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1 ¥MREF=E
1.1 KGR

I F 2017 42 6—10 H 76701 5§ 44 200 B+ il 45
(33°47'N,113°50" E) - J§& , - e g i £, Fi by
BRAE AR O AN o BB RT 0~20 e B2 £
AP R ON < pH 7.3, A3 HLI 23.5 g/kg, 4 1.68
g/kg, # % B (Olsen-P) 10.0 mg/kg, # % #f
(NH,OAc-K)80.0 mg/kg.
1.2 RIEi&IT

ARG B 6 AN NERHEL 7, B 7 I8 SE ) ] 2 DR

— B, WA SR B HE ) 22 SR A B BRI
AT, PRI, 45 A 3R] SR 40 480 AR B R G481 3 A
— 8 (1), Hrr,30-5-5F1 33-5-8 Ky M b A 1w
(R AL T, 28-7-9 J& AR ML AR b8 2 A () Al 2 oK
X — R MR AR E 5 27-7-12 78 28-7-9 SLab I #2 &5
BRAR 4, 28-11-10 1 29-6-10 A 5 s A s Tic 7 -
BT 3T A, 18 AN /NIX, BEHLIX 20 HE
B, NX K S 8 me 4% BE 7 B i Bl
750 kg/hm? , Fft I ] 486 — U MR SL it o 6 oK i P A 2500
605, Fi A% J& oA 66 000 #/hm?, F20174-6 H 15 H
&R, 20174F 6 H 23 H 11,2017 4E 9 H 28 H gk .

*1 ARLERFSBNE

Table 1 Experimental design and nutrient input kg/hm®
AbFE Treatment fid /726 Formula type fic 77 Formula AN W P,O; #K,O
S RIiT=E A ]

1 RPAIBEAR N 3055 225.0 37.5 375

Farmer’s formula with high N fertilizer
Sk =

2 RPABEART N 3358 247.5 37.5 60.0
Farmer’s formula with high N fertilizer
% i

3 x Jg%ﬁﬁﬁdﬁ 28-7-9 210.0 52.5 67.5
Regional recommended formula
X IR 7+

4 DR FEie 7R I . 274712 202.5 52.5 90.0
Regional recommended formula with increasing K fertilizer
X I e

5 K iTﬁﬁﬁﬂﬁer% - . 28-11-10 210.0 82.5 75.0
Regional recommended formula with high P fertilizer
X BT i

6 DALy -+ 29-6-10 217.5 45.0 75.0

Regional recommended formula with low P fertilizer

1.3 H@mRESNE

FARBEM G 8 d i H, A e S 22 AR
W) 37 dCR MW T 4)) (49 d(Hh ) (71 d(FESK
) 102 dORg ) AL R HL 5 bk 2K, 78 105 CF A&
30 min, 80 ‘C ML Z 0 i it , SR 5 FREUT &, 4t
T BOAEARAE Ry A, SR R R B S R0
VR B 2 3 4R ST i AR TBUREL AR A7 DAL, B PG e Tk
(i fiE D9840) M A & i UEH B b ik (o UV-
5100) I 7 W 7 1 MG EETHE (ST FP640) il
R
14 FES5FEMR

FE R ORI, AN /N X SR 40 #R B AW
4, w5 AR A, SR 5 R AR 07K 0 D A (e B8
LDS-1G) il 5 & 7K i, 4% B /K i 13%0 B AR ifE 45
TR, R, BE R IS BA RN 104
FORA, o I FEORL BE  FERK FRATE AT R
B TR E SRR
1.5 #BWRITE

AHIFGE R SR A WK T8 B 37 0 BB AS0R IRk

i 26 72 J1 RV KA BE BR A LA B
R EWHAEE (nitrogen harvest index, NHI) & & N
#B5% % (nitrogen internal efficiency, NIE) ., %01 s 4=
7= 77 (nitrogen partial factor productivity, NPFP) i
/N W (1
R WORFE Bk A BB /AR AU BBUR < 100%6 (1)
AENHHCR=FR B/ a S 2B (2)
RICARLE T Ty =Fphiy &/ AL & (3)
BER WA £ (PHID) (B R NHRCE (PIE) (BEIE
B 25" J1 (PPFP) LA R AP 3 5 K0 (KHD (B
HRACR (KITE) AL A7 11 (KPFP) 1A I
K BB RLAS LB I 25 PPN AS [T E 7 Ak
PR W25 as , b gl Sy S es B 5 IR b
T K A2y B RARA
Flitas (T0/hm®) =HFRL ™ 5 <R E itk —
REAL A 1 X AR 5 (4)
K (Dp, TR MR 1.6 TT/kg s BB X
AF%4.570/kg N 4.870/kg P,0;.5.6 76/kg K,O 31
1.6 HiELIE
X Microsoft Excel 2016 % B 4 4% 141 14 ; H
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SPSS 20.0 #E4T45 1150 #r, db B ) 22 57 % B &R 7
22381, Duncan’ s 47 2 8 b #8 (e=0.05) .

2 #HERESWH
21 FRFFE

MR 27 0L, ANFIEC T A 3T, Bt 7 33-5-8 1 &
KPR A, HoR O 30-5-5, % B3 (P<<0.05) ik T
HAE Ty . BEJ7 33-5-8 Hl 30-5-5 Ay kA T-kE i 2%
AR, HELJr 33-5-8 YRR (IR T HAL AL 7 b 3. L

J5 27-7-12 () F AR B F AR T 29-6-10 #1 30-5-5, 1M
ANTRIEC J5 8] FOKR B AT8 ATRIE 2 R A 2
FEXSF 2 A = UBC 7, 4 DS BEER BCT BRAR T EOKR TS
IR AR, P25 T 45908 . [y 28-7-9 B AR
K/, Hik hy 27-7-12, it J7 33-5-8 T R K e K.
30-5-5 Fll 33-5-8 Ak H IR B35y w8 T I A AL 34, ThikF R
SEARALT H AN EL, BACKRE 5 AR 7 (33-5-
8 FI 50-5-5) FH L , A A A BEHI L 7 $2 8 T EOK ™4,
FE RN T R RO TR

R2 ARBEALETHEXRSE FEHMR FEEPEIK

Table 2 Maize yield,yield components and ear traits under different formulas

WATHC AR 7S TE 8

s WRPERS g R TRE/g  Mk/em BEemo T T B R em T AR/ %
(t/hm?) (10*/hm?)  Grain per 1 000 Spike Spike Bald o Seed
Treatment . . . row number . grain .
Grain yield Spike No. spike  kernel weight  length width per row tip length number setting rate
30-5-5 10.2ab 6.5a 578.9ab 337.1b 24.5a 4.9a 16.0a 37.5a 1.8hc 37.8a 90.9¢
33-5-8 9.7b 6.5a 558.2b 337.9b 23.6ab 4.9a 15.6a 38.2a 2.1a 36.9a 93.8b
28-7-9 10.7a 6.7a 597.0a 346.9a 24.1ab 5.0a 16.0a 38.9a 1.6d 24.4¢ 96.1a
27-7-12 10.9a 6.6a 575.6ab 345.9a 23.2b 5.0a 15.9a 38.1a 1.7cd 22.0c 96.3a
28-11-10 10.8a 6.5a 564.6ab 345.2ab 24.2ab 5.0a 15.7a 37.8a 1.8bc 32.6h 95.4a
29-6-10 10.7a 6.5a 564.9ab 346.4a 24.6a 5.0a 15.6a 38.5a 1.9ab 35.2ab 94.1b

T A FING B R AN ) AC J Ab BER 2 31 4 35 22 5w (P <2 0.05) .

among different formula treatments (P <0.05).
2.2 FHRIL

TR R R4y B R b A KA B
I, AE R AR R R EHOCR S B R A
IS, Z e R (& 1) o ZE4 I By 27-7-1219
RN R YR T A A # i )y 33-5-8 F1 28-11-
10AE EMERmE By 27-7-12 8 % 28K,
HK 29-6-10; it J5 28-11-10 A & BRI o 16
e, B 7 27-7-12 K 2 B, kOl 33-5-8,29-
6-10 F AL 5 W R R i 9 0 28-11-10, 35-5-8 il
29-6-10 %2 /IN; 27-7-12 I 1 38 RFRAL 5, 30-5-5 F i .

Note: Different small letters indicate the significant difference

TERER I, R R B E ARl 28-11-10, HK y 30-5-
5, /AL BN 27-7-12 5 B 3R R 22 AR BN
i A 45 b P (R B Ol 236.5~246.1 kg/hm?,
b B TE] 2% S PE N B BE R BB 75.4~86.1
kg/hm?, kb B 30-5-5 ., 29-6-10 , 28-7-9 {4 B 2 W Wi 41
X T A 3 Ak B B R R B i 245.9~263.4
kg/hm*, LA 28-11-10 %A% . wT LA i, AN [6] Fie Jr Ak 34
TR SR Wi A A B I 22 AR RN A
Je 0 R Ry A B R R R R Wk, L 33-5-8 4k
PR B TR 20 W SCRH WAE R I 5 D 11K

C

3001 A 100~ B 300
— ——30-5-5 — —
£ 250F .o.33.5.3 £ gol ——30-5-5 = 250F —e—30-5-5
3 -7-9 S o 33-5-8 < ~e-33-5-8
=, 200 o Py ol = 28-7-9 2o 200F —=—28-7-9
== =% O -e27-7-12 == ~8-27-7-12
B2 150p ol ——28-11-10 f( 2. 150
=2 =2 40F -a-29-6-10 =2
X~ 100f = = 100
* i ¥ a0 i
® 50 = N 50

0 - 1 1 1 1 J O - 1 1 J O g bl
0 22 37 49 71 102 0 22 37 49 71 102 0 22 37 49 71 102

S Al

Time after seedling

5 A /d

Time after seedling

5 A /d

Time after seedling

Bl AEEFLETEXRRA BB FHCER
Fig.1 N (A),P (B) and K (C) accumulation of maize under different formulas



52 M VS 465 — Y B R T Iy U X B o 7 B 3 400 LR R 1 ) 57
23 HFHFEE 1 30-5-5 B 2R R Ak R i (R T 28-11-10, HoA ik
K W B CR 4 ar  O 60.906.78.0% . BRI 22 RN B3 (812D ELF) . AR T 2 0] ARk

28.4% , AN[] Ab B [A] 33-5-8 1 30-5-5 P4~ 18 UL 5 Y
R E AR B T ol 4 A S B AR 7 . B 29-
6-10 9 AR 8 B0 5, k35 3 T 33-5-8.30-5-5..28-
11-10; e J5 28-7-9 MW WOk 45 % Wl 2 & T 33-5-8; i
77 27-7-12.29-6-10 . 28-11-10 A BRI FicH5 B 5 T oAt
AR (E 2A B.C) o B ARRBER 2R NI RCE S5 R
41.9~45.7,119.7~145.6, 37.8~43.9 kg/kg, - ¥ {&
S 44.2.131.7,40.7 kg/kg. AR 30-5-5 Fi1 33-5-
8 1Y A T N TR B Ty 27-7-12 A1 28-11-10 Y
e 2 R R R A, 30-5-5 AH XA AR 5 4 FH Ky 33-5-8

_ 100 A _ 120
= =
30 ~ 100
g b ab ab )
= 60 2
= 3
o gm 60
: 40 % 40
= 20 = 0
0 0

itk 7= 7 22 AR K L K )7 33-5-8 1 30-5-5 1Y AUIE M AE
77 3 8 AR oAt 4 AN BB TR AC AR 2R 7 )
IR T I A Ak 38, I P B 5 28-11-10 541K ; B 7 30-
5-5 (18 2R LA AR, BRI G4 S O 4= 7= 7 v 1 A
b BT S S C 7 27-7-12 B Ak (& 2G  H L T) .
RIRFEIRA T , 4 A AR 5 T 5 K 3540 17 bk
(%32 (ISR T8 250 R FH 805 (B 37 43 1 B Y 7
), [l ey RUIE A 26 77 ) 5 {ELRA S R0 20 450 A i
FERT A8 o S BURE B e 26 7 T R AR

V/TIII

A AR K% KHI

305 335287 2772811296

Hﬂﬂ'@ﬂﬁ Feltlhze1 formula

150f a

mm

305 315287

HE*+E375 Fertlllzer formula

12 10 -10

305 335287 27728 11296
-9 -12 -10 -10

HE*#Eﬁﬁ Fertilizer formula

-05

BE N EBECR (kg/kg) NIE
o 8 &
T%?%W%Mﬁ%é/(kglkg) PIE

305 335287 2772811296

HEUHHﬁj]— Fertlhzer formula

B AR (kg/kg) KIE

AR A 77 F1/(kg/kg) NPFP
WAL 2L F1/ (kg/kg) PPEP

Hﬂﬂ'@ﬂﬁ Fertilizer formula
ANRV/ING TR R IR AR R 7 Ab 38T 35 21 2 22 57 (P << 0.05) .
formulas treatments (P <<0.05).

B2 AREEFAETEXNRBERUIKIER(A,B,C) . AEMLED,E,PHFREFH(G,H,D
Fig. 2 NPK harvest index (A,B,C) ,internal efficiency (D,E,F) and partial

’%OS ’%35287 27728 11 296
-8 -9 -12 -10 -10

HE*+E375 Fertilizer formula

PR 21 11/ (kg/kg) KPFP

;0 71_0
HE*A{'EE% Fertilizer formula

Different letters indicate the significant difference of under different

factor productivity (G,H, ) under different formulas

ZFE
ANRIBC T N 2 E KRB WA 16 501~18 527
JG/hm?, Hit 33-5-8 1 30-5-5 1% T HoAth 438 e 440 4 7
B AL A A 1 403~1 761 J6/hm?, 28-11-10 #H X £
1, 1M1 30-5-5 A HRe ik, B L IERE A BLBR AT

24

Ji eS8 496~9 848 JT/hm”, it Jr 33-5-8 #ifik,
H R 30-5-5, HoAth 4 4> 15 8l B0 4k B 1 30-5-5 15 i
6.5%~9.7%, Ht 33-5-8 B4 19.3%6~20.8 % .

DL b e8], R4S BT 30-5-5 AR RHE ARSI , {5
FHXT T 30-5-5 F1 33-5-8 /1> i &L BL 7, o Ath 14 ol
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Fig. 3 Economic benefits of maize under
different formulas
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A SR R R X6 H T H B RS [ L 7 — Ik
i X6 B2 T K 1) S i, 4% SR 2 T Dl 2R e 4 G
Qb (28-7-9.27-7-12.28-11-10,29-6-10) A £ K = 4
iK% 10.5 t/hm*, U BH — UM IS T LS 3 oK &
7o BEAh , — U AT B S D FORAE BRI AS A
AR P — M2 7R 2 M — 2R P fE oK
A K AU 38 At 25 B A AR | [ B 25 34
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A Ak = P 1) 3z i, o8 ) 7= 0 B 22 Bl B 4 52
i E MR K A 2 S SR TR A R
ARV AR SRS A BT T, 35 40 W B e T
WY S 2 1) KR 5% 32 B L A1), PR R R 2003 S B A7
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A L TCIE IR TR HOA 2 R AR AT 24
o L 7 4 A R T G T g R )
B K th 2 U 9 s RO 7 R A8 A0 R A TR B VE
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AR  H 50 35 A 38 AR L, AR AR TR A /N i O
30-5-5 i1 33-5-8 Al L 5 A i 25 BH A T H A e
T5 o ARZWEFT I, AR Bl A P R it FH AR AT
FIRSFEIA HH A5 0, Tl 3 28 A - e E AL g
P 1 - TCHL AR B A AR P AR AT AT 8%
17 A0 FH B ok v R 0 e P RS A g
b, Tk A v LA AR KA AU T, DA B
77 BB B R FH X6 0] e 4 T KA B i AR A X s sk AES 34
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Effects of one-off fertilization of formula fertilizer with reducing N
while increasing P and K on maize yield and nutrient use efficiency

SUN Xiaomei', WU Qinghui*, LT Hongjie*, HUANG Yufang’, ZHAO Yanan’, YE Youliang’
1.Henan Province Soil and Fertilizer Station , Zhengzhou 450002, China;

2.College of Resources and Environment , China Agricultural University,
Beijing 100193, China;
3.College of Resources and Environment , Henan Agricultural University,
Zhengzhou 450002, China

Abstract In order to study the effect of compound fertilizer of different formulations applied on sum-
mer maize at one time, a field experiment was conducted to analyze maize yield and component factors, ear
traits, nutrient accumulation, nutrient utilization efficiency and economic benefits by setting 6 formulation
treatments (30-5-5, 33-5-8, 28-7-9, 27-7-12, 28-11-10, 29-6-10). The results show that the average yield
of maize under different formulas (28-7-9,27-7-12,28-11-10,29-6-10) reaches 10.5 t/hm*, the two high-ni-
trogen formulas (33-5-8 and 30-5-5) have lower yields, and the other high phosphorus and/or potassium
formulas can increase yields by 6.3%-9.5% and 7.0%-10.2%. Compared with the two high-N formulas , the
length of bare tip, the number of missing grains and the seed setting rate of maize increased for the formula
with high-P/K. In terms of nutrient utilization indexes, the nutrient harvest index and internal efficiency of
the high-N formula were lower than those of other treatments. The total and net returns of the high-P/K
formula increased by 4.6%-6.9% and 6.1%-9.4% compared to the 30-5-5 formula, and by 9.3%-11.7%
and 19.3%-23.4% compared to the 33-5-8 formula. Under the conditions of this study, the yield, nutrient
utilization efficiency and economic benefit of the formula with reducing N, increasing P and K were better
than the high-N formula.

Keywords fertilizer formulas; maize ; one-off fertilization ; nutrient use efficiency ; fertilizer efficiency

increase ; reasonable formula; high yield and efficiency
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