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Development strategies of the new-type fertilizer industry in China

DING Wen-cheng, HE Ping, ZHOU Wei"
( Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences / State Key
Laboratory of Efficient Utilization of Arid and Semi-arid Arable Land in Northern China / Key Laboratory of
Plant Nutrition and Fertilizer, Ministry of Agriculture and Rural Affairs, Beijing 100081 )

Abstract: The fertilizer industry is the backbone of agriculture. Traditional fertilizers like urea, ammonium
phosphate, potassium chloride, and compound fertilizers are heavily invested and play a key role in making sure
China has enough food. As China’s agricultural development shifts away from resource consumption and toward
green and sustainable development, new-type and high-efficiency fertilizers capable of achieving food security
and environmental security become a major demand for green agricultural development. New-type fertilizers in
China include slow/controlled-release fertilizer, value-added fertilizer, water-soluble fertilizer, commercial
organic fertilizer, and bio-fertilizer. Compared to traditional fertilization, applying new-type fertilizers increases
crop yields and nitrogen (N) use efficiency by 4.6%—17.5% and 16.8%—52.3%, and reduces ammonia
volatilization, N,O emission, N leaching, and N runoff by 7.2%—50.7%, 8.1%—40.8%, 16.5%—43.8%, and
22.1%—45.4%, respectively. After decades of research and development, China’s new-type fertilizer achieves
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industrialization and global leadership in production. However, this innovation was met with some limitations,
including the short development period of the new-type fertilizer industry, the lack of original core technologies,
the low match between fertilizer product characteristics and agricultural requirements, the lagging development of
fertilizer application technology and equipment, and the need to improve administrative systems, policies, and
laws. The following strategies should be focused on to achieve the transformation and upgrading of the new-type
fertilizer industry towards the overall goal of green and high efficiency in the new stage: 1) bridging the gap
between fertilizer properties and agricultural practices; 2) increasing fertilizer efficiency by shifting focus from
nutrient supply to soil environment and crop absorption. This can be achieved by developing environmentally
friendly and cost-effective additives containing plant growth stimulants and soil remediation materials;
3) maximizing resource use and reducing energy consumption during fertilizer processing and preventing new-
type fertilizer production from secondary processing; 4) constructing a whole-chain supervision system covering

production, marketing, and application of new-type fertilizer to ensure green production, quality retracing, and

efficient use.

Key words: new-type fertilizer; value-adding technology; limitation in new-type fertilizer industry;
upgrading of procession green development strategy

NERHRZAVEY A 7= B P i, A EREAR AR IE A&
FHW B AR 242 t (N+P,04K,0 F2) 2241, Pk
BB PR ) TR A 40% LU B, FEAR PR B A A
IR A AT BRARIEN . JoHZ IR i
JE RN T LU AR R R R, RIS R AR L BUA,
L ERRE SRR N SECN 7.2~8.1 147, AERR
A IE T PR PR AR, R AT R 1) v At
RV EY ™ . FRIEDR AR K e A
PR, U0 B RO R4 AC 5 A 7 B4y ) 4 BR
M 26% . 30% Fl 14%, RS9 E 23%.
21% F1 26%", Hor RS RN AL 7= b A A R P
K, H A kAT Y PR A T S, 1980 4F
£ 2020 4F, FREMRE L5000 2734 kg/hm?
3.2 42 t 9 K3 5734 kg/hm?® F1 6.7 12 t, Tide Ak
HE A 1269 T7 t 38K 5] 5251 J7 ¢4, LR ATE
A b R HE B REM . 4 B M
JE1Y 5000 ZAAERERIEUER , TR AL HE A 384 7= 2R A
50% ZEATT, BRI, ARGNERIIR R RAR, o i
AE S HGR I . KRARKIARTS Y DL K A W) 2 RE
REAREE e, X ARSI =4 T B R
PHIL, 5 GE A0 A 7= i 0 AT 2 A X D S BRR 1 2 4
SRR RRWPNE, KRR R L&Al
LR RFLL R I IR ERE

BRI & 2 T SR 40 e A Ak 7= BB
MHEE S HEHAR, KiEg AR, BHE. JiE. 241
PRI, (B SR Re R B ki 2 B
AR ATEE, SOm T R B R L R B
WL FOTERGE AR, FFRRE A, D

LA AL, SR MRECAUF A H AR Y
(IR ) €l S 0 S RO R AT TR o = o N R 1
BE KEEREEL ., RSP . R P ER A 7 2R
B, ARk, TERBRIUEIT A Z T Meta 73BT 5T
KU, M TAGAREREHT, AN RS RE fr R LR
A LATESE IR i R, S BRI, s
IR RN, H AT A 2 T
77 b B ORI A AR R A E P, X B
TARZ B BIACRL™ i AR R BT, HR oy
A RE EEOR A TR AR R, N2 Wb IE A AR TR
SPBCTT RS AR BAAEY) . R 22 574
R SEBURGHEDC T, ) 24 1 38 A RE 7™ Ml f) B K
J o T R AERL AR T 42 GE AL IT 75 2 AR X A
Je KWL Tk it A 2z P g E R, DA ok R A R F
B e B AR A J B 75 SR AR B AL A b 1)
JEIKF, Sh ol B RERE A9 BIF 4 1 PR 7 b e J A it
s

UTAER, AL M e B TR A T B
&, HREE s AR T B R e, (BT
TERCARBIH AL . FHBEHFE IR HEOR = . 7™
SRS AL TR VCBCREAN S 7 fh & R 7 1] AN W]
B R AR SO AR S (5 6 TR 1Y [ 2 R oK
R PR AR BT, 30 ik X 3 i 7R AR 7= Il 30
AR RIS R g R R AT S R,
WG ERATRL . AR . K ATEL . B AL
HE AR P R ek A5 3= S T AR5 A B9 B 5 5%
B8, T ) 240 3 I SR 5™ i v 28802 ) B A S ST
FE A 7 MU e Jo e A R Y O I AT, 488 Y 3 7 e [T 5



2 4 T, S FRIEGERUALAE ™ Ml A R s T 203

3 BEURBLAR AR A A A= 7 S SR A HE A Ml s
[t R S B A B AR 5 X R

1 B BRERE A R i b B

1.1 RN 2R ER RIRREFMIMETE
T E AN P 454 1 90% DL EARIR 2L 58
FRRE G, WpREE . Wik . SALBRRIE SARSE, FL
AR F5 40 R SR ARG AR, HL 5 32k 3 RR
AR SO G G . IS RS RER) fE AL
e b ik 64%, AR S AELBE, FEIEE
BUREAEY) (NEE . FRFUKERR) M ENER R
26%~37%"", FREBNEFHEMA 10%~20%"",
WL 4 . WEIR —BEcAEBRAC 5 LA i 44% A
41%, MTHAKREEHRS RS, BALERSS
B OBE . BRESSBIE O TR, SEWER AL
PEREAR . BIE A LR PR IR o =, 5 bk
83%, HMAEHIFHRWALA 40%~50%", 1EG: LAt
PR AR 20 R RAK, VR e g AE T
A SR L, 3l I i AR DA PR IEVE P 55 43 e
JE R A B0 5 3 i A A o TR R A T RIS R AL T
it FH 5054 N 191 kg/hm? Al P,O; 73 kg/hm?, 2
ARSI K 1Y 2.6 F12.4 450, BRI KRR IR SRy
FURAE LI b sl i 2 B 3 T SRR 2R R
WhEiE Y, RERBEFELH 760 77 t 1GHE . 21
T7 e BELL K 1.3 42 t iR = SR (DL CO, i) HEEIR S
FUK RS (] 1), Bk b RK AR & B Rk
MR KR PR ER AR . PM2.5 TR K A3k 78 1 1) T
BORE, i A T JE R W, SR R
BEL P ok B 2 Y, e T 7 R R O R i R
F, WEAEG IR R g, SRR SR ]
FREL B R WA IRELR
1.2 FHBER SRR EEGNBERIRER
BB AT ] A= 7 AL EE 57 3 B R AR T
AP T RNHT, I FE 0T 75 S AR 2O i A R DG T il
G, BWCEE A . BRI AR . Y
TR TR AT T 2 R 2 B R 2R A REA R . Y
EAERL . KRR RS AL . A IE R A
FOR S A TR RN . SRARAR R, B SRAEYIBL
W PR A R, IR I A IR LR A
2, UHREY e SRR P S . KA A T
SRR, B AR R A B s AL R S A
[l o 27 /45 RTS8 A 9ok 27 sl 4% 1) 35 0 B %2, Fe R
R 2 1) SR 4R 7 5 R A ) A K B 3R 43 7 oK

=
<5 150 2
o X
= 0
X [ '~
=~ 4 120 30O
g <
—_ g
E 31 90 é%
g £ 5
g2 60 ~ 5
‘ T
K féo
B 30
NEMSEEiEl .
= =
H:g 0 1 1 1 1 1 0 Nz
“EEE 2§ § =5 &
MELZ £ £ T ¥F =
FERE § F L EE
EHO o Z > I©®
290 2 & B wo
=2 & & & Mx
KA T Y ® ED
= = K
Z &

1 RERESFR. BRAEEESHANELE
Fig. 1 The estimation of annual nitrogen and phosphorus
losses and greenhouse gas (GHG) emissions
from Chinese farmlands
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Supplementary figure 1 The clusters and network of research fields related to slow/controlled-release fertilizers in China
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Supplementary figure 2 The clusters and network of research fields related to water-soluble fertilizers in China
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Supplementary figure 3 The clusters and network of research fields related to organic fertilizers in China
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Supplementary figure 4 The clusters and network of research fields related to bio-fertilizers in China
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