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In order to evaluating physiochemical properties of soil under minimum tillage and direct seeding cultivation
on dry rice paddy, we conducted to analyze the soil physiochemical characteristics in treatment with 2-year
minimum tillage and dry direct seeding (2MT), 3-year minimum tillage and dry direct seeding (3MT), and
tillage transplanting cultivation (TT). As results of analyzing soil organic matter (OM) contents with 2 cm soil
depth of interval from surface to 30 cm, OM contents with surface soil from 0 to 2MT and 3MT were higher
than TT, recorded 34.6, 28.1 and 19.8 g kg'l, respectively. But until 20cm in soil depth, it was not so large on
the deviation of OM contents among the 3 treatments comparing with 2cm surface. Beneath 20 cm in soil
depths, 2- and 3-year, OM contents in TT were distributed to be lower than 2MT and 3MT. The contents of
total nitrogen in 2MT and 3MT were higher than the content in TT across the soil profile. Consequently,
though minimum tillage and direct seeding farming is obviously the practice to saving of machinery work and
labor, other practices such as continuously input OM should be needed to achieve carbon sequestration goal
through minimum tillage and direct seeding on dry paddy.

Key words: Minimum tillage, Direct seeding on dry paddy, Low carbon farming
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The profile of organic matter (left) and total nitrogen (right) contents 2-(2MT) and 3-year (3MT) minimum tillage and dry
direct seeding and tillage transplanting cultivation (TT).
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Introduction
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Fig. 1. The profile of organic matter contents with 2- and

3-year minimum tillage and dry direct seeding and tillage
transplanting cultivation.



Myung-Chul Seo, Ki-Yeong Seong, Hyeon-Suk Cho, Min-Tae Kim, Tae-Seon Park, and Hang-Won Kang 11

o Aol e 29 WeEmst 10 Al 2
7F 7Tl sl 1.9-5.8% ol F3Lskel ot 10-20
cm@} 20-30 cm EZoAE 2358 ALLoj|A] wWo] B
sAe 471 ke 287 7Hashs B Uehian
(Cho, et al, 1995). 2 AATLol|A] ZAFat ATe} ObH H7S
3} 7ol Mol o] i olopAule} A 5 )
o], =9 A9 A&5A Q0 WAE sh7] ol =9 o]l
U g1 BiolE, A5te WRIL S, A
wope] Wl 5 chapal Aol 0 3 4 ek, HaAe
Aol A 715 AlHl= #3500 =3tE7] wZe] HEZ7HA]
Wl 4ol ofst f71% FAS 27 felsicha &
= = Aor AlRE

2 om 9] B3 HAL Y REe
29 B H71E Y AR HE UERASL
0] EZoA Faghdol] e "é’—l“%ZHHH:rLoﬂ
A 7l BESTL 9 Ao ARG, QMHew &
o] AR 718 FU1o] Ui 297} e
U 2 Ard ks Adolgt AiE Ve ¢t Table 194
LR Bk} ZFHo] ON ratioZ} -8 o]oF Ajufj ol Al A&
ik YHbA e g Eofo A wAES] CN
ratio= 10 W2 EFoA] CN ratio= 10—-20 W L]= H3&

Fig. 29} 7}0}1;}

o] 9= 150]*“’% *H:HW e ob%*—% Lrebd glck
0
v F—0——
-5 4
10
£
s
= 151
[oR
()
3 20 -
3
]
-25 4
— TT
o 2MT
-30 1 —v- 3MT
35 , : : : : :

-0.05 0.00 0.05 010 0.15 020 025 0.30
Contents of total nitrogen (%)
2MT: 2-year minimum tillage and dry direct seeding,
3MT: 3-year minimum tillage and dry direct seeding,
TT: tillage transplanting cultivation

Fig. 2. The profile of total nitrogen contents with 2- and
3-year minimum tillage and dry direct seeding and tillage
transplanting cultivation.

Table 1. The profile of C/N ratio according to soil depth at minimum tillage and dry direct seeding on paddy farming.

Sasn?slejezl;) TT* IMT#**  3MT*#+ Soil del(’f;l)sampled TT IMT 3MT
0-2 16.0 95 11.4 16-18 18.4 10.0 123
2-4 19.7 115 12.3 18-20 184 11.0 12.8
4-6 276 12.6 12.0 20-22 18.6 13.5 13.0
6-8 16.8 12.0 11.9 2224 205 125 12.9
8-10 15.9 112 12.1 24-26 27.0 134 115
10-12 183 117 12.4 26-28 28.4 18.9 10.7
12-14 18.6 10.0 122 28-30 17.8 238 12.1
14-16 15.9 9.7 12.4 average 19.9 12.8 12.1

. 2-year mmimum tillage an 1rect seedin, 5 :3-year mimmimum tillage an 1rect seedin, y . tillage transplantin
% 2-year mini illage and dry di ding, **:3-year mini illage and dry di ding, ***: tillag planting

cultivation

Table 2. The chemical properties of surface and subsurface soil depth at minimum tillage and dry direct seeding on paddy farming.

pH EC P,0s Ca K Mg Na

1:05 ms um’ mg kg'1 ------------- cmol” kg"1 -------------

M Surface 6.61 42.39 95.45 5.27 0.17 1.19 0.32
Sun-surface 6.71 51.07 69.34 5.71 0.15 1.25 0.35

- Surface 6.55 50.43 100.85 5.03 0.11 1.10 0.34
Sun-surface 6.28 51.95 74.73 491 0.11 1.12 0.35

— Surface 6.25 63.30 101.74 5.10 0.19 1.09 0.38
Sun-surface 6.68 47.80 51.43 5.20 0.14 1.15 0.36

*: 2-year minimum tillage and dry direct seeding, **:3-year minimum tillage and dry direct seeding, ***: tillage transplanting

cultivation
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transplanting cultivation

Fig. 3. The hydraulic conductivities of surface and subsurface soil according to soil water contents with 2- and 3-year minimum
tillage and dry direct seeding and tillage transplanting cultivation.
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Fig. 4. The profile of ratio of wet aggregation contents with
2- and 3-year minimum tillage and dry direct seeding and
tillage transplanting cultivation.
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