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Nitrification—urease inhibitor—biochar—controlled nitrogen leaching with different biogas slurry irrigation
intensities

YANG Han-bo'?, LUO Yan-li*, ZHAO Di', LAI Rui-te', ZHANG Ke—qiang', LIANG Jun—feng', SHEN Feng—ju', WANG Feng'

(1. Agro—Environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China; 2. College of Grass and
Environmental Sciences, Xinjiang Agricultural University, Urumqi 830000, China)

Abstract: To investigate the effect of nitrapyrin+NBPT+biochar on nitrogen leaching under different biogas slurry irrigation intensities, this
study used a soil column simulated leaching test. The ammonium nitrogen (NH;=N), nitrate nitrogen (NO3—=N), and total nitrogen (TN)
contents in the soil leaching solution and the contents of NH;=N and NO;-N in the soil were monitored. The results showed that the
nitrapyrin + NBPT +biochar reduced the concentrations of NH;=N, NO;=N, and TN in the soil leaching solution by 25.3%, 53.6%, and
38.2%, respectively, and reduced the cumulative leaching loss by 34.5%, 61.0%, 38.6%, respectively; and after the irrigation intensity
increased by 30.0%, 60.0%, and 100.0%, the technology still reduced the NO;— N leaching volume by 59.3%, 55.1%, and 46.6%,
respectively, and the TN leaching volume by 31.7%, 27.1%, and 15.4%, respectively. The soil NHi=N content increased by 86.5%, 60.0%,
and 44.5%, respectively. In this study, the greater the intensity of biogas slurry irrigation, the greater the risk of soil nitrogen leaching.
However, the nitrapyrin+NBPT+biochar significantly inhibited nitrogen leaching and still had an effect within a certain range of increasing
irrigation.
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EWE Ty A XA AR RO B2 AR A
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AN [R] TR T ) 51 AU T e it i £ — Ik Pt 41 i 551 —
A= ) - 38 R IR I R AE A R S F7  AE T
BBk A B FH R AR it

1 MREFE

1.1 iR
358 B A KA T X B S R 0~20 em
FRE A, AL AR 1, Bt AL B AR

T A E R AR S e, 5 2 mm 0 5 VR ST, &

FRAANE R« B A KT 25 FR IR G A PR W) o 4
1z L W FE I AR AU N, R R 26T, SR AT
W pH(E 7.91, NH;-N ¥k J&F 395.1 mg- L', NO;—N ¥ Ji
0.1 mg-L™", TNk ¥ 499.4 mg-L™",

Al A A i ) - 2- 50 -6 ( =G H 56 ) L e (3 Bk Ry
Nitrapyrin, 45 77|~ G W LR G FEA PR |, 24% 3
L, 4l 98%

IR A1 74 591 < N— T S A Bk — J¥e {7 % NBPT,
A7 TR Sy B IR AR R A BR 2 L g3 B Al
97%,

AW ¢ RS FFE N J5ORHEE 800 “Cre il T 58 4 h
HA AL, 257 G R e (A D) BHEA PR A F

F1 TEEAMR

Table 1 Physical and chemical properties of the soil

+ B NHi-N/  NO>-N/ TN/ AHLE/

A~ =N
Soil type (mg-kg™) (mg-kg') (g-kg’) (g-kg™) K %

R 4 8.24  10.76 1.56 242 2413 1.52

1.2 R A%
1.2.1 53T

BT AT Ab BRI IR 1.28 - em™ 8 [ 4R 1 HE 25 0
FEFEK 25 em NFE 10 em 1Y PVC A 2E B H | SHBE IR AE
B NEES SRR — 2 N AR/ N A G0 . F KT
o 5 1) - 3 PR AR LR R 52020, 24 20 em 1y,
A b s 1] R T R o L e s m A o R0 A A R
Nitrapyrin .NBPT 43 51 4% B AN & %5 7K ) 5 13
PSR IR A 5 — e, TS0 A= e i A 3 e AR
YR 2 mm 05 5 0~ 10 em HHER -G 5) i 1EA:
FeE gt 6 MME R, A 3 AR AL
BERN A TR W MK e R 2. R
CKALFRAR , A At R FE AERHE RS A PO R A
RASA A, 73514 250.,0.06 300 kg-hm ™,
1.2.2 SRR

IRV B UL B0 7E AR Ml AR AT BB IR B R AP B 1
B & EAT, N 2019 4 12 A PR & 20204 1 H 45
I AR H ] A (] B8 BE 43500 4 C -3 °Co
IR SE R X AT AL B, 4 2 G 200
mL 25 817K 3 d, ff b 8k BRSO A i 2 I
B 25 5 o 48 h 5 FFUR S — UL , 44 REER 2 Bt A
I A B8 2 B K SRR R VL, R ) B 3 d kA T — R
R, 5 A JRUIY RO S bV VR T [ S B =
A7 BRI SE NHG=N FINOs—N ¥ B |, 556 25 o e s 1 58
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$52 1 0~10 cm F110~20 cm P JZ B0 JF 1248, 43510 &
13 NH;-N \NO;-N 7% & .
1.2.3 MEHetn 5 i
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FEOK RS 1), Sk BT E A PR
IKA R TR AL - BRI, 138 TN ONHi-N
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IRV VR TN R B SR PRl P ok A 7 0 T A 25 90 43
FeIGRE ¥, NHI-N #& B FH 40 FG a7 6, NOS-N ¥ B
LAHNr IR, pH H Mettler Toledo 52 5 % pH 1
M
1.3 HiEabiE

iR 56 5% 3% % ] Microsoft Office Excel 2013 #1
SPSS 19.0 A 7 Geit 3 b . Ab3Ha) 22 S b PR
R R J7 2253 B1 1 (One—way ANOVA) , i 2 17K
F-40.05.

2 GHRESW
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2.2 WIRTE NH;-N K E R K ET I

TR NI AS 7] FEE Tk 56 1 SRR 75 R NHG—N e B
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NHi-N 2R R 2(b) o BEE R EOE -4t

2 RGO ER R HRL

Table 2 Single irrigation amount and composition of different treatments

AL b3 FEIHNEW K TR E R 50 FH A
Signs Treatments Biogas slurry/mL Water/mL Irrigation quota/mL Inhibitor dosage/(g-pot™)
CK At AT 0 100 100 —
F R IE 100 0 100 —
F1 Nitrapyrin+NBPT+Biochar 100 0 100 Nitrapyrin Jiti F & 4 B0 &0 2 A9
. b EE L Oy P4
2 Nitrapyrin+NBPT+Biochar 100 30 130 0.256%; NBPT jfs H 1 79 £t 5t
B 1% ; AR W) pe e T S KT 5
F3 Nitrapyrin+NBPT+Biochar 100 60 160 I 2%
F4 Nitrapyrin+NBPT+Biochar 100 100 200
Xrgek @r @Ar N2 Br3 [MF4
'JE a : a a a
< 200r - a4 1 - T
E
oK 2 b b
e F =
4 : 150 = ¢
=2 <H
&2 ook 4 ddIRNE ddy
B ZN=
= —
< 50t =
3 =
S —
0 = P parae
CAR/N 2k B3I

HEWE UKL Trrigation time
FE AN 5 B2 [l AN [) b 20 0 22 e 2 25 (P<0.05) T I+
Different letters on the column indicate significant differences between different treatments for the same irrigation (<0.05). The same below

1 R iR EREL

Figure 1 Leaching solution volume
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Figure 2 Concentration of NHi=N and cumulative leaching loss
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Figure 4 Concentration of TN and cumulative leaching loss
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4']%@%3@ 80 DCD 8% Nitrapyrin {8 K 775 B & 2%

RS R IR 43 B FEAK 27.19% . 35.69% . 45.89%
3Fﬂ 24.86%\30.87% 21,109, FE A 55 v & Bt

Nitrapyrin+NBPT+Biochar iX F1 2 5+ AR Fb 5 0 i
Nitrapyrin RCR B4 o KA A S 551 R i i 55 A0
A=) WA HLERERAN ], 4% T DRI, %Tiﬂﬁ?
AR MR BB A, DRG0 61598 7T LLYs 92 e 25
AR EE Y, A2 AR AT LA D B S R u}”kﬁ’]ﬁ/iﬁ
PR B IENN T SR B SR, X T IR Y IR
189 N AR AR A PR, ol B A SR A LS rP 5
3.3 AEEREEXN T IERRRKNRIT

TR R M SR i H IR R ) v R R R I ] e
TE o ARk AR R RS AL A I B w2 T, B



P 45 SO MG 0 R 90— 0k 5 WL UM B 2369

JHE IR 56 1 A 3R A R NHE-N \NO3-N TN ¥ J [
G, (MR VA TR AR K, SOk I S 38 o, B R ik i
R IR NHE-N \NO3;—N TN i 2k ik, 38 v
NH:-N NO:=N 75 A, 3 0 1 2 R I AU, Ak
Z A SE A AT it FH A K B A5 1 T A5 B SR A 45
e,

ARG 8 T A P — TR k0 ) 751 — 2 4 e BE 4
AR, Bl 7 55 B M R TR I e B R 0 2 1F R RS AS AN
SV SRR AT I A 77 A NE VR A B (), 0,
HF A T — MO Tt ) 350 — 2 40 e BEL 4 e AR AR 55 KT 7K i
JEIHAR SR R R B 2. FE BRI IR 2O A
JEAS 2 T AL, 7E it AR A K AR TR (200
mL F1400 mL) B9 25 {4, T8 D0l A 400 46 790 U0 e Fn
A W) D5 ) AL B A5 R O R AN, IR A ROk R 5k
AT o — T 2 DR Ay A A 400 6 590 AR JOR e o 590 e
AE AT RS T IHIVER, 55— & o AR
PR A B LB, AT — 2 P K, 2R e i A
BT A HEAREKRE A1, WD TR AR, DA
W TR R MR

4 £t

(1) 7 FE NE VR 8 13 35 Jmn 1 NHE-N . NO;-N,
TN Pk 2K 8 JRURSS: , [R) B 38 i 1 - 498 7 NHG-N .NO3;-N
i

(2) [F]—E LS8R EE T, %S Nitrapyrin+NBPT+Bio-
char {1 3k 7% W H NH: =N NO3-N, TN ¥ & AL T
25.3%.53.6% .38.2% ; NH;=N \NO;-N . TN SRk 2% 5
W/ T 34.5% .61% .38.6%; 0~10 cm - 3EHf NHi-N |
NO;-N M4 T 76.89.0.15 mg-kg "o

(3) A[mlEWE SR BE R , %S /1 Nitrapyrin+NBPT+Bio-
char 40P NHi-=N NO;-N . TN 22 FHbk 2k 1 Fifs o8 10 5 )i
FAHERTHG A, SR E ARV W ok 3 P 388 o 25 52 i Ak
A RO o (R R AE A S 3G 0 30% .
60% A1 100% FI7E K 5 J5 % NOs-N TN [l ik 24159k
P OCR , NOS-N 2 2% & 43 Bl il 2D 1 59.3%
55.1%.46.6%, TN 2 Rtk 2k it 43 ok 2> 1T 31.7%
27.1% .15.4%.
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