAZF%M%ET

“MNE” BRSS: “2EH. BHs. B 2587




30%

s R
TR b
TR AP AR

s RHARE R E

TR FE# A

= K ek R
SERBRERE
ERERERE
hEFEREETE

hEE

£ B + BUF + BV + REG
{FIRZSRAPTICCEEARZIZRIRES 72855,
FESEINERK97%

2u!% 1u!% 0% 0%  20% 40% G60% 80% 100% 4 539,
: , 2
19.8% : A2 kb
20.6% TS B
HEH B
15.0% ——
14.4% SURIEVEN
| o,
11.6% 57 458 18%
7.5% Emﬂgm
6.2% ot i >
5.8% BRI = Ay I = v
A B AR IR 2 Sebe AR B. KA L{LEAR P (Fe) fnk
IR 7= Wa B F AL EAEER P A R ﬁﬁﬁ*gjﬁg

(Zhang et al., Nature, 2016 )



S RSHESEANImIRIE =g, ENERS @SR

nature
20181zE

2006-2015, [HRI+4
1152 B A
65420\ ILRFHET - A\ B2
1385300s 1Ml PR 55 A 5
2000 RE

HFESCIZR IS8
W, 11.2%

R AE: 15.6%
B 3000 E

Pursuing sustainable productivity with millions of
smallholder farmers

Zhenling Cui', Hongyan Zhang’, Xinping Chen!, Chaochun Zhang®, Wenaqi Ma?, Chengdong Huang™ , Weifeng Zhang?!,

Guohua Mit, Yuxin Miao', Xiaclin Li', Qiang Gao®, Jlianchang Yang?, Zhachui Wang®, Youliang Ye®, Shiwei Guo”, Jiamavei Lu®,
Jianliang Huang®, Shihua I»®, ¥Yixiang Sun'®, Yuanying Liu'!, Xianlong Peng®™, JTun Ren'?, Shiqging Li'*, Xiping Deng®,

Hiacjun Shi', Qiang Zhang'®, Zhiping Yang', Li Tang', Changzhou Wei'” |, Liangliang JTia'®, Twang Zhang ., Mingrong He'®,
YWanan Tong®, Qivuan Tang ", Xuhua Zhong?!l, Zhaoclhni Lin®?, Ning Cac®? | Changlin Kou??, Hao Ying, Yulong Yin!, Xiaocqiang Jiaol,
Qingsong Zhang!, Mingsheng Fan!, Rongfeng liang!, Fusuo Zhang™ & Zhengxia Do

Extension staff
(65,420)

Smallholder

Provincial ag-bureau 5'0,(P
Campaign County/township '711'//,(.) farm_e r_s
collaborators ag-technicians 24 (20.9 million)

0.8 million ha

(1,152)

Scientists
Grad-students

452 counties
Lead farmers
Farmer co-ops

Agbusiness personnel
(138,530)
Product stewardship
Regional marketing
ocal dealers, sales-rep

Maize Rice Wheat
(12.8 million ha) (17.0 million ha) (7.9 million ha)
3.3
3.5
. million ha
2.2 0.89
million ha) mlll:;: ba) million ha mm"lfn -
7.6
1.6 million ha 0.91 1.7
million ha 1.5 44 million ha million ha
million ha million ha

] [] []
(Cui et al., Nature, 2018)
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Cropping Systems Research: Factorial experiment (7 K15 )
Reconsidering Agricultural permits the deconstruction of a

Experimental Approaches complex system in order to isolate
specific components and identify

Lauric E. Drinkwarcer (Cornell University) ff I H h H
cause—effect relationships.

Summany. Systems approaches to rescarch can be used to study characreristics of agricultural

systems that cannot be addressed using conventional tctorial experinnents. The goal of a factorial - - s o

experiment is to break down a complex system in order to isolate and study specific components SVS te ms e xp erimen t ( ST Zf [ L VS iV )

and i relationships. In cantrast, =

Tis as o whole and thus requ

aims to understand how a
complex system functions as a
whole and thus requires that
Drinkwater, HortTechnology, 2002 intact systems be studied.
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‘25 (Integrated)
24t (Holistic)
LEMRRBZE (Providing solution)
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The Sustainable Development Goals (17 SDGs)
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