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Abstract: [ Objectives ] Crop farming consumes the largest fertilizers in china. Variation in chemical fertilizer
input will cause the vibration of the balance supplies and efficiencies of agricultural industry. Clarifying the status
of fertilizer application in crop farming is the premise of implementing new development concept and promoting
structural reform of the agricultural supply side. [ Methods ] In this paper, we used data collected from the state
owned 339 retailers all over the country to calculate total amounts of fertilizers for planting crops in China from
2014 to 2016, analyzed changes in the main crops and different areas of chemical fertilizer application and
fertilizer varieties over the past three years. [ Results ] The total chemical fertilizer amounts were 5989.7x10*
tons, 6052.6x10* tons and 6041.4x10* tons in crop farming from 2014 to 2016. Among them, the average annual
application amounts of chemical fertilizers for wheat, corn and rice were 728.3x10* tons, 1214.2x10" tons and
887.1x10" tons respectively, accounting for 46.9% of the total fertilizer application. The average annual
application amounts of chemical fertilizers in the North China area, the Central and South China area and the East
China area was 1603.1x10* tons, 1156.8x10" tons and 978.7x10* tons respectively, accounting for 62.0% of the
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total fertilizer application. Farmers preferred to purchase compound fertilizers and urea, the average annual

purchase ratios were 76.8% and 65.1%, respectively. [ Conclusions ] For the first time in China, the amount of

planting fertilizer application has achieved zero growth in 2016, and fertilizer reduction has made important

progress, however, imbalanced fertilization still existed in different regions. There were large surpluses in the
North China and the Central and South China, and insufficient in the Southwest and Northwest China. In addition,
different crop systems also had problems with unbalanced fertilization, as surpluses in corn and peanuts and

insufficient in sugar cane and cotton. We suggest to implement soil test based fertilization, mechanical fertilization

and organic fertilizer alternative fertilizers, promote the reduction and efficiency increase of chemical fertilizers

and help build a beautiful China. .

Key words: chemical fertilizer; crop farming; application status
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Fig. 1 Distribution of 339 national fertilizer retailers of Ministry of Agriculture and Rural Affairs
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Table 1 Fertilizer application rates in crop farming of

China from 2014 to 2016
40y AL wE e Hit
Year N P,O; K,O Total
2014 2992.4 1571.1 1426.2 5989.7
2015 2989.5 1631.4 1431.8 6052.6
2016 2983.2 1603.8 1454.4 6041.4
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Table 2 Amounts of fertilizer application in the main crops of China

o KRR EAE T R AR AL i

{7 T ARt FH i Fertilizer application rate (kg/hm?) 4FJifi FH i Annal application rate of fertilizer (x 104 t)

114 A4y AL
Crop Year Sample number N PO, K.0 251 Total N PO, K.0 251 Total
INFE 2014 5039 169.8 90.2 48.1 308.2 408.8 217.2 115.8 741.8
Wheat 2015 4729 157.6 77.7 432 278.4 388.5 189.5 106.0 684.0
2016 4508 185.4 82.8 45.7 313.9 448.5 200.2 110.6 759.3
Fok 2014 4825 196.9 80.2 55.0 332.0 730.9 297.3 204.3 1232.4
Corn 2015 4891 186.7 77.3 53.7 317.6 711.6 294.2 204.8 1210.6
2016 4302 188.6 80.2 58.3 327.0 693.3 292.2 214.2 1199.8
IKFE 2014 4693 152.6 50.9 72.0 275.5 462.6 154.2 218.4 835.2
Rice 2015 4920 161.7 57.6 74.0 293.2 488.3 173.9 223.4 885.6
2016 4089 161.9 61.1 88.7 311.7 488.5 184.4 267.7 940.6
iy 2014 556 200.7 92.0 60.9 3535 84.7 38.8 25.7 149.3
Cotton 2015 431 204.1 91.9 68.3 364.3 71.5 349 25.9 138.3
2016 314 200.4 90.3 67.0 357.6 67.0 30.2 224 119.6
RS 2014 543 147.6 102.8 114.8 365.2 132.0 91.9 102.7 326.5
Potato 2015 543 169.7 112.2 108.3 390.2 150.0 99.2 95.7 344.9
2016 455 136.3 89.6 84.3 310.2 121.9 80.1 75.4 2717.3
T 2014 1437 107.4 44.1 39.4 190.9 81.4 334 29.9 144.6
Rape 2015 1251 97.9 46.9 41.9 186.7 73.7 353 31.6 140.7
2016 1089 99.6 42.0 31.6 173.2 73.0 30.8 232 127.0
i 2014 363 112.7 94.7 87.6 295.0 51.9 43.6 40.3 135.8
Peanut 2015 438 140.2 132.0 123.5 395.7 533 50.2 47.0 150.5
2016 463 121.3 100.2 96.1 317.6 57.3 47.4 454 150.1
NG 2014 206 50.7 56.7 25.5 132.9 46.5 52.1 234 122.0
Soybean 2015 184 56.9 55.1 309 143.0 50.4 48.9 27.4 126.8
2016 149 70.9 75.1 51.1 197.0 68.9 73.0 48.9 190.9
53 2014 40 317.1 150.4 242.0 709.4 55.8 26.5 42.6 124.9
Sugar cane 2015 109 212.0 106.5 126.5 445.0 339 17.0 20.2 71.2
2016 108 271.0 118.5 166.7 556.3 414 18.1 25.5 84.9
JH L 2014 18 109.2 1125 202.2 423.9 16.0 16.5 29.6 62.0
Tobacco 2015 38 56.7 44.8 111.5 213.0 7.5 5.9 14.6 28.0
2016 21 382 32.1 65.2 135.5 4.9 4.1 8.3 17.3
A 2014 1128 228.5 1553 136.7 520.5 300.0 203.9 179.4 683.3
Fruit 2015 1286 260.4 180.1 161.3 601.7 333.7 230.8 206.7 771.2
2016 1128 249.2 165.4 155.5 570.1 3235 214.7 201.8 740.0
Bik 2014 2130 219.7 138.3 154.1 512.1 470.2 296.1 329.8 1096.2
Vegetables 2015 2136 205.6 151.4 153.5 510.6 452.4 3332 337.8 1123.4
2016 2189 188.2 137.7 139.3 465.2 420.2 307.5 310.9 1038.6
HoAth 2014 1832 157.9 103.9 87.8 349.6 151.6 99.9 84.3 355.9
Others 2015 2111 166.1 116.7 89.3 372.1 168.5 118.4 90.7 377.6
2016 1744 161.4 111.8 92.4 365.7 174.8 121.1 100.0 396.0
i (Note) : HAWMEWHIEAST . 8. KE. G5, /NGERY LA FREZE . 2585 Others included millet, sorghum, barley,

green beans, red beans, hemp, medicinal material, etc.
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Table 3 Amounts of fertilizer application in different regions of China

X3 Ry BEREAL (< 100hm?) ZUEN BEEPO,  #MEKO Al Total  HAfEAUHE (kg/hm?)
Region Year Sown area (x 10%¢t) (x 10%¢t) (x 10*t) (x 10*t) Application rate
At 2014 2200.5 354.4 188.3 170.0 712.7 323.9
Northeast 2015 2219.3 365.3 195.2 189.0 749.4 337.7
2016 2216.7 366.6 2133 196.4 776.3 350.2
il 2014 4594 .4 821.9 448.2 334.8 1604.9 349.3
North China 2015 4617.0 745.4 448.0 343.5 1537.0 332.9
2016 4643.5 819.5 466.3 381.5 1667.3 359.1
7R 2014 2713.1 477.9 204.3 245.4 927.7 341.9
East China 2015 27237 530.5 2123 2455 988.2 362.8
2016 2702.8 508.0 233.9 278.5 1020.4 377.5
1P 2014 2841.1 543.6 2912 3773 1212.0 426.6
Central and South China 5, 5 2843.4 492.8 3127 337.6 1143.1 402.0
2016 2843.6 4893 2917 3344 1115.4 3922
[N 2014 2617.1 430.6 199.3 198.5 828.4 316.5
Southwest 2015 2624.6 4352 209.5 195.5 840.1 320.1
2016 2634.9 4393 187.7 168.2 7952 301.8
[L'E]4 2014 1578.4 364.0 239.8 100.1 703.9 445.9
Northwest 2015 1609.4 420.3 253.7 120.7 794.7 493.8
2016 1623.5 360.6 211.0 95.4 666.9 410.8
it 2014 16544.6 2992.4 1571.1 1426.2 5989.7 362.0
Total 2015 16637.4 2989.5 1631.4 1431.8 6052.6 363.8
2016 16664.9 2983.2 1603.8 1454.4 6041.4 362.5
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Table 4 Percentages of farmers purchasing the main
fertilizers during 2014—2016

Akt ARG FEAAL B 7 L] (%)
Fertilizer Year Sample number  Percentage
JRE 2014 15267 62.0
Urea 2015 15176 633
2016 12909 60.8
ki 4 2014 2348 9.5
Ammonium bicarbonate 2015 2307 96
2016 1931 9.1
S 2014 31 0.1
Ammonia chloride 2015 55 02
2016 35 0.2
Bl 2014 202 0.8
Ammonia sulfate 2015 166 0.7
2016 162 0.8
MR % 2014 3171 12.9
Diammonium phosphate 2015 3098 12.9
2016 2107 9.9
A 2014 3883 15.8
Superphosphate 2015 3505 14.6
2016 2855 13.4
Sk 2014 2893 11.8
Muriate of potash 2015 2676 112
2016 1949 9.2
T R 2014 1515 6.2
Potassium sulfate 2015 1516 63
2016 1129 5.3
B4 (R 2014 16796 68.2
Compound (mixed) fertilizer 2015 17887 74.6
2016 16377 77.1

TAKRE, B4 (R) IETEEH . AR R =1
st 303 I K HE 451 3 ) B 0 R 8.4% . 6.7% il 3.0%, JR
RAE =AW W 3K L 43 s> T 6.1% . 5.8%
F10.2%, FRUCUEBTER R 8 2 1R P52 T 375 Al
Jit FH A o

243 SrIXEIWSENEN 24 (R) IERRERE GRS
DX g A R s ) S 1) AL S Bl (2% 7), AEARIE . 4R
. &R, Ehm . AEAEILSNXER, 24
(TR ) N8 1Y 4F X5 0 3K L ) 23 0l R 83.2% . 75.6%
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Table 5 Top 10 compound (mixed) fertilizer formulas purchased by farmers and their percentages in total compound
fertilizers from 2014 to 2016

2014 2015 2016
s
Code  TEOVEF M%) RO SR FEE 0 L (%)
N-P,0Os-K,0 Percentage ~ N-P,0,-K,O Percentage  N-P,0s-K,0 Percentage
1 15-15-15 4606 29.0 15-15-15 6020 31.6 15-15-15 5503 31.3
2 16-16-16 730 4.6 16-16-16 785 4.1 17-17-17 653 3.7
3 17-17-17 411 2.6 17-17-17 596 3.1 16-16-16 637 3.6
4 13-5-7 397 2.5 13-5-7 465 24 13-5-7 429 2.4
5 20-10-10 311 2.0 20-10-15 421 2.2 20-10-10 303 1.7
6 15-5-5 310 2.0 20-10-10 303 1.6 28-6-6 240 1.4
7 20-15-5 258 1.6 25-15-5 293 1.5 15-5-5 202 1.1
8 20-10-15 245 1.5 12-5-8 283 1.5 22-8-10 201 1.1
9 20-15-10 215 1.4 18-18-18 283 1.5 18-18-18 200 1.1
10 12-5-8 202 1.3 15-5-5 236 1.2 20-10-15 186 1.1

4 (Note) : n—RFFEAEL Household number surveyed.
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2014—2016 4F 38 [ FhAE b A6 A8 it FH = 2 0 4
5989.7 Ji t. 6052.6 J7 t 1 6041.4 J7 t, 7£ 2016 4F
WAL T MK X FEEAT 55 T3 E AE MG s A

b & 8y 205 T — R R2H, anJsifolk i a
BNy« 2020 FFALAE M EFR AT, AR
P KA DL S HE) A UIE A S5 [RIA,
I - e 7 e NI H S50 AR ARk, TR L
JE T T A ) SR R, BEORE R ROR BN
FEAR TR 5L F] 68% . 39% F132%, 4% R K
JE A RN 3 T 2o, AR A9 38 7= B /R
FAREI T HETH, SRIMFA TN B AR S, S
FrETARO E FAH G, R A A 1 it FH 5 A4 R D
0, HESEAAE IR B N 2 TAERY E AN

FEARAEY A RE i 5 T, AR B R B AR IR it
HlE BRI K, 2014—2016 4EH 1 46.9%, {H
#1998 411 60.0% B FFE T+ = A E 0, R
R T S 2 R AR Ml A IR i ) Sy — AN L
], 5K TR N R SRR R EE SR IE A AR
FEIE R 30% Zi4, ARDFSE &I 2014—2016 474
R AT A A it FH o o AR AR A A I it R 7Y 12.1%,
B S AT 3 A0 I it S A 1 AR IE iR R R Y
18.0%, SHAERAT . T E 2T VEY 0 it FH =
e, 5brr=a N L RMEE R, AN
BRI B B

AN TR) D38 A0 R it P o 25 AR K, %R 2014 —
2016 AEF AL AL H B K/NET 6 A IXSURIR
fedb . b, B PIRS . ARJEAIEIL, XER
HIXIRNE A o, (B FORBEREBLT K
IR b DX AR E it FH et v TP U AR DX, X S TE RS
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Table 6 Percentages of fertilizers bought by farmers in different seasons

F#F Spring E % Summer FKAHP Autumn and winter
e AEfy
Fertilizer Year " ritt (%) Hi b (%) 5 EE (%)
Percentage Percentage Percentage
InE 3 2014 6441 68.9 5242 75.7 3584 542
Urea 2015 6544 69.3 5279 73.7 3353 51.8
2016 5303 62.8 4645 69.9 2961 54.1
ek 2014 974 10.4 739 10.7 635 9.6
Ammonium bicarbonate 2015 994 10.5 754 10.5 559 8.6
2016 777 9.2 664 10.0 490 9.0
AfbE 2014 15 0.2 14 0.2 2 0.0
Ammonia chloride 2015 1 0.1 10 0.1 34 0.5
2016 26 0.3 5 0.1 4 0.1
TRk 2014 99 1.1 64 0.9 39 0.6
Ammonia sulfate 2015 92 1.0 51 0.7 23 0.4
2016 92 1.1 61 0.9 9 0.2
IR — % 2014 1976 21.1 529 7.6 666 10.1
Diammonium phosphate 2015 1934 20.5 530 7.4 634 9.8
2016 1269 15.0 419 6.3 419 7.7
L4 2014 1651 17.7 938 13.5 1294 19.6
Superphosphate 2015 1619 17.2 893 12.5 993 15.3
2016 1241 14.7 720 10.8 894 16.3
AfLsR 2014 1208 12.9 994 14.4 691 10.5
Muriate of potash 2015 1070 11.3 968 13.5 638 9.8
2016 695 8.2 780 11.7 474 8.7
TR 2014 812 8.7 355 5.1 348 5.3
Potassium sulfate 2015 825 8.7 384 54 307 47
2016 553 6.5 317 4.8 259 4.7
246 (B e 2014 6337 67.7 5125 74.0 5334 80.7
Compound (mixed) fertilizer 2015 6867 72.8 5715 79.8 5305 81.9
2016 6433 76.2 5363 80.7 4581 83.7

# (Note) : n—RFFEASL Household number surveyed.

WETEARL o RIS, iRV 4 11 22 St i B2 iy IX Sk Al
AERE R BN R, A . R R AL
e R X, A T A e . FR A AL B
TR A G B R A A X R A7 R 22 5, AR DLARAE D)
Az FL RS, B 00 7 G Y e XA A A 4
A AHEF IR I, SRR, hTEER M
DX 2 D AR P

MARRIIET KRS, Z6 (1) EMIRR %2

PP HTFRE, 2014—2016 3L HL 49143 510 76.8%
M 65.1%, i kA, ERuIHFEZB, RE
W RE Ll 4 4F e iy, Gk 73.1%, BKAHFhETI) £ 2R
AR, 24 (R) IEfleFis, K5 82.1%, #
PR A R I A B IR, AN FF 20, gk
UG BTN A AT A 114 36 28 5t A X DDA O
PRFE S AN EACIEE AN £ 55 F . e
W & BL, 2013 4F & IR ALRHRIIR 28 J2 Ak B B o W <K
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IPIREIE, BEHFMERARENRZNERE,
AT A (R IEE, ARWUFFE A I 4558,
2014 FARIREFBE . HIBEBEIRENE L, BAF
WHRE S (B) IEEREZ, HE]T 2015 F12016 4,
B4 (E) NERH4 1 AR R ACH &1 A P it AT
HONEprins

MR L FHEFE R, FEMARREHA . F=aK
- R A MR AR T, S 2k 5] 4 1 - it A
T, FAEHEE 2 273 T7 t BB, WRABIEA 2 4%
A, BRAENA 70 Tt ASE ., EVIRE, TE
A EAHBBAWE LT, FRMEED LN
FO B, T HRE R AL A J 4 ) R 0] 58 Ry 2
e MXEORE, X FFRawRE, b, £
FFR BRI, M . I ERARNRR
[, 4RI ST R, I A . HLAR it AT
A HUAE R AR I 25 2 200 it I A X R % 12 o 1 TS 1 )
FHELER, FRARIRS ARG, I R 5% & R iR 2%
BRI , RS A B A, AR AR AR A Rk
AR, b ek . B R L B LR HET
L AR RE R s8OoR

4 555

1) 2014—2016 473 [ AR M A0 AT it FH 5 53 314
5989.7 J7 t. 6052.6 J7 t Fl1 6041.4 Ji t, 2016 4E5ZHY
TREER, AR RSB 362.0, 363.8
F1362.5 kg/hm?, =4k, FNEHREEARETRE,
BEIE =S EIHE R R, S E A

2) MEMIRE, /N TR KREEREALE
FHEEAY R 7283 J7 t. 1214.2 J7 t F1 887.1 J7 t,
Gt EE 2829.7 T1 t, BT 46.9%; RRHAE
N S 7315 0 ¢, S HER 12.1%; &k
AR AE G B 1086.0 J7 t, AR AY 18.0%.

3) A IXORE, fRdb. AR FIAEZR = A Xk
AE AR NS B AR, ik F] 1603.1 7t
1156.8 Ji t F1978.7 Ji' t, 5 BHE 62.0%.

4) 2014—2016 4ER & (IB) IEFIRKRER R
o W SE AR, AR 530 76.8% F1 65.1% 1Y
RPWEE, B4 (R) BELERRPEAL A XM SE L 5]
Pt -E ol , PR R AR IX AN S H 5 B0 7E T
LLES
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