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Abstract: The field experiment was conducted to investigate the effects of common mixed fertilizer (CK) and con-
trolled—release fertilizers with equal nutrient content(CRF) and 20% reduction(CRF80%) on agronomic traits, yield,
economic benefits and soil properties of spring maize, so as to provide reference basis for large—scale promotion of
controlled—release fertilizer on maize. The results indicated that the application of CRF with equal nutrient content
could significantly improve the agronomic traits of maize, such as plant height, ear length, ear diameter, ear row
number, grain number per row and 100 grain weight, and significantly increased maize yield by 15.53%. The yield
was positively correlated with ear row number, row grain number and hundred grain weight, and negatively correlat-
ed with the length of bare tips. Farmers' income increased by 2 371.43 yuan/ha. And the partial productivity of nitro-
gen fertilizer and the content of available nitrogen and potassium were significantly increased. Moreover, the applica-
tion of CRF on corn has remarkable effect and it is worth popularizing and applying vigorously in corn production.

Key words: Controlled-release fertilizer; Summer maize; Yield; Nitrogen partial factor productivity; Soil properties

oK JE B AT ok AR A LA A T
{E IS — KRB AR, FE TR Al A 7 i R 45 T
2R AR o RS A ORI K e AR
4 E A . SR T AR R D B SR TR H O

Y75 B H8:2019-01-04

EE&TH : [FH% & i f & 1+ 5 2% 51(2017YFD0200705)

PE& B A« i R 0 (1987-) , B, & U, WU+, A =5 8 IE e
KA T T

BWAER M 5 05 SRR, E-mail: xiao.yan@leadst.

cn

Jits FH AR L, S50+ 58 57 43 i, AEORL R T 22 34 4F
B, R A0 S 2= ) %58 30% ~ 35%, &
K B R RE A FH R ALK 25.6% ~ 26.3%", A HE 1 2k
ST, AN 2 B IR B I HLVS Y A
P BN R} ol T A B 5 43 B JI0RT 45 0 1Y o L
HEVE A 5] 5 301 0 75 I 2, 208 ) BT S AR 9
e ME R S AR A — 2, T 3 PR AR AR M35 R
PR, B B v N )R 83 RS A 7
M)A s RS, Be 8 Y A IE R 15% ~ 20% , H 2
JE — VR it FH BE 8% 9 2 AR W A A B D 3R 40 1 TR



42 oAb & L B 2%

454

K, EFFIBAL, A 55 A, R, IR E X
5 B AL 35 0 B IOHL B B A AR B2 A (9 F 58 A T
0 R AEATS AR AE — S [, QA A% e e
2 B 4 R N R A T ) — A R K [ A,
P B AE R AR Y b0 I ) 38 75 K& 19 356
Bk, JUH 2 AR L 5t rp i ™ A5 R I B 1 H
e~ IR, R D R GE PR . I, A B
ST T EBIRIEA £ R HERELAE T £
KACE MR 7 R AT L ES IR &
KR S5 1 PRI AT L8, SR T B AT &
K3 3R AT AT A O B R A AE K v R T AR
ST BB 2= ARG A AR S

1 #M#EF*

K I8 % it

I AL A 1 M T RO B REAF I AT, 1%
DX 3 AR b RO 5L I A s i KR 2 KU
i, AR 13°C, = 10°CRRURR 4 349°C - d, AF K &=
616 mm, XAV T+, 3 pH (E 8.35, A ML
O 17.2 glkg, RO A A RO A
514 60.20 mg/kg .38.23 mg/kg .90.34 mg/kg .,

WP B 3L B, 4351 2 (1) CK s B IR
e, i F 2 750 kg/hm®; (2) CRF & BAE” £ oK
L P B IE it A & 750 kg/hm?; (3) CRF80% A
R R EOK B B, it i 600 kg/hm®, iR
24 b A 2T 5E, NEORE 1 Ry R, AN 38 A, At
) 45 B — 20, B4 A0 B 5 T A 24 3.33 hm?, A
WEE W R KT AR (N-P.0s-K.0=
26-12-8) P REAR HR T EHAEN 20%,
HRAMERERIRE , ERBEW30 4, &A=
44% . B BB ON h BE IR — B B A . E 48
TRIE , ZUBEER & & m) B £ oK% R,
AW B BN IR R HEIR — B B ER SN . AP
NE R} 357 H 4505 AR Al R A R A /il A2 77 . oK

1.1

P A A KRR 9587 Bl 2% E A 7.5 T Bk /hm
HEXRT 201746 A 15 H4&ER, 6 A 21 H i,
10 H 7 HYCHR .
1.2 MEIHEMAE

T K BB AT e 20 M R A O
B A A B BLE B 3 A a5, B AN A BE AL 10
BRI MR v SRR, O R AT S A I RO
MK ERK AT TR AR E, B
D68 20 47 /9 98 B2, T3 F AT BE I A 50 K Bk
B, O SRR BB = Thm/ 7 2947 BE O 2 B
PR o i = RO AT B AT R < E R E /100 %
0.85 (& 7K Lh 15%11 ) 5 BNE i 28 7= 7 (kglkg) =
Jiti 28 Ak B 77 £ (kg/hm?) /it 28 & (kg/hm?) &

FRUWARIIFEO0~20 em T2 K, T H &
BT a2 0, K JE I 48 pH A K 3R
BLJTT B8 A 2R A Al | OB Y
1.3 B

X% F Microsoft Excel 2010 317 % 415 4b 34 T 2>
&, & F SPSS 13.0 8 k47 B R 28 U7 22 43 BT (ANO-
VA) KX 2 5 4 (Duncan 325) 3 545 40 e M 407 o

2 HR55W

A [E b AR AL FE 34 E K R E MR B R0

f 2 1 nl 1, 5 CK 4t , CRF Ab P BB B 3% 12
T ORI RR R REORL R AT B AT R BOR B
BE A AR R 1.62% | 7.24% | 3.78% . 5.60% .
3.49% F1 5.36% ; £ A FERK W F FEAR T 50% 5 XF
F K R BEA 5 RN R AL AN K. CRF80% Ak P ik
i R OR AR RERL, A R R
M AN K, 2548 8 2% ; CRF Fl CRF80% 4 ¥, 47 4
BRI E R 2 0] 22 5 3 ok Bk 2E RN
W3 VLSRR RO 45T, 5 B T K AE bR
4K & B BA B e .

2.1

F1 FEAKEELEINERREERK NG
Ab B PR (em)  FEALE(em) B (em)  BHl(em)  BARK(em) HEECA/MmY) AT rRigy  AARLH(g)
CK 262.90b 116.21a 17.82b 4.50 b 1.56 b 76 995a 14.28 b 32.05 b 31.90b
CRF 267.15a 114.26a 19.11a 4.67a 0.78 a 77 250a 15.08 a 33.17 a 33.61a
CRF80%  266.32ah 118.50 a 18.94 a 4.63 a 1.25 ab 76 950a 14.59 ab 3229 b 32.61b

VE + [RIBUA [N ok 4658 25 5 .35 (P<0.05), T I
2.2 AEMHEIRAIEXTEK=E R EZFHUERIZ
#2095, 5 CK A kb, CRF il CRF80% ) fE
P ke, 4 4 & 15.53% F15.17% , CRF 4k
2= S5k ZE K. CRF L CRF80% Ab Bl £ K i

R 9.86% , 2 AR E 5 E B IEAE
CRF Fl CRF80% 4k B HE 44t 157 28 UF 4 42, 43 !l 38 fin
2 371.43 JG/hm* Fl 1 068.41 JC/hm*, 36 B Jiti FH 425 B¢
JIES T S R 3 7 R AR BB



34

Fi R 45 - SR AT SR 7 i B SRR AR

43

F2 AEIHEARALIEX EX=ERE TR E 200

e 7 (kgm®) (%) 2344 (J6/hm?)
CK 9 554.95 b - 11 94891
CRF 11 039.08 a  15.53 14 32034
CRF80% 10 048.51 ab  5.17 13 017.32

TE AT T, Bk 1800 JT /A, W SE B IR IE 2 800 TG/, K

KB I B 3 200/, #h 1 B A4S B AL AR 3 150 0 /hm’

23 ERKRZHEREFEMHEXLES
RINGMERFTY . EREREWER S &

Y AH 56 R B KRB/ IMRIR AT 8 A R E AT
R 667 m* BEAL B Rk R BRSNS
PR, Horp =i SREATEC AT R A E R R R
PEIEAR G, A OC R £ 14 0.998 .0.992.0.996 , i
I3 AN PR K = B e e e
ERARK R E AR, HHERECH-0.997 , B
TRKERMAERHN - KRELEHNE, "2
PR R B HEORL 667w B AUH G AN
3 T IH I B R T TR 7 i Y R I RO

K3 FEARZHKEFENHEXESN

B X1 MAiEm X2 HEKX3 TEHL X4

FREK X5

667 m* R X6 FEATEIXT PRI XS TR X9

P 0.863 -0.62 0.829 0.883

-0.997* 0.891 0.998%* 0.992%* 0.996%*

M SCPETE 0.05 7K
2.4 F[EHEARGIEX RIBRE = B
RNE D A= 77 S i 008 R 2R 0 o 2 4
b o it 45 B A R T 30045 3¢ v i A R T 3%
WE 1 FT75 , CRF Hl CRF80% &k P 24 Rk i 42 & £
K B B E A 2 77 F7, CRF80% &b 3 1%y & JE 1 A= 7

T8, M 64.41 keg/kg, ifii CRF Fl CRF80% 2 1] &
JE A Az 7= ) 25 R W 3
2.5 N[EHEAE AR MR B M

H 2 4 A 50, A0 LTl 00w 3, & B A
PUBT & AR R, 25 5 A8 1B 3, 45 AL B pH
1B FIA 00 & B 1 35 BEAR, (A0 3R] 22 R

80.00 a ¥, CKWM A& EH 2 EKFM, CRF M
5 000y a CRF80% 1l fift & % A3 T & 55 , CRF b BRIk 3 g 3%
ER A JK S, M e F CK, CRF FI CRFS0% B il L & it )
= 50.00 B ERE,B0E S K 21.0%F 7.0% , 7] fE 5
E 10.00 1 i R 2 TR | R 5 R R 2 T
g 3000 ¢ JIE7E 38 v R 28 18 G, ARSI ARG 1 - 38 ik
® 2000 A e R BRI AL B 2 T CKL M T

10.00r 3, 25 Ak B R S o B A P i, Hob CRE

0.00 & e creson Ab PR IR B W E KO . RS g R R, AR R4y
B4 o R A G R A R ﬁ@ﬁﬁ%ﬁﬂﬁﬁ%ﬁ%i&%i%ﬁ&iﬁ &l
i, A F T RO EALSR 4
%4 T IR AL IR RS + B B0 B 00
1k 358 pH fH WA (me/kg) 0% (mgkg) A (mglkg) LI (ghe)
5% i 8.35a 60.20b 38.23a 90.34b 17.2a
CK 8.24b 56.41c¢ 29.21b 92.65b 16.9a
CRF 8.21b 68.23a 32.75b 101.71a 17.3a
CRF80% 8.23b 60.58b 28.37b 91.70b 17.1a

3 ik 5tk

FE R SR B9 T 5 ) R A S Ay i g AR
F8 R T 23 T AN 2 2 0 i E 4R i AE K F
ZITERERRA S T A7 AIEMRIE (=4 —
B ) S50 AR TR IR AE A5 35 mn MERERI 5 | A 35 B
HH, BN S e IR R R 3 A5

XF LB IR ML R B AL AL BN A Bk 5 R
PEAR B A VIR SF 48 bR b AT 0 I 4 R R A, 1R
HE BE I 25 4 o EOK A bk RS RO R AT R
AR ORI KL S5 AR MR AR B, X TR A PR Y
ARk H BA TG R SR R IL AR 68
P B R S AT R AR AR E R
BFIEM K, 5 RARK S B AU ERAL At



44 AoAb A& e BE s

454

B A R s, [ i 2 48 s B O 2E 7 ) Fn
SR RO, A O ORISR A

KT RN AT 42 2 A 2ok AR AR AR 1
W T AR ARy e R ey iE 2 AR
2 FE R FMET B AW 58 Uk it
ERILAY T ERTYRMRE, &5 E K™
i, HAS it B AL PR 17.61% ~ 24.39% , L 2T 16
Jiti FEL 3 7= 0.59% ~ 6.38% , 2 £ e 250G 45 B AT g
T EK B W50 TR R B I X K 7™ o e ™
PR Y 52 e, 45 SR 3R B R K i FH 45 R I 7 A A
FERA R R ERET . AR ANGT SRR
53 Jite FH A R A e 4 R ORI AR IR, ROK 3
SO IA X 5 AT AR IE 4 SR —F, TR 20%
Jit FH 45 R 6 oK Al B — s 1 3G 7 ROCR | AR
9 P A 7 T B o T SO S AR 9 A TR S
2 BRI R % A6 D it 25% ZUIE Y 55 14 T DR UE 77 1 9F
P AR 3 [a) Bt B 4 4 8 R R OT 4

gk 22 P g 45 A B BT A B
R TR 5 e 8] 1Y OC R BN B ), DR
57 WA G R K R PIA K TR &
OB BT S R IE G, TR X ™ &
W EEERREK . AR ERN, - 51T
BATHA ANERREIEMX, SRRKER
FERMMC, TS ENMHXRE RN, XY
HE BB 52 45 R A — 3

X TRAECH G BT, i FH 3 E R A b, 45 R
JE AT S 2D R R I o WA R R R R — R
FE LA T B ARG TR )2 A
Ay e KM ORIt UE SE s B 9 e FH RE 8 O
Fedfta FHem LI Iy, OF ik 28 IR R ik
FEARIRIRE TS 4 SRR 09 BAR™ . Ao 25 4
7N SRR O a it AR R I BB 25 e - B e
R SRR 0 5 a5, T ELIs R 209 )it FH 45 B IE A g
b P i S A A i

Zx LT IR ORI BE 3 oK B
feR s, R ARFHRE ., AL EAHT,
BT HRORENE X 77 2 28 0% 8 g LA SE BRI FH 22 1
S, DL 750 kg/hm® 8 45 R IE A B Dy f A it AT 4
600 kg/hm® ) 42 B AL AL BESIUR IR 2
S E 0k
(1] 40KB,MS%, T H, % 3B B ok K 5
S ] L BCR 24 die, 2008 (15) : 125, 133,
e Jb B o BT e AR A 451 2 15 0 9 (1], - 45 FR 8, 2000
(1):1-6.
A5 F5 R 3 5 M2 0 IR 5 R BT, B 5
SRk, 1999(3) : 193-205.

[2]

[3]

[4]

[5]

[6]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

SRAR BT, RO 5K L0 A v [ SRR R R IR R

KPR 53 = R AR ()], 244z, 2008 (5) : 915-924.

FRIER S F P E R R MM LI R R

1, 1992:228-231.

KR, R TR, S PR BD B0 B 5T R 5

HERE(T).ALAE Tl , 2001 (5) : 27-30, 61, 63.

T BTN, TREA, % 8% B B0 58 3R K

JEE(J]. T Ml BR24 2008, 33 (4) £ 38-42.

BN, X S5, BB UR A IR R IR BIF 5 B BUIR A

JRER[I] R 77 5 AR, 2009, 15(2) : 463-473.

ik FLb LR, S R AUIE 5 A RUNE i

T oK U W B A S ], AR R L R 24, 2017, 42

(1):24-27.

S Rl YA A R I X A R R

FRH B ROE IS )] 35 A B2, 2013, 38(3) £ 39-42.

22 AR TR R, R RIR R S IR R X

TR P BRI RUIR SR A S i [J). VE 2 4, 2012,38(4)

699-706.

INGHL R T HE A A R s B AR A AT 5 A 0

1. 3 ARA Ak B2, 2009, 34(2) : 30-33.

X, ARIA L, XIS L2 vl [ I Pl A Sk e e 3 e — i v

REHFI 20800 M (D). B AL S5 52, 2008 ,23(6) < 1-4.

TRCEREZ T B, TR E SR 5 R R &

JB A T). B L B 2%, 2011, 39 (21) + 12762- 12764,

12767.

TROT, 2R, B R A O TR 28 TR T K g R I A vy

BCRWEFE. W AR AR B 22,2014 ,46(10) : 83-87.

WHE S, PR, S, 25 P BRI 5 5K 7 L

JOT 5% M 1], 35 MRAOl B2, 2009, 34(2) : 28-29.

M OTR B X AR ORI R AL A

K A4 ZE T 30 B 527 7 ik AR MR A 5 (], v [ oA 2

R ,2011,27(12) : 196-200.

e T o R il F B i 3 LD~ JE B ek | =y

R 55 E 52 m )] EY 241, 2010,36(10) : 1760-1768.

LT FERES B AN R4 B R X K = e M= e

PR BB 52 (0] KR REEE 2003 (4) < 86-89.

T SOW, BRE L, S Sl F S BRAE XN S ok

A& R VA 5 R SR 052 m (1] 40 TR 244, 2016, 32

(S2):135-141.

T PRI E R RE AL A0S HE KON B R OK

AR VROV K ORI  5E m [D). A  E SR S

FH2E4R,2010,16(6) : 1358-1365.

TR IR K AR LR S R Z R R[] ok

RBh2,1993(2) :30-33.

PGEEs  BAG AR AR A B ORASE R A LR

F AR IR 0 A O RN AR A M (D] KRB, 2001 (1) ¢

16-20.

XKL sk RLEE RS SR EREAREETERE

Xt e 3Ry T AT A SR M (). MR RS

Bk ,2011,17(6) : 1351-1358.

B PR P W, S it T A R T o A I A

FEAr RO RSB SE L] ) AR AR ML R, 2006 (9) - 13-15.
(HHEHH. T £245)



