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Plant-soil feedbacks in a forest ecosystem governed by functional traits of tree
species
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This study aimed to examine the role of plant-soil feedback in tree

community assembly and multi-species coexistence mechanism using a trait-based approach. In a 1.2-ha
study plot in the Ogawa Forest Reserve (lbaraki), where population dynamic data and functional
traits of adult and juvenile trees on all coexisting tree species have been accumulated, trait data
of current-year seedlings and seedlings older than one year were newly collected. In addition, soil
biotic and abiotic properties were measured at 10m x 10m grid points within the study area to
develop the spatial data on soil properties. This allowed us to analyze the relationship between
plant functional traits and population dynamics across growth stages and to analyze the determinants
of soil properties. We found that soil properties are influenced by the community-weighted mean of
some functional traits of above-ground trees and litter pool on the forest floor.
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Bulk density -0.061 -0.137 0.049 -0.069 -0.062 -0.082 -0.101 0.040 0.120 -0.069 -0.051 0.075
Water content -0.117 0.058 -0.029 0.072 0.040 -0.031 0.128 0.068 -0.066 | 0.164 | 0.089 -0.070
pH -0.320 |-0.210 | 0.189 -0.134 -0.201 -0.022 -0.074 ©0.096 0.325 |-0.331| -0.137 0.103
NHz+ 0.159 | 0.192 |-0.089 0.155 0.147 -0.012 0.257 0.040 -0.085 | 0.226 | 0.121 -0.026
Total N 0.095 | 0.177 | 0.007 0.012 0.011 -0.002 0.146 0.028 -0.052 | 0.125| 0.121 -0.117
Total C 0.123 | 0.212 |-0.032 0.086 0.073 0.028 0.170 0.043 -0.108 | 0.198 | 0.134 -0.127
Total PLFA 0.227 || 0.282 |-0.082 [ 0.227 | 0.105 0.090 0.155 -0.030 -0.208 | 0.206 | 0.061 -0.142
F.B 0.198 || 0.189 | -0.124 [ 0.307 | 0.185 0.131 -0.027 0.045 -0.149 | 0.254 | 0.043 0.011
Bold letter: P < 0.05
* Selected best model for NH, (mg/qg)
Estimate  Std.Error P

intercept 6.9X103 0.2X103 <0.001 Total litter pool  Soil water content

CWMigerpoo LMA (g/M?) -5.4X 10  3.4X10% 0.116 \

CWMiitter pool—N (%) -6.0X10% 3.5X10% 0.086 e
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Total litter pool (g) 7.4%X10% 23X10% <0.01

Soil water content (%) 9.6X10% 2.4X10% <0.001 t

Relative elevation (m) 3.6X10% 2.3X10% 0.113 =IgIn

* Selected best model for NO, (mg/g)
- Soil water content
Estimate  Std.Error P

intercept 1.0X103  0.1X103 <0.001

CWMiitter pool_CT (%) -7.8 X104 2.0X10% <0.001

CWMIltterpool_TP (%) 5.3 X10% 2.2 X10% <0.05

CWMiitter pooI_LIG (%) 3.0X10% 1.7 X104 0.08 ? , \

Soil water content (%) 4.1X10% 1.3X10% <0.01 tal phe

* Selected best model for mineralization (mg/day)

Estimate  Std.Error P
intercept -7.4 X105 2.2X105 <0.01
CWMiitter poolCT (%) 6.1X105 2.8X105 <0.05
CWMiigter pool-L1G (%) -5.2X105 2.7X105 0.06
Soil water content (%) -4.2X105 2.3X105 0.08

* Selected best model for nitrification (mg/day)

Estimate  Std.Error P
intercept 7.0X10% 0.4X10% <0.001
CWMiitter poolCT (%) -2.0X10% 0.6X10% <0.01
CWMiitter pool—TP (%) 1.1X10% 0.6X10% 0.07
Soil water content (%)  7.9X105 3.8X105  <0.05
Soil pH -1.1X10% 0.4X10% <0.01

*Linear regression analyses were performed
*Full model: response variables ~ CWM_LMA + CWM_N + CWM_TP + CW_CT + CWM_LIG + total litter pool mass + soil water

content + soil pH + relative elevation

*Best models were selected based on AlCc
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