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Effectiveness of compound fertilizer on grain yields in China
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Abstract: China’s compound fertilizer industry has developed very fast in the past decade, and has been the major
catalyst for development of the chemical fertilizer industry. In this study 1143 farmers in 6 provinces were surveyed
in 2009, and the contribution of compound fertilizer to crop yields and crop production costs were evaluated. Com-
pound fertilizer dominated the nutrient input in grain fields, with 32. 1% of nitrogen (N), 57.0% of phosphorus
(P,05) and 58.2% of potassium (K,0) which is higher than that in Western Europe ( especially of N). Com-
pared to the farmers who only used single fertilizer, amount of nutrient inputs and fertilizer cost were increased by
12. 2% and 26. 7% respectively in farmers who used compound fertilizer. But the crop yield did not increased ac-
cordingly when use compound fertilizer. Maize yield was significantly increased by 29. 9% when use various type of
compound fertilizer. Wheat yield was significantly increased when use some type of compound fertilizer, but not
happened in all case. Nearly all of the compound fertilizer did not increase rice yield. The results showed that the
application of compound fertilizer is not soundly based in China. There are three main reasons for this: formulas of
compound fertilizer are not designed based on the results of soil tests and field experiments; farmers do not receive
effective instructions on how to use the fertilizer correctly and efficiently; and too many fake products exist in the
Chinese compound fertilizer market.
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Table 1 Sample distribution

B4 OR) B4 Compound fertilizer group

et wh Eiiif” FEAM () A () TEFE A AR &5 (% )
Crops Provinces (No.) Samples Nutrient from compound fertilizer
(No.) N P,0; K,0
KFE Rice 7§ Guangxi, 1F5 Hunan, T Jiangsu 706 557 34.0 74.1 56.6
/N Wheat JT 35 Jiangsu, J07 Henan, P75 Shaanxi 557 402 56.2 85.3 9.3
%5k Maize R Henan, B&P§ Shaanxi, Z4k Jilin 673 510 45.0 92.4 99.0
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Fig.1 The comparison between compound fertilizer group and sinlgle fertilizer group on yields,

nutrient inputs and fertilizer cost
[ £ (Note) : SF—HJENE Sinlgle fertilizer; CF—& -4 (JB) JIE Compound fertilizer. ]

AEEREAR S AN 20. 2% (3. 64) o WLAE & (IR) EXS
/N BT TTRAR N, 7 RS AR 1. 2% (1.79) N
FAES 10.5% (2.29), P,0; ¥ AREK 40%
(8.13), Za(IR) BEERRS THKNEAE, KO
BAHEE 6.6 kg/hm” |- F+F] 55.6 kg/hm*, JEK}
AR 18.1% (3.93) . JFU, NEERERE
(IR AERE R X T KA BE 047 1E A, S R i T
PEHA; TES GR) IEXKFER/NERE =E A
HE, HES (IR EEREEYESRRIBA
B0 AR AS #R I A T, 6 0E 3 B aA E 12.2%
(5.25)F126.7% (9.25) ,
2.2 FAFRILHBESE(R)RERIKR
HFEE (R) BBE T A2 H ki B4 sk
RER TR AR - 15 -15 -15 SRR R &
(GBI RARE S (GR) B RKERES (R) ILFH
BN E & (R) IE 4 28, HW i &R a
BEIESHHN 29.4% 33.0% ,18. 7% #11 18.8% ;
BT B8 o BBl 53318 2. 2% (50. 9% \16. 7% Fi
30.3% . WRESR(E2) B, B6 (R) LR
REAFRWEYHR R R RETBNR . TRMAFFAL
BUF- b #RAENE 75 /NEREA 15 -15 -15 B ™,
HoAb7™=hh AN s KRR E A (IR LA
(B E 8 B, T AR,
RIEMCR LA E , UG48 15 -15 -15 &5
FEARHEBE T il o 1o ICAE T 1 0 b [X R 3 3
7 RRET AR, BiEE T K0 A 15-15-15
MBS P D S BRI, Tl PR L i, (ELAE 4%
TE¥ ERIRBLAERIA — 2 IR IR B AR
AR, (ERER 207 A AR B A SE SRR AL B A0 A
1 B, RABEPY TOKHE™ 36. 5% , HE 1 X 8™ T
BEL. BB EE (R) L7 5 B3 1 5

A BENEAE 20% — 30% Z 4],
2.3 RPEAEAGE)EXIIERERARIE
2.3.1 B (GR) IERZE /e AR SR #A A
FER PSR A REEME, SRS,
SEERM AR, WA A (IR AR I8 A& 57
SIEEABIETER T AR SR A I b T R IE T YRR
RIBH, BAGR)IEEBER T /ML FkEF
KZEF KO0 AR, P FEHS  IHLNE
B N 176. 5 kg P,0528. 4 kg, AREHFAE; TR
AR B4 &/ NEF/A M N 247. 7 kg P,0, 62.3
kg.K,058.6 kg, Bk L,/ NEMEXRESE) L
MR K,0 A i JER AT 6.6 F112.2 kg L7}
Z A H55. 6 F160.5 kg, BUAE T JFRAR P Ot H
SRR ST, B A CIR) IL 2 K,0 L@ &
RN, £ABERYES R LA ke ELA
BT N#AL BT K0 HBA,ZEAGR) BAEK
PR TR,
2232 BA (IR IEJEE T NPK fy2iatk BA
(IR JEME FBUE T A B0 A [F B 1 48 L)
(%3). KM L, 6 (E) M4 H AL F08 AL B 15
N Fi PO I A BHS LL A SRAB A3 n; R4S (IR)
HEZHBEAE K, 0 A S FHREEA, (HE IR AKX
IR FRE, BFLL K0 S EF, NE L, BER)
JEZL N F0 P,0; & A B4 FEEHR /N TR ALAL, 4
BAEE TR RALA, A E A& (IR) IE4] N F1 P,0,
FLE TR MBI K,0 A ERR LT, BES
(IR B /NE R P SO T RS IER S5. W4
TR NBABBRAME,HEER) BHK
ij/l\ﬁj‘/ﬁﬁ N j&/\ﬁg I"jg‘ﬁé, P205 %HE Hﬁﬁﬂﬂ%
LF, FK K0 AL 5N H I, FEAEFIE
B K, O e ABERKIE SN, HE & (1IR) IBJs Hivy



626 HHERSERER 17 %

*2 AEES(E)EGDHZFIEMEREREX FRRENHEEAZR
Table 2 Difference of different crops yield, nutrient input and fertilizer cost between various
compound fertilizers( CF) and single fertilizers ( SF)
(3735 3 X
N content higher than 20%

N-P,0, -K,0
15-15-15
0 Change( + % ) 31N Change( = % ) HEIN( £% ) Change
By For A n By Foa A n By Foa I

Total nutrient content less than 30%

e M X
Crops Regions

Yield Input Cost Yield Input Cost Yield Input Cost
KA TV Guangxi -3.7 9.6 24,477 63 -13.2°"" 13.9"" 265" 71
Rice #]m Hunan 0.6 17.5"" 33.8"*" 35 -5.4"" -12.7"" 185" 152
YL#R Jiangsu -2.0 64.9"77 91,9""" 66 -2.9 15.5 47.3 80
/& YT Henan 16.3""" 6.3 39.9%** 34 5.1 5.5 36277 69

Wheat {L7 Jiangsu -10.2° 106.5"""126.8""" 61 -0.4 45.4*"7 72.17"° 80

P Shaanxi  -7.1 0.9 8.6 26 -7.4 -29.3"°" 21.8°7 27 5.1 151  21.8 10
EXK AR Henan 20.6*°* 19.7°7 60.7°** 29 14.9°** 31.0°**59.1*** 57
Maize BEPH Shaanxi 6.4 7.1 14.3 37 36.5°°" 3.1  19.0 20 14.3°°° 0.7 8.4 29
bk Jilin 7.8 -13.0°° -2.5 81 12.6°** =3.9 9.0 180

E(Note) : * % %, # % % 3HFRR 1% ,5% ,10% ) B E K F Mean significant at 1% , 5% , 10% levels, respectively. BAF=HEf Yield
change = (Yield 5 — Yield ) /Yield gz x 100% 5 #2433l Input change = (Input oz — Input gp)/Input o x 100% ; A M Cost change = ( Cost
cr — Cost )/ Costgp X 100% ; n—#£4<%{ Sample number.

*3 EA0R)EHRAXFSEALLGIFSEELRM

Table 3 Comparision of the nutrients use practices between compound fertilizer group and single fertilizer group

o Mot S B
ez cikl Nutrient input N:P,0,:K,0 Ratios of basal to top-dressing fertilizer
Crops Group )

(kg/hm?) N P,0; K,0
IKFE SF 320.73 1:0.34:0. 66 1:1.22 1:0.16 1:2.48
Rice CF 347.09 1:0.30:0.45 1:1.16 1:0.22 1:1.01
INFE SF 319.92 1:0.67:0.03 1:0.39 1:0.01 1:0.01
Wheat CF 338. 57 1:0.36:0.27 1:0.83 1:0.13 1:0.17
Tk SF 296.76 1:0.29:0.06 1:2.56 1:0.35 1:0.14
Maize CF 362.96 1:0.39:0.28 1:0.97 1:0.28 1:0.25

7 (Note) : SF—HLJRNE Single fertilizer; CF—& 4 (B ) I Compound fertilizer.
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HA 3%, —FEFRHAFESVHEEFEARE  37.5 #1132 kg/hm® . DAWAYE:, B4F 2 & I8 O 7E
TR SR, A R ST R B— REBAEY ERFMF B 120.9 x 10° « &AM
FEBREE R TRRET KRB HIREER 1755 x10° t 47,

N TEESYMME S (R BRI, (AEREHEEME 243 B4R BT HRESEAF, ALEBE N
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HEGR) BXBERE-FMAEFRIE, MAKTRES WHaEkE. HERSHERSEERB, 0440k
(IR) BeERNRE. NRSWIER RPEEY EFRRATR, FAARMNIAE LR ; i
ERMARNSEEHE SR, HEEFHFELSIN BREAEXKZER FASREE™, T
WFEANTRER, EARH T ZLERIEER eIk HXE, 2009 £4 EHZ R BE™ 5
B HBERK - 2E B, B TRE  GEERAM NS M b Iahd T 2326 &
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Table 4 Comparison of the NPK formulas between farmers’ practice and recommendation by

“soil testing and fertilizer recommendation project” in 2009

JK#E Rice /N Wheat F K Maize
HIX PUHECRE WX PUHECRE WK PUHECRE

Regions S1 S2 MD Regions S1 S2 MD Regions S1 S2 MD
(%) (%) (%)

7P’ HX 10 2 0 W FG 14 3 0 W FG 11 2 0

Guangxi L] 12 2 0 Henan WH 5 3 0 Henan WH 7 2 0

LC 6 2 0 YS 18 3 5.56 YS 15 2 0

MS 1 2 0 YZ 16 3 6.25 YZ 12 2 0

W HJ 2 0 AN DH 4 0 H JY 8 2 0
Hunan TJ 7 6 0 Jiangsu TC1 3 0 Jilin SY 30 2 3.33

WG 13 XB 1 0 SP 16

XT 8 3 12.5 YZ 3 11.1 YT 28 2 0

ILH DH 8 4 (S %if) FP 16 3 0 (S %if) FP 13 2 0
Jiangsu TC1 9 3 Shaanxi HY 3 0 Shaanxi HY 15 3 6. 67

XB 6 1 FX 3 0 FX 10 3 0

YZ 6 3 50 TC2 7 TC2 11 - -

¥ (Note) : HX—H% 5. Hengxian; LJ—WJ YT Livjiang; LC—% 3, Luocheng; MS—Ib |} Mashan; HJ—t T Hongjiang; TJ—A8k T Taojiang;
WG—X] Wugang; XT—Hi{E Xiangtan; DH—ZK #§ Donghai; TC1—XK @ Taicang; XB—#dt Xinbei; YZ—{YfiF Yizheng; FG—4k {4 Fugou;
WH— T Weihui; YS—{BIfi Yanshi; YZ—5 M Yuzhou; FP—&F Fuping; HY—& BH Heyang; HX— /= B Huxian; TC2—4fi 1] Tongchuan; JY—
¥ Jingyu; SY—XPH Shuangyang; SP—PUF Siping; YT—{5@ Yitong; S1—EAHTFIEL 7 8 & Fertilizer formulas in investigation in 2009; S2—
2009 A + B 7 iR L 7ML Fertilizer formulas recommended by soil testing and fertilizer recommendation project in 2009 ; MD—Match degree, UG
ELEESE S1 vp 5] - Wig 5 i E 4 7548 [R) B0 7 B oy (19 EE 1) MD mean percent of the investigated formulas as same as soil testing and fertilizer recommen-

dation project.
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Table 5 Farmers’ practice on compound fertilizer use in different regions

7K#5 Rice /NE Wheat E K Maize
Riiis MEEETR (%) KX MEARETEE  HBI(%) K MRS HeI(%)
Fertilization stage Proportion Regions Fertilization stage Proportion Regions Fertilization stage Proportion
I #AE BD 29.3 AR HAE BD 98.6 W A BD 10.3
Guangxi  #: JBJE B-TD 16. 8 Henan 3 .iBJE B-TD 1.4 Henan 3. jBJE B-TD 5.6
BAE TD 53.9 BAE TD 0 BAE TD 84.1
e HAT BD 94.8 T FAT BD 68. 8 EAR AL BD 99.3
Hunan H JBAE B-TD 0.5 Jiangsu  FE GBJE B-TD 10. 4 Jilin # JBAE B-TD 0
B AR TD 4.7 B AR TD 20.8 B AR TD 0.7
T I BD 60.9 [S3iif} LA BD 98.8 >3] A BD 80.7
Jiangsu  HE B B-TD 22,9  Shaanxi 3£ BAE B-TD 1.2 Shaanxi X BHE B-TD 7.3
B TD 16.2 BAE TD 0 BAE TD 11.9

7 (Note) : BD—{XFNE At E G (JB ) IE Compound fertilizer used as basal fertilizer only; B -TD—R:JEFIE B A E G (IB) B
Compound fertilizer used as both basal and top dressing fertilizer; TD—{X B} E & (1) IE& Compound fertilizer only as top dressing fertilizer.

F6 2009 F2EERIE B RREREFKMMAENEEHMER 10 LA SHRHE
Table 6 Top 10 unqualified items of compound fertilizer products spot-checked in 2009

AEHIH K (No.) AEHIRHE K (No.)
Unqualified items Number Unqualified items Number

K % 2

7K 43 Moisture 146 ‘kré KB AR 1 . 41
Ratio of water soluble phosphorus to avdiable phosphorus

JELZR 4> Total nutrient 137 SE T CI content 37

AL K, 0 content 90 B Particle size 33

BA&, Total nitrogen 58 F2EFRR Packaging and marking 31

HE AL —H# P,0; content 47 pH {H pH value 20

2)EREA (IR ) A5 3% m T 37 4 F & A e
BLEAR - IR 4T B3R ) 12.2% F126. 7% , BRI
XMESG(R)EEHEENT2EMAIEHERS
AT M AR K A B E .. KA.
INEREREE (IR) IR LB RARR P 77 1%
ARG AN 57.37.5 A1 132 kg/hm® , FEE A0
FEFTEAN R IR #8 B 37 40k 3 120.9 x 10° ¢ B A

175.5 x 10" t 4,

3) Za (R) AR 47 89 IR B 75 T Bl Jr R 8
K% (AR BT RESAE®RR, B4 (IR) L™
T2 A B B R AL 5538 B S & E RO & &
2 B4 GR) L& i B R & BRI R
N, FUFMR,

HIER P ERBHAGLEER, TREREN
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