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Effect of Green Manure Crop and Biochar
on Nitrous Oxide Emission from Red Pepper Field
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Atmospheric nitrous oxide (N20) level has been increasing at a rate of 0.2~0.3% per year. The rise in N,O
concentration in atmosphere was mainly due to an increased application of nitrogen fertilizers. The objective
of the study was to assess the effect of green manure crop and biochar on N,O emissions from upland crop
field. The green manure crop used in the study was hairy vetch and the cultivated crop was red pepper
(Capsicum annuum L.). Nitrogen was applied at a rate of 190 kg ha”, standard N fertilization rate for red
pepper. Emissions of N,O from the field were reduced from the plots applied with hairy vetch and biochar by
46.5% and 24.6%, respectively, compared with nitrogen fertilizer treated plots with N,O emission of 1.14 kg
N;O-N ha. The results from the study imply that green manure crop and biochar can be utilized to reduce
greenhouse gas emission from the upland crop field.
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Table 1. Selected soil chemical characteristics of the field before the study.

pH EC oM

Avail. P 205

Exch. Cation

K Ca Mg
(1:5) dS m’ g kg'l mg kg'1 ---------------- cmol” kg'1 ----------------
6.4 0.18 16 547 0.46 5.2 1.4
Table 2. Chemical composition of the hairy vetch and biochar used in the study.
T-N P205 KzO CaO MgO
g ke’
Hairy vetch 44.1 11.8 43.0 18.0 6.7
Biochar 3.6 1.1 6.7 11.5 0.8

30

s
o

Air Temp.. ©

=)

0
5/10 5/20 5/30 6/9 6/19 6/29 T7/9 7/19 7/29 8/8

(A)

250

200

150

100

Precipitation. mm

50

ey

5110 5/20 5.’30 6/9 6/19 6/29 T7/9 T/19 7/29 8/8

B

Fig. 1. Mean air temperature (A) and precipitation (B) during the study period compared with normal data (1981~2010).
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Fig. 2. N;O emission flux from red pepper field. F, BC, and

H denote nitrogen fertilizer (urea), biochar and hairy vetch,

respectively. F and ' denote standard nitrogen fertilization

and half fertilization, respectively.
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Fig. 3. N,O emission from red pepper field. F, BC, and H
denote nitrogen fertilizer, biochar and hairy vetch, respecti-
vely. F and F/2 denote standard nitrogen fertilization and half
fertilization, respectively. Enor bars indicate standard deviation.
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the 0.05 probability level.
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