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Fertilizer use and food security in China
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Abstract ; Fertilizer use plays an important role in crop production to ensure food security in China. At the same
time, the relatively low nutrient use efficiency resulted in negative impact on environment quality. Therefore,
scientific use of nutrient resources and improvement in fertilizer use efficiency is an important scientific issue rated
to national food security and environment quality. This review paper discussed China’ s basic situation with large
population, limited arable land, relatively low land productivity and fragile ecosystem, analyzed fertilizer demand to
meet the rapid increase in crop production, overviewed current use of organic and inorganic nutrient resources, and
revealed N loss from chemical fertilizer application and its impact on environment. Based on deep understanding of
the existing problems and great challenge China is facing, the authors proposed a new fertilizer recommendation
strategy-“ regional fertilizer rate control with adjustment at field level” , developed regionalized nutrient management
for small size farm operation system and precision fertilization for large scale farm operation. The current situation
and existing problems in slow/controlled release fertilizers and in organic nutrient resources were also discussed.
For sustained increase in crop production to support food security and to protect the environment, the technic
strategy was proposed, including increase of land productivity, improvement of all nutrient resources using
advanced science and technology, realization of regionalized fertilizer recommendation based on land productivity.
Favorable policies and continuous financial support to fertilizer related science and technology development was also
suggested.
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Fig.1 Fertilizer consumption and grain production in China
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&3 2002 — 2005 IPNI fHERMEBS R 5
IERFAFAE( %, HFEEE)
Table 3 Recovery efficiency of applied N, P and K of part
experiment in IPNI Cooperative Network from
2002 to 2005 years

Vet 41 Nutrition

Crops N P K
K% Rice 27.2 12.4 31.6
/NE Wheat 43.8 11.5 28.4
E K Maize 32.4 14.9 30.5

EER B TTRY, YR RELERRER
BEY ERRFR RN LR R R B E R T iR
K, HE, FEEENE, RIEKB. DENE
K EREZHES SN 187,181 #1219 kg/hm’ | i
AR B FOR R E R AR -2 A & U 113,117
1102 kg/hm” , $5 6t FES 50 T 5 Ok 1) % WA ML , 24
JERHFH B 36 e, R R B4 B 3 HE R 40 3 A iy 7
B(R¥MR) DARA T TR, WA RERRRS
TIEARAE S A = 0078 2, A R, e &
A, RO AR R R R R , B B TR AR B
o e 148 b, AT 8% AR L 9 AR 23K
R ERMERE RN AR R . REHR
A E S I T RE 7 B R, 1B R R 3E f 13
1 — e TEMEAE & L RAVIRI B 50 T W rl REgk
AR, ANARRRRERE, X#E—P
L ERE BRI AR R X B4 TEEA
B EERAL AT, SRR A A
RN TREMEL THEERIEREE, Fitd
AR

3 S EEE,QFHES, IRFERE
] 1 RO AR AR AR

LA, WE TR B RN TAEEE NIRRT
BRI R T RETAE, BUS TREMFER B
BT A0 A A L R BR A PR A LA K
WRHEEE . ZERIE S AR MRS A, #Esh
THRESARKES, HEHTREAZMA, i
FRIE S 2 B8 o B R AU B R EOR B
R RFHRR, RE T 73R E L A2 A H
REREERE , 227 BB AR K E Bk, W
I, FEEENICHRBARZRM b, fRRELHFE
B 7 B 50 T4 O P B 22 B S RO B, B R AR

I AR

BRIEBREEE, EFRSWEENGELERNESE
BAEMNTFEANRSRREREAMNY BIXHER
B R T XEAEENSE BRBRMES S i
MRS,

4% H 1 80 B, KRR A P U A A
JIE, ] RR R S SR anfu 7 € BE RS B & , Lk
FE- SR REFHEDBENE K. 20 #4280 £
TE R X AT T W RS RS AR A
/N RN A 21 B AR 62 4>, iR R 4
R T 7 LB A P AR T RER XIBE B
FERE. F48H AR SR EY K& AP R HIX
B EERAR, SMEYHEMBER(GH1
hm’ i) frig = & 2 A L& sk R4 E BB H
HREHANHZ]ZHMK0.2% ~ 1.4% , LIH
ZERERT A ,27 B B A RER R X S AR
MaFAT, & R A2 Ml 178.2 1, BIfFES
HSREEES B EEEREHHAR, & BRE
FPEZMEA N 178.6 t, A HLETHE & 0.4 t, {2
20.2% "%,

2003 ~— 2004 4F, 7E 75 FA AWML X B BT
77 2 4F 12 AN BZEMAFHAERE ., FEXRHRF,
=g BRI AR RIS & =& R BHE 5 2
B EERE MK, LRSS AT fih
BUBNGE—. BHENRESRDR, EEREME
R, KRE =g Wiy, BB BE, ZEa™
BESssd AL ERE, =& ROm T B sk
AT R ABD T HE S S M RA SRR
A% HHEA SR BE B 5 B I T 3, %o 5% ) s 3
Ko RIIHHEH 12 B HL EWEEBRESD
ZF N 182 ~ 273 kg/hm® 2 &, F# % N 218
kg/hm’ | - HE BV AR X A0 RS B (K 38 2
EHERAE.

R4 REW, R HER A& B HES
EHBRE, N 12 JuleHK SRR N 2617 kg,
TKFER = 8 BRI 96504 kg, T HERGE—1% X 15
B HMREMRARME (N 218 kg/hm’), N 12
Pl H B ARG E 2616 kg, T KFE ™ & B AN
96233 kg, {X & H P 1% & B W8 B A 2 i A i
BB 271 kg, W™ 0.3% . XERMUEN , 74
X R H G — R XIRCE Y B EERE, W
KRB EILFERAE W, SR, AR Bk
BIRERESHE IAFE. HGE—R XIS TR
2, A HEIR KR 2 S TR B EEE



266 HYE SR 2R 19%

RENK=E, A K HRWHER, BEZFHB
INTE -2.3% 8] +1.2% 2",

LR RGINERA, B FE2- R EM&AE
EHBREMECHYS TSR, D& s/ E
HIHE 2 =2 MR /N, XX EE
MR E W LAT vz v R A

XI55 iR B AT DE AR EE '
MR, T R G2 B —,
e R ZAE b, PR 18 H B i AR O (A e
BUZE SR RP AP AR 255 ) A/ s BRI (an B
ETEPHHESR) HITEEMEE, URERESE
AR HBE E RS RENRA . XBEENE
T SHOEAEME S S ERE . X—FARBERF
A YErR BEUNNmE G H B GZ A
HRARFLRER, B TE R ARKE, REAR
B TERE, BHmMETH, EHERLMX , WE
5 AT HE— 2 BB 5T, DABI7E BB KA 7 Bl PO R
R ER T IR G

T L2 T ERE R R 38 BARK
FA, A REEE , HREEN T HERS T XEH
Mo R EEHERANE S, R, E&8HE,
HIE AKESHFXN BRI ZMEFHERRE
M, FERFE IR , B TR LA AT R —3 L, &
NKAE—BMENEEE, T EEER SR
Ay 5 LA 8 A (O ) A R AR, IR D
AR 7= R AE LA Bk FE B 7 SR A e RB— 3
X, MEMEXHFTAHAEREBREESBEEN
WROF , E—E T E WX 354 #1474 K B
o R AR T ATH . 7EBLERE |, 7T LARE R
P R ey A h AR = B AT B R v 1
BRSEHABEGE, RBIER T EARE S
LB E N X FEMEEAGEEE R AR
A BBA R TE— & XIRN S EEY L
RE T PR XA B BB EE 5, AF T BC O R
BB A 7=, M AR IE KR & PR R K A 7=
AR,

WL &, B GPS A GIS $R, X4 4
£ 470 hm® MR A BEAT GPS 38 5 F B9 RIARBURE , Xt
HETERSUT T SRERRIEHRT, FRE
B, LIBA B H VR R R AR LIRS
H7E BB LA A A, B R EAE T LR HCREE R
AE, HERERUF TG E BRI B EE S5
Fi. BELERSFHAE, AR T EEMNS
BBt IR 43 43 K BN 43 X465 it E B AR 4k

Fo SEAGEHEA W, o X4 5EE B AR
FEMET K 4B 10.9% ~ 13. 1% F1 14. 3% ~
21.7% ,JE 24 Z= 8 i 2R 43 ) P R 12.7 A
14.2 AESEP,

N R RE R 7 3, SR & B I BB TV 4%
% 76.5 hm® JK7E H 8855 53 25 ] 38 SARAE 55 B3k
RN AT TR, RSN LN s
BERSRBEFEES G REGERM LR T %
Mk (B HER 6 ~ 13 bm®) BB A TTHTT L IE
FA R GBI ERIEEAR . 5% KT BT
I, 4.3%~ 11. 2% , BIE SR B R R R
T12.6 ~14.04MFEAA™,

7 B R R XIS A B 80 XA e i B
bR AR X IR, A K A
TR , (6 B IR A EIS R, 7 LA 2358 ks
TR TSR, SE IR SR 2 B B PR My 7% K 78 B [a] F0
23[R 4 ) 25, B R B i 42 S b iy 1 7= i 3k
25, B AR B i v A R P AR 3R, B BR B b
Wik S ERAIPOETS iR NS A R

4 FHIUER

HEERRZ 46 DA AR I TR RS
BT BRI S B , BRE A FBTAS A 7 B AR
BrinFr. BRTERANR BEAREE B/ TRIEs 2
REMEAEDRE , Sk v PR AERE A HLIGHL A AR e
YIRERH(B) %o

AR B RIANIT G B ) BAR, R/
BERIEK BRI R BIE R I BRI, EHA L
e SYEYITR S, R R R R IR A, 32
PR PR, K 7 AR 32 B T K IE— A4k
HERBARBINLA , ALK AEIER A, R R KA
AR,

REF RO BTFE L 2 E SR AR R
RXARL BAREEAT, AR RS BB D A 1
R/ R, S/HBIERRRER ST RYE
VEYIRAR TR o B H R R B 77 3 B0, A 77 Bt
SYEYIRA RIS , (] i 2 AR S — A e A 3 A
YA EKNEE, WIS T, K0, fEY Rk
BRI EAF. (BRPRAREMEA R B
R GIZL(2006—2020 4F ) ) KB A B Y 35 AR 2L B
F/ERIEHEI LS R B 8, BhR M HZFME
Yrry R R R R IR TR R R, T
BT AR LR A= SERIRERE AR
RO R T, R T EERNE X



23 RIER % REREREZ SRR 267

EAME/ BRI E B SRR AR R AR
BRI R ARSI A BB S S IR R
T BRI A= Ak A0 i B e E IR . N
Z/ BRI A BB EE RN RS, b T8
Wi, B B ASh, R E AR S/ ERENEERAT
B HESRFEY,

REZ/ ERIENTIH BRESEE B
RE AL Ho DR B KRR S AR AR 34
BERER, &/ EREN PR B B e AN T
K EFEHIRG B bR, HE BB B A L BOh FH &
BB/ BB  BRS BRIE A, A
HE SIS/ RIS K BEY B i
AL BUST BEMBESE,

HRFEN, B/ ERERN AR SRk R
BER . BERD, BE TR IVMRER =/ 5= 1
Ho MREMZER RS 75 BT K EBKRE L
PRI, B ATUEAE N 150 kg, HRBR R ALK
REAT= BN 7960 kg/hm’ , [FIRE I B A9 B IR B AL
HMREA= 8N 7320 keg/hm® 37 8.8% , /AR
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F43 7405.7 x 10* t, H i N 3050. 8 x 10* t, P,0,
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66. 1% ; RAEYIFEFF AT 244 2164 x 10* t, 5 29.2% ;
MEAESRAE 238 x 10* ¢, (5 3.2% ; 4 JE 424t 105.6 x
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21 1.4 15, Hib, AYERREMESFR, LHE

ANBZER SREMFET A X 20 E MR,
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Table 4 Estimation of organic waste and organic nutrient resources in different regions of China (2008)

X 1% Region
R WA #it #t, KITH T [ B[4 *m 2
Source Item North North Mid-low reaches South North South Nation
east central of the Yangtse rive west west east
ANBER EIEE Resource 36425 83066 80461 99418 47046 55866 402272
Human and N 184.3 457. 8 423.3 474. 3 244. 4 317.2 2101.4
animal
) P,0; 102. 3 257.2 242.2 235.2 142.5 141.3 1120.7
excretions
K,O 152.2 337.6 283.3 443.7 181.2 278.4 1676.3
N+P,0 +K,0 438. 8 1052. 6 948. 8 1153.3 568.2 737.0 4898.7
fERs#E BIRE Resource 11283 22595 18894 11144 11527 5647 81090
Crop straw N 113.6 221.0 179.0 94.9 90. 8 47.4  746.7
P,0; 35.3 65.2 54.7 28.6 29.3 14.4 227.5
K,O 169. 8 305.1 324.4 158.0 145.4 87.1 1189.8
N+P,0 +K,0 318.7 591.3 558.0 281.5 265.5 148.9 2163.9
BEAE PR E Resource 389 631 737 265 544 62 2628
Cake N 25.6 39.1 41.9 15.1 30.1 4.2 156.0
fertilizer
P,0; 4.6 10.4 13.4 4.6 9.9 0.7 43.6
K,O 6.3 8.6 10.4 3.7 8.2 0.8 38.0
N+P,0 +K,0 36.4 58.1 65.7 23.4 48.2 5.7 237.5
=31l PR E Resource 500 920 2414 2166 2332 1007 9339
Green N 2.5 4.6 12.1 10. 8 11.7 5.0 46.7
manure
P,0; 0.6 1.2 3.0 2.7 2.9 1.3 11.7
K,O 2.5 4.6 12.2 10.9 11.7 5.1 47.0
N+P,0 +K,0 5.7 10.4 27.3 24.5 26.3 11.4 105.6
j=San EIEE Resource 48597 107212 102500 112993 61449 62582 495329
Total N 326.0 722.5 656.3 595.1 377.0 373.8 3050.8
P,0; 142.8 334.0 313.3 271.1 184.6 157.7 1403.5
K,O 330.8 655.9 630.3 616.3 346.5 371.4 2951.1
N+P,0 +K,0 799.6 1712.4 1599.8 1482.7 908.2 903.0 7405.7
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RS FAEREFIHEN BHEEERR( x10° t) (2008 ££)
Table 5 Total amount of nutrients input, output and balance in different regions (2008)

X 1% Region
WH HIR FE R %l IS IR wE  Et K 2E
Item Source Nutrient  Norih North Mid-low reaches South North South Nation
east central of the Yangtse rive west west east
B|A i N 249.7 806.4 807.2 360.9 341.6 295.7 2861.4
Tnput Chemical P,0, 165.8 513.3 364.1 146.3 187.2 136.4 1513.1
fertilizer K,0 58.7 213.8 268.1 76.7 64.6 181.3  863.2
ANBER N 77.4 180.8 150.5 216.0 155.9 85.7 866.3
Human and P, 0, 47.2 115.4 103.2 112.1 73.4 58.8 510.1
animal excretions K20 73.8 155.6 120.5 225.1 146.3 79.4  800.7
FEFF N 17.0 132.6 53.7 28.5 13.6 14.2  259.6
Straw P,0, 5.3 39.1 16.4 8.6 4.4 4.3 78.1
K,0 25.5 183.1 97.3 47.4 21.8 26.1 401.2
BEAIE N 7.7 11.7 12.6 4.5 9.0 1.3 46.8
Cake manure P,0; 1.4 3.1 4.0 1.4 3.0 0.2 13.1
K,0 1.9 2.6 3.1 1.1 2.5 0.2 11.4
£~ 313l N 0.25 1.2 9.1 5.4 2.3 3.5 21.75
Green manure P,0; 0.06 0.3 2.3 1.4 0.6 0.9 5.56
K,0 0.25 1.2 9.1 5.5 2.4 3.6 22.05
e N 43.3 53.5 48.4 43.7 38.6 18.4 245.9
Rainfall P,0; 2.6 3.2 2.9 2.6 2.3 1.1 14.7
K,0 17.8 22.0 19.9 18.0 15.9 7.6 101.2
B N 7.6 19.7 19.1 7.1 11.7 5.55 70.8
Trrigation P, 0, 0.94 2.44 2.37 0.88 1.46 0.69 8.8
K,0 9.28 24.1 23.4 8.64 14.4 6.79 86.6
EHEIR N 104.0 96.9 136.3 69.0 59.5 48.9 514.6
Bio N fixation
FEH T Seed N 4.5 8.9 6.0 3.3 5.1 0.98 28.8
P,0, 1.3 3.1 2.2 1.1 1.8 0.33 9.8
K,0 1.7 2.5 1.9 1.8 2.4 0.34 10.7
it Total N 511.5 1311.7 1242.9 738.4 637.3 474.2 4916.0
P, 0, 224.6 679.9 497.5 274.4 274.2 202.7 2153.3
K,0 188.9 604.9 543.3 384.2 270.3 305.3 2297.1
B Ved Rk N 288.2 541.3 432.1 253.3 241.3 148.8 1905.0
Output  Crop uptake P,0, 103.1 191.4 167.2 90.7 86.7 49.7 688.8
K,0 283.7 624.5 534.0 307.8 270.1 202.2 2222.3
2 Loss N 181.0 537.7 505.1 282.2 250.2 191.2 1947.4
P,0; 4.7 135.4 99.1 54.7 54.5 40.5 428.7
K,0 2.2 0.5 17.7 5.3 0.23 6.3 32.3
it Total N 469.2 1079.0 937.2 535.5 491.5 340.0 3852.4
P,0, 147.8 326.8 266.3 145.4 141.2 90.2 1117.5
K,0 285.9 625.0 551.7 313.1 270.3 208.5 2254.6
Tl N 42.3 232.7 305.7 202.9 145.8 134.2 1063.6
Balance P, 0, 76.8 353.1 231.2 129.0 133.0 112.5 1035.8
K,0 -97.0 -20.1 -8.4 71.1 0 96.8 42.5




270 HYE SR 2R 19%

x10* t, (X BHVER SRR BEN 41% , UAE
ERMBEFAE, A LHAINERTBRBALR
71.7% %0 24.3% , G R B B8 AR 23.6%
8.0% , 2008 4E24F 8 4L EAA LIS & A B4k H
IR B A R4 BESA 8274 x 10* t, Hidr N 4056 x
10* t,P,05 2120 x 10* t,K,0 2099 x10* t, BT HHL
JES AR B853S EFMENERA BREY
29.5% 28.6% M1 58.9% , B B HHES B E Sk
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FH 20.9% .23. 7% .57. 4% > . AL TS
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54 E 14 44 () BURESFEZENE T 184 4
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