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Effect of the blending ratio of controlled-release urea and conventional urea on
yield and nitrogen utilization efficiency of sweet corn
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( Institute of Agricultural Resources and Environment, Guangdong Academy of Agricultural Sciences/ Key Laboratory of Plant
Nutrition and Fertilizer in South Region, Ministry of Agriculture/ Guangdong Key Laboratory of Nutrient Cycling
and Farmland Conservation, Guangzhou 510640, China )

Abstract: [ Objectives ] Effects of different blending rates of controlled-release urea (CRU) and conventional
urea (U) at different N amounts on growth, grain yield, nitrogen uptake and nitrogen efficiency of sweet corn were
studied to provide reference for the application and dissemination of CRU in sweet corn production.

[ Methods ] Field experiments of sweet corn were carried out using sweet corn cultivars of Huazhen and Yuetian

9 as tested materials in Boluo County and Huiyang County of Guangdong Province simultaneously in 2015.
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Conventional urea and controlled-release urea were mixed in different ratio and total N input in different rate. No
nitrogen fertilizer as CK, urea N 360 kg/hm* (U1), 252 kg/hm* (U2), N 252 kg/hm’ with 40% CRU (40% CRU1),
N 180 kg/hm® with 40% CRU (40% CRU2), N 252 kg/hm* with 60% CRU (60% CRU1), and N 180 kg/hm’ with
60% CRU (60% CRU2). All treatments were fertilized with P,O; 157 kg/hm* and K,O 360 kg/hm’. Straw and ear
of sweet corn were collected at maturity period for the N analysis. The yield and yield components were also
recorded after the harvest. [ Results ] The ear yields of sweet corn were increased significantly due to the
nitrogen applications (P < 0.05), and increased as more nitrogen was applied. The highest ear yield of sweet corn
was achieved under the U1, and the second highest yield was obtained under the 60% CRUI, but that of the 40%
CRU?2 decreased significantly. No significant differences between the U1 and the 60% CRU1 were observed. On
the basis of the uniform N rate, the yields of different treatments at the two sites were all in order: 60% CRU >
40% CRU > U. The application of N fertilizers mainly increased the ear yield through increasing the ear length
and diameter and kernel number per row. The accumulative amounts of dry matter and N uptake of sweet corn
were increased significantly by applying N fertilizers, the average increases of dry matter and N uptake in straw
and kernel were 55.1% and 24.2%, and 95.0% and 43.4%, and the increases in the straw were greater. The
accumulative amounts of dry matter and N uptake of sweet corn were increased due to more N applied. And on
the basis of the same N rate, accumulative amounts of dry matter and N uptake of sweet corn under different
treatments at the two sites were in order: 60% CRU > 40% CRU > U. On the basis of the same N rate, the
agronomic N use efficiencies, partial factor productivities of N fertilizer and N recovery efficiencies of different
treatments at the two sites were all in order: 60% CRU > 40% CRU > U. But no significant differences in the
physiology efficiencies of nitrogen and nitrogen harvest indices among different treatments were observed. There
were no significant differences in Vc and soluble sugar contents of sweet corn among different treatments.

[ Conclusions ] The yield, dry matter and N uptake of sweet corn were increased due to the blending application
of controlled-release urea and urea, and increased more with controlled-release urea addition of 60%. The
blending application of controlled-release urea and urea could benefit to the nitrogen utilization efficiency of
sweet corn, and be potential way to decrease the total N fertilizer input.

Key words: sweet corn; controlled-release urea; nitrogen use efficiency; blending ratio
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Table 1 Soil properties of the experimental sites

HhA T3 HHLE (g/ke) Tl Al (mg/ke) AR (mg/kg) HH (mg/kg)
Site Texture Organic matter Alkali-hydro N Available P,0; Available K,O
% Boluo b fFi3% + Sandy loam 447 20.0 217.93 107.95 182.50
A BH Huiyang KiE+ Clay loam 4.50 37.6 128.77 55.97 279.50
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Table 2 Nitrogen fertilizer input, ratios and application methods

B & Allocation of N fertilizers (kg/hm?)

sy
i BRRC L To:al Nkin ut HHE
Treatment Nitrogen ratio 2p 3~4 1] 7~8 i3] HATH Tasseling
(kg/hm?) 3—4 leaf stage 7-8 leaf stage Jointing stage
stage
CK AHER No N 0 0 0 0 0
Ul B, 100% RR 360 U 78.3 U 78.3 U 352.2 U 273.9
Conventional rate, 100% Urea ' ’ ’ ’
U2 W, 30%, 100% PRI 252 U 54.8 U 54.8 U 246.5 U 191.7
30% less N input, 100% Urea ' ’ ’ ’
40% CRU1 TR, 30% 40% FIRERL + 60% K 252 U 54.8 U 54.8 CRU 234.4+U 219.1 0
° 30% less N input, 40% CRU + 60% Urea ' ’ ’ '
40% CRU2 TR, 50% 40% FIRERL + 60% K 180 U 39.1 U 39.1 CRU 167.4 + U 156.5 0
° 50% less N input, 40% CRU + 60% Urca ' : : '
60% CRU1 WUR, 30%, 60% ERE +40% R 252 U 54.8 U 54.8 CRU 351.6 + U 109.6 0
° 30% less N input, 60% CRU + 40% Urea ' ’ ' '
WAL 50%, 60% FEREA + 40% JRH
60% CRU2 180 U 39.1 U 39.1 CRU 251.2+U 78.3 0

50% less N input, 60% CRU + 40% Urea
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Fig. 1 The ear yields of sweet corn in different fertilizing treatments
[T (Note) : A B[R FRERIRAL BEE] 22 5235 5% B KF
Different letters on the bars mean significant differences among the treatments at the 5% level.]
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Table 3 Effects of different treatments on the ear characteristics of sweet corn
K (cm) FEHH (mm) ARFER (%) FATEL TTRIEL
AhFR Ear length Ear diameter Tip fill Row number per ear Kernel No. per row
Treatment i O U7 HH [ I U7 ] [LLZ 1
Boluo Huiyang Boluo Huiyang Boluo Huiyang Boluo Huiyang Boluo  Huiyang
CK 170£0.6b 15.7+03c 469+13a 464+04a 86.1+1.1a 91.1+1.7a 12+£0.52a 12+032a 33+1.7a33+13a
Ul 187+02a 178+0.1a 50.1+05a 482+12a 91.5+13a 922+22a 12+0.50a 13+£0.27a 37+0.5a 37+03a
U2 184+£02a 164+01c 49.1+14a 469+18a 902+05a 892+14a 12+0.17a 12£0.79a 37+0.8a 35+05a
40% CRU1 183+0.1a 17.7+02a 494+1.0a 47.0+07a 91.1+13a 89.8+1.0a 12+0.00a 13+027a 37+0.7a 36+0.8a
40% CRU2 18.1+£0.3ab 16.7+02bc 48.0+1.1a 452+10a 89.8+24a 903+25a 12+032a 12+032a 36+1.0a34+19a
60% CRU1 18.7+0.1a 17.8+02a 502+1.1a 47.8+04a 91.1+0.8a 928+03a 13+027a 12+0.19a 37+0.3a 37+0.8a
60% CRU2 185+04a 17.7+0.1ab 49.1+1.6a 46.8+08a 899+1.8a 888+15a 13+0.00a 13+032a 37+12a37+1.0a

7 (Note) : FHEG AR FREFRA R 22 73K 5% B3 /K Values followed by different small letters mean significant differences among

treatments at 0.05 level.
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Table 4 Soluble sugar and Vc contens of kernel of sweet corn under different treatments

Qb p T % B¥ Soluble sugar (mg/kg) Ve (mg/kg)
Treatment 1% Boluo H{[H Huiyang 1% Boluo H{FH Huiyang
CK 93.27+2091a 121.03+4.04 a 98.74+6.45a 101.49+3.25a
Ul 91.67+1.34a 121.58 £ 6.28 a 109.37+4.89a 106.27 £3.38 a
U2 89.17+1.14a 117.03+ 743 a 103.07+2.39a 105.10+£3.79 a
40% CRU1 92.72+1.60 a 123.78 £ 6.88 a 109.11£2.24a 102.72+£1.20 a
40% CRU2 85.82+2.78a 117.68 £3.76 a 106.00 £ 5.20 a 101.24+1.85a
60% CRU1 9456 +245a 123.93+7.39a 10591 +8.11a 104.08 +3.01 a
60% CRU2 9250+ 1.33 a 114.13+£533a 10299 +7.70 a 101.47+1.75a

# (Note) : RIFNEE G AR FHE LR AL HL R 22 575K 5% B3 K Values followed by different small letters mean significant differences
among treatments at 0.05 level.
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Fig.2 Dry matter and N uptake in above ground parts of sweet corn in different fertilizing treatments
[ (Note) : FE AT EERR A FAL LRI 22 5715 5% WK -F

Different small letters above the bars indicate significant differences at P < 0.05 level among treatments.]

(40% CRU2) ZbFRAFFR T B 1 BEFRIL (P < 79.0%, HhFEFFHIIE K 45.3% (2 5) 1 146.6%
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it AL B A R R R B R T MR BH) . AN AL PR R A A R AR, Hop
(P <0.05), % S FHIE K 40.4%, HHLSHR  60% FEEIRA 30% A FE (60% CRUT) HI R Y B
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Table 5 The nitrogen use efficiencies of sweet corn in different fertilizing treatments

IR JheL] RNEAER FNERA: = 77 T R % FUEAHA R FMFAE R
Site Treatment NAE (kg/kg) PFP (kg/kg) NRE (%) NPE (kg /kg) NHI (%)
L CK 59.94+4.81a
Boluo ) 8.67+1.29b 38.07+221¢ 11.61 £0.50 a 79.80 +24.53 a 53.52+238a

u2 9.81+1.41b 49.64+357b 11.45+1.06 2 89.15+24.07 a 57.33+2.58a
40% CRUI 10.70 + 1.74 ab 50.77£2.02 b 1626+3.75a 76.83 £26.89 a 57.05+4.29a
40% CRU2 10.71 4 0.58 ab 65.09+2.26a 12.81+4.49 a 88.02 £33.61 a 59.92+521a
60% CRU1 10.70 4 0.59 ab 52.67+2.95b 16.84+8.02 a 7923+ 1593 a 6133491 a
60% CRU2 13.2840.62 a 70.08 + 0.60 a 18.60 = 7.51 a 80.67+25.52a 61.04 = 7.03
AP CK 71.02+595a
Huiyang 8.50+0.63d 33324159 ¢ 17.12 + 0.44 ab 53.91+838a 60.03+7.12 2
u2 8.78 +0.62 d 41.61+134b 13.82£2.70 b 5427+16.59a 6428 +7.11a
40% CRU1 9.90 +0.23 cd 42491260 18.22 4 1.40 ab 548448992 61.15+2.74 2
40% CRU2 11.61 4 0.48 ab 57.26+2.12a 17.55 + 4.78 ab 55.05+22.44a 65.93+7.13 2
60% CRU1 10.87 = 0.73 be 45.16+0.87b 19.42 +3.31 ab 56.58+9.76 a 62.69 +2.86 a
60% CRU2 1246+ 0.84 a 60.11+1.68 2 22.67+232a 53.47+10.92a 64.38 + 4.04 a

¥ (Note) : NAE—Nitrogen agronomic efficiency; PFP—Nitrogen partial productivity; NRE—Nitrogen recovery efficiency; NPE—Nitrogen
physiological efficiency; NHI—Nitrogen harvest index; [A151 5 J5 AN [7) -1k F2 75 M [F] 5 45 A0 B 22 35 5% 27K F- Values followed by
different small letters in the same column mean significant differences among the same site treatments at the 0.05 level.
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Table 6 Soil available N after corn harvest
in different treatments

s 2 1 Ty
Treatment Boluo Huiyang Average

CK 105.84+7.75a 108.32£590 a 107.08
Ul 126.74 £ 16.42 a 120.79£5.36 a 123.77
U2 121.15+ 747 a 111.61+3.90 a 116.38
40% CRU1 126.27+17.48 a 119.70 £ 12.73 a 122.99
40% CRU2 11291+11.99a 110.51+10.83 a 111.71
60% CRU1 123.65+3.92a 11881+5.71a 121.23
60% CRU2 11448 +7.18 a 113.79+16.46 a 114.14

I (Note) - [FAIFVEHES AR FEEF R AL I R] 22 73k 5% W&
JK3F Values followed by different letters mean significant differences

among the treatments at the 0.05 level.



34 I, AR EREIRER S W LR Z O LU X T oK™ R S A B8 52 g 629

3 hie

At EORAE K AP HA YK, W 508 s 22
R R R, X TR ISR K520, R B K-
S ORI B R R IR . At
RAERWEY, RS E RS E K E, S
AR BN, B ORI AR Y B R (F 1
FIE 2), F—2 R R E T F K 5T R G
HWE, Wk, i D &R oK,
L BATRECRI R, ARRITEARE, DI S I
FECRE ARRFFR AR, R OK AR AAEOR R it
A ryg e E (R 2)o RN, BEE i A 5
i, EEOKREA R C S AT A A TR
(3R 3)o BRAFRALSFMINCE, A P 2 RE B S Al B Kk
L P ORENE B LG REE 35 L DA TT HR R R ROk R
RIS . DRSE R, I RO U Y e A
FESLPRI R 25 S | [A] iR E A7 HEL RERR Y
e 240 A ST A i AR S TR 9 5 Y Fh R
B, YR TR EEA . KR, AL,
AR XFR R EEOR, DA RN N
360 kg/hm? 2R AYHT T K™ ff e, RS R S ET AT
FELE AL 4, {2 0 B o i F BOM T B AR R
AU EE TS, A0 T i 1 0] g b - 357 5 5 4 R o
YRR, 439 21.5°C F120.8°C, 106.1 mm F
101.1 mm. PG SO L, A&
EEE, IR KA TR B A T (HA
KMFFEF, FERE X K PR R A TR I,
T HAERG TN 20%~30%",  EL b A R AR 25k
2 OANRA T AR R, RIS
FFIVEEL I V9 g = 39 b 0 X K 7 1) BT R A X
— 3, ik, AHESE T K A A R RO
FHARR 2 237 it R e 1) 52

AR DERWH T EMGE, Kk, 53
AR R AR E ok R A e B G
LU Ty T, R AR AR B A AT
P, AR, & FEAFTNY Y R R H
BRARAE = B ERAEIREN, FR I R
iK%, A& R, J TR IR AR R
FEXFRAR, HWkERS, HERRRSE W/ h, W
W, R A S B AR 7 ek AR R TR R
WK e T KA AR R E . WA ET U,
T K A 4 o i e R R R 3R W R B e AR T
WATF IR R IR AR =, I e 22 28 30 3k 3] g e 20
PR R RT : 22 3] U SR OG0 BT BT
AE I AT AE 2 6 £ 100 0 260 R PR B8 i B 3 R I T oK

PR i TR RO R R, iy
HRUER & B )RR R RS, SN ) Y R
W SRBREE AR OCHES O R S ORI BT AE AT
A 28 6 £ 30T 1) 17 50 B2 B i RN OR i Kl
RV 3 PIUGE L, 4515 90 4800 AL A T e T 45
BB AR TR BT R, el A SR TR B R
TR Z (A L, UK e R R K
FIRREOR, JEAEAT, BIAGRAE: W, 7R
FRZ= T SRR, O e T ) AR AR AR, Y
L, AR B O T AR R A L, O
¥ NN Wt N N 2 N

G 42 R ML P A 5 AR o ) SR 2 BT R ik
DRERHER . iR, SRR IR R, R
FE B PREE XU 129 BTIBEFE 4 SR 3R, Al Tk
Jiti FH 2 47 B N T 9/ it A AN A U, ] i 52 B
BP0 AFTEAE R, ARSI IR 1 R
PREMEE IR R, H K 5 8 L AL it 5 A
FiF o PEREIRFZ AL @R FEBIRMA, T 83 R
RERbitE FH BAS , S BUAE BRI IR B R 1y, 78
O RARTERE IR R IR R i fig . AR A i
P R RS 15 318 R R A [RIB R L 91 % B oKk A
Ko7 OB R R B, 15 R
RS EERENBIRLEN 1 1k, peimtE. A
WHFE i RR W], KT, ERRR S E WK
BRI AL BE A 7 B 3 T MUEAC AL B, H
WEH PR PR LA A4 i g o XS e
SERALRY, B PR RUILTE T L 3%, = EOK
PR R W R B W R e AR, BEE PR
PR T L34, b N A L SR BE A 4 v . T
e, Rt — AR RATE I L], 5 gk — A
g NN (7R N ok 0 VI B R 2 S = )
I BEAT R

PR — 80 IR 7 0 4 R A -, 40 R
FEUUH FH AN BEAR 4 i S R AE A LS R AR
YRR ERER . B A 1 FAEA
R RUNE A5 B ) P RO 2 S w1 0 % B £ i
o, FHBCRIGA RHERS ., BF5ERM, T RER
RWER SRR . EK . NS RY ZAC A 2
FIEALA SRl e o0 ARBIRFEL AR, P
PR 28 5 3K 18 bR 2R It Ak B A FIE AR 280 AU D
A7 RIS SO IR 25 e T i LA (36 5),
LG R PR R IO LU A4 54 s 3, (EL0 U
A B AR AN R ICAE EOBAT 0 o T [ A AL 7 ]
WO, SRR, DAECE T AR T RS SR ) R



630 R R R L S

23 4%

RESEE, 2014 44 E AR TAE SRR T “feiE
BB €l W IR S =g s EM e BB U i W S I S 5
RACHE I, (R e AT R ki o WESERM], R
MERIRFA N AR A TR KR, N B
Ko R EAEEY BB RS, BRI O S
R AR >0 ARBRTEET AR, 60% R
R L Ak BRAE L 30% MAFAL T, Hl 1K™
5 AEAL 100% i % AL BRI AT B 22 . A
I, PR IR SR AR R K A ] Ay A A Dt ) AT
RUBAR

4 558

AT 490 400 it 8 PR 2% 1 3 PR 3K T A A
T B ORFEII A A9 R R PERL oK, H™ A Ak
KLt 5 H R A AR — B, R OK 7 RS R
PR Z B LE i g B i g i . o3 —J5 i, BRI R
R 38 PR 28 Ak P 2 v BB A 38R I 2
aPa RN (W i 3 E e S ¢ I B N2 Sl ST K (S
HE WU B A Bk A . IR, 7R) 7R KRR R Ok A2
PRI AR, FEIRTRIINIAE S B o O P R PR R A
PR R AT IR R, P LA, e — P
P ] A7 ELAE ™ 0 A0 AL e

& % X W:

[1] BARAL, S, FERE, S5 M B FoK ™ 0 . BTRRERE
ARG PR (7). A TR S LRI, 2013, 19(1): 45-53.
Zhao F C, Jing L Q, Yan F B, et al. Effects of nitrogen fertilization
on yield, quality and enzyme activity associated with sucrose
metabolism of sweet corn[J]. Plant Nutrition and Fertilizer Science,
2013, 19(1): 45-53.

[2] Mg, B, e, S5, M oK BOY B R BUHIE S 0
BT A IR S IR, 2010, 16(1): 58-64.
Cheng J S, Xu P Z, Tang S H, et al. Effects of fertilization on
cumulating characteristics of dried matter mass of sweet corn[J].
Plant Nutrition and Fertilizer Science, 2010, 16(1): 58-64.

[31 HPFHHE, J7 8, XU, 4. 20 144F ) AR Tkl & R 4 5 % e
WIS ARAO R, 2015, (11): 11-15.
Gan Y Y, Wang Z, Liu W N, et al. Development situation and
countermeasures of Guangdong sweet corn industry in 2014[J].
Guangdong Agricultural Sciences, 2015, (11): 11-15.

[4] 3KrRg, 2558, BRI, 4. T RETEADEICHEFRA RBIED). TR
e FEE, 2013, (20): 67-70.
Zhang B G, Li Q, Chen Q X, ef al. Research on index system for
sweet maize fertilization in Guangdong[J]. Guangdong Agricultural
Sciences, 2013, (20): 67-70.

[5] AL, JF5 22, WSEHE. AR A X BEE AT K = R
R[], PER IR, 2011, 27(9): 291294,
Cheng X A, Liang X L, Hu M Y. Effect of different nitrogen

application levels on yield traits of fall super-sweet maize[J]. Chinese

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Agricultural Science Bulletin, 2011, 27(9): 291-294.

RH, IR, TR, 55 R E K E FROC R RUERIIT]. thERE
i 4z, 2006, 22(10): 426-430.

Lin D, Wang Q, Ye D Q, et al. Studies on nutrient characters of super
sweet corn[J]. Chinese Agricultural Science Bulletin, 2006, 22(10):
426-430.

IMVEERR, 28ty EZWE, 55 MEAEXS I K i B R 2R i s e
[0]. ) AR RLE, 2013, (14): 60-62.

Sun G S, Li M, Wang Y B, et al. Effects of fertilization on yield and
agronomic traits of sweet corn[J]. Guangdong Agricultural Sciences,
2013, (14): 60-62.

FRAAE, IRERR, FEAR IR, 55, BRIG R K B0 B R S O N
EXTFRE AT FE[T]. T B A 2718 41, 2008, 24(11): 272-277.

Cheng J S, Xu P Z, Tang S H, et al. Characteristics of NPK nutrition
and as affected by fertilization for fall-sowing sweet corn[J]. Chinese
Agricultural Science Bulletin, 2008, 24(11): 272-277.

REICHR, X/, AR, 45, B EOR AR BRI BC Y5 PR 2 2 5
[J]. ) E TR S ALEL AN, 2008, 14(5): 852-857.

LuD L, Liu X B, Zhao J R, et al. Genotypic differences in nitrogen
accumulation and distribution among different sweet maize
varieties[J]. Plant Nutrition and Fertilizer Science, 2008, 14(5):
852-857.

Timilsena Y P, Adhikari R, Casey P, et al. Enhanced efficiency
fertilisers: a review of formulation and nutrient release patterns[J].
Journal of the Science of Food and Agriculture, 2015, 95(6):
1131-1142.

B, 05, BIRIR, A5 TR RIS i BUIR AR B[], Al
PrE g S5 IERAEH, 2009, 15(2): 463-473.

Fan X L, Liu F, Liao Z Y, et al. The status and outlook for the study
of controlled-release fertilizers in China[J]. Plant Nutrition and
Fertilizer Science, 2009, 15(2): 463—473.

O, TR, IR RE, S EERIEX E A AR RS
SEIEIT]. VEHA4R, 2010, 36(10): 1760-1768.

Zhao B, Dong S T, Zhang J W, et al. Effects of controlled-release
fertilizer on yield and nitrogen accumulation and distribution in
summer maize[J]. Acta Agrononica Sinica, 2010, 36(10): 1760-1768.
B, SEREE, A, A R B K R B () 2 R R
FA AR B A S A4, 2009, 20(11): 2678-2684.

Zhao B, Dong S T, Wang K J, et al. Effects of controlled-release
fertilizers on summer maize grain yield, field ammonia volatilization,
and fertilizer nitrogen use efficiency[J]. Chinese Journal of Applied
Ecology, 2009, 20(11): 2678-2684.

AAh, 2L, AR, A5 SRR 5 IR IR K
ANENERR I ] VR4, 2012, 38(4): 699-706.

Li W, Li X H, Li HY, et al. Effects of different mixing rates of
controlled-release urea and common urea on grain yield and nitrogen
use efficiency of summer maize[J]. Acta Agrononica Sinica, 2012,
38(4): 699-706.

P, BRI, EWEE, A5 FREL REERILAY B SURRTRI].
AL S5, 2015, 30(4): 14-17.

Gao LY, Wang H L, Wang X F, ef al. The significance and prospect
of slow/controlled release fertilizer development in China[J].
Phosphate & Compound Fertilizer, 2015, 30(4): 14-17.

PR, IS, A, 2 AR/ - FORRAR X G R AL L Rk
AT, R E SR S ADRIAAR, 2011, 17(1): 209-215.



34

I, AR EREIRER S W LR Z O LU X T oK™ R S A B8 52 g

631

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

Lu Y L, Bai Y L, Wang L, et al. Efficiency analysis of
slow/controlled release fertilizer on wheat-maize in North China[J].
Plant Nutrition and Fertilizer Science, 2011, 17(1): 209-215.

W, 2R354, 241, 55, ORRIEXT XK A AR K S /LI
RS [J]. A E SR S ALEER, 2009, 15(5): 1010-1015.

XuM G, LiJ M, Li D C, et al. Effect of controlled-release nitrogen
on growth and fertilizer nitrogen use efficiency of double rice in
southern China[J]. Plant Nutrition and Fertilizer Science, 2009, 15(5):
1010-1015.

THRIERS, Z/NER, T, 45 RIS RRL L OO LI 5 MURE RS (A )
AT R[], T E AL, 2015, 48(24): 4892-4902.
Xing X M, Li X C, Ding Y F, et al. Effects of types of controlled
released nitrogen and fertilization modes on yield and dry mass
production[J]. Scientia Agricultura Sinica, 2015, 48(24): 4892-4902.
. LI Bk M. dEaT: PR R AR,
2004. 430-472.

Lu R K, The analytical methods for soil and agrochemistry[M].
Beijing: China Agricultural Science and Technology Press, 2004.
430-472.

BT, SR, BEM, S RN RUI R 3 K R
FRZFTEIED]. K LR, 2016, 30(2): 155-161.

Lu Y H, Nie J, Niao Y L, et al. Effect of application reduction of
controlled release nitrogen fertilizer on yield of double cropping rice
and nitrogen nutrient uptake[J]. Journal of Soil and Water
Conservation, 2016, 30(2): 155-161.

FREEAE, R, RO, 5. BRERHEIT TR M) BT H SR BURRAE S it
NEFEREXTFERE BT FE[T]. AR AR, 2008, (6): 3-6.

Cheng J S, Xu P Z, Tang S H, et al. Characteristics of dried matter
mass cumulating and as affected by fertilization for fall-sowing sweet
corn[J]. Guangdong Agricultural Sciences, 2008, (6): 3—6.

TRELTF, EBE, KR, 55 OR[RIEE R M A0 KSR AR I 5
T[], EKRBHE, 2008, 16(2): 125-130.

Zhang H F, Wang P, Zhang L S, et al. Effects of nitrogen application
on formation of ear under different densities in sweet corn[J]. Journal
of Maize Sciences, 2008, 16(2): 125-130.

FERE, XU/NE, AR, A5 i 2K U2 WSO A e PR 28 2 5
] HPE IR S HLEEAR, 2008, 14(2): 258-263.

LuD L, Liu X B, Zhao J R, et al. Genotypic differences in nitrogen
uptake and utilization of sweet maize[J]. Plant Nutrition and Fertilizer
Science, 2008, 14(2): 258-263.

FE 2 TAR 5, HL, S5 SREIRUGEICE Iy 2UR R T ok e
ARIYFEIR[T]. AR, 1994, (1): 15-17.

Wang Y L, Qiao C G, Jiao S K, et al. The influence of sowing date
and fertilization on the main quantitative characteristics of sweet
corn[J]. Jilin Agricultural Sciences, 1994, (1): 15-17.

Jr A, WA, IEE, A5 RN R S F IR LI].
JARAL R, 2004, (S1): 43-44.

Fang Z W, Hu J G, Liu J H, et al. The preliminary study of new sweet

corn cultivar Yuetian 9[J]. Guangdong Agricultural Sciences, 2004,

[26]

[27]

(28]

[29]

[30]

[31]

(32]

[33]

[34]

(S1): 43-44.

TEIEE, AESE, ATRISE, 5. T EORER IR RAE BOR BB AR
[9]. WAL BRE, 2005, (5): 379-380.

Wang D Z, ShiJ Y, YuQ'Y, et al. The characteristics and cultivation
techniques of sweet corn Huazhen[J]. Zhejiang Agricultural Sciences,
2005, (5): 379-380.

VA, TR R R RO B AR ) SRR AR ek Y s
[ ATEHIE ] AL FREERREE4], 2009, 28(5): 1070-1078.

Tang Y H, Huang Y. Spatial distribution characteristics of the
percentage of soil fertility contribution and its associated basic crop
yield in mainland China[J]. Journal of Agro-Environment Science,
2009, 28(5): 1070-1078.

Shaviv A, Mikkelsen R L. Controlled-release fertilizers to increase
efficiency of nutrient use and minimize environmental degradation- A
review[J]. Fertilizer Research, 1993, 35: 1-12.

ek, 20k, g, 5. B EOKE A RACBON L )], |4
LR, 2008, (6): 16-17.

YouY L, Li B X, Gan D J, et al. Effects of application of controlled
released fertilizers on sweet corn[J]. Guangdong Agricultural
Sciences, 2008, (6): 16-17.

KRS, IRERE, RRIR, . B REBBALA/ERIT K L it 1AL
RBFFELT]. S AL B, 2004, (4): 41-42.

Zhang F B, Xu P Z, Tang S H, et al. A study on the application of
blending controlled-released fertilizers on the growth and yield of
sweet corn[J]. Guangdong Agricultural Sciences, 2004, (4): 41-42.
FokAA, AR, MR R4y IR A M SR e (1], 3%
%, 2014, 51(2): 216-225.

Wang H'Y, Zhou J M. Calculation of real fertilizer use efficiency and
discussion on fertilization strategies[J]. Acta Pedologica Sinica, 2014,
51(2): 216-225.

Tk, it T 104 e R 32 AR B AR UL R IR AT ().
AR, 2015, 52(6): 1311-1324.

Yu F, Shi W M. Nitrogen use efficiency of major grain crops in
China in recent 10 years[J]. Acta Pedologica Sinica, 2015, 52(6):
1311-1324.

XK, KR, TR R, S A EOREAE T ERIERT L TR A1
B SRR RS RE R []. R 77 5 MRk, 2011, 17(6):
1351-1358.

Liu F, Zhang M, Zhuge Y P, et al. Effects of controlled-release
fertilizer on vertical distribution of soil nutrients and nutrient use
efficiencies under potato and maize relay cropping system[J]. Plant
Nutrition and Fertilizer Science, 2011, 17(6): 1351-1358.

&%, FDY, WHR. Rl R RS TS in B0 HAR T /1L
AUk B AR AT [I]. FRBE LA, 2015, (8): 50-53.

Jin S Q, Zhou F, Shen G Y. Feasible routes for reducing chemical
fertilizer use with dual goals of agricultural development and non-
point source pollution prevention[J]. Environmental Protection, 2015,

(8): 50-53.



