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A Preliminary Study on the Inhibitory Effect of Nitrapyrin Formulations on Soil Nitrification
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(1.Key Laboratory of Environmental Remediation and Ecosystem Health, Ministry of Education, College of Environment and Resource Sci—
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Abstract: Application of nitrification inhibitors(Nls) is an effective way to reduce nitrate leaching losses and emission of nitrogen oxides,
thus to improve nitrogen fertilizer utilization efficiency. An incubation experiment was conducted to investigate the nitrification inhibition ef—
fect of nitrapyrins under dark condition in sandy and clayey soils at 25 °C. Two nitrapyrin formulations, EC(Emulsifiable Concentrates) and
EW (Emulsion in Water), were obtained to study the nitrapyrin effect on nitrification. The results indicated that during 30 days of incubation,
both EC and EW had higher nitrification inhibition efficiency in sandy soil than in clayey soil. Nitrification inhibition rates for EC were
55.6%~91.4% in sandy soils and 18.5%~50.9% in clayey soils. Nitrate nitrogen contents decreased significantly with the increase of EC con—
centration in both sandy and clayey soils. Nitrification inhibition rates for EW were 40.0%~79.0% in sandy soils and 35.7%~53.3% in clayey
soils. EW concentration significantly affected the nitrification rate in sandy soils, but not in clayey soils. The optimal EC and EW concentra—
tions for nitrate inhibition were 0.3% of nitrogen rate for both sandy and clayey soils. Under optimal inhibition rate, EC had higher nitrifica—
tion inhibition efficiency than EW in sandy soil, but the opposite was true in the clayey soils.

Keywords: nitrapyrin; nitrification; nitrification inhibitor; nitrification rate

WFs B3 :2012-07-13

EETE At A CRDFHIFE (201003016 ) s #LA “ = ATr " FHIFIME TR - LR AL TA RA sl ST H
EERN 0 #1(1990—) , 2, AU WL oE A=, TN FAEREIE I 5 35027 B B ST . E-mail : guyanhappy1990@163.com
*BEEE : 2R E-mail : inm@zju.edu.cn



252

Vel S=pRi-Sosbicly 55 30 E55 2 H

UTAER , B A4t FH i 2 A 1 1Y, T 1= UIE T 2%
O AR TR LY 30% , O RS T 2R
=21, B RN AR 2R 3, R SR R T R
B IGIN T AV RAS  [RIR A S 3T R K AHERER AR
R K EE IR = RO R E AL S Pk
JHAE— FR G AP R0, 3K 225 [ 1A BRAY i G
FEPO, - fferi e A g b R AR, S RUIE A
AR, — B Y IR R W AR FIME s )R

AR AT DU S A pE L A R A R e
PLBE S RIE SAFAE RIS TR B4, by s /D RUIE LA 285
RITE M2 AL SR AR FHOL, ASTR] R Ak
TR VE LA 6], R4S SR, — e mry g A0 5] o
AR A S HAE S W AL TR R T SR AT
PR LR RIALAE PR, A OCHETE SR, U
MEIE (nitrapyrin ) A8 85 25 5 20 504U (AMO )16 PE 07
B Cu, 5200 AMO HOTEPE , DT 400 ) i1k S A it
R, G LA RE (nitrapyrin )& 2-58—-6-( =& H 3E)
MW ) R, B — b 1 bR A B, LT AN
TK, G AL R, & H A IERER AR 2
JERCRE TS Z —. 1962 4F, Goring B
UCHRIE T F B E B RS A I Rr 0, 1974 4E56
] DOW A2 28 w1 FH ey Jo #4040 ol e P O
H—Fl' N—serve I ZUH LA R0, FFAEALOE F4E
W, BAFAEAT 100 77 hm?® 4R WIS il 5258
FH] Tt FH S8 Bt E F 0 5 N R Al A 2o R AR AT
si S AR £, P iR NHI/NOs Y EL 10191, s
A IS I TR RE N E ] LA o] SR A Ak SN, D
D RHE R AN SR, B AR CH, BOFHE
R, E T E A O T R E AN 2 AN
T8 FH B 75 A kA1 ) 550 S R SR b e ) R AN ] ) 78 7L
MR FIKFLA 20 FFE T A TR RD AR 1 B i
AT RCRANFAERO , & A2 A A i 750 )5 2t
LIS 22

1 #MREFE

1.1 KB4
P R ER ATV kT, L HESR T KA
e B RD SRS SR, DA b FIORG 2R o

ARBEAEPE RIS 1. BHAAER AR EL (ASN, &1
99.0% ), HAE R AR 1 kg KT 40K 0.5 g fitidaniL
PR 250 —6-( =S H 5L ) nkrE (VT B2 6140 T
AR R A 6B 98% ), A FLih F (EC) MK FL
(EW) PRI AL (55 249%) , R ® 6 4>
K-, A3 AR =R 0% .0.1% .0.15% .0.2% .0.3%
0.4%, 515 3 K.

1.2 R *

B RS bR e R AR R, KT )E L 2 mm
iiies o ¥ 300 g X e A B4, i inid K
g3, Wk — 8, e Rt + e+ 5
) ASN FIFLIM A K FLFI TR IR AT, e A BH4S
FEREIAS 11 13 R BT HL—HEE S /NMLLLE 1S R
IFREREE ARG BT 25 CHYEE P IE R IE 1 RS 1G5
BRI R FFR I VA A K, A 145 S K B PR
HH (] 7K 51 60%~65% , FEHRMK G 17K 784311 5T
FE B FE IS T 4R 5 026 2.8.15.25.30 d 43 B BURE
R 10 g, BREURESS, 37 B 2.0 mol * L 1)
KCl 23 RV 120 CUKFR PR-AF RN, Bl
1E TR AL
1.3 RIEME 75 R EIE S

3 A S SR B SR D BLIRE K ' B
FE A R R I G I e v i A
il RARYE T XI5

EAE I 2 (% )=( A-B )x100/A
Ao A AN IS AL R b B Y A R RS A A
R B2 25, mg kg™ B RS IAS A A0 il 70 b 2 ) £
BN A A G 22, mg kg

I EHE K FH Excel 2003 F1 Statistica 5.5 143
BrBAFEA T o o AT, A PR R) 22 57 3 25 1k LR IR
H AT E MR T

2 HREHM

2.1 AEFIERSREMIERL AN LEPESE.
HERSERNZIT
2.1.1 XD AP RS S A R R R

TE—E W LS KB AAE R A LIRS R
St AL A A R, IIAE AR 750 1] LA ] £

F 1 HEEARBEAER

Table 1 Experiment soil physical and chemical properties

5 H ALY gl T 2 VRS TR ¢ (. CEC/ P %
. P gk gkg! mg kg mg kg mg kg cmol kg™ ki Ky iy
Wt 6.87 9.86 0.71 28.70 41.67 7.09 69.38 13.87 16.75
Mt 5.95 41.66 2.98 59.27 74.67 13.57 39.68 29.53 30.79




B 45 SPGB LR R 253

AR HASE DAL sR E AFELL TR . BB 1(A)
ATLLE L FEREFRIR 30 d H, AR5 FLIm AL B
0+ PR A A B R BE G B SR A A S T 2T
Fh R TRIR A PEAS S A i TR R A, A
X REAH EE, DAERS 8 d FFIR, 45700 o L vl 7] Ak 3 4 48 1)
AHAS RS AR S IR T X BRAL B (P<0.05 ), 757 30 d
R, 45390 R LY AL P A - 9 2 ) ) A A AR gk
T HEER(P0.05). A, LIEMESA T RS
SPL IR e FEE %) 18 ot S R B R B 13 B L
SR BB, A A AR A B

HE 1(B)ATLUE 1, R3PS/ & 2 Ak
FIASAS R B A HAE B I K A9 AR TR AE
5 7RI Ak B ) A M A R R S B R B R 1 A K
T B B, FERE TR AT 15 d, 4557 A PR 1 4 2 ()
MBS AT R EFIFARF (P>0.05), N5 15 d JF
B, A FLIH A PR A A R A R B i I 2 R T
HEAL L (P<0.05), 55 30 d B, 4550 e FL i srl b B G +
B2 ISR SRR T BEZEF(P<0.05). N
B 1(A)FN(B) LA LU HY it B b BRAE ) 46 B BB 45
Romm TSRS, NE 15 d 1R S AE & &
o PR i, WL A ) I P R A

400
A T

7350 ~
10300
£
12 250
Kt
= 200
4
Lol
£

100 |
= [THAL R

0 . . . . .
2 8 15 25 30
BEFRmA]/d

90
+, sof ¢ T
5o 70} T
£
mm 60 r
42 50t
® T
¥ 40f i
= N HI 7S
£ 30 -
jj 20r =
= 10{{TE g

0 — 1 1 1 1 1 1
2 8 15 25 30
IR ]

WAL S T A AN E XU R IR
IR LI RE S A U RS A I RS AL
2.1.2 PRl A A A R R

M 1CC)FTLAE AR R R R, Bl A 1
FEEFIA] A SE K, 25 FLIMFIAL FERS + P il S AR & R
Wi ETE o A 15 d FEhE  ASTRI 3R LI A Ak B ARG 4
HRRAS R B AR A KT B AR B (P<0.05) , 565 30 d
i, % 70 L R A R DR - 2 (R A A R
T BEZEF(P<0.05). oM, ASFAL RS £ g
AT e B A LI R v B R G i S T R
B K 1 B LI R A 7R A, AR I SRR 2

FEHEAS 30 d REFR R, &0 S FLim R b 2
FAVAR - R A A G R T e B o ] 1) S 2R I R
H2 55X B AT 35 25 57 (P>0.05 ), #5711 = FL i 77
AL FRAORG L Z MBS A S A 2 R (P>
0.05).
2.1.3 X = UK A= S A I 2 1 5

B A 10 ] S R A A A 1 ol 5 % - S Ak Aol
P58 B 1) — A EE B A , JLAE R R 2 B A AR o )
X - SR AL PP ) Ak A R e . AR SR 2RI, FLi
FIFERD 1 F At AR 847, 26 30 d B B 4 Al
1800 1
1600
1400 -

= 1200 ry

41 1000 H
}f 800
F 600
400 |
200 |

0

B

/mg kg™

|

¥ 1
SN—

—

WL

25 30

—y
[TTTT

po LTI ITITT0T

oo

15
FrFRntal/d
12001

)

01000}

|
= 800
4

® 600
Ka
B 4001

(1]

8 15
R ] /d

: H
N IIIIIIIIII\IIII\IIII\IIIIII|:|
=

(9%

0

O CK O ASN+0.1%/K 715 B ASN+0.15%/KFL5 [0 ASN+0.29%/K 7151 22 ASN+0.3%7KFLi N ASN+0.4%/K 75
B 130d BHFRPAESREMEILBFASEG TR IMELTPRHESE RERSE (ST EN
Figure 1 Dynamics of NO;=N and NH;=N contents(x+S) during incubation period(30 days) in sandy(A,B) and clayey soils(C,D)

with different EC rates
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Figure 2 Dynamics of NO;=N and NH;=N contents(x+S) during incubation period(30 days) in sandy(A,B) and

clayey soils(C, D) with different EW rates
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Figure 3 Dynamics of soil NO; =N and NH;=N contents(x+S )during incubation period(30 days)in sandy(A,B)and clayey soils(C,D)
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