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Introduction

• For establishing forest growth and soil relationships, 
many approaches involve correlation of site index and various soil 
properties.

• SITE INDEX （地位指数）

Site index is the height to which dominant trees of a given tree species on a 
given soil area will grow at some index age, usually 25 or 50 years.
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Introduction – Site index

Soil factors

Topsoil depth

Soil texture

Subsoil consistence class

Limiting layers

Fertility

Internal drainage

(North Carolina State University, “Woodland Owner Notes”)
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Soil texture

(三枝・木村編 土壌サイエンス入門)

• 礫 gravel            >2mm
• 粗砂 coarse sand  0.2~2mm
• 細砂 fine sand       0.02~0.2mm
• シルト silt                 0.002~0.02mm
• 粘土 clay               <0.002mm

Physical (drainage, air permeability)

Chemical (water- and nutrient holding capacity)
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Objectives

• This study considers all, rather than any one characteristic of the soil
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Materials & methods

• 18 jack pine (Pinus banksiana) plots were selected around northern U.S.
(Jack pine is a boreal-tree species and is usually found on sandy soils.)

• Annual precipitation ranges from 460~560mm.
• The average July temperature varies from 20~21℃.

• Site indices were determined, using 3 dominant and 2 codominant trees 
nearest the center of the plot.

• Soils were measured.
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Materials & methods – measured parameters

• Soil profiles
• Particle sizes
• Moisture content (for estimating available moisture holding capacity)
• Bulk density
• Exchangeable cations

(for total cation exchange capacity, exchangeable metallic cations, exchangeable K, 
exchangeable H)

• pH
• Available P
• Total N
• Organic C
• Identification of light and heavy minerals
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Results - 1

• 18 sites were categorized into 4 types of soil series
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• Available water holding capacity is one 
of the most important factors for tree 
growth
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Conclusion

• Growth of jack pine in the region is closely related to those 
characteristics of the soil.

• Mechanical composition is the best direct measure of both moisture 
holding capacity and cation exchange capacity.
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Another article

• In many Japanese plantation 
sites, soil type is an important 
factor for site index.

（久馬編 最新土壌学）

(木村・三枝編 土壌サイエンス入門)
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Another article

• Different levels of factors control 
site indices,
according to tree species or 
sample-size.

↓Factors controlling bamboo vegetation

Primary factor Secondary factor
temperature

soil

Wind, rain

sunshine

macro

local

micro

Wind, rain soil

local

regional

（渡邊、樹木社会学）


