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Effects of Mixed Application of Slow- and Controlled-Release Urea on Yield,
Benefit and Soil Nitrogen of Zhangqiu Onion-Wheat
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Abstract: The purpose of this study was to screen out the appropriate mixing ratio of slow-controlled-release
urea (CRU) and common urea (U) suitable for Zhangqiu onion-wheat, and to realize the high efficiency of
one-time application of slow-controlled-release fertilizer. Field experiments were conducted to investigate the
effects of different mixing ratios of CRU and U on yield, apparent utilization rate of nitrogen fertilizer,
economic benefits and soil nitrogen of Zhangqgiu onion-wheat. The results showed that compared with
conventional fertilization, the total yields of onion and wheat in two seasons increased by 2.2% ~6.0% and
4.3% ~5.2% respectively in 50% CRU450% U and 70% CRU +30% U treatments, and the nitrogen
apparent efficency of 50% CRU450% U and 70% CRU430% U in spring onion season increased by 3.44~
8.48, 2.74~3.77 pecentage point respectively, 50% CRU4-50% U and 100% CRU in wheat season increased
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by 6.41~6.96, 3.00~6.98 pecentage point respectively. In spring onion season, 50% CRU-+50% U and
70% CRU-+30% U increased 10 783.93 and 5 823.04 yuan/hm? respectively; in wheat season, 50% CRU-+
50% U and 70% CRU+30% U increased 2 035.33 and 1 448.24 yuan/hm?® respectively. The nitrate nitrogen
content in 0—20 cm soil under 100% CRU and 70% CRU+30% U was higher than that in conventional application.

The accumulation of nitrate nitrogen in 20—100 cm soil layer with slow-contrdled slow-release fertilizer was higher

than that of conventional fertilization, and the higher the mixing ratio of slow-controlled-release fertilizer, the higher

the retained nutrient content. Considering all the factors comprehensively, 50% CRU4-50% U was the best ratio

applied in Zhangqiu onion-wheat, followed by 70% CRU + 30% U. These two ratios could achieve one-time

application of slow-controlled release fertilizer, at the same time, improve the apparent efficiency of nitrogen

fertilizer, increase economic benefits, and prolong the ability of soil to provide nitrogen.

Keywords: slow-controlled-release urea; mixing ratio; Zhangqiu Onion; wheat
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11 ARl K2, 2013 4E 10 H & 2014 4E 6 H APl
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J&i 76 Ab 3 A% 45 39 K 5 . 15 ) 2 035.33 J6/hm”,
AN 6.43 % HLWR N T5 Ab B, GAF] 1 448.24 T/
hm* , T4 % a5 38 hn {8 5 K, X 1.36 J&/hm”, T7 4b

PR BEAR . W10 R /N b A 25 B B 19 2R 5026
CRU+50% U, HikH 70 % CRU+30% U,

5 100% CRU ML, KA, T5.T6.T7 &b H L
B A AR 694.82~1 621.24 IG/hm” . 2 ZE3 25 40
Ji o T6 Ak 3R 4% 1 0 &, 35 3] 18 965.95 J6/hm”,
AR 3N 13.35% , ok S T5 Ab 3, 35 #] 14 005.06
J6/hm”, T7 5 AR (R 8) .

/NFEZE L T5.T6.T7 A0 NE R AR 3 20 389.10~
907.89 J&/hm’ ., 2 ZEAL 45 AN, T6 Ab 3% 4 19 i e
138 %] 2 033.97 J6/hm? A4 2530 6.42 % , Hk oA T5
ALH IR F) 1 446.87 JC/hm? , T7 4 BB 25 FRAK

3 e
3] EZEEEEREERILSEYFE. ]EFAZE
e

RARBFFE 2 R W] G REAB IR IR R — M Sk it
HAFARTT shie A R = i R AR
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TN 40 Y0¥ B AU A L 22 28 43 1) LU B PR 3 4 348 7
TIYOR 1456, /N2 R4 8 19.19%0 , KR e fllki 40 5
TR EHE T 13.79% M 8.43%0 30 U R A 5 IR &
BRI K= AR R — UM 4t 1 72 9.00 6
AR, i R IR RIB W LI 7E 702071 50 %0 B, 58
2,3,4 EA/EY = & b > B R 8 i 3.07% ~9.16 %,
2013 4E5 AT R IR F AL FH Y /N2 A SRR IR T
T IE , 2013 47,2014 4R8I AL B0 A BB = 1
100%CRU,100% CRU, 70 % CRU 30 % U kb B ) + 5

B 25 B i T 20 WU AE L E I 28 2 B AR 5 AR 45
TR AT DA g /N2 A R i - R A L — R R
JIE 5% 43 Rif SRS OAS J2 B Bl A, B TR I 2 R IE A A
F LR JE L R AR UE T AR O B AR K TR
Jyrfs BARE S AL R R T S () ZE K, DT R
THRL= R, T BB IEAEAE S 22800, BT LA )
ERABRES - L5E 2 TRAEAM 2 FANE
AN EREN N 50 CRU+50% U, Hik N
70% CRU+30% U,

K7 203 FEM204 EEZERBEREZLESIRERLEHIENEFHE

- HE Ak 1 A 38 Wk / U=/ e € AN B A/ B Rk A/ R
(5 » hm™?) (kg + hm™?) G » hm ™) (G » hm ™) G« hm 2 /%

T4 2316.05 —7452.10 —8565.96 2700 —8182.01 —5.45

TS 1621.24 2568.60 4744.28 2700 5823.04 3.88

K& T6 1158.03 6865.60 9241.96 2700 10783.93 7.18
T7 694.82 —10009.90 —11625.32 2700 —9620.14 —6.40

T4 1296.99 165.99 398.39 900 1.36 0

. T5 907.89 606.72 1456.13 900 1448.24 4.57
2 T6 648.49 743.26 1783.82 900 2035.33 6.43
T7 389.10 —236.58 —567.79 900 —56.89 —0.18

BB BB IR R A% 4 2 917 T8/, Wl IR R 1 700 JT/, AT A HE — K 450 J6/hm? , K2 3 YOl AL siAS , /NFZ 1 W, KA #% 2013 4F

1.2 5t /kg, 2014 4 1.6 7€/ kg /NE W kg B4 2.4 78/ kg, T Al

RS 2013FEM204 FELBRBRERELES 1000 EEBREAEHELEHEFHRHE

JIE Aok 8 A 444 sk / s/ BN s € B2/ &
1E4) fib 7 . B » . - . _ ,
(7T » hm™?) (kg » hm™?) (3T » hm™2) (3¢ » hm™2) W/ %
T5 —694.82 10020.70 13310.24 14005.06 9.86
KA T6 —1158.03 14317.70 17807.92 18965.95 13.35
T7 —1621.24 —2557.80 —3059.36 —1438.12 —1.01
TS —389.10 440.74 1057.78 1446.87 4.57
N T6 —648.49 577.28 1385.47 2033.97 6.42
T7 —907.89 —402.56 —966.14 —58.25 —0.18

GiE RN REAE HEAE Y WO R R L 42 i AUIE A R
CAREI AR Z B IES, W 60% CRU+40% U b
100% U FAEH FHRAR 5 7.6 A1 20 #0200 5 /N 32 10
B R K B B PR 2 PCUG60 A0 F) T R 4% > 18 i e
P 17.3%6 . ARUFFE R KA /N AR F
JH % e w5 19 ¥ & 50 % CRU+50% U, Fo > 8 it JIE 452
1513.44~8.48 AN 43 1 HR 43 B K 0 70 % CRU +
30% U M3 hN 2.74~3.77 A H 43 mi s /N EE 100% CRU
I 3.00~6.98 EH AL, ARV FH 2525
Ji PR AL FRE PR 3R AL 3R 218 Bk R 1 AR RE AR D)
S i, A E S R R S s . BRI
FEF R 5 T 100 % CRU (7 K 2B IR AN B A —
5 R R SRy F it A SR 1 0 A K A A 4
LR MRBO AR ST 1002 CRU, fif IEY)
WOER B kAL RS FF P AR S & KT 1000 CRULH
EHTBIREIYA K TEEL, Wi ™ & I 100%
CRU &, & S E5 B R A P 1) B & 2 & T 100%

CRU., & B & A FH R T8
32 ZBEREBEBEREREILEIERENXZR

IR ITEHLAAE R AP 4 ORI R R
Z— LR A AR AR LI FCIRBY . A
WF5E el P B AUIE B 2 B AR U Mk 2k, 2 v B
FErHEES A TR, 0% CRU 5 60% U BIR—IK
PEBL it v A7 O AR W b S 4 AR B9 AR B
FI L RBEIE R I B O i IR Ak B A HE A S
AAE 20100 em + 20 BB & T4 A0, i 5 2
MEERICBIR O REEARE R, B
Al RE FE R ZERICA R 8 Bk &0t 2=y
MG, BRI IR L A8 TE I — Uit FH 8 2
A3 U AR B AE 20— 100 em HJZ A EM T &k
MEAb 3, ABFFEH 0—20 cm H 100% CRU 1 70 %
CRU-+30% U & & T 2 i I, 50 % CRU +
50%U.30% CRU+70% U & > 15 it A , 138 HH 13 54
RIS & T 50 %05, — Ut O B 2802 i A
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MARMMT U0t . R B AR L S RIS
PR LA 5 B A, B HE — 25 A 100 em AT + 2
MR ZE S, LR R e, A, BIREE
FENE L] 50 %6 ~100 Yo i H3Erf R B B S A B i e T
BRI, M HESA S B THEAS &, X F%8
S FR T M b S A A AR R A R T R e S )
BAMFACH T X 5 R ZHP 5 —5.
33 @FNEESREBRRERL

Gz 45 T A R R i v s A ROME LA 2, BT LA &
AXELIR AN B R H . HajA = g2 B &=
BTN H B AR 4 i | B i L oK R 4L B
BRABEAE R T S K292 2 917 T/t AR BIR —
FEMIIRZE (1 700 J6/0) 1] LLFEAR AN K . ZEAS B v,
KA A AR & 375 kg/hm?® , #5456 R F WIS 40 15 JR
2L AR A AR S 2 544 58/hm? , 4 #it F  58
PRE N 1 386 J6/hm”, W& #2249 1 158 JG/hm’.
NZE TR 210 kg/hm® , 25 4 5K A IR IR & .
T AE AL AR A S 1425 J6/hm? , 4= 8 it 3% 5 JR
EoN 776 JG/hm?’ . I E H 22 2 649 J6/hm* ., B HE A
fEIR R 5858 IR R BIRG  IEE AN T P& Z
A8 e AR N T R R S R I 8% 2% L 50 % CRU
+50% U MRS e e » U AR B 8% 4 LG 100 %6 CRU
BT 20 999.91 Jo/hm* . Ho = 15t A 4% Jin 12 819.26
Jt/hm?; ¥k Jy 70% CRU +30% U, It 100% CRU
BN 15 451.93 J6/hm?, kb 2J 50 A 3% i 7 271,28
JC/hm*, XS5 R 5 R ZHEE R — 8 N E
7% 80 % CRF B AR BRI Wi 1 373.8 J6/hm”, FoK
ZEHC 1 357.9 J6/hm’ s 40 % BB A S 60X IR KB
TR — WML it 8 i MR 3R AR B, /N2 Rl 1 108,12
J6/hm? K FE G 2 497.80 J6/hm™* 31E B 28 45 B¢ Ik
F 5858 R E B LG A D0 RE R AT R AR 3
N2 G2 .
4 5w

AR R RA—/NE Bl Ll 2 95 BB R
JIES S B — Uk PR A 2% 5 R IR 3R 5l IR R R
Be LA 500 CRU+50% U, Hk 24 706 CRU+30% U,
50%CRU+50% U F1 70% CRU 30 % U &b 3 ) ¥ 2
A /NG B i 4y 0 e 2D It R Ak B R v 2.2 %6 ~
6.0 Fl 4.3% ~5.2% ; A E 3= W R FH 2 43 51 £ &
2.74~8.48,1.86~6.96 4~ E 43 i s VU Z=AE M) 1Y 0 22 %
AR 7 271.28~12 819.26 JG/hm*;0—20 cm 1
JZ2 100 % CRU.,70% CRU+30% U kb B 4 5 A 25 A
SEETIEMIE. 20100 cm L RSB ZEBEE
A 3R SR A AU R AR T S B AT L T L B
G RNEBR o 8E  REA R .
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