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Table 1 Basic properties of the soil in the experiment

o HIE A BLIK ot 2 A AR
) pH Bulk density Organic carbon Total nitrogen Nitrate nitrogen Ammonium nitrogen
Soil
(gem™) (gkg™) (gkg™) (mg kg™") (mg kg™")
# 4+ Loessal soil 7.68 1.32 6.49 0. 67 7.72 6.41

w [H K HRFL 4340 H (41001130,41201279,41301305 ) A1k vG 44 BLH% 11 %1150 H (2013KW - 19 - 02) ¥ Bl
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Table 2 Experimental factors and coding levels

o T SEBRAH Actual value
Coding value X,V X, X, X,
1. 682 79% 14. 4 12.0 100
1 68% 11.6 9.6 80
0 53% 7.2 6.0 50
-1 36% 2.8 2.4 20
- 1.682 26% 0 0 0

1) +HEFLBR & /K & Water-filled pore space;2) % #Fjifi il & Application rates of maize stalk (g kg~ D) ;3) &

char (g kg™');4) & ZHMiMiE Application rates of nitrogen (mg kg ™'

£3 EXBEFOERENNTEHERSENZ

)

Bt fill 5 Application rates of bio-

AT

Table 3  Effects of application of maize stalk and biochar on NO; and NH, concentrations

il 285 R e A A Bl 75 R R AR AL
=Y R P 3t NO; -N concentration variation NH," -N concentration variation
b 3 25 5 Quadratic rotational combination design )
Treatment No. (mg kg™') (mgkg™")
" . o M L5 WA FF e 1 5
Stalk applied Biochar applied Stalk applied Biochar applied

1 1 1 1 7.91 38.73 28.78 28.92
2 1 1 -1 6.61 4.95 29.73 28.2

3 1 -1 1 39.43 83.12 29.29 27. 84
4 1 -1 -1 16.53 35.47 24.57 31.00
5 -1 1 1 0.72 26. 04 28.99 27.96
6 -1 1 -1 1.71 22.36 26.23 25.08
7 -1 -1 1 10. 83 25.99 27.20 26. 32
8 -1 -1 -1 6.50 12. 54 24.38 24.91
9 1.682 0 0 23.39 49.16 30. 34 26. 85
10 -1.682 0 0 -0.60 7.41 28.16 26.13
11 0 1.682 0 4.88 33.13 22.03 30. 45
12 0 -1.682 0 47.77 48. 11 25.34 25.42
13 0 0 1.682 -0.47 52.51 25.73 30.13
14 0 0 -1.682 8.01 18.91 23.67 25.79
15 0 0 0 11.87 30.76 26. 35 30. 12
16 0 0 0 16. 04 30.90 24.82 27.37
17 0 0 0 14. 65 24.04 22.05 26. 63
18 0 0 0 12.50 32.27 26.93 25.82
19 0 0 0 14. 46 29.22 29.26 26.52
20 0 0 0 17.20 24.22 25.84 24.42

1) RS RS AW E AL AR SR (90 K) 1975 fk i The variation of nitrate nitrogen and ammonium nitrogen concentration are

change in the whole cultivate period (90 days); 2) 7K Water;3) fif Carbon;4) %{ Nitrogen
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Pairwise interactions of water, carbon and nitrogen on net nitrogen mineralization in the soil applied with maize stalk
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Fig. 2 Pairwise interactions of water, carbon and nitrogen on net nitrogen mineralization in the soil applied with biochar
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Change in N, O emission rate in soils applied with maize stalk (a) and biochar (b)
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EFFECTS OF ADDITION OF BOTH MAIZE STALK AND ITS BIOCHAR
TO LOESS SOIL ON N TRANSFORMATIONS
Liu Jiao Gao Jian Zhao YingT
( Key Laboratory of Plant Nutrition and the Agri-environment in Northwest China, Ministry of Agriculture; College of Natural Resources and
Environment, Northwest A&F University, Yangling, Shaanxi 712100, China)
Abstract  Applying biochar to soils may cause a win-win situation resulting in C sequestration and improvement of

soil fertility and soil physical quality, depending on soil moisture condition, soil temperature and soil C/N ratio. An in-lab

incubation experiment, laid out in quadratic general spinning design, was conducted to investigate effects of application of

maize stalk and biochar made from maize stalk on N transformation in and N, O emission from Loessal soil. Results show

that in the soil applied with maize stalk, net nitrogen mineralization was influenced mainly by content of organic carbon,

and then by contents of water and nitrogen, but in the soil applied with biochar, it was mainly by content of nitrogen and

then by contents of water and organic carbon. The difference between the two carbon sources in effect on net N mineraliza-

tion was extremely significant (p <0.01). Compared with maize stalk, biochar increased soil NO; -N and NH," -N concen-

trations, and significantly decreased N,O emission. In the soil applied with biochar, the concentration of inorganic nitro-

gen changed slowly during the entire incubation period, while in the soil applied with maize stalk, it did drastically in the

first two weeks of the incubation. Hence, it is obvious that application of biochar is conducive to reduction of emission of

the greenhouse gas, N,0.
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