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Supplementary Materials: S1 

Forest floor plant species we used in this study. 

Species 
Rank abundance  

in Control plot 

Rank abundance 

in Exclosure plot 

Actaea erythrocarpa 

 

13 10 

Actinidia arguta 

 

11 6 

Actinidia kolomikta 

 

10 5 

Celastrus orbiculatus 

 

9 4 

Circaea alpina 

 

3 14 

Galium kamtschaticum 

 

7 13 

Hydrangea petiolaris 

 

2 8 

Maianthemum dilatatum 

 

6 2 

Rubus matsumuranus 

 

14 9 

Schizophragma hydrangeoides 

 

8 3 

Teucrium japonicum 

 

4 13 

Toxicodendron orientale 

 

1 1 

Viola selkirkii 

 

5 11 

Vitis coignetiae 

 

12 7 

  



Supplementary Materials: S2 

The probability of leaf persistence during the growing season used as the life span of the leaf. 

Orange and green lines show the data measured in the control plot and in exclosure plot, 

respectively. Each line represents each species data. And bold lines show the average for each 

plot. 

 

 

  



 

Supplementary Materials: S3 

Relationships between leaf area and the values multiplied by the leaf length and width for 14 

forest floor plant species (Supplementary Materials: S1). These data were obtained by using 

our scanned image data (15 samples in each species). Black lines show the equation to 

estimate leaf area from leaf length and width derived using linear regression. 

 

 



Supplementary Materials: S4 

Changes in daily mean value of light intensity (PAR) during the study period (May to 

November). 

 

  



Supplementary Materials: S5 

Photosynthetically active radiation (PAR) responses curve of liner electron flow (LEF) of 14 

forest floor plant species (Supplementary Materials: S1). Orange and green colored points 

show the data measured in the control plot and in exclosure plot, respectively. The curve 

equations were derived using nonlinear regression (Equation 1.1 in main document). 

 

 

  



Supplementary Materials: S6 

Comparison of leaf carbon concentration (g) of 14 forest floor plant species (S1) between deer 

presence (control: orange box) and absence (exclosure: green box). For comparison, mean 

values of leaf carbon concentration per species in each plot were used (the numbers of 

samples used were 14, respectively). Significant are evaluated by t-test (n.s: p > 0.05, *p 

<0.05, **p < 0.01, ***p < 0.001). 

 

 

  



Supplementary Materials: S7 

Comparison of species richness between 

deer presence (control: orange box) and 

absence (exclosure: greem box). The 

numbers of samples used were 100 and 95 

for the control and exclosure plots, 

respectively. Significant are evaluated by t-

test (n.s: p > 0.05, *p <0.05, **p < 0.01, 

***p < 0.001). 

 

 

Supplementary Materials: S8 

Species dominance-rank curves of the 

exclosure and control plots. Orange and 

green lines show the data measured in the 

control plot and in exclosure plot, 

respectively. Dominance and species rank 

are based on the number of occurrence 

frequencies across all quadrats (100 in 

control, and 95 in exclosure). 

  



Supplementary Materials: S9 

Comparison of total carbon gain, carbon benefit and cost between deer presence 

(control: orange violin) and absence (exclosure: green violin). Significant are evaluated 

by t-test (n.s: p > 0.05, *p <0.05, **p < 0.01, ***p < 0.001). 

 

 


