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1.1 RIE#r

MR - R AR )\ 147 F1KH 0~20cm +)2
A KR TAEE L, B3, EHUR. 4 N B
filt N R P 3K M pH A L& 1. ARt dms
F X EE DCD (Dicyandiamide, &8 98.00%,
ok, aiTal, AL TR A R A )

3,4- . F FE itk M gk R DMPP  ( 3,4-dimethylpyrazole
phosphate, & & 97.00%, H¥A, HHrd, %
J&K A PR | A7) 2-5-6- = G0 T AL HE I
(Nitrapyrin, & 24.00%, ¥iEaIh, WiTEEHE
W THBRAF L), il N JENH K% ASN
( Ammonium sulphate nitrate, & 99.00%, [1€4 514,
GrHTatD .

F1 i HREMIEAER

Table 1 Physical and chemical properties of the soils tested

BT AR (gkg) 4N (g/kg) RN (mg/kg) HRP (mg/kg)  HHK (mgkg) pH
i+ 12.21 0.74 50.48 12.15 162.47 7.94
LZF T 16.59 1.14 72.06 14.98 227.43 8.08

1.2 REGIHEARR

R 6 ML, 4alk: ON (CK). @
N+10.8%DCD. ®N+1%DMPP. @N+2%DMPP. &
N+0.27%Nitrapyrin. ©N+0.54%Nitrapyrin, 554
W RS R, 54 R, mREMEZ N
0.5 g/kg WA TitH.

VT R AR5 T e LA T ) 4 R 0 1AL T 2 SR I A
TAKPES 1 kg WAL RRATIN PVC HEHEEN,
TEHEITAE 1 (7 FH BT FL—HE@ AN LA B R 41
WAL, BTN TAMEEDE 25°C R FE
TEIERG IR, RE TR R AR VLA KAE AR K o5
URLARER B KB 60%. LER IR0 TR 5 (1 55
5. 7. 11. 15, 20. 25. 30 HEHATH3EHEE, SRHKE
FERPRE AR FI 7R A), W SRERE30g T+
Fef KR, 3 NH,-N BUR NOs -N iRl & .
1.3 MEMBS5A%

4 pH H. AHUR. 4 N 250 pH iF. HEERR
B LA S HaSO4.-HL0, W AR BUCHI-350 4> H sl K&
ROGHATI s Bff N SR Py R K 43 5K FH
fEY B DRIR AN S B DT LL (0 G PR iR 1
KIGTCREIAT I s IS KE R HENE: -
FEZE 2 mol/L KCl i $&3 Uk 5, 43 ol I ey W5 LU (230
O A 3 i~ R A A B 6 5 NH, N RITNO;s -N
T,

1.4 BUESH

H Excel £l b B AT HEAT IR HIE, ] SPSS13.0

Gk o A R A AT 2 A0 A

2 HR5HH

2.1 DCD. DMPP. Nitrapyrin ¥ ARIETIEH RR

SENEMN

1 A%, CK AREERD - FEE ENEF RS 5 K
%230 K NH, -N 52205l FHE T 333.46.425.71 mg/kg,
FAHAEA B AL EE NH, -N 7 5 UK T 83.12 ~ 10011+
187.30 ~ 233.72 mg/kg, JF H55 CK Ab¥R 7 bt 7 it
FRIE MR (p<0.01). #5577 30 K, N+10.8%DCD.
N+1%DMPP. N +2%DMPP. N +0.27% Nitrapyrin 5 N
+0.54% Nitrapyrin 4bHib + NH,-N 5 540515 CK 1
230.58. 244.85. 239.45. 228.45. 234.03 mg/kg, it
NH,-N &85> 35 CK & 252.97. 252.18. 254.79.
209.75. 242.06 mg/kg.

SR, CK ARFERD A% 1 NOs -N & 841
BhNT 267.49. 436.88 mg/kg, &AL ML FE NO, -N
SR AMINT 037 ~1.95. 0.66 ~ 16.22 mg/kg. #9545
WIS, N+10.8%DCD. N+1%DMPP. N +2%DMPP. N
+0.27% Nitrapyrin /2 N +0.54% Nitrapyrin A0+
NO; -N 58 CK AP 93.85%. 94.61%. 94.99%.
94.01%. 94.32%, Zi1 NO;-N & CK ALHUL
91.82%- 94.51%. 95.38%-. 91.97%. 93.85%.

DA b g BT, A D A 400 i 390 1) 1 3t e e /K
il i A A A AR, T I N A 1 580 ) - 4K A
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B B IRk R 5 DL B NO; N 75 2 388 il 5 £/ D60
KRG AL ) B s 0.54% Nitrapyrin  Ab BE ) 1+ 35
NO; -N £ e L% DMPP AL FERY s ik B (40
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Fig. 1 Changes of soil NH,4"-N and NO5™-N contents in different nitrification inhibition treatments
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Fig. 2 Changes of soil nitration rates in different nitrification inhibition treatments
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2.3 DCD. DMPP. Nitrapyrin XJ + IRk D% R B4
Al

RZAITFUHE HAE A A R LR 33 1 b R RO 4 T
B L, JF HAERI S, X e S WA+
Herb R A g AR TR AT U2, DCD,
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Table 2 Soil nitrification inhibition rates in different nitrification treatments

e THADHIR (%)
Wt Fit
N+10.8%DCD 99.39 96.29
N+1%DMPP 99.52 98.73
N+2%DMPP 99.86 99.85
N+0.27% Nitrapyrin 99.27 96.56
N+0.54% Nitrapyrin 99.50 98.20

e AN (%) = (A-B) X 100/A (A kANl 7] ik 3 1) 1 4%
Rigimi)a NOy-N FiZ 2, B N Ik 305 A BB 9% 50 5 NOy™-N
T I,

CA BRI, DCD HRHA0 15 F 7 20
i, 1 DMPP WA B, BRASARIR 1) DMPP 3t nf LA
KA L ZE AN P, 2% 2 s BoR, R B
EAREER N 2 ANMKIE DMPP b3, JfH N+2%
DMPP Jjifi A T35 ) NH, N &&= BR KT N+1%
DMPP Ab#E, (HZERAR/N, UFB T FREFTE R
R B I N+0.54% Nitrapyrin Ab#E, N+0.27%
Nitrapyrin 15 N+10.8%DCD Ab# - 35 il fb 31 i 2 B 16
HBZERRBA, di6RPEIEH M, WEX Nitrapyrin
IR BN, AHEEIAN
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Effect Comparison of Three Different Types of Nitrification Inhibitors
(DCD, DMPP and Nitrapyrin) in Calcareous Soils
LIU Tao', LIANG Yong-chao'®, CHU Gui-xin'?, MA Dan®, LIU Qian’, WANG Jian®
(1 Key Laboratory of Oasis Eco-agriculture of Xinjiang Production and Construction Croup, Agronomy College, Shihezi University,
Shihezi, Xinjiang 832000, China; 2 Department of Resources and Environmental Science, Agronomy College, Shihezi University, Shihezi,
Xinjiang 832000, China; 3 Ministry of Agriculture Key Laboratory of Plant Nutrition and Nutrient Cycling, Institute of Soil and Fertilizer,
Chinese Academy of Agricultural Sciences, Beijing 100081, China)
Abstract: Nitrification inhibitors can increase N fertilizer use efficiency and decrease the potential N pollution. Incubation experiment was

conducted in sandy and clay calcareous soils incubated in growth chamber at 25°C in dark condition in order to compare the effect of three different
types of nitrification inhibitors (NI), namely, dicyandiamide (DCD), 3, 4-dimethylpyrazole phosphate (DMPP) and Nitrapyrin on (NH4),SO,
nitrification inhabitation. During 30 days incubation tine, an obvious nitrification inhibitions were observed after nitrification inhibitors applied, soil
NH,"-N contents were improved by 228.45 - 244.85 mg/kg and 209.75 - 254.79 mg/kg in sandy and clay soil respectively, while soil NO5-N
contents were reduced by 93.85% — 94.99% and 91.82% — 95.38% in sandy soil and clay soil respectively. Significant nitrifications were occurred,
soil apparent nitrification rates under control condition (CK) were increased by 86.00% and 80.89% while were only improved by 1.28% — 2.09% and
2.72% — 8.40% in sandy soil and clay soil respectively after nitrification inhibitors added. From above results the conclusion can be made that DCD,
DMPP and Nitrapyrin all three nitrification inhibitors exert an obviously nitrification inhibition effect, nitrification rate in sandy soil were higher than
that in clay soil, the order of inhibition effects were as follow: DMPP >Nitrapyrin>DCD.

Key words: Nitrification inhibitor, Calcareous soil, Mineral N, Nitrification rate, Nitrification inhibition rate



