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Effects of combined application of nitrification/urease inhibitor and biochar on soil nitrogen leaching and
quality of Brassica campestris after digested slurry drip irrigation

LAI Rui-te, YANG Han-ho, ZHANG Ke—qiang, SHEN Feng—ju , GAO Wen—xuan, ZHAO Di, LIANG Jun—feng’, WANG Feng’
(Agro—Environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China)

Abstract: To explore the effects of the combined application of nitrification/urease inhibitors, surfactants, and biochar on different forms of
nitrogen leaching and plant quality in Brassica campestris after digested slurry drip irrigation, a soil column culture experiment was conduct-
ed with different combinations of application. A total of six treatments were performed with combinations of inhibitor, surfactant, and bio-
mass carbon : single application of digested slurry (CK), digested slurry + surfactant + biochar(YB), digested slurry + dicyandiamide + hy-
droquinone(DH), digested slurry + dicyandiamide + hydroquinone + surfactant(DHY ), digested slurry + dicyandiamide + hydroquinone +
biochar (DHB), and digested slurry + dicyandiamide + hydroquinone + biochar + surfactant (DHBY ). The amount of soil nitrate leaching
showed the trend of CK>YB>DH>DHY>DHBY>DHB and the nitrate content in Brassica campestris showed the trend of CK>YB>DHY>DH
>DHBY>DHB. Compared with CK, DHB treatment reduced soil nitrate leaching by 27.62% and the fresh weight of Brassica campestris was
increased 1.42—fold and plant height by 1.29—fold; the nitrate content in Brassica campestris was decreased by 32.25%. 1t is suggested that
the combination of nitrification/urease inhibitor and biochar is more effective in preventing and controlling soil nitrate leaching, reducing ni-
trate accumulation in crops, and significantly improving crop quality.
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Figure 1 The concentration of NHi=N in soil leaching solution applied by nitrification/urease inhibitors, biochar and surfactant
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Figure 2 The concentration of NO3=N in soil leaching solution applied by nitrification/urease inhibitors , biochar and surfactant
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Figure 3 The concentration of TN in soil leaching solution applied by nitrification/urease inhibitors , biochar and surfactant
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Figure 4 Accumulation of soil leaching

F1 TEREMREKE (kg -hm™)
Table 1 Soil nitrogen loss applied by nitrification/urease

inhibitors, biochar and surfactant (kg+hm™)

Kb Treatments NHi-N NO;-N TN
CK 3.12+0.56a 548.21+31.63a  664.99+39.95a
DHBY 3.61£0.38a 299.82+21.05d  369.23+30.46d
DH 3.49+0.53a 345.38+26.48c  448.60+38.37¢
DHY 3.5140.47a 337.71+27.84c  439.22+40.25¢
DHB 3.44+0.45a 291.93+13.62d  359.54+19.88d
YB 3.1420.62a 433.45+31.45h  530.77+45.55b

A 90 S5t o Mok - it o) 5% 8 1S YR 8 I 398 NHE-N
B AR YR ) T A0 AR R 0 A /IR e 0 ) ) 0 Ak
¥ (DH .DHB .DHY I DHBY ) [a] 22 -3 A 8 % ,{H YB
YA 205 SR i 2, DIt R 2 3 i A ) 0 A 9 A G
P IR H B P B 28R DL NHG=N B8 2K s ) 777
F b AR e R 3 Ao i R 5 AR R R
NHi-N, 38702 5 ik 5 1S 90k (R He s 2 A Ak
IO P10 T3 ik ik AT S A ) S () A TIN5 - S v
TR AP0 T A a R AT 2 1 T R AT
DAY R IR FENE B HE 5 035 3 4% A R VR S b
H W SR NHG =N, (BN BB I8 2% NHi-N [ fE 4k, &
0 I e Rk 2% 17 L A VR T S 4 NHE-N 9 3% Tk

VRIEIN ity 3855 12
101
_9f T a
‘_;0—45 8r _jl:_ {_ a
\émé 7T ab _I_
it ‘E 6 ab
sz 4
= Z -
H 2
1 -
0 CK DHBY DH DHY DHB YB AR
A H Treatments
5 WIRELENO-NZE
Figure 5 NO;=N content in soil after harvest
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Table 2 Effects of nitrification/urease inhibitors , biochar and surfactant on the growth of rapeseed

b B B 5T ek /g« B P R B R B 58
Treatments Fresh weight/g - plant™ Plant height/cm Leaf number/blade - plant™ Leaf width/cm
CK 15.89+0.53b 9.53+0.48h 11.0+0.86a 2.96+0.29b
DHBY 34.24+0.71a 21.85+0.51a 16.3+1.73a 5.31+0.34a
DH 24.79+1.17ab 15.70+0.26ab 10.7+1.24a 4.87+0.81ab
DHY 22.03+1.41ab 14.21+0.67ab 12.0+0.41a 4.33+0.41ab
DHB 38.56+0.43a 20.33+1.35a 15.0+1.63a 5.88+0.26a
YB 18.01+0.95b 12.13+0.85ab 11.0+0.29a 3.23+0.17h
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Table 3 Effects of nitrification/urease inhibitors , biochar and surfactant on the quality of rapeseed

QLT Treatments 442 2 C Vitamin C/mg- 100 ¢!

A] ¥ 4 Soluble sugar/mg - ¢ iR 4k Nitrate/mg - kg™

CK 41.57+1.28a
DHBY 44.82+2.56a
DH 42.13+1.21a
DHY 43.29+1.65a
DHB 45.44+2.32a
YB 43.81+1.17a

78.72+3.44a 365.41+13.66a
77.03+1.34a 268.74+12.57¢
77.51x1.27a 278.27+13.28¢
75.44+2.28a 291.22+9.11b
76.57+3.66a 247.56+10.82¢
73.49+2.81a 304.53+7.51b
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