K F RS W R F R
2016 4F 5 -4 33 4545 3 #1:230-237 May 2016+ Vol.33-No.3:230-237

JLFhRE4L I A e B R 2= (SCU )Xt
TiE N ZEST/NEFER

FKIR 2, EAEM Y, ApARAR |, WAL, AR, Bk 22, BT

(LA MEBR I ORI 1 58 T AR SE B 2 /AR R B IR S AT, LR 2822 2710185 2 NGBS RO KA AR SR 22 B, )
O FERNEEE 010018)

bl

7 E RS BT T AR (DCD) Bk (THU ) FELIK B EERTIE (TFR) LB A6 PR 2 (SCU )X 3R I A AN 7
BRI, RIS BN A (CK) il R 2 RiR 2 (SCU) L SR 4351155 DCD THA TUF B 3 A~ BEAH BE (43 BI40 IR 25 1 = 1Y)
0.5% 1% 2% At FHAE 12 A-Ah3R, 25 R0 < VA I B B3 in , A AT i FZR i, , i 39 e A ) o 5 I - 18 NOs-N
Eri TE 2% U IV R, DCD \THU [ TFR () 438 NO;—N ¥ J3 43 51| b Uit PR 3R FRAIK 29% \22% 1 14% , % S5 UUAH Ak 3 (1 3 8 3
tJ& 2%DCD>2% THU>2%TFR ; SCU 4b¥R 5 29%DCD 1 FH5# B BT , FLAEE FH AR B IR  JF AR B 55 74 d +3E 3 0AY
2% 5 I (i RS AR 0 B b B (P<0.05 ) 5 RS ARAI R 71 SCU #TT LAfe 1398 NH;-N 5 5B i 76 4585 (/KO 3l 70 ik 2
4398 NHi-N & B S5 50l R Z AR H, PRE+DCD B, T4 m /N 22 7 i, FLFE 0.5% 1% 2% I, #83A 31 i 2 /K7 (P<
0.05); THU £ 1.0%F1 2.0% 7R IR EE , /INAZ 7k i 25 8 TRt PR 2R, AF3S ™ ARk F DCD. B b Al PR (SCU) i A il 71 4
VB R E 5 TSR RS A 1 3 PR AL 300 b, el - 18 NHI-N #4640k |+ 3ea (b4l 7 i, DCD A1 THU I F TFR; /5 MR E
T P R TR H 0 FH T R - SRR v T AR e T, R Rl A Al 78 38 b AT S U R R I FIR A R i — 2B

SRR : U AIGR] 5 WU s B ; Bk FF AR i 5 RIS

HE 52 S:5145.6 SERER S A M EHE:2095-6819(2016)03-0230-08 doi: 10.13254/j.jare.2016.0031

L F
2K, EHENE, Wb, 45 JLRNR AL A0 50 A6 IR 2 (SCU)R +HE N I A8 AN P AR I [, Al W5 55 3R 8541, 2016, 33(3):
230-237.

LI Yong—qiang, WANG Ya-mei, YANG Yue—chao, et al. Effects of Nitrification Inhibitors and Sulphur Coated Urea(SCU ) on Different Nitrogen
Sources and Wheat Yield[J]. Journal of A gricultural Resources and Environment, 2016, 33(3): 230-237.

Effects of Nitrification Inhibitors and Sulphur Coated Urea(SCU ) on Different Nitrogen Sources and Wheat
Yield

LI Yong—qiang'?, WANG Ya-mei', YANG Yue—chao', JTA Ji-wen', XIE Lu—han', YAO Yao', JIAO Shu-ying"”

(1.National Engineering Laboratory for Efficient Utilization of Soil and Fertilizer Resources, College of Resources and Environment,
Shandong Agricultural University, Taian 271018, China; 2.College of Ecological and Environmental Sciences, Inner Mongolia Agricultural
University, Hohhot 010018, China)

Abstract ; Nitrogen is essential for plant growth and health, and it is also a limiting factor for the growth in most agricultural systems. Intensive
N fertilizer application has become the traditional habit for agricultural producers in China because of its importance to plant productivity and
agricultural land profitability. But some problems have appeared with the increase of the amount of nitrogen fertilizer applied, urea used in
crops is easy to lose from volatilization or leaching. Therefore, current crop management practices lead to a highly nitrifying soil environments.
Nitrogen emission is the main source of soil acidity and environmental pollution. Several methods for the use of slow controlled release urea

have been reported to be used to control the pollution and to enhance nitrogen use efficiency. There is a growing interest in the formulations of
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coated chemical fertilizers with both urease inhibitor and nitrification inhibitor. Urease inhibitor and nitrification inhibitor may improve urea

2016 £ 5 B

N-use efficiency and minimize N losses by gaseous emissions of ammonia(NH;) to the atmosphere and nitrate(NO3 ) leaching into the surface
and ground water. Dicyandiamide(DCD) is a nitrification inhibitor that has been studied for many years, it can effectively inhibit nitrification
and N,O emission in many agricultural ecosystems. However, limited information is available on the use of the combination of nitrification
inhibitor and urease inhibitor applied with urea fertilizer, especially for thiourea( THU ) and thiourea formaldehyde resin(TFR) applications.
Therefore the purpose of this study is to investigate the effect of urea with different inhibitors to improve the efficiency of nitrogen utilization.
A field pot experiment was conducted to explore how to increase the concentration of DCD/THU/TFR/sulfur—coated urea(SCU ) to affect the
transformation of soil nitrogen and wheat yield. The experiment was designed for twelve treatments which included no nitrogen(CK), only
urea, SCU and the combination use of DCD, TFR, THU three concentration gradients(0.5%, 1%, 2% of urea dosage ) with urea respectively.
The results showed:the inhibition of nitrification was gradually enhanced with the increase of its concentration, high dose nitrification
inhibitor decreased the content of soil NO;-N significantly, the soil NO;-N concentration with DCD, THU, TFR at the 2% dosage were lower
than that with only urea by 29%, 22% and 14% respectively, and the inhibition effect of soil apparent nitrification rate was also 2%DCD>2%
THU>2%TFR. The SCU treatment effect was close to the 2% DCD function strength, and it reflected the inhibition effect in the early stage of
application, the soil apparent nitrification rate in the seventy —fourth days after fertilization was significantly lower than that of using the
nitrification inhibition( P<0.05 ). Both of nitrification inhibitor and SCU could make the soil NH;—N concentration at a higher level, and the
more inhibitor dosage, the higher the content of NHi =N in soil. Compared with the single application of urea, urea + DCD model could all
increase wheat yield at 0.5%, 1%, 2% concentration and reached a significant level (P<0.05). When THU was added at 1% and 2%
coucentration, wheat yield was significantly higher than that of the single application of urea, but the increase yield effect was lower than that
of DCD treatment. On the whole, the effect of SCU on the control and release nitrogen was more lasting than that of nitrification inhibitor,
among three nitrification inhibitors, TFR and DCD were better than THU in controlling soil ammonia nitrogen transformation, soil nitrification
inhibition and urease inhibition. The study can provide scientific basis for the screening of nitrification inhibitors and coated fertilizers, but
the long —term use of exogenous additives may cause potential harm to soil environment, so it need to be further studied about the
morphological transformation and long—term role of different nitrification inhibitors in the soil.

Keywords: nitrogen fertilizer synergist; DCD; THU; TFR; nitrogen sources
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Table 1 The experiment design

Kb FE Treatment FH+e 25 B Instructions

IRE+ME M DCD/GR1(0.5%) DCD/GR2(1%) DCD/GR3(2%)
urea+DCD

JRZ +HRR
urea +THU

JRZE+ARHEERT TFR/GR1(0.5%) TFR/GR2(1%) TFR/GR3(2%)
g urea+TFR

AR E SCU

THU/GR2(0.5%) THU/GR2(1%) THU/GR3(2%)
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XJ R CK it E No nitrogen
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Figure 1 Dynamics of soil NO;—N and NH;-N contents under different treatments
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Table 2 Analysis of variance(ANOVA ) of soil apparent nitrification rate under different inhibitors

[+ Factor df MS F P
JHI57) Inhibitor 2 0.379 277.080 <0.0071 %%
HeFE Concentration 2 0.088 64.174 <0.001 %%
KAt H W Date of sampling 4 2.221 1 622.291 <0.001%%*
< H E Inhibitorxconcentration 4 0.001 0.736 0.569
H AR RAE H ] Inhibitorxdate of sampling 8 0.063 45.755 <0.001%%*
e FERHIRAE H ] Concentrationxdate of sampling 8 0.009 6.638 <0.001%#%**
JHI 50 <o BEx KA H 1 Inhibitorxconcentrationxdate of sampling 16 0.001 0.500 0.944
122 Error 135 0.001
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Table 3 Dynamics of soil apparent nitrification rate under different treatments(% )

ASTR] Y - 3EF TS AL 2 Apparent nitrification rate of soil in different periods/%

S 3 Treatment - - - - -
201344 H 11 H 201344 H 25 H 201345 H 11 H 201345 H 27 H 201346 H 17 H
DCD/GR1 34.4+2 5def 39.6+1.6g 78.8+2.6¢de 83.8+1.8d 97.6+0.6a
THU/GR1 37.9+1.8de 64.4+2 3de 85.5+2.4abc 89.1+1.5¢ 97.2+0.2abc
TFR/GR1 55.0+3.7b 78.6+2.4a 92.1+1.6a 95.7+0.8a 96.8+0.4abc
DCD/GR2 30.9+5.2fg 37.5+4.7g 75.5+4.2def 82.7+0.7de 97.5+0.4a
THU/GR2 32.7+3.0efg 59.6+3.5¢ 80.4+3.3cde 88.4+1.0c 96.8+1.0abc
TFR/GR2 49.2+2 4¢ 70.4+4.8bcd 85.4+3.6abc 94.9+0.6a 96.1+1.3¢
DCD/GR3 24.5+5.0h 28.2+4.0h 68.6+6.9fg 79.4+2.0f 97.7+0.4a
THU/GR3 27.7+4.2gh 50.5+5.8f 73.7+£14.9ef 84.2+1.4d 97.3+0.5abe
TFR/GR3 39.8+3.8d 67.7+5.1cd 83.1x1.6bed 92.5+0.5b 97.4+0.4ab
SCU 46.9+4.8¢ 51.3£5.9f 61.6+£3.2g 80.2+2.6f 92.8+1.3d
urea 59.4+1.5b 73.9+1.3ab 88.1+2.2ab 94.1+0.9ab 96.3+1.1bc
CK 77.9+4.7a 73.6+5.6abc 70.7+1.2f 81.5+2.9ef 94.1+1.7d

{1: GR1 .GR2 GR3 F5XJ NLAHAL MR A PR S A9 0.5% 1% 2% , ity 5 RS IS SR ETT 22 , TR [l /NG RO

AR A 3] 22 57 48 2 (P<0.05) .
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FCTFAS A AEAM ] 2% BER A3 P30
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Figure 2 Grain yield of wheat under different treatments
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