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Abstract

In order to find out the current utilization rate of nitrogen, phosphorus and potassium fertilizers
for winter wheat under conventional fertilization and optimize the effect of fertilization to im-
prove the utilization rate of nitrogen, phosphorus and potassium fertilizers, a winter wheat N, P
and K fertilizer utilization experiment was carried out in Huimin County, Binzhou City. Through
experiments, it is concluded that nitrogen fertilizer is the main factor affecting wheat yield, fol-
lowed by phosphorus, and potassium has the smallest effect on wheat yield; the optimized ferti-
lizer N, P, and K fertilizer utilization ratio is increased by 6.88% compared with conventional fer-
tilizer application, wheat production increased by 8.9%.
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1. 5|8

BN AR B R EUEH M KE IR, (HR A HDEREY) = &t & i A IR 5 530
BB, TR EE IR, AR T A AT P AR TR R R 1], 3o it PR AL S B0
TG, AEALENE B B N R R P IR 2] (3], R ZHT AR, EBEACLL & B T,
&SRR EIEE SEUEY =8 T, JHFEMGE TIEDA . &5 7 IRRR R L5t Ras, B
187 F2 4 IOFREEAR SR RIS Je, SRS RS04 B 10141 [5] [6] [7]. AHFFOE N2 HIARE, RN
JEF B/ 32 A KRR B IR P 265, 9t S/ S TR . (LR MRS R L0 e .

2. RIS
2.1, R SR

2.1.1. REEM S

2018 410 H~2019 4 6 H , kBt o7 TV 0 7 2 R B S M BN A, B AR BRON AR 22 117.4828417,
Jb4f 37.339531, ZHFHIMEKEN 792 mm, PSR 18.4°C, TR 275 R4, TIEAE H 4%,
WL . RHEIEAE L 1,

Table 1. The basic situation of the soil in the test site

= LRI HIREAER

pH HHU (g/kg) TR & (mg/kg) T (mg/kg) U (mg/kg)

8.04 14.47 84.30 16.90 93.80

2.1.2. REHH
BRI R BrE 22, IWEREMEKHEREIL S EE, HEM TR NERE 2006050 FIFE H
2006018, RIGHLEF 667 m? $EFiE N 10 T-7i,
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s, ER

FHRIEE: I EERR, SR 46%;: BRIENELBERES, P,Os 58N 46%; HIL A,
K,0 &8N 60%.
2.2. R

ARIE B 8 NAEH: T1 HMUENE . T2 H MU AE T RIE . T3 H RUREACTCBEIL . T4 H MU L C HRIE
TS UALHENE . To ALt E L ZUE . T7 ML RENETEBEAE . T8 ALt IE AL . RATKIXALRE, A ixE K,

BERHE, BEHLHES, DX 66.7 m?*, RPN 1 me AARIERIGHEAE A H 50, R0 HUAS i A HL
B, FTHE FORUCGR GRS FTIE H
2.3. HERR5

W HUAE 77 % : N 17 Kg/667m?, P,0s 8.5 Kg/667m?, K,0 6.5 Kg/667m*; ILAL AL J5 % : N 15 Kg/667m?,
P,05 7.5 Kg/667m*, K,0 4.5 Kg/667m’*, & Mt FE A4 /N X i fR % 1.48 Kg i BERRES 1.85 Kg. &AL
£ 1.08 Kg; IREATIENRE 2.21 Kgo MUALBAEIEAE R/ NX it /R & 1.3 Kg. B BRES 1.63 Kg. &AL
0.75 Kg: RFHTBMIRE 1.96 Kg.
2.4. MEFSE

FEHR LY-T 1271-1999 W77kl . YR, SRSk, S8 M KIELEZ.
2.5. HISEE

PRI H AT A TR AT 5 8o, AR B k2, &/MXK 133 m, % Sm, MR 66.7m’. %
ANX Bt AE % 7 TR RIS, F kR B R i —

2018 4 10 3 4 H#EM: 11 7 10 H, B 75% 98- FAEFE 7K 4 BORL R B B 22 FH A% BE; 2019 42 6 H
10 H, /NXWER, =,
3. MBER
3.1. AEWE

16 12 AR MER AN RS, BRX AN O, F22EE 2~3 1 A ER0 4N E
KARF, M, NEFE - 3~5 R
3.2. FERICERNEFENF

B 1B, ASFEEIEST /N2 = R R R o R I A it 2N it P e TS Ach 0 4 it ik
7= 10.39%, ATt A it F U AR AL B, LR A D" 3.66%, ANt B A i A AR AL EE,  Lh R
SR 1.40%; A AR AE A A i S0 Bt Pl 490 A A 8 L OB 4 ™ 13.13%, A it Bl A e P 24
AbEE, LERBEE IR 6.06%, ASHET AN E A AL, DL A 4.31%. AL, &R
ST /NEE e R R, HUORBEAE, B AR A /N o (R BOI A e A B R IR N 22 e R i 43.57
Kg/667m’, #2517 8.90%.
3.3. AEACEE T AERLFI A 2R A0

me 2 Alg, SRR EWN) 17 Kg/667m?. #(P,0s) 8.5 Kg/667m*. #H(K,0) 6.5 Kg/667m” I, %
BRI R R 508 28.81/%, 17.01%H1 51.22%, “FIINERIRIFHZHER] T 32.35; St 2 %N) 15
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Kg/667m*. (P,05) 7.5 Kg/667m’. 4H(K,0) 4.5 Kg/667m” I}, &4 (I HI 240 51l 35.86%, 22.63%A
59.21%, “FYINERIFIFHZIE ST 39.23%. DAkt AT AL HUH AL AL ELR 2P I8 T 6.88%.
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Figure 1. Effect of different fertilization treatments on wheat yield

1. FEIFEREALIE XS/ & = RIS/

Table 2. Fertilizer utilization rate for different treatments

= 2. FREIALIERIAERLF A=

B . R, B B . n
PP A T EF R TS pols B WER g e
(Kg/) A A
BooRy Ry =% %%
a) ) AR AW AW AR AW AW R B W
T1 598.5 489.7 1.92 0.78 0.74 0.68 0.12 1.03 13.47 4.54 9.79 /
T2 5323 438.8 1.59 0.76 0.72 0.30 0.11 1.00 8.57 3.92 8.48 28.81
32.35
T3 566.6 471.8 1.93 0.72 0.70 0.55 0.09 1.02 12.22 391 9.08 17.01
T4 575.0 482.8 2.00 0.77 0.50 0.68 0.10 0.80 13.57 4.29 7.01 51.22
TS 629.5 533.3 1.93 0.80 0.72 0.68 0.12 1.00 14.57 5.02 10.13 /
T6 542.3 463.3 1.61 0.8 0.71 0.32 0.12 0.99 9.19 4.36 8.66 35.86
39.23

T7 581.3 500.9 1.91 0.75 0.73 0.53 0.09 1.00 12.65 4.28 9.47 22.63

T8 587.9 5103 1.99 0.79 0.56 0.66 0.11 0.86 14.03 4.68 791 59.21

4. g

R ANER L B BIRRR S RS, SR AU AR Sy, FIREREELARAE R, R L A A
AT AR X A /INZE PR 7= B 2R 7= d, DL BN [ it AL 156 190 6F /0N 22 R 2 e W s U s o ) S
TS H A AR R RO b A T R AT IR 2R . R W A A% 1 TR R T P 24 R R RO
32.35%, MALEARSEIE R FRRERIRIHZ A 39.23%, &5 T 6.88 ANEH M, A /NEF= &35 8.90%,
TESE R EARL R A R R R, g m T hE &

E&WE

[ 2% # R 11 XI(2017YFD0300408); NSFC-LL AR IBC& R & H (U1806215);  LLZRE H IR R 34
—REERA R AT H (ZR201702150249).
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