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Effects of the Controlled Release Urea Application on Soil Nitrogen
Supply in the Mid-late Growing Stage and Yield in Rainfed Maize

WANG Hao, LIANG Yi, KANG Jianhong, FENG Pengbo, WANG Le
(College of Agricultural , Ningxia University, Yinchuan 750021)
Abstract: Based on field experiment, the influence of controlled release urea (CRU) application on soil
inorganic nitrogen distribution, nitrogen uptake and use characteristics of spring maize (Zea mays L.) was
analyzed to provide theoretical basis and technical support for high-efficiency utilization of nitrogen fertilizer
and high-yield maize in the southern mountain area of Ningxia. Xianyu 698 was used as experimental material.
Five treatments that including No nitrogen was applied as the control (CK), conventional nitrogen supply
UR (100% Urea (U), 1/3 U base application, 1/3 U flare opening period application), CRU1 (1/3 CRU -+
1/3 U base application, 1/3 U flare opening period application), CRU2 (2/3 CRU + 1/3 U base application) , and
CRU3 (100% CRU base application) were designed to explore the effects of CRU input on soil inorganic
nitrogen distribution, nitrogen uptake, nitrogen use efficiency and yield of maize. The results showed that
the soil nitrate nitrogen and ammonia nitrogen content in the mid-late stage of maize with the CRU treatments was
significantly increased compared with those of UR treatment, with the highest increase in CRU2 treatment.
CRU input could improve the yield and nitrogen utilization of spring maize. Compared with UR, the average
yield of spring maize increased by 0.67 t/hm?, the nitrogen partial factor productivity (NPFP) increased by
2.92 kg/kg, and the nitrogen use efficiency (NUE) increased by 6.02%. Compared with CRU1 and CRU3
treatments, the yield, NPFP, and NUE in CRU2 treatment within two years were significantly increased by
0.10 t/hm?® and 0.53 t/hm®, 0.30 kg/kg and 2.23 kg/kg, 2.49% and 9.44 %, respectively, indicating that the
positive responses of yield, NPFP, and NUE to CRU2 in all CRU treatments. Comprehensively, under

reasonable distribution conditions, the blending of UR and CRU had a significant effect on increasing the soil
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nutrient supply and nitrogen absorption in spring maize. Therefore, we suggested that 2/3 CRU-+1/3 U base

application for rain-fed maize in Southern Ningxia.
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2017 0.50 28.19 26.56 107.85 15.48 8.09
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59.19 mg/ kg, 1 W 385 48 JR 2% F it Rl 38 it S5 AL AP

AW 0—60 cm )2, B 09 CRU2 fiff &5 & & 2 &%
. 5% UR,CRU1,CRUS 43 5| # 5 4.03%.,40.04 %,
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(A 3B 2 T BRI
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CK 41.81ab 27.62ab 132.78b
UR 35.97b 21.37b 158.86a
CRUI 52.64a 27.83ab 149.93b
CRU2 55.59a 31.83a 160.40a
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AR 4.2% . ARSI, BEFESEESAES
RO B AR AL DLIF AL 1) R A4k L FF A Bkt S 3 IR &
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FL(CRUL.CRU3A & 2 PE4e i, 1 CRU2 4b 3 7E + 4%
FRAMIENE 5 K AR TR W 3R A T R W A v R
PR # B JR R 150 kg/hm’ + 3l JREK 75 kg/hm” AL
JREASE 2R A A T 0 oY 1 455 0 A R 7 B K IR i
SIIRCR R G L R R BRI W RN 2 —, i
NIRRT FOK P i I UL A A T AL 5
TR R FERR TR T LS 2R F T
R L], ABFFE B, UR Ab 31 E K sk A &
EFHAE A 165.04 kg/hm? , 5 242 F W14 i 1964.20 % 5
CRU 4bHEH L CRUZ b FER I A, AR A R B
LA 185.14 ke/hm’, (&4 F B T Y 69.92% .
RF 1B e X R RL ) BTk % 58 31.83% . A UL, CRUZ2
Ab IR T OK A B S AR B2 R R R LR W UOR O T
S ZEYNITE 7T =Ueh

B A7 T AR AT A R RO B TR TR D E KT
LA = (A Ity N N [ L e 3 S O N ¥ A
B TR R AR B R e YRR
5 R 2 i A 0 o e B M D R R R, — R
Jit A% /5 RN Y 77 o W 2 o Tl R AL, H 42
EREES LA SO NER AN OB A I N NP T AR
AUV RE AR B g Ae L R/ R L i
TR AR LA, 2 By b A AROR B 2
AR L 2 477 4 A A5, CRUZ Kb $5 FL1E 7 i g
i s B R AR — & TR KT T R E R AR L
PR BN BT, HE 3G 0= e, 5l /R R it X
1) 1 AV T BE 37 2 it FH KPR L 4% Xk
Vi) S A AR b R A B T LIS 5 A2 Jr s i) A PR 2
A J& K iZ Oy AT 0 — 2 T
4 5w

(DR /%38 IR R A PRt RE 05 A3 SR TH & oK
ABEPEM A SA S A S M T R
EN )N IR S S N e e 2 A P

(2) 4 B /3 JR R A PRt 2 35 0 F T 45 1 KA
HRAFFRL T A R BRI B T AU A H R AR oK
¥ 3 IR SR SO TE RS B
BEZS VIR G

(345 R/ PR R A P Lt AR L 38538 PR 2 119 it
FH 35 2 T BRI RIS DR A 7 ) R RIE A
R %, 7 a3 0 i o R DR R YR T R R R
By, i B SR R AN FL R ERAE
o WSO P 2 of 7 it 4 T ) O A

A1 R) 2615 L 7 7 R 5 XA R R it 2R DA
PR PR 2 50 150 kg/hm?® = 38 JR 3L 75 kg/
hm® f AIEH .



326 oK R AR 534 %
P— (17] MREgfe ZEAe .22 . FANLBENEERRREK
SREA M B L] 40l BUBK 2 i, 2016, 47 (6)

(1] &%, 2 22, 900, A R AL L) 0 1 R & = % 129-138.

KA ZE W OR A g e L) K RO AE 4 2018,32(6) (18]  FiHuds RATI BN 5 B RER B X 1 4k f
214-221. DUAE i B RO AR F AR A R [Tk £ 4R 15 2%

(2] 253, £ R, XU HE, 55 3 R L X B 6 K i i FH &0 #2,2010,24(6) :79-82.

WFFEL) ). BB ,2007,15(6) : 89-92. (190 X% F e sk AR 81 Bt PR 308 - e 1 b LR 3y

(3] IR HEEZ B A5 F R /3 3 IR 2R 0 it o 4 R KA AL P E AR R 241 2001.6(5) :63-68.

RPN ™ R ) S A ) ] R AR 24 41, 2018, 32.(10) [207] 065, FEAR 52, 28 28, 45 40 AL X B oK ™ 2 A I [

2054-2061. S R R SR 04 5w L) 1R AR 2 244 4z, 2009,
[4] Cui ZL, Zhang F' S, Chen X P. On-farm estimation of 20(11):2678-2684.

indigenous nitrogen supply for site-specific nitrogen [21] Z%.2H.AMNEENE ERAKXAH L EETHILA

management in the North China plain[]].Nutrient Cyc- B 25 A8 S s )], B KR ,2013,21(6) :101-106.

ling in Agroecosystems,2008,81(1):37-47. [22] K& 500, R R AR A 7 X0 Fok I HIETRHLA

[5] Kimetu ] M, Lehmann J, Krull E. Stability and sta- SR [T]. oK BF2E,2015,23(1) 1 143-148.

bilisation of biochar and green manure in soil with dif- [23] Jian D, Wang Z H, Li F C, et al. Optimizing nitrogen

ferent organic carbon contents[ ] ].Soil Research, 2010, input by balancing winter wheat yield and residual ni-

48(7) :577-585. trate-N in soil in a long-term dryland field experiment
(6] Wmt. 2278, 5=, F EBREAX LR VLA E in the Loess Plateau of Chinal J].Field Crops Research,

A1 B B TR R A R [T K PR A A 2014, 28 2015,181:32-41.

(4):110-114. (247 BARME, TR 3C 7™ 4 8 e 0 X &/ 22 AR ik

(7] A7 2 kg, 55 48 B X /N 2/ K 4k A 5 1 S BCR) T 52 [T ] AR 241 . 2006, 32(4) :484-490.

BRARBURGE R M m [J]. o E A B4, 2018, 51 [256] FHA LR, TR S5 R IRF X /N Z R 4 0
(20):3920-3927. TS Y R W R H AR B ) A B R R,
(8] EWEHL, RGN BR G 45 42 B8 JR 3 A [F] LU 31 6 it % 2003,36(5):513-520.
KA J R A i s [T ] K AR Fr 23R . 2016, 30 [26] Bk, M, 5K 35 IE S B H £k AR K
(4):178-182. 55 E L] AEY 4] . 2010,36(10) : 1760-1768.

(9] FE&,HE L, KR, F ERAN S IR E IR i % E [27] 27780 B8 /AR BR SCAR. 328 8 IE X /K 4 7™ & R0 80 AE 1)
HEKRTE AR RO E RV s [T ] 5 B 4l ARG S [T ] AE Y8 7 5 B R4, 2005, 11(4)
Bl2£,2016,49(3) :518-528. 494-500.

(100 SOV BT PR 55 A 7] R T R 550 £ 1 45 e SR (28]  AF Ao A2 B RS KR 1038 73800 K B2 e JIE A ) FH %
A TR L OF 5 LT ] A 541, 2012, 26 (4) - WEFELT 1AL IR 5 IR, 2001, 7(2) : 145-152.
699-704. (297 SR, MABLRE, 270, 45 0l L I R R R IC LX) £ K

[11] 2, 800 i, B R IR R 53538 R R IR G PR R By 152w [T, K AR FE 22 4, 2017, 31
B A AR R 52 m [ VB % 4. 2012, 38 (1):191-196.

(4) :699-706. [30] EHf. EITM. FRE %8 X K7 & (>15000

[12] 44 a6, E IR, 5 BRI S REB IR E keg/hn? ) 2 H7 B 1 0 50 ) . o A M B 2
oK BERR PR B B S [ A SR S IR 2 2012,45(16) :3437-3445.

#%,2018,24(5):1194-1204. [31] Glaser B, Lehmann J, Zech W. Ameliorating physical

[13] #hZF. @R RS ARRE M2 LAt s . and chemical properties of highly weathered soils in the
A H AL, 2006 :40-51. tropics with charcoal: A review[]].Biology and Fertili-

(141 FIAHEE ARG BRBT-» 45 A [7] 2 R 60N X 32 6 K 1) ty of Soils,2002,35(4) :219-230.

A B B R T A 1 5 o [ . B ) A 28 % 4. 2014, 25 [32] R ELAE B AN Tl A8 A B R R bk 2 A& 1 S
(6):1745-1751. A [T o E A A 4R . 2014, 3006) : 220-223.

[15] S4s, £ MR 4 AL Xk B £ oK 7= i L AR [33]  ZRm7. ZE 4 i, FL o i, 55O [F) 28 AL 1Y 5 /4 BEE X &
5 BGHE AR R R m [ ] AE Y8 SR 5 R A= i, 2007, KA FE WM AR [T]. R B, 2017,
13(2) :242-247. 25(4):123-128.

[16] He G, Wang Z H, Li F C, et al. Soil nitrate-N resi- [34] ZRLIHRZ B0 4 R R P8 B = 5 ok A4
due, loss and accumulation affected by soil surface FERON B RZ A [, Bk BR2%,2007,15(2) 1 114-116.
management and precipitation in a winter wheat sum- [35] HRUH.RREZE . RO, G R R MR i X 3% X

mer fallow system on dryland[ ] ]. Nutrient Cycling in
Agroecosystems,2016,106(1) :31-46.

B K 7 B R R R e () K R A
2017,31(6):237-241,278.



