34 B 4 K A PR Vol.34 No.4
020 4F- 8 H Journal of Soil and Water Conservation Aug.,2020

S#

HMERFZERNZNEZMEERFTREEFELZ MM EH RN

‘F}]' g 1.z ’ ?ﬁﬂ— %?1’2 ’ -7:;"14’—%}1’ 1.2 ) /L)\Qi"?—lj ’ QF 7/[11’2 ) 5{'] }%iﬁlgz ’ }'J"Hi‘})ij
(1 Ab 5 T AR AREL 22 BE AR B8 3% 5 W IR ST BT . b5 1000975
2. T E B TR H AR BT R0 . JEET 100097 53,30 Jb 445 4R PR} 2 e 4% b %6 P BRBE i 75 B . &5 X F 050051)

HE. L NBPT(N— T JEH A B BE =) A DMPP (3,4 — — F 50t i B B2 $5) S 2 & 300 550 , A1) 7 % o e
WL 2 TP o B 52 G B4 ) v A PR 2R IR L SR 43 98 vl B R R 95 A3 20 A OO B AR . i i )R R
RGN T 3B A W Z XS 4 R R AR ERCR . IR 5 AR (D AR AAE (CKD 5 (O R R >
WIE IR 2 (CUD 5 (D PRARIE R T (CUUD 5 (4) Pt Ak 38 7t 410 14 590 v 8 PR 32 (CUY D) 5 (5) FE Ak 36 it 490 ol 550 04k
BIRF(CUY2), 7EE ERMIW O AN 4k 38  2UIC 5 19 15 R PR A7 IR DA 3% 22 8l A8 00
FL R BRI 2 SR R W] S G R S G AR AL TR R R MU B O IR L2 IR B2 A S A
ARG 2 FOoCR RUE GG 5IREC AL G, MERISE R R Y], 76 W %0 At A 1 588
JREMN, B ERME&/NEZBIE CUYL M CUY2 4B & 4% & 4> B AR 55.19%,32.15% Fl 52.46 %,
39.43% . HERFEBIC)E,0—20 cm +/2 CU.CUU A3 HIER S A & = T4 5 KA BIEE, B0 B &K
F CUYL.CUY2 43, CUY2 A 3R A A M BOR T4, 4 /NEZRIBILJE,0—20 cm HIEHA A & & CU,
CUU AbH 43 BIFESE 5,3 RIXFNEAA,CUYL.CUY2 ZbFEF58 11 Kk FIE(H ) . i A A % 1 O W35 0 T4 R it 2
Y CUU ALTH, AEPRAIE P 0 FIA IR A5 9 [7] s 3000150 500 04 2 PR 3R W 35 BRI 13 80 3R Y 5 R IRV 0 SR Ve T
HAh&/NET CUYL ALFR s B0 B T ok 2 CUY2 J8H B K BUBCR B A /0 16) T A BRI 2

K EAMER BT wHEIRE; &k iE

FES S :X53; S512.171; S513 XERARIZAD : A X EHS:1009-2242(2020)04-0270-10
DOI:10.13870/j.cnki.stbexb.2020.04.040

Effects of Modified Urea Topdressing on Nitrogen Volatilization and
Leaching in Winter Wheat and Summer Maize
XIAO Qiang'?, LI Lixia"?, LI Hongyan'?, YI Wenping'?,
Z0U Guoyuan'?, LIU Jianbin'*, SUN Shiyou®

(1.Institute of Plant Nutrition and Resources , Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097 ;
2.Beijing Engineering Technology Research Center for Slow/Controlled-release Fertilizer , Beijing 100097
3.Institute of Agricultural Resources and Environment s Hebei Academy of Agricultural and Forestry Sciences s Shijiazhuang 050051)
Abstract: NBPT (n-butyl thiophosphoryltriamide) and DMPP (3, 4—dimethylpyrazolphosphate) were used
as composite inhibitors. By optimizing the combination and using the drum spray process, a new type of
composite inhibitor coated urea fertilizer was developed. The effect of coating was analyzed by SEM and EDS.
Field experiments were conducted to systematically evaluate the effects of different nitrogen topdressing on
nitrogen regulation. Five treatments were set up: (1) No N application (CK); (2) farmers’ habit of applying
urea (CU); (3) optimization of applying urea (CUU); (4) optimization of applying inhibitor coated urea
(CUY1); (5) optimization of applying inhibitor coated urea (CUY2). The field in-situ continuous dynamic
observation was carried out within 15 days after applying urea at the ten leaf stage of summer maize and
jointing stage of winter wheat. The composite inhibitor was uniformly coated on the surface of urea to form a
thin, compact and smooth coating layer. The coating layer was evenly distributed with phosphorus and sulfur
elements, which indicated that the composite inhibitor and urea had effectively combined. Compared with the

common urea after the same N application, the ammonia volatilization of CUY1 and CUY2 in summer maize
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and winter wheat decreased by 55.19%, 32.15% and 52.46%, 39.43% respectively. After topdressing in
summer maize season, the content of soil NO;~ — N in 0 — 20 cm soil lager in CU and CUU treatment
reached the peak value at the 5th day, which was significantly higher than that of CUY1 and CUY2
treatment at the same period, and significantly lower than that of CUY1 and CUY2 treatment at the later
stage. According to the trend of CUY1 treatment, the effect of CUY2 treatment on stabilizing NO; ~ —N in
0—20 cm soil layer is better. After topdressing in winter wheat season, the content of soil NO;  —N in CU
and CUU treatment reached the peak value on the 5th and 3rd day, respectively. The content of soil NO,  —N
in CUY1 and CUY2 treatment increased slowly, and reached the peak value on the 11th day, which was
38.64% ., 36.08% and 43.65%, 48.19% respectively lower than that of CU and CUU treatment. After the
11th day, the content of NO;  —N was significantly higher than that of CUU with the same N application.
At the same time of ensuring the yield and net income, urea coated with inhibitor significantly reduced the
ammonia volatilization and leaching loss concentration of nitrogen, among which CUY1 treatment on winter

wheat had better economic benefit, CUY2 on summer maize had the best effect of regulating nitrogen, and

the effect of reducing leaching down was obvious.

Keywords: compound inhibitor; coating process; modified urea; ammonia volatilization; leaching
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