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Effect of slash and burn land preparation on soil properties in forest plantation sites

in Okuizumo, Shimane.

Yuko HASEGAWA, Nobuhiro KANEKO, Takuya MATSUMOTO, Kuniaki SATO, Noriko IWASHIMA, Tsugiyuki MASUNAGA

Abstract Slash and burn land preparation for reforestation has been conducted in
OKkuizumo region, Shimane for more than 20 years. In the present study, we investigated
the effect of the burning on the soil physicochemical properties considering with passage
of time after burning in forest plots with different years passed after the burning in this re-
gion. We also conducted a pot experiment to study the relationships between the soil with
different years passed after the burning and soil course structure, and plant productivity.
Soils were generally very porous with course pore spaces with solid phase volume less than
409%, except for sub soils of S15 and S5 sites. C/N ratio was relatively small in S5 and K1,
and was large in K3. Available P content was high at the surface soil in all sites. It was high
in the order of K1 >K3>S5>K11>S15>S11 and was more than 120mg kg™ 'in the sites
of andisol and S5. It was suggested that avail. P level decreased as the time passed after
the burnig. In the pot experiment with Komatsuna, K11, S5, K3, K1 that had relatively high
avail. P, exchangeable cations, total C and N contents showed better plant growth than the
others. However, Komatsuna growth was correlated with not only the nutrients of NPK,
but also development of soil course structure. Komatsuna growth was the biggest in K11
and S5 where relatively long period had passed. In these sites, soil course structure started
to re-develop from soil disturbance during red radish cultivation (1 cropping season) asso-
ciated after the burning. From these results, it was suggested that the passage of time af-
ter the burning influenced on plant growth through not only soil chemical properties change,
i.e. soil fertility, but also soil course structure development.

Keywords: available P, slash-and-burn, soil course structure, soil properties.
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ES ST E W NH,—N NO,—N* 7L 442 Ca Mg K Na
(%) (%) (%) (H0) (KCl) (dSm™) (g kg™ (mg kg™") (mg kg™) (cmol. kg ™)

S15 A 37.2 31.9 30.9 5.14 4.12 0.06 37.7 2.1 18.0 6 1.6 74.92 0.83 0.76 0.39 0.05
Bt 46.2 31.1 22.7 5.39 4.48 0.02 18.1 1.2 15.1 2.1 1.3 27.32 0.60 0.40 0.08 0.03
B 42,9 34.3 22.8 5.28 4.20 0.01 4.7 0.6 7.8 2.1 1.3 17.83 1.03 0.41 0.06 0.04
K11 Ap 17.2 22.5 60.3 5.21 4.42 0.06 127.5 7.4 17.2 3.2 1.3 122.83 9.00 2.49 0.42 0.13
AB 25.3 41.1 33.6 5.30 4.60 0.01 55.2 3.3 16.7 2.4 1.6 43.75 0.31 0.06 0.07 0.04
A 23.7 41.6 34.8 5.22 4.54  0.02 85.7 4.3 19.9 2.3 1.8 42.03 0.63 0.15 0.09 0.04
Bb 31.2 45.3 23.6 4.97 4.46  0.02 12.0 1.0 12.0 2.6 1.7 60. 50 0.17 0.05 0.05 0.02
S11 A 32.4 20.7 47.0 4.81 3.90 0.03 75.4 4.3 17.5 2.5 1.3 51.36 1.63 0.86 0.27 0.10
AB 40.1 24.2 35.7 4.86 4.30 0.02 26.3 1.7 15.5 2.2 1.5 39.31 0.12 0.18 0.10 0.03
Ab 38.9 30.4 30.7 4.88 4.37 0.01 27.3 1.6 17.1 1.8 1.5 44.64 0.15 0.17 0.07 0.04
BC 5.09 4.26  0.01 3.3 0.5 6.6 2.2 1.4 12.07 0.79 0.57 0.13 0.05
S5 A 31.5 13.9 54.6 5.23 4.21  0.03 22.9 1.5 15.3 2.4 1.4 166. 55 7.58 1.99 0.20 0.04
Bt 52.4 13.2 34.4 5.15 4.07 0.01 7.0 0.7 10.0 2.2 1 22.19 0.90 0.34 0.02 0.03
B 48.4 17.5 34.1 5.51 4.28 0.01 2.0 0.4 5.0 2.2 1.9 22.53 1.23 3.82 0.14 0.03
K3 Ap 27.3 56.2 16.5 5.30 4.38 0.04 126.7 6.8 18.6 2.1 1.7 182.47 12.56 3.28 0.40 0.08
AB 29.0 58.1 12.9 5.25 4.28 0.02 103.8 4.1 25.3 2.4 1.8 81.77 1.24 0.39 0.12 0.07
Ab 30.7 57.1 12.2 5.28 4.45 0.01 88.4 4.0 22.1 2.3 1.2 30.92 0.87 0.25 0.11 0.03
Kl  Ap 24.8 41.9 33.3 4.62 4.09 0.06 84.5 6.1 13.9 1.5 1.9 280. 26 1.58 0.40 0.37 0.04
A 28.6 47.6 23.9 4.71 4.24  0.02 53.5 3.9 13.7 2.5 1.6 173.43 0.60 0.12 0.15 0.02
B 354 33.0 31.6 4.93 4.36 0.02 17.9 1.6 11.2 2.3 1 170.25 0.66 0.08 0.15 0.03
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