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Abstract: [Objective] The effects of biochar on contents of nitrate nitrogen and ammonium nitrogen
and emissions of N, O and NH; during nitrification of nitrogen fertilizer were studied to provide reference
for improving utilization rate of fertilizer nitrogen and reducing nitrogen loss. [Method) In Guanzhong area
of Shaanxi,soil at depth of 0—20 cm was collected in the field of wheat-maize rotation for laboratory incu-
bation experiment. Wheat straw biochar and tobacco straw biochar were added to soil,and nitrogen fertiliz-
er was applied at 90 kg/hm?*. Three levels (0 (control),15 and 30 Mg/hm?”) were set for each biochar addi-
tion with a total of six treatments. The contents of nitrate and ammonium nitrogen and the fluxes of N,O
and NH; were measured during urea nitrification. [Result] Compared with the control, the addition of bio-

char reduced the contents of ammonium nitrogen and nitrate nitrogen in soil and significantly inhibited the
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nitrification of urea. The inhibition of high wheat straw biochar was more significant,and the inhibition of

tobacco straw biochar was stronger than that of wheat straw biochar. Adding tobacco biochar and wheat

straw biochar increased N, O emission flux in urea nitrification process and total emission, and the total

N, O emission of high tobacco biochar treatment was significantly higher than that of low tobacco biochar

treatment. Compared with the control, the total NH; emissions of the two biochar applications did not

change significantly,indicating that the addition of biochar in loess soil had no significant effect on ammonia

volatilization during urea nitrification. [Conclusion)] Applying biochar to soil had the risk of increasing e-

missions of N,O,and it is suggested to adopt modified biochar or take other measures to reduce N, O emis-

sions.
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Table 1 Basic physiochemical properties of experimental soil and biochar

AL R AHLE/ (g kg™ 2R/ (g kg™ W/ (mg « kg™!)  HHH/(mg - kg™ H

Materials Organic matter Total N Available P Available K P
+ 4% Soil 17.8 1.33 24.39 151 8.3
Z TG Y 5 (BS) _ _
Wheat straw biochar 249.0 8.46 9.8
MR T A 4
JRFELE P15 (BT 392.0 13.11 — — 11.2

Tobacco straw biochar
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Note: Determination of pH of soil V (water)

V(water) : m(biochar) =1 : 1.
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BT. Tobacco straw biochar; BS. Wheat straw biochar. Different lowercase letters indicate significant differences among treatments

at same sampling time (P<Z0.05). The same below
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Fig. 1

Changes of ammonium nitrogen and nitrate nitrogen in urea nitrification process of soil

after application of wheat straw (A,C) and tobacco straw (B,D) biocar
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Fig. 2 Changes of nitrous oxide emission flux in urea nitrification process at different levels of

wheat straw biochar (A) and tobacco straw biochar (B)
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Table 2 Total emissions of N, O and NH; from nitrification of urea after addition of tobacco stalks and straw
Qb N O EHEm R/ (g« kg™ ') NHy SHEBRE/ (g ke D) JUE: N O SR/ (g« kg ') NH; @Rt/ (g« kg™ D
Treatment Total emission of N, O Total emissions of NHj3 Treatment Total emission of N, O Total emissions of NHj3
BTO 18.29 ¢ 4.826 a BSO 18.51 b 5.227 a
BT15 32.03b 5.018 a BS15 39.82 a 5.431 a
BT30 44,00 a 4.605 a BS30 41.02 a 5.867 a
< 9 B8 o /1 5 5 B 1 — A B B A T 22 55 3 (P<0. 05)
Note: Difference lowercase letters indicate significant difference within same biochar treatment (P<Z0. 05).
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Dynamics of NH, emissions
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Fig. 3 Changes of ammonia volatilization emission in urea nitrification process after

application of wheat straw (A) and tobacco straw (B) biocar
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