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Theory System, Index System of Ecological Balanced Fertilization and Demonstration for Fertilizer Efficiency

Evaluation

HOU Yan-lin

(Agro—Environmental Protection Institute, Ministry of Agriculture, Tianjin 300191, China)

Abstract: Theory and index systems of fertilizer efficiency evaluation were demonstrated and proposed according to the theory and practice

of ecological balanced fertilization under synthesize evaluate fertilizer use efficiency and its calculation method. The theory system of fertilizer

efficiency evaluation contained : (1 )Multi—target optimize fertilization of ecological balanced fertilization was core content, which means rea—
sonable fertilizer cost, the grain yield and quality can be ensured, sustaining fertilization or maintaining the balance of soil fertility, reducing
fertilization pollution; (2)Multi-valuation indexes were defined under operational level and those indexes could be calculated by general fer—
tilizer field experiments; (3 )The index system contained fertilizer efficiency evaluation and decision fertilization functions; (4)Method of fer—
tilizer efficiency evaluation index system establishment was established. The index system of fertilizer efficiency evaluation contained four as—
pects and nine indexes : (DThe index valued by yield contains fertilizer yield(FY ), minimum fertilizer yield(Min—FY ), maximum fer—
tilizer yield(Max—FY) and average fertilizer yield(A-FY ). @The index for considering environmental side effect contained fertilizer leave

rate(FLR ) and upper limit of ecological fertilization amount( UL-EFA ). @ The index for considering soil fertilization was lower limit of soil
fertilization amount( LL-SFA ). @The index for considering the interaction of soil and fertilizer contains soil—and fertilizer apparent yield
(S=FY) and soil - and fertilizer apparent leave rate(S-FLR).
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Tablel Transfer matrix of nutrient in soil—fertilizer—crop system
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W,,(180.0)~=33.3%

C fem IERHE AL A B TF AR B R0 4 ok
H I NS R 3 B AT 7S, U, B TR R
120.0 kg -hm=, 3R AL B FF )4 90.0 kg -hm=, AE A}
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Yield, %, fijfr A-FY ),

2.3 FERRE &

2, R TIEROATH A FE R AR LA 4 T
9O WifEhR 25 1 SR AR IEM AR bR A NERE 1L
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Wit Wiewee=W st Wi=W yaa=F (25)
Wt Wiewe=W it Wi=W =G (26)

Wi Rt R I/ AR B, W, S RE R /0 i b 3
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TSR W s BT 22T SR W e ARAEAS[F]3206:
RESRBEAY LS AT LATHE: R (b e IR RHE AL
B R DR AL SRR b3 BB
A SN B EBR AL REAT T R | - R R
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Table2 The index system of ecological balanced fertilization under different soil nutrient conditions

IR FE AR State of Soil Total Nutrient

e R e VA (W=W)Balance FE (W>W) Accumulate HFE (W<W}) Consumption
1 Jier SRS FY * * _
1 FARNERE (bR Min-FY - _ *
1 TR R bR Max-FY - _ *
1 TR AL R A-FY - _ *
4 HHE R LR S-FY - - *
2 NERLES % FLR * * _
4 TR 15 S- FLR - - *
2 ARSI B R UL-EFA Y * _
3 B AR it A T BR LL-SFA # * _

Tk MR ISR IRAS F 5 H M R T SRAZARAR 5 e "GR3- RS R T W5 i AT SR BN AT SRaZ A8 b3 s - AR IR RS T il

T A RIZAE R o
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FE A RSO B R T EL A A, IR 4 AN S 1 B A
Y ZDNEEHH AR, Bhe ERon BB E s I,
TR FR A [F] — M B S AT 3~5 a UL, I SR
LRI SR, S HEA R R B , B
F2.5.1 57 2 BT JRAF AR Z 5
2.5.3 fERAT KB BARG O0 N ik

U SR BA R DI A 1) DR AR P i) 3
it AT LA AR ARG A AR D S48, FEARZ
SRS LRI T GEE, AT LU S R SRR BT
SIS (1] FUI I ARAT 2 40 [ P50 14
2.6 BRI RFERF ARNESILR

AR LAE ST REHERLA SR AR 58 I
2N 2 AT LU, A 3. 3R B IE IR A
RS FRGR X RN R IERL 1L
RS Z e LRI e, BRSSP
it HE BRI Ry S R - R AR R S — A
RGHEIE, AT ERFIRA R BT 1, AT 2
DA R DA S of B T 75 2 3~5 a @ (i LA
WS AE F2 15 B0 - M-V - PR 05 2 [0] 57
IRRERFR . ik b HERHE AL ZSR B By 21 I
IR AT LA ARG A T (Rl 400 , 33 st 5 B
TR RS REAETE AL (] AR AT ARHRE AL 3 SO AE
BB TEF AN, B B T I L BC 7 i
HESEPRIR R o 2B b BB AL A ORISR IR T
SEBR AR, AR 1 AR SR ] T B Y 6,

2.7 BBROEM R E ST AR E R A& R IR E &
HRIFEENMEZEREX

PHA RIS TR AUk TS Tl 2%
I RNE R AL AR A E SCRSE: RB I8 U8 A it 2510
BRAEXT AR AR AR AR AR, FH il 5 A Talk HL
KRR S SR, R A L IR T e A B AR ST R
APFEHE A SR AC A FE AR R AT, 38 B AL 5P it
HER H

U SR v 2 it HE K AT RT AR AR - 3SR O3
FEACE M, T B AL Bt 2t — L8, 75 2R SR
LD — L8, A AT LU S PG AL . AR e ik
ARA] DL SUAE 1 2R ISR R A (I B 05 AT RERE
/D it A 2 AR AR A RAS 0 THT TS 2 9 XU , L g
TEBRUEF™ iy JFHE P [R) AR 87 2 PR AE A X 5 e PR K
o

3 REROEM B ES T ERIEERE R8I KIE

HR A2 T 2 32 10 GORL I 3242 0 B0H i 8 L2
T2, Buk A3 04 I A6 R LA i
[

3.1 RIBRETIHITHHEREREREENEME
S

SEUE 1: DL 2011 AR 4 B 7 fs A8 Ak 3R
59 IR S A TOR RS, Mg NE-HE
KSR SR - E A OO 9 ZIR A AL SR Al
B WA/NZ B 5250 kg-hm ™, & EME N &
255.0 kg-hm?; B FKF-3477 5 7 500 kg-hm™, &
Bt N & 217.5 kg-hm?; A N B A K3 50.0
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Table 3 Comparison of fertilizer yield and fertilizer use efficiency

T H Item JERHF % Fertilizer use efficiency( FUE) EkH fk 4% Fertilizer yield(FY )
H i Purpose FEH AT NE F 5 T H ik
% X Definition FEE R R % & LY - IR R R S
J5%: Method B DX X B B LA IS BU T AR RIS (24 W o<W, BN alifE bR )
24 Parameter AEasE JER 4 Jrifi 9 FRFR IS EUAR FAE
2 Practical R S
M FF| F % FUE 10%~80% 40%~80%
P Yield ERE FERS e e
S8 Quality At w22
JAS Cost AN AT H
FEJIE Fertilization TePEN CINSZity
V5% Pollution KO NEPOEI S i WP BT AR 57 5

ZE18 Conclusion
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kg +hm™ P15 P20 B AN RRAE JE i N i 47480.0 kg
h, VEMIAEE 9 N R 255.0(12 750+100%2.0 kg hm™;
A4 N RT 1.0 g-kg™ TR R 28 a4
) 16.7%34 M E) E HT ) 61.8% , 1 B it AE da {4 2 1 A
1) o AR DL B, T ATH S 4/ N - R oK
VAN RS Ak 224 : 255.0+(480.0+50.0)=48.1%,
[l -4 4 N R FERFE i . DL S350 R : X
WG PORHRUE 1 HERHE A3 e SORISE: I TR 1
3.2 RERIKIE G

SCUE 2: EMAECIR SRR H E K —F AR
S R R RHER R OR L B N
36.0% .47.1%.16.9% .,

S 3 gHAETAFE 45 S I ¢ it RUA AU R i
g2 3 BAEY), ZITFIAHEN 52.1%ifs N 24 750.0
kg+hm?,3 Z=43 51k 38.4% .9.5% .4.2% )~60.4%(Jiti N
&k 375.0 kg -hm 2,3 Z= 4 Bl Ky 43.1% .13.8% .
3.5%).

SEIE 4 . AR EN LR R LI NE RS
W2 172 (AR R AR [T

PLE 3 ANEGIESEE AT N R, /TSN R
MR RN 30% L F 5 22 R B AR s Gk B Y
FAYIGEAR . W EM: LA R IA 25%
uJ:[M%S]O
3.3 KHAE AR RG]

SR 5 KRS A R R A LE
AT (K0 225 kg+hm™) , A Rl 1 8 #15 2 4b 72 9F
GBS, 10 a J4H S8 2 250.0 kg hm™, W47 4 5
A7 1514.6 kg-hm™, S LR F 5 422.4% (NP X I B
N 10106 kg-hm?), BT84 2 214y 7354 k-
hm™, AT RLFE B SCHE S B MERL G AL SR8 Jr v SRk A5
NEEAL R 28 1 1 514.6+2 250.0=67.3%,

SEHE 6 F RSP 10 a 6 AT 4 2 A7
SRR A A XWIRSR SR 219.6 kg+hm ™, 7E
MNPK [X., Jifi N 2& 427.5 kg-hm=, Witk 363.8 kg+
hm™, 4% 63.7 kg-hm™, #4558 1 HEREFI A 2015315
33.8%; FEFRATHE A0 IR AL 2 0y v 1 AA G I kL
CEX) 5L A 85.1% , [ 10 a 134 N il
1.67 g kg $EE5 5 3.45 g-kg™, B2 LI -1 N 2
W AT ETTERA R . YR PR RSN N, &
NE V34 ) e A 28T BERG AR — 26, {HZ 28 /D )i Ry o #1
B 2 50 b

SHE 7 - F S 18 a K W A I 2 R
FW . R FTHE HHES N SE N 0.77 g-kg ™, 18 a

E NOPO\NNSOPO\NISOP%\NNSOPISO 4 /I\ﬁfij:j%é N gﬁ:
4394:0.73.0.87.0.85 .0.81 g-kg™, i B 3% N 21
Z ., B NoPo NoPoo NoPisy W &L & 43 1) :37.2,
34.9.34.5 kg-hm™, NPy NigoPoo . NisoP1so F I AU 5351
#7:90.1.124.6 . 118.1 kg-hm™, $54E58 19 AR F 2%
TH 5515 2 AN 1 A 255 51 R :29.4% (49.8%
46.4% FEFRATHE H I RHE A2 I R R
¥1) #4kR (L 180.0 kg -hm N SHELE0) 4510
50.1% .69.2% .65.6% ., [T 6 G P & 14k
i, 13 Ziti P RRERE LR

SEUE 8: BT A R R ke 7 A
/NZE Eh R 15 a 9 AR IR Jr =X 01 47 1
WFFE T /INZE R B A AL ) 24 2 A R BEUR % 5 TE it
A AR (165.0 kg -hm?) [ 4L T ,NPK Fl NP ZbFH /)
EAE . BRI R0 70.3%F1 68.4% K% 48.3% il
46.0% ., NP NPK .MNPK . SNPK (S ftZF5FF ) kb3 1 A
BRI AT BN, Forh ZUIES 1~5 a BRI, 6
a JG R ETE 48.9%~70.0% ; N 15 a —H R, 1~8 a
SRR, 9 a 5518 ; HIE 1~5 a BRI, 5~7 a
Wl 8 a JERAELE 35.0%~39.0%,

KM AR IR R I UE T AR R 1k % e O
P IERATE
3.4 HAnZRpm)

SCUE 9: HEAIK R 4 P A R A A
30%~41%zz ] ¥ [m] Al AR &R A 5 N
FIFAZM 1979 4E[Y 57% FR%F) 1998 41 4394,
et PN RESEASH, %A 120.0 kg-hm™ B, /)N
F MR RN 44.5%; Jiti &= AE 360.0 kg-hm™? 5,
HA 26.9% ; AEAIGHIFIFFEA L 8%, 2k =
NN, A U UM 24 25 1) o d g ] 3k )
56.3%~70.30% ", K48 RAEW L B9 5 a M50
G502 NPK AR Z YRR FR R 42.1%, REF]
2N 55.8% , Ut A R FETE BRI ™,

SEE 10 BEAL A 25 2R R AR, — Ay 2
4 15%~25% ™, B H5EM REAE 60 kg-hm™
B, BEAE YR R 7.4%~15.5%,3 a IR
3.4%~6.4%" . S QNI AEI ] b b A R« b
oM 33.0 kg-hm?, 2 = F/NE AL REFIHE RN
45.8%",

SEE 11 BRIS 3 R 45 4 B B TERA A B AR 1 A
FHZSEILE 35%~50% 7,

DL S 50350 B 42 45 5 1 BERL A FH 20 56 Fn Rk 3
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