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B E EddBEIXERAEFEARLEREGEZEESRNARHR, BITBEER
RO PR AR AL, O fb i bt B 1 X FOK A= 7= BB IC-& B fE A B 9 N172.9kg/ ha, P,0,57.4kg / ha,
RBELL g 3001, Tk AE™ R 7791.0kg / has RIF A BEEN, R A EMAGEN, FPHELF
RO E K 14.4kg, G A BT K 16.9kg. B AR b AU, 8 B B 8 738 ) 3 HL B
K. BB A 7 K 734.9kg / ha, T HE R AT HE = E 0K 1597.9ke / has BB A RIEHE
TERE P, BAEAI R R 23.8~37.1%, BEAEA BN 14.2~222%; B X ER=E 3 LR K
TFRTHH 68.9%.

xegin TR, BEX% BER

MR R LKA TRERILE, BHEAFLAN=RBLHZ - ERENETERE
FRX, AT INE KRR A AT, EMARREL, BIE M 1986 £ IT HH1E £ E )7 AL H
AR, RHERAE 1990 FURKMH N EFELELSHMBE T - MUK ETELERLRE. BXE
AW e B R, SR, DUE R 2 H R E RS A R E K, & AE Y H
MRS ET. A AR, BRIAGATESMEERARTEEKAEhZ—. K
e e LER Bl 7RG B, #E TR BES MR TR, #1175 0K
FH T 4 56, B o7 BOF AL, UL A, AR AL BL Oy, KT B R AT R 8L 77 mT FE A B 22 4
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1.1 REgit R a8

RACHEZREBAZTTEY Y 6 M EAS, BEKTHBILE 1, RGBT LE 2.
1.2 RBMERAE

R KR TE BT A A EP EARTT. ST BT AR BT AR R, /N 2 W A IR 75 3830 4, A BB
SREA,EE 70% MBI EERES EER L, R EXEFR, G EXEHEBEE 4.7~6 FAHL
HEMTERERMN =52 —. EARREN S B EFPREARF 13~ 14D EK. 6 2K, XK 10m,

WRES. 199%-11-17; WRBEHB . 1997-08-22
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*1 EEKERRSE
Table 1 Factors and codes (kg/ha)

19904F 19914
gRi%{H
In 1990 years In 1991 years
Code
N P20s N P20s
1 150.0 75.0 2100 75.0
0.3944 104.6 52.3 146.5 52.3
—0.1315 65.1 326 91.2 326
-1 0 0 0 0
]2 kg
Table 2 Treatments for the experiment (kg/ha)
19904 19914
43::]
In 1990 years In 1991 years
Treatment
N P20Os N P>Os
1 0 0 0 0
2 150 0 210 0
3 0 75 0 75
4 65.1 32.6 91.2 326
5 150 52.3 210 523
6 104.6 75 146.5 75

B/NXKERF 40m’, LRSS RAE 538 FER KA , BEAE £ 5 MU B, BUE 40% UKL, 60% H#uB AR, FEAER
RBZREFETF T 5 10cm &b, BREEEX 7~8  HRAHRE, EXRSHIARR Y EH
o, L BUORYE 4.5 TRk, HAEE. TR 0~20cm #1488, WE ST L EFH L.

2 HRESH

2.1 FEER(LE3)
BWa, BEXERGAABEHE =S REE, fR (L8 ) B s (LH 3)
HWERER ARBESUAREBNLE SFERS.

£3 EXRTRER
Table 3 Yields of the com (kg/ha)

pis:l
1 2 3 4 5 6
Treatment
1990 T H = & 5295 6927 6084 7025 7989 7581
199145 - 8 7= & 5520 6950 6105 6950 7454 7401

2.2 BIFRARREMAMLRH
1990 4F: § = 5294.9923 + 17.0782x, + 32.5649x, — 0.0413x" — 0.2939x + 0.0208x,x,
1991 4F: 7 = 5519.9925 + 14.5970x, + 16.7932x, — 0.0371x; — 0.1199x, — 0.0042x,x,
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2 A = 5407.4924 + 15.8376x, + 24.6791x, — 0.0392x7 — 0.2069x + 0.0083x,x,

M5 B R o e 0 7 R B B R KRR R O R K PR R B x NRERR x A
#& (kg / ha).

LW, 1990 &£, 1991 FHEREPITRABHELTBEESEALHTEREMNS, 56
FRABELFE S KR EMARE NS, MXHEREF r = 0.9832(1990 F)
r = 0.9679 (1991 )",

BT HA B R TR IS RHETHF, R B & (), 3707
ETENMMEREL, K BEBLER (x,)".

1990 F:x,  =2223 x__ =618 i =282263 NP0, =361
1991 . x,  =1927 x, =713 §=74853 NP0, =271
o)

“Imax 2me

% A:x  =2088 x_ =640 j=78483 NP0, =33l

1990 4: x, = 187.6 x, =575 §=8170.5 NP0, =33l

1991 . x =156.1 «x, =602 §=7431.4 NPO =26l
lTopt Dopt 2778

%o A.x =1729 x_ =574 §=7791.0 NPO, =301
lopt 2opt - 2s

A 1990, 1991 PIAE AT LAY RUBE AR RC & IE AU RV (L, S5 R e MR, T RSG &
BEARZ., BEREREFABIERSHEM, ZIERKXHE X 208.8kg / ha, BEIEH&HA A
8 Jy 64.0kg / ha, It B AT 3K B & = & 7848 3kg / ha. RBFLL N33 L AEREREN
172.9kg / ha, BEHE & £ Al & 4 57.4kg / ha, LB 03R48 B E 7™ & 7791.0kg / ha, RBELL A
3.0:1,

2.3 R BEXMTEXZWASH
Hid A RIER S A, AR EIE &AM THEES T X 4.
&4 HESERMAXER

Table 4 Relationship between fertilization and the yield (kg/ ha)

N

PO 0 375 75.0 172.9 208.8 210.0
0 5407.5 5946.3 6374.8 6974.0 7005.4 7004.7
18.8 5798.3 6343.0 6777.4 73918 7428.8 7428.3
37.5 6042.0 6592.5 7032.7 7662.3 7704.9 7704.5
57.4 61424 6699.0 7145.4 7791.2 7839.7 7839.6
64.0 6139.5 6698.2 7146.7 7797.8 7848.3 7848.2
75.0 6094.6 6656.7 7108.6 7768.7 7822.5 7822.5

2.3.1 H.BEIERK AER B AR R ET R R R 4N SRR, ABERER
BHEEN.BMERS TR, LRREE Bk, CREAM. Fln. BB 37.5kg i, F
RN BTk 16.9kg: R 37.5kg 8F, FHEA T EH = EXK 14.4kg. BB A
£ B 37.5kg B, Ol 6592.5kg, HLEHE R 37.5kg M= B 5 646.2kg, BB A MEE R, F

1) IERMEHEI9IFEMEITE. Nu1.957, P-ON1.739 EHKN0.326(5C/ kg) TR I X+ 8 HERF A
R AAERYERLHERA T RS BEEHBIRENGTRIEL O GHERAR), 198848 A B 11T 4 T 512 & EIRT.
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A TR EXK 17.2keg; =& 6592.5kg tL A RS 37.5kg B9 B & 550.5kg, B A&
&R, FHBARAH™EX 147kg. HEHEEBLAH TR RERMTHR ML, H
o BERERE D, HATHD, XARLR, BEANEEBHZEA TR, LiEA
208.8kg/ha A {# = B IXF) 7005.4kg, L ICAEHE = 1597 9kg, T B EBE 57.4kg/ha R B =&
ik 6142.4kg, LLICAEE ™= 734 9kg, HHE 2 52 &,

2.3.2 H.BIEMRE/ER TERBIEAC S BER BoT, G A TR A 172.9kg. HEBE
57.4kg, AT AR B AE =& 7791.2ke, L ICRE I = F K 2383.7kg, H R ™ 1566.5kg, & 5
W ERST I 65.7%:; BEE T 734.9kg, 5 BB ER AN 30.8%: BB S B 1E FI ™ 82.3kg,
SRS 3.5%.

2.4 E.BEPAXESW

HIE KAE A R X 9
e POTEMBR T or AR
EHARETC) = =R e EmE R

A3 X472 100kg B KK SE 7 TR 4 N2.5kg. PO, Ike™, # 2w v 3+ 8 B % A A

X 100

2.4.1 A, BT A AR

X '] - A X R y
100

|

=M o) =
B AR A F R (%) R R x 100
EEEUZF%;O&*EIZFE 5
2 M (o —
FEF A R (%) AR x 100

MR 400, HU LA ER . BB 18.8,37.5,57.4 (kg / ha) B, 43 Bl Hr
FohE K 4% 7= £ K 390.8, 634.5, 734.9 (kg / ha) , B AEFI A 243 512K 20.8%, 16.9%, 12.8%, K
BRAC A B 658 i, A S REAIG; ML 37.5,75.0, 1729 (kg / ha) B, A Bt B R 6 7=
% 538.8,967.3, 1566.5 (kg / ha) , BAEH 25 51 4 35.9%. 32.2%, 22.7%, B ELIE B &1t
i, F R AR,

2.4.2 EBEECAETIERF AR

RBXTE - AKX # N

|
100

> 0, ] =
WAL A 2R (%) e X 100
ERBEXEE - pX~g Y
; % (0 )[0] _ 100 '
RIEF H R (%) R x 100

MR4LUEAXHESN. EREEHAERL KM T (B 172.9kg / ha), i I #5AE
18.8, 37.5, 57.4(kg / ha) BF, 4 5 tb 50 5 & 172.9kg / ha X ¥ = £ % 417.8, 688.3,
817.2(kg / ha) , BEJEF| FH 23R 53 514 22.2%, 18.4%, 14.2%; BEBEAE B 2 /3 n, F Al SRR 4R
TEBEAE 7 A 8 78 2 44 T (BN 57.4kg / ha), i F RIE 37.5,75.0, 172.9 (kg / ha) B, 43 Bt
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PAEBE 57.4kg / ha X3 7= % 556.6, 1003.0, 1648.8 (kg / ha), BALF| F 245125 37.1%,
33.4%, 23.8%, BE R AE A B A in, AR MK, RABYE & /580 bl R B A A B
BE,EABRTEARNEGRE, BEEREXBEMER (K 172.9kg / ha. B% 57.4kg / ha fiL
A) it AR AR 23.8%, BEAEFA AR 14.2%.
2.5 BRI IIENKER

REEBIEY & TR, U Ry TSR, B A XK (R
jERH =B SHEX RS EEW aa . B

=]

REXECO) = e m

AFRABHFREREZHBRLREXRTENTIENIRFERE 68.9%. MEBLXEX™

B =42 ZRETEKE, EREETEAEETFEN =02 —. X—gRMEER
BATHEBASR RO EERN.

X 100

FPREA X ERAEFEBIENIRR, @I AER SRR A B FNEE, Bk
B 5T R AL 0.9679~0.9832, TEULERY AT #HATHIET M B R v &, AT
BATFAEEEREN A ERRK. 15 SIEHMBAE.

2 % x W

PIghEE. M3 dr SEYIRGT. AR R (F8), 1984, 131~139

EEH, WA RS, BEX ERMEARRERH M. BEIAWHE, 1991, (3):40~42
OEE. RBKIT. EERGHRE, 1982, 549~554

WK K%, Ri¥(ESSRUER KA. LERHEERE, 1980, 296~299
BRITEAMBETIS. MAELITREFR. BREK BRIARBBM, 1986,

Bk, EaM., BRXAS. NEBEEEHEAMERRRE. TR, 1988, (5):1~4
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OPTIMIZATION MODEL FOR FERTILIZER EFFICIENCY
OF NITROGEN AND PHOSPHORUS COMBINATION IN MAIZE
PRODUCTION OF BLACK SOIL REGION IN SONG NEN PLAIN

Han Bing—jin

(Heilongjiang Institute of Agricultural Modernization, Academia Sinica, Harbin 150040)
Summary

An optimization model for yield and fertilizer efficiency was established by many
years and sites experimentation of N and P fertilizer combination for maize production
in black soil region. The results showed that the optimum rate of N applied was
172.9kg / ha,that of P,O, was 57.4kg/ ha, and the optimum N:P,O, rato was 3:I,
which could win an optimum yield of 7791.0 kg / ha. Within the range of optimum
rate of fertilizer application 14.4kg and 16.9kg of maize yields could be increased by
each kg of N and P separately when the applied amounts of N and P were equal.
The efficiency of phosphorus fertilizer was better than that of nitrogen fertilizer, but
the yield-increasing potential of N was far higher than that of P. 734.9kg/ ha of
maize yield could be increased if only phosphorus fertilizer was applied, but
1597.9kg / ha of the yield could be increased when only nitrogen fertilizer was applied.
Under the condition of optimum fertilizer application, N fertilizer’ s efficiency was
23.8—37.1%,and P fertilizer’s efficiency was 14.2—22.2%. 68.9% of maize yield was
dependent upon the soil.

Key words Yield, Fertilizer efficiency, Model, Maize



