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Effect of micro-topography on structure of soil microbial community in
sugi plantation forest soil

Miho MATsusHITA, Natsuko YAMATANI?, Sadatoshi MeGuUro, Shinsaku KawAcHI™

University of Miyazaki, Science of Bioresource Production, the United Graduate School of Agricultural
Sciences, Kagoshima University, " Forest Science Division, Faculty of Agriculture, University of Miyazaki

Summary : Microbial community structures and chemical properties of surface soils on the slope in sugi (
Cryptomeria japonica) plantation of Tano Forest Site University of Miyazaki were measured to investigate the
effects of micro-topographic factors, such as position and asperity of the slope, on the structure of soil micro-
bial community. Phospholipid fatty acid (PLFA) methods were used to evaluate microbial community com-
positions. Moisture content and soil organic matter (SOM) content in upper site of slope were higher than
those in middle and lower site of slopes. Dissolve organic carbon and nitrogen were lowest in lower sop.
Other chemical properties were little affected by micro-topographic factors. Litter thickness in upper slope
was higher than those in middle and lower slopes. Microbia biomass was closely correlated to SOM
(r=0.82, P<0.001) and litter thickness (r=0.73, P<0.01), but microbial community structures were less
correlated to chemical properties. The slope position was correlated to microbial biomass, but not to micro-
bial community structures. Therefore, the micro-topographic factors, position and asperity of the slope in a
small scale could have a little effect on the structure of soil micro-bial community.

Key words: Micro-topography, Soil microbial community structure, PLFA.
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Fig. 1. Topography of a study site.
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Table 1. Characteristics of the plot
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0) 0ooo

000, 000000000 (SOM), pH
(H:0), 0O (C) 00000 (N) 00O, O
00000000 (DOC), 000000000
(ON) 0000000000000, 0000
0001050 000000000000. 000
OgOo700,000000, 00000000

Site  Plot No Slope Longitudinal Cross-section  Tree height DBH  Stand density
O form (m) form (m) (m) (cm) (/ha)
U 1 24 -0.3 0.2
2 20 -0.5 -0.7
3 22 -0.6 -1.0
19.4+ 2.6 21.0+ 5.1 3283
4 26 -0.6 -0.8
5 24 0.3 04
6 22 0.3 0.7
M 1 12 0.2 0.0
2 10 0.1 0.3
3 11 0.0 0.2
20.0+ 14 26.4+ 4.8 1762
4 11 0.0 0.0
5 12 0.1 -0.1
6 11 -0.1 0.0
L 1 41 0.5 0.3
2 41 -0.7 -1.8
3 36 0.0 -1.0
213+ 2.6 26.5+ 4.5 2032
4 37 13 -0.2
5 23 0.7 0.8
6 19 0.2 0.3
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Table 2. Chemical characteristics of the soils and litter thickness

: Litter
Site Plot No. M%'ét;re pH (n?gog/él) ca@) N(O) C/N ratio (,goggl) (l'nglU) thi(cclﬁrr:)ess
U 1 51.7 6.1 246 12.3 0.7 17 104 17 11
2 55.2 6.5 287 11.3 0.8 15 134 24 15
3 51.2 6.5 250 94 0.6 15 114 20 13
4 47.4 6.4 258 9.6 0.6 16 117 18 15
5 48.7 6.0 265 13.3 0.8 17 129 22 12
6 49.6 6.2 255 11.3 0.7 16 140 22 9
Average (SD) 50.7(2.7)a 6.3(0.2)a 260(15)a 11.2(1.5)a 0.7¢(0.1)a 16(1)a 123(14)a 21(3)a 12(2)a
M 1 425 6.4 209 10.9 0.7 16 131 22 7
2 454 6.1 223 10.8 0.6 17 105 17 5
3 42.8 6.0 200 9.3 0.6 16 137 20 5
4 45.2 6.3 231 11.6 0.7 16 133 22 5
5 424 6.2 209 9.8 0.6 15 154 24 6
6 49.0 6.3 271 121 0.7 17 140 23 7
Average (SD) 44.5(2.6)b 6.2(0.1)a 224(26)b 10.7(1.1)a 0.7(0.1)a 16(1)a 133(16)a 21(2)a  6(1)b
L 1 46.1 6.2 187 9.6 0.6 17 65 11 4
2 494 6.4 185 7.1 0.5 15 93 14 4
3 42.7 6.1 211 10 0.6 16 93 14 4
4 45.0 5.8 231 10.5 0.7 16 84 13 5
5 46.3 6.0 240 117 0.7 16 115 18 8
6 47.8 6.0 247 12.9 0.8 16 114 18 8
Average (SD) 46.2(2.3)b 6.1(0.2)a 217(27)b 10.3(2.0)a 0.7(0.1)a 16(1)a 94(19)b 15(3)b  6(b
ANOVA F 9.2 2.1 6.1 0.5 0.6 0.1 9.5 12.9 24.4
P 0.003 0.161 0.012 0.622 0.563 0.914 0.002 0.001 00 0.0001
Uvs. M oo g o O g O O g oo
Multiple
comparison Uwvs. L ’ O 0 O O O o o o
M vs. L d g O d g O oo oo O
%%, P0O0.01; ", PO0.05; no mark, not significant.
Table 3. Correlation coefficients of the environmental properties
Cross- Litter
Variable Longitudinal section Moisture H SOM  Carbon Nitrogen C/N DOC DN thick-
form (m)  form  (0) p (mg g®) (@) (@) ratio (9 9°) (g g’ ness
(m) (cm)
Slope(°) 0.09 -0.25 0.19 -0.06 -0.14 -0.25 -0.28 -0.06 -0.6800 -0.62" -0.09
Longitudinal
form(m) O 0.6700  -0.39 -0.6700  -0.14 0.36 0.30 0.43 -0.14 -0.21 -0.26
Cross-section o o o -
form(m) O O 0.04 -0.56 0.14 0.61 0.48 0.66 0.17 0.06 0.14
Moisture(C ) O O O 0.30 0.63 0.27 0.31 0.04 -0.03 0.12 0.60"
pH O O g O 0.20 -0.33 -0.24 -0.36 0.29 0.44 0.28
Soil organic o a
matter(mg g°%) O O O O O 0.60 0.680  0.11 0.38 0.48 0.80o0
Carbon(0) O O g O ad d 0.9400  0.5700 0.21 0.29 0.36
Nitrogen(O ) O O g O | | g 0.31 0.27 0.40 0.44
C/N ratio O O g O O O g O -0.11 -0.12 -0.05
Dissolve organic .
carbon(zg g% O O g O O O g O g 0.93 0.40
Dissolve nitrogen 0 0 0 0 0 0 0 0 0 0 0.52°

(L)

Spearman rank-correlation coefficient: ", PO 0.01;", PO 0.05; no mark, not significant.
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Table 4. The PLFA amount of each taxonomic groups of microorganism and the PLFA ratio

PLFA (nmol ¢g'*)

PLFA ratio

U 1 311 57 124 28 15 209 0.07 2.2
2 388 69 150 33 19 253 0.08 2.2
3 286 50 115 24 13 189 0.07 2.3
4 284 51 111 24 12 186 0.07 2.2
5 334 62 135 29 16 226 0.07 2.2
6 340 61 138 29 16 229 0.07 2.3
Average(SD) 324(36)a 59(7)a  129(14)a 28(3)a 15(2)a 215(24)a 0.07(0.00)a 2.2(0.0)a
M 1 267 46 108 24 13 179 0.07 24
2 251 43 98 23 13 164 0.08 2.3
3 256 44 106 24 11 174 0.06 2.4
4 284 46 116 26 13 188 0.07 25
5 301 52 123 27 14 202 0.07 24
6 357 59 143 31 17 233 0.07 24
Average(SD) 286(79)ab 48(14)b 116(32)ab 26(7)a 14(4)a 190(53)ab 0.07(0.02)a 2.4(0.6)b
L 1 190 32 79 19 8 130 0.06 25
2 224 38 90 20 11 147 0.07 24
3 247 42 101 23 11 165 0.07 24
4 263 45 107 23 12 175 0.07 2.4
5 298 51 122 28 15 200 0.07 24
6 293 48 118 27 15 193 0.08 25
Average(SD) 252(38)b  42(6)b  103(15)b 23(3)a 12(3)a  168(24)b  0.07(0.01)a 2.4(0.0)b
ANOVA F 4.8 8.3 4.1 2.7 2.6 5.0 0.1 24.0
P 0.025 0.004 0.038 0.097 0.106 0.022 0.906 00 0.0001
Multiple Uvs. M O o ad O O O O oo
comparison U vs. L s o s 0 0 o 0 -
M vs. L g g g O O O | O

°% PO0.01; ", PO0.05; no mark, not significant.
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