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History of plant nutrition and fertilizer research in China

BAI You-lu
( Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences/

Key Laboratory of Plant nutrition, Ministry of Agriculture, Beijing 100081, China )

Abstract: The researches of plant nutrition and fertilizer have gone through 60 years' development, with fruitful
achievements since the foundation of Soil and Fertilizer Institute, Chinese Academy of Agricultural Sciences. The
researches could be divided into four periods, according to the research focus. Before 1980 was the period of
mono-nutrient effects. During that period, the effects of N, P and K fertilizers were tested individually, which laid
a foundation for the fertilizer industry in China. From 1980 to 1990, it came into the second period, when the
combined application of N, P and K fertilizers and the combining ways had been concerned in most researches.
The achievements provided important support for the importing and introducing of compound fertilizers in China.
From 1990 to 2000 belonged to the third period, when was characterized by balanced fertilization researches, and
the effects of micronutrients in the main crops as well. Since 2000, the researches come into the forth or present
period, which could be named comprehensive nutrient managements. The typical researches include precession
agriculture, soil testing and nutrient recommendation, fertilization and environmental safety, new type fertilizers
and the key techniques for value-added fertilizers. All the researches played important roles for guarantee of the
grain supply safety of China.

Key words: chemical fertilizer; fertilizer application technique; nutrient efficiency; precise fertilization;
new type fertilizer; fertilizer saving and value-addition
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Fr 5 HERMIT SRR = 1 D R 5 s 4 it , 38 58—
HERLE NI E TR S NERIE T A T, fZRE—
ERFEZRIZEMORT R, KT E R 8 SR S LR L
T AR A 1 T ) 3 JE o

YL 60 4F, A B AR S I7 -5 IERHE
FEREr VA B BE: B — 35 IR SR IR BE 5
PR BB A L EARAE . AL 5 A HLAL 45 5 57 B
Bes b BUESTR TGO BL ST AR
AR ZS AT RpLk A R IR 0 5 6 BRITFTE B B

1 AU B B (1957~1980)

[ AR B 2 BE A 48 AT RHIF 5T BT ST 22 #
(1957 4% 8 J1), mhEA R B E I T 4 E AL AL
B TAESIL, [AE 11 7, Al & Scatr 4 E ik 2
REREHA L M (AT R ARAEAE ), A RE R p o el
BheE bt TN RME S T R ST S, &4 (. B
16 X)) LML BFFEBE TR A S Tk T AR, fE
A, SEE AR T =k 4 R XA I DR i
5. 1958~1962 4%, 21417 4 [ A B8 1 AL AR sk it
55, 70 AR LT RE it B A I AR T A AR
JEAE L EME RS, T LA, 20 40 80 A2
A, 2EWIEHAIR A - ER RIS 2E R

50 4EARK, ARNE M AR 245 R A L HE TR
MBI IR, RICTEFR & Fh HIREY Fit i — i
FRAEIG 7, (R At B T AS ] 2500 o 3 R ) -
2 A LA B AR 1 5 TSI A 3 %) RN it ] s
e, R A B T, BEAHE R e
# T RERER A, REREMN 1957 4£19 13
Jit, KRJER|T 1980 415 934.2 J7 t, &AM R
IR, KRR TR A . 2K, E bk
R EEY ] AR P A5 LR R R f o

60 AEAC T4, 4 FE P U o o e AU A 1) 2 A1 e S
e T it FH g AR 80 T ) A0 9 A T AR R R
FEUCIA ], H T N A9 K o it R VE 7= 1 1 42
e X BT A W, E R R R
T — el R R BT s AR A S Ak
7o BT AR RAEm K, R SRR
TS &K AT G, BAFEKREIE RS
KWIARE, FRAREE, SKBR, B
=, WHEH, HEERD, 2 PR RE,
A RAFIE IR 20~40 R2Z A, KAERBIIA—E,
FEEBE, — R 30%~50%, IR EM, Hit
IR ES 900 kg/hm* /EFENE MU , 45 51 vl 3 A 4
137.8 kg, /™ 115%, 1963 4F, WIEGALE 400 T

4 B L3t AR, AR 1.8 42 kg
A, BFFEfF RS (Olsen 15) i < 5
mg/kg MELBE, RN B 5~10 mg/kg A
FEEE, A AUIE A RO s > 10 mg/kg,
TRERE— AN I = B PR R IR T AL A K
PSR FE bR oA . I AE (Olsen 15, P,0) &
< 10 mg/kg, MEBEHNAR; 10~20 mg/kg —BA
B > 20 mg/kg —MEICRL,

70 AEARLAG , 4 Al AT 90 A0 B 4 93 114 it A A
AT TIRAWISE, WBBEE R R e S
TR A MR B R A OC, MR S B AR B
K B3 Y R R A ) Hok S+ Rk
K, LU pH EMAT, B0 MR, AP
+ 4 R R AEROR R E s B R SEY I
BERE A OC, IEmE N FEE D WM. BRI
e o, M BED B RO LE, o e
KEGWRZ, /NE . KFE. BFHWHERE RS, &
STINE/ T3 SE720R i

70 ARG, AR R 5 SR A T 3k
5 BIEAE 16 FEY) ARG RO, i) LIRS
EIBUR . braife s, e iEw S, W T
A FELIEHR SRR, 5
S < 40 mg/kg B, B TAREESVEIKE, i
FHARREAE KRG 1 (38 7= RO 5 Y B A 4
9 40~80 mg/kg B, J& TR, i BRI AT 3
75 10%~20% LA by >4 - A 7E 80~120
mg/kg I, J& T AR, EHIBRACA —E LR, )
HAPE 10% A 47 4 IEEAE > 120 mg/kg B, +
g T AR B, it AR — AN =0, R
677 WA XA [RIVE 4 Fi A e R 4 5 &, WFoT T8
HE AR 3 AL ) X R,

20 thad 80 AEARZ T, FREAUAL Toll JEht 143
59, A TOERERE LS, BrAHi e F ek
Gb, i ER O AR B A ISR AT Tz
3%, JoE T T SRR R AR AT, db Ty T oK %
T A 1 B He 7= e (S g g0 sE [
A X SR NG A SR A BIRIFSE ™, i TR
A SR NERIE S S N R L, R X AR R
B ARIFSE S50 5406 R 9 HF9E 5 0 0
A, UUSCHADRAE Y IER AR 5500, T
17 TR, HEAEen & A EAREE A A AT

Xof RIS} (8 BIF 5 0 0L FH A R s 4 20 1 3% [ 1 Ak
AT, & 1980 4, FRELICEH B 1957 4E19
373 J7 tHEINE T 1269.4 J7 t, 1957 ARAUH AACE
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77, #1980 AR AL H IR F] 934.2 J7 t, BEALEH
HikH 2733 5 t, BRI A 34.6 7 to BTz
WA, & 1980 4F, FELE AL
27.2 J7 2, GHEEHT R BRI TR L 80% L
TREZE 50%E9,

2 HANEHHZE B (1980~1990)

HEA 20 28 80 4R UG, AR BL 2 Be it
TaEMAA . B BRI RS, T
[7i) DX %) ARk 3 ‘P FH o AR 43 LBl 70 ARARLLS
i R [ A0 AR 7= e VR B3, — b X R
PR . W PR LRIk, ERCTRE, bk,
AR BEAE 1981~ 1983 4R AT 44152 % T
5000 Z- iR s A . B B R AR, 2
RRPA TR REA 9.1 kg, EK 13.4kg.
16 (M) 1.2 kg, /N&Z 10 kg AT 4 kg [RIAT,
HH A KR 38 B 183 kg/hm?, &L, WL BFI0IE
FLHBIA 10 0.34 2 0.35, FFXF 3 AR AR A I 5 1
177 K853, e ER 5 8 M—RIX., 3140
GIX e, 4R ST E LA AR A B AL T
WA o AT A R 3R A IR 5 | A A
BEE TR, ) T IREE G ICRH A R ke,
WA 1980 4E10 27.2 7 t 9 ms| T
1990 4= 11) 341.6 J7 17,

FERXASIIIA e Al B 2 B 4 7 R AR R
P E AN B R ke, 35 T U FTHE
SR LT R 27 PR R A, BRSO T R
(A 7= T8 KPP AR AR, — 25 M ()
HJR T O R A B AR R R A ™, A R T A
SN, RO, RIHEFTHAGE 30 77 hm™,

3 PR B B (1990~2000)

H#EA 20 22 90 ARARG , R fk AT H &5 ik
K, FEHRVEIRG KA o 5 X AAE A
PR TR e e G, A it I 3 A JE B
1989 4F, rhERML BN BES |3 T a0+ R 4
A BT B4 5 k00, A i IR AL B
BREOOAS . OBEL B R OHL AR BE. TGS 11 RPE R
JCE . P ELROEF B A AR I TR R
1E4 FE G B N HEAT T 13000 A 1380RE 5 i, 15
H92.1% M S A S RAINTIRAYE, 42.7%. 61.3%.
64.8% T HEMEHAHE . B B A AR TG FLEEY
1995 4F- 28 1996 4, ZJ7 A AR FRF WKl
WH, WAESTHHES N 44.45 J1wT, B Al A

3266.05 J7 It

e, MEmITEM I, T ER R
s ihas 745 . 86, B, RE. B B B HH%OT
£, MHEAREE THE TR Z MBS . itk
HRETERRA, UEAMBETESTETE. i
LRI A ZIME, PH5E T iR RHE A A K
FVEG WU S I, i A R 5 A i A5 00 3R R I,
A R AR A P B R BT, G INAE A 2% LR )
EFERM TR, WA INAEA oK R A
g3, ARFEFEAE RS B B R S A Y, BFSE TN
A B SHERRCE RS, 80 A S PR A A
BRI T Bt BRSO RE, BES AR A AR T
PANEBE RIS, RN, FEEFRMIEIRN, YRR
BEIAF 26.2 mg/L, ZhAk AR H 47 B ik 3] 750 ke/H
P2 pErh B, FTDL, 7EA K 3 Y
PR R RXER, WA T KGR N K
SO, SRS RS Y/ N BRI, R T P RICR
R, (Y LR SR e, NER ST,
FE PR A KT 250 mg/kg ., SRIR/NE A
Ko,

1990 4, BFXT e E & AL Z g0, T
A B2 B BT T R e o A A Y X
THREY L S s SOt AR, B 33 R EY 4%
T S G S 4] 43 A e S AR (> 600 mg/kg) . T
S AEY (300~600 mg/kg) FIFS TSN (< 300
mg/kg)“,

i B4 o [ AL B 2 e I A5 T AR it A A A
AR AL AR SEAE L 55, 1 H H )56 4
Wi, HESLT/NE L EK . KRERRACAERL, Jf R H
MY PC HLEE S, T AR50 el e 1T 72 7
0, RS T XN L FoKk . FRAERGEAR
FWRG™, HUVGETHENTEAAYE S5 R
FHELE T A4

[, ZEXASIET, v RO Bl 2 Bt 1 3
TS S FEEA R, s AT —Se X T AR
R i FH 5 R T K L R K B Rk 75 e
(B R 53 e, JRE R T nsE AUIE & B . B
BRI B PRURI I 5 0 5 i) A DI R A e L

4 FRLEEEHEL (2000 4ELLR)

2000 4FLUG , HEE 75 AR AR TE %
S, — 7 TR EEE I [ PR A A o BOR XA
TR NEARFAR RN, 55— T 23 2 H g3 8 K
NS AT R, (RIS AR SR8 FI R i 22 4t
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SkZBIEI, FrLL, 2000 4ELLE BRI E SR 500
BHIFFEHEA T Z 0B, YO0 [ ARl B 27 Be 7
B SR S5 ERT T RBESE, T 43 R 57T
4.1 FEEERR

BEE (R BB R, PERREBEM 1999
TR PR ER IR AR, S5 AL A8 X
B RILRGIAT T R R G B ARAF5T, % 0F
TG =N, —RHERES AR, 15
it BEORG VREA BE, 2 B AR R A Ml & e
FISEPRTEBL, R T 4% 34328 S5 SR AL AT 5T,
BT 43 X e % 4045 BASE RN CO RS o it A 4 AR 71
PRUT T FR Al 55 B2 43 105 5 BE AR A0 Ak 4544 T RS
HEMEAE AR RS, W] T A it AU e, ks
AF 26} 3 L G i IE 7 T A B AR 45 A 2
42 NEEHEEEALZE

2005 4F, FREFF e T IR I A Fd 5 e AL T
fEE, rhE R RHEBEVE A BB S AR
Fy, HEAT T R A T R S B A - i J  NE
9, 3K T 3 B A v A R AR 14 1 it
A ARBEFEED, [l IF R T 28 Tk 2 Wi b A i iF
9%, LG T RGN £ P A E WS, Y
P PN 5% 4 & B O R e N T A it I A AR
T, AW T 3 TAEY ™ i AR 2R I HERE
JRENEAS LS | AR T SRS 3 T2
(R
43 HERSIFE

20 thad 70 AEARLUE , HEAE TS| & M ER SRR
BEAATIEOCHES, E OB 2= B e 20 T R iR
ABFFE T it B 5 PR 58 B 8 i 4 4 () ), BRI R,
AU mT i X A /N2 B R OR AR AR AR R 2 R KRS A AL
RN 18.02 mg/L, HERERA 55.4%, 43 MR
P S R 2 R KA A & 5y 72.42 me/L,
HBPRRIK 100%. Jb TP J5AR DX T 7K o 1 A A L
FEORIE T bW, 2 it AU T KA A
GG B R RO 3l L AR R KA A A/
Bra i, b ZKAE A S e A 1 X B R A A A
Al ds ik RIRMREIX e, [RlAs, o AL B2 e e B
PR Y gy A T R T AR, DR ERM,
BTG Y g it AR [ 0 Bl Rk X - AR A Ak
PERZIRTA], WL — AU B T (75 Yoty E A S &
AT 2.4%~13.4%, 7RI Cd 15 5% &4
T, AMEEAN Zn 0.05 mg/L ZFEAUKFT Cd GRS
ISR AR = B 8 RO TR,

4.4 FHEIPERL

N TR ST e S T e BE IR
# . B IERHRE , AR, AR A A FEAE R
RIRERL L, BT, CRERr RCR D % Bk AR
PIREAL R SR HLACRE . K I AR R T B E )
oo rp ERMRME BRI T AOR G R S A
Gz 1P RN X B e R 3R R 23 R/ s 28 R v i
PRGN, SR FHASTR) 9 98 K b ) il 8 i /N 22 %o 2L
ZHFIHHR 2.20~23.38 N EH ., R B A A R
IR 1.01~21.36 N EH S0, R LERE
TR IR 2 1 BE R 3R A8 I YO e $2E 5 7.61 A~
A3 R A FHAS [ A HE AR 0 700 % A 35 A AR RS
FEATCH SIS VA 0005 A T R VAR S5 /N 2 7 e 4
MR — 3 7 9.74%~33.54%, s &1 T g
26.81%~30.65%, BEALFWA AR 6.13~
10.19 AN E 43550, RSN bRid I ki s AN Rl PR Z i
X RE R, A5 R, IR A i i
MR RSB R RN AT SR W] 43 i B s /N EE R 7.12%
13.63% F1 3.65%, ZALFULAIFH R385 7.64
9.52 F12.19 NH 43 w4,

4.5 TIRREYIRA

2007 AELIE, i E AR OE B BE AR TR K
“973” W H “HEAhiEHE %55 A AT HESE A LA
5”7, AWIERANSE T IR R 5% 5 5% 4L 5 08
¥ WPRFR AL S REE . AR s 5550
ORI . A HLTCHLIE R [R5 S5 HLEE . AR
SZRFE 43 FF AL S8 P | A H SR 40 s 25 A S
fE S ORI XSRS R PR AR S AR S L] .
YD B RGR AR SR A, SR 21k st
FBHE 20%~30% FEAE T BRI IS5 H AR S 1%

60 ZAFk, O B2 B 1 AL RIS A A
BARAG I Z R E RN, (B2, MYERSER
WFoE —ZIM A 15 1k, BV ZER S 55, 54R
URFEAE Y E 2R SRS S5 . H AT E LA
FHEE 20 6000 J7 t, PRIEMAREZAMFER, W
At T E RISy, FEAE th FRER R A 22
M, W T RIS ERA . RS T RRE
Belg et — 2G| ) i, EFxdakgeln) @, o E AR R
2 BEAR Y E 7R 5 R B — R . RS0
Acffidr, M- DHERR . W ERERSE
F I P B AERE

£ £ XX Wk:
(1] Mo, 250, TRIE IR MR AR RS 038 12— e P Y
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