B Ak 2020010) . 34-37

3 Heilongjiang Agricultural Sciences

http://hljnykx. haasep. en
DOI:10. 11942/5. issnl002-2767. 2020. 10. 0034

T HEA KA Sk L A5 A0 I X R e T2 B i X e ok 7 B R A g s (). SR el B2, 2020(10) £ 34-37.

DU It HE 3o 38 e T~ R 71 X oK = K
HE A FH 38504 B 52 Wi

FTax,

ALRAOLT, K LI MR a4 M, ERAE

(1. 2R BEREHFHE RAERSFREAMEAT, LT v&RIE 150086;2. B L iz 4 K A
PR, LA & RIE 15008653, EA T HEREMFR ERFILAH, LA A RIE 150086)

WE ARSI AASRFRE ABILA L REE G LFEBESFE AZARSTEANE, ARAE . B
FE BABMTEAGERG, R BRI, SREAW AL 2K ZETHMA 8 945.0 kgrhm”®,
BRI & 8 AV AR ah B 6y S H AP R BT 3 480 A 36.70%6.20. 8% A 41, 8%, %
R DRI SRR EH 12.8% . 1.8%F0 2, 9% sth kb fe s 6 & .38 AP R Fa & R E 4 5 4 18. 2,

20,3 = 21. 3 kgkg'.

XEBREZATFRER AR R RAGHER; &5 ; i Ak

BT A A KA 43 R 2R iE R X R T
BRMEKABEAMRRK 3 MEBRBRY, L
8 g ol XA T s 00T I e g L 2 R I AR
Fo oK F 7= K, AR IR 14 PR - b AN o T FRAR 5 b
i R AIAT A5 B T PR &R KA T AR
EkEES AR E TR AR AR EE
fl st bl A TR A e B R b, KR
v 358 A T R, Bk AR KA o A
HMIEAEREERE., 515500 77 A b B A
o — R e B A BB 8 A 5008 20 1l R B L B IR
R B AE A . Y R K A P T A A A
BB 2w B ROIE, B HE BRI, i —
UEAN A B T I B A i A R R A, e
EEIL & [N & K o Sy 110))1 0 2 N g o S W
7 SR Al g R AR 2 TR AR b A G 0 R] HE
SR R UL BE R TR i XY - A
Rk TR IR TR R M A AL R S AR BRI T
P VT W DX A T R e A L A U X B
BB BT, IR R B
BEFIHROR RFRERN T, BN B RILE &

W FE B 88 :2020-08-07

ESmB EFRA S LRI TE TR B R
HEEEALBUMAFE"HUAEARAFRZERS T
7 (2018YFD0300102) ; B &% & & W & i R 2019 4 54 %
¥ BT H (2018 YDF0300102) ,

E—1EE TH A (1981, B, WA, RIBESE 5L M SR FE 4
B 5 B 4% AR . E-mail ; yuhongjiu0818@ 126, com.
BEESE LKL (1964, B W+, TR A NEEY &=
FIEHEARMSH . E-mail: mdjeys@126, com,

34

KA =R T .
1 ME S5k
1.1 ##

fiti K R R R R 728 KRR LA R

B 187,

1.2 Ak

12,1 K%#st W5 5 7E £ e v i i
DX B AU X B LR s B U 0 A B
KU R EAR & DOiAT - 325 R R B+ |, (K i
W EACRL 728 AN E R 6.0 T Bkehm?, ELE
BRG pfE B E EARAETT £ VLdb AT, e A Y
BREREh A 4 R R M A KA L M
HF 6.0 Ttk-hm?®, BELXBUALEL G2
TE 22 (R - 2 A O BB+ i ok R P oA R
F 187 . FAH %R 6.0 T #khm?®,

R 4 S 0 a8 25 5 LA % 2 i AR P A L ik
AR AL AR AL 3 (OPT) L A M E I CO-N) A it
BEHE CO-P) A At 40 AR (CO-K) , A it i (CKO) FT
BSERE A (CKO 2L 6 AN 4b 3, /N X [ #4150 m?,
3WEE L BHAL X AL HEF . RIE R K 0k 3 3
PR (Fr N 46%0) A AKRE (% N 46 20) M7
AR Z (N 46 %), 3 F ZUIE & b ZUIE B =
1/3 B HE SR AT B R 45 (3 P, O, 46 %) , B0 L SR H
FALE (& K, O 60%) . FIE [R] 3% . — UM it A 5
T FH (R 3, B B ok o (B B IR .

A3 Al AL ) P AR 1, oK i A 1 5
AhFITE DL 2,



10 # Tt A F AL AT FRE R A& E KR * T RACHH AL LG 0

LRE - F - AR

F 1 fht TEEME SRR

Table 1 Basic fertility of tested soil
R HAR A B G A AHLE
Fian sl Available nitrogen/ Available phosphorus/ Available potassium/ Organic matter/ pH
(mg+kg') (mgekg!) (mg+kg!) (g+kg!")
XLk 163.5 32.8 182.3 30.5 6.57
BE 136. 2 25.9 147.6 23.5 7.63
B 145, 3 27.4 157.3 28.9 6.32

® 2 ERERRAREEIT
Table 2 Design of maize fertilization experiment
(kg+hm®)

=3
3
B e N  PO; KO  Zn

Tk AR T 9 472, 5 kg hm* , #E X R
B 9, 4% O-N,O-P,O-K,CKO b B %5 % 18 43
B = 27.2% .11, 0% ,15. 1% Fil 39. 3% . & 4L 7H
®3 AEEEAENEXK=ENHZNE
Table 3 Effects of different fertilization
treatments on maize yield

Test site Treatments

WU, OPT 165 75 90 7.0
O-N 0 75 90 7.5
O-P 165 0 90 7.5
O-K 165 75 0 7.5
CKo 0 0 0 0
CK 228 75 60 0

M OPT 160 75 90 7.5
O-N 0 75 90 7.5
O-P 160 0 90 7.5
O-K 160 75 0 7.5
CKo 0 0 0 0
CK 210 75 75 0

i OPT 157.5 75 90 9
O-N 0 75 90 9
O-P 157.5 0 90 9
O-K 157.5 75 0
CKoO 0 0 0 0
CK 225 75 75 0

1.2.2 MERBAF % +EENEASENE

SR LY/T 1229-1999, + A 500 & & & 5
HONY/T 1121, 7-2006, + 58 5 % #7 I 5& 5
NY/T 889-2004, + A HL T & Bl & 2 8 NY/
T 1121. 6-2006, + # pH {H il F & W NY/T
1121. 2-2006, ERAEBEFFF B2 2 .28 . 28 %
A H.SO,-H, O, & . Z R AUl IR0 , B %
B B e R I B R T O S B T E
1.2.3 ##E4#% HitaPrRH Excel 2019 3%
{0 SPSS 19. 0 4F BT84 .
2 HRGHH
2.1 AEKEXNEKFENFME

HZ 3 AT LLE . BUR 58 10 fh i T 4 2

e g T S T

b £ Ak 7 Yield Yield

Tej Treatments Yoelal/ increase/ increase

site e (kg=hm?) rate/ %

T3 OPT 9472.5 a 814. 5 9.4
O-N 6307.3 e —2350.7 =i B
O-P 7704.1 ¢ —553..8 —11.0
O-K 7351.6d —1306.4 — 5.1
CKo 5254.7 1 —3403. 3 —39.3
CK 8658.0 b = =

S5 OPT 8644.5 a 609.0 7.6
O-N 5848.2e —2187.3 2l
O-P 7281.6 ¢ —753.9 —9.4
0O-K 6798.3d —1237.2 — 15,4
CKo0 4698.8 —3338,7 —U1Lu5
CK 8035.5 b

BE OPT 8718.0 a 660. 0 8.2
O-N 5920:.3 & —2137.7 —26.5
O-P 7276.7 c -781.3 S
O-K 6937.2d —1120.8 ~13.9
CKo 4810.5f —3247.5 —40. 3
CK 8058.0 b

3R OPT 8945.0 a 694.5 8.4
B X OF O-N 6025.3 e —2225.2 -27.0

i O-P 7420.8 ¢ —829.7 —10. 0
O-K 7029.0d —1221.5 —14.8
CKoO 4921.3 f —3329.1 —40. 4
CK 8250.5 b = =
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Table 4 Effects of different fertilization treatments on fertilizer utilization rate ()
R A A0 B A PN R A %F B4 FILF) H 2 ok L m
o, B8 b p5 b g Utilization rate Compared Utilization rate Compared Utilization rate Compared
Test site Treatments of nitrogen with the of phosphate with the of potassium with the
fertilizer control fertilizer control fertilizer control
AL Ik orPT 37:8 13. 8 20.7 1.5 43.1 3.6
CK 33.3 20.4 41.6
®E OPT 35.5 12.0 218 1.9 40.7 2.3
CK 3.7 20.9 = 39.8
HE OPT 36,6 12.6 20.5 2.0 41.5 2.7
CK 32.5 20.1 2 40. 4
SEHI{Y OPT 36.7 12. 8 20.8 1.8 41.8 2.9
CK 32,5 20.5 = 40. 6

2.3 AEMERGENREIENT MR
R 30 %128 06 Ak FR 7= RRH O i N B, 32 AR 4L
A e ey /N VB v i - A B A 7 WL =

i e AL B N 228 P, O, R E K, O
AL A T4 4 91 18. 2,20, 3 Fo
21.3 kg-kg'(FE 5),

x5 AEERLENKFLERNTMN
Table 5 Effects of different fertilization treatments on agronomic efficiency (kgekg')
R e N 4 P, Oy 4 Mo Ko O RO 2K
Test site Treatments N agronomic efficiency P; s agronomic efficiency K2 O agronomic elliciency
LIk OPT 19. 2 73,6 23.6
BE OPT 17.5 18.2 20.5
HE OPT 17.8 19,2 19. 8
S OPT 18. 2 20,3 21.3
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Effects of Optimized Fertilization on Spring Maize Yield and
Nutrients Utilization Rate in Semi-humid Regions of Heilongjiang

YU Hong-jiu', LIU Jie', CHAL Yong-shan’, ZHANG Nan', GUO Wei', LIN Hong’,

ZHONG Peng' , WANG Da-wei'

(1. Rural Energy Institute, Heilongjiang Academy of Agricultural Sciences, Harbin 150086, China;

2. Heilongjiang Academy of Agricultural Sciences. Harbin 150086 . China; 3. Prataculture Research Institute,

Heilongjiang Academy of Agricultural Sciences, Harbin 150086, China)

Abstract: In order to guide the scientific fertilization of maize production,according to the characteristics of soil

fertilizer supply and the law of nutrient demand of spring maize in semi humid area of Heilongjiang. fertilization

experiments were carried out in Shuangcheng District, Bayan County and Wangkui County, and fertilization

suggestions were put forward. The results showed that the average yield ol maize under optimal fertilization

treatment was 8 945, 0 kg+hm?, The maize vield of optimal fertilization treatment increased by 8. 4%, com-

pared with farmer accustomed fertilization, The average utilization rates of nitrogen, phosphorus and potassium

under optimal fertilization treatment were 36. 7% ,20. 8% and 41. 8%. The average utilization rates of nitro-

gen, phosphorus and potassium increased by 12. 8% ,1. 8% and 2. 9%, compared with farmer accustomed

fertilization. The average efficiency of agriculture under optimal fertilization treatment were 18, 2, 20,3

and 21,3 kgekg'.

Keywords: semi-humid regions of Heilongjiang; spring maize; optimized fertilization; yield; nutrients

utilization rate
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