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Abstract

BACKGROUND: Tillage systems and fertilization play an
important role in crop growth and soil improvement. This
study was conducted to determine the effects of tillage and
fertilization on the microbial biomass C and dehydrogenase
activity of soils in a field under cultivation of soybean.
METHODS AND RESULTS: An experimental plot,
located in the temperate climate zone, was composed of two
main sectors that were no-tillage (NT) and conventional
tillage (CT), and they were subdivided into four plots,
respectively, in accordance with types of fertilizers (non
fertilizer, chemical fertilizer, hairy vetch, and liquid pig
manure). Microbial biomass C and dehydrogenase activity
were evaluated from May to July in 2016. The microbial
biomass C and dehydrogenase activity of NT soils were
significantly higher than those of CT in all fertilizer
treatments, and they were further increased in hairy vetch
treatment than the other fertilizer treatments in both NT and
CT. The dehydrogenase activity was closely related to
microbial biomass C.
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CONCLUSION: It is concluded that application of green
manure combined with no-tillage can provide viable
management practices for enhancing microbial properties
of soil.

Key words: Dehydrogenase, Hairy vetch, Microbial biomass
carbon, No-tillage, Soybean

M E

000 0000 00000 O0ooO Oooo oo oo
00 OO0 OO0 OO0 UO00D Ooob oo ooo
0 00000 0000 0O 00 DO000 OO oo oo
(Doran and Parkin, 1994). 00000 OO 0OOO0O OO
00 00000 0000 00000 000 oooo oo
000 0000 00 00O 000 00oo.o00ooo o
00 OO 0000 0DOO00 00 0o oooo oooo
000 0O 00 000 0000 00O 0ooo oo ooo
0000 00 00O 0000 00000 Ooooo ooo
000 000 OoOoo oo.

0000 OO0 00 000 000 00O ooooo oo
000 0000 o0oOo, 000 000, 0000, 00 o
0 00 00O 0000 O00O0O00O(Suh, 1998; Noh and
Kwon, 2009). 000 0000 OO OO 00O OO0 OO



224

Oh et al.

00 000 00,000 000 000000 OoOooo o
00 000 OO0 0000 Oooooo o0 0o ooo
000 0000 00 0000 D000 0000 Marx ef
al, 2001; De la Paz Jimenez et a/, 2002). 000 O00O0O
O 00O 00,000 00,000,000 000 OO OO
O O O000(Ocio et al, 1991; Wyland ef al, 1995;
Wyland ef al, 1996), OO0 OO0 OO0 OO0 OOO
OO0 00 0000 O 000 OO0O0(Coleman et al,
1983; McGill et al, 1986). OO0 OO0 OOOO OO
0O 000 000 00000 00 00O 00 ooogo o
00 0000 OO0 Oooo ooo oood.

000 000 OO0 0000 o000 oo gooooo
000 00 0O 000 0000 00O 000 oo oooo
000 00 0000 OO000Mullen et al, 1998;
Bolinder ef al, 1999). 00 OO O0O0O0O OO0 OO O
000 00 0000 00 000 000 oooo od. o
0 0000 000 000 OOoooooo 0o ooo o
00 00 0000 0000 oooooo oo oooo
000 0000.000 000 000 000 oooooo
O 00 00 0O 0000 0000 ooooo ooooo
0O 0000 000 000 0 00 000 0ooo oo oo
0 00O 0000 OO0(Doran, 1987; Haynes and
Knight, 1989; Hong et al, 2003; Lee, 2010; Yoo, 2015).

00000 OO0 OO0 000 OO0 oo0o oooo o
00 000 00 000 000 0od0. 0000 o oo
0000000000000 000 000 o0 o
O 00O OO0 CO OOO0OO0 OO0 Ooog oog o
000 0000000 OO0 0000 0O oo ooooo
00000 ooooo ooood.

Mz X 2E

SA=, M2 WE H A= MF

0 000 0 0000 000000000 ooo o
00 OO 000 0000 0o0o booo ooo ooo
00 0000 (3662" N, 12745" E, 69.31 m)JO 20160
5000 7000 300 00O OoO000.

00 000 000 00 78.6%, 00O 17.4%, 00O 4%0
0000 00 O0(doamy sand) O0O. OO OO OO OO
0000 000 19.8C (50), 23.6C (60), 26.2°C (70)
000 O 00 0000 84 mm (50), 399 mm (60),
320 mm (70)O0. 00 000 O0O0(Glycine max (L.)
Merril) OO000. OO0 OO0 OO0 OO0 0OO0OO
00 000 00 00 00 00 000 00 (496 m*)00

Table 2. Chemical properties of soil before experiment

Table 1. Chemical properties of liquid pig manure used in
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Fig. 1. Effect of tillage systems and fertilization methods on microbial biomass C in soils planted with soybean. Soil
samples before the tillage and fertilizer treatment were collected in May. Soil samples of June and July were
collected after sowing and in the vegetation period, respectively. Vertical bars represent SE (n=3).
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Fig. 2. Effect of tillage systems and fertilization methods on dehydrogenase activities in soils planted with soybean. Soil
samples before the tillage and fertilizer treatment were collected in May. Soil samples of June and July were
collected after sowing and in the vegetation period, respectively. Vertical bars represent SE (n=3).
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Fig. 3. Correlation between dehydrogenase activities and microbial biomass C in soils of no-tillage and conventional
tillage. Soybean was cultivated under four different fertilizer treatments. The linear regression equation and R

value are given in each plot.
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