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Abstract 

 In Hokkaido wineries is becoming popular and new wineries will be established in the future. In 

order to support the increasing of wineries, understanding how soil affect grapevine root is important for 

improving grapevine quality. In this research, profile wall method for studying root distribution in the field 

was used. The result showed the different pattern of root distribution due to soil management and soil 

characteristics in each studied field. 
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1. Introduction 

In Hokkaido, grapevine is becoming popular 

and winery has increased from 16 to 47 for 

one decade. More vineyards also will be 

established for supplying high quality 

grapevine to winery. Soil is an important 

resource and provide nutrient and water for 

grapevine. In Japan, Soil condition show 

variability in the field scale because field 

sites located in mountain area. So, more 

precise land preparation according to soil 

properties and topographical condition is 

required to improve soil condition.   

Root is an important organ for grapevine 

in order to absorb nutrient and water to 

sustain growth and production (Smart et al., 

2006). Root system is easily affected by 

soil-stress. The information of root system is 

essential to establish the soil management. 

However, there was a few studies of 

grapevine root distribution in the Japanese 

vineyard and the relationship between soil 

properties and root have been reported. 

2. Material and Method 

The study areas were vineyards in Yoichi, 

Ikeda, Furano and Hakodate. Profile wall 

method, which is one of the most accepted 

methods in the root distribution study 

(Bohm, 1979), is used by counting the living 

roots on the soil plane. Trench with 1 m 

depth and 1.2-2 m width (corresponded to 

the distance of grapevine in the row in each 

vineyard) will be dug. The length between 

the middle of grapevine trunk and soil 

profile are 0.2 m (Hakodate field) and 0.3 m 

from grapevine row will be progressively 

dug. In each plane will be divided into grid 

square of 20 cm × 20 cm for studying root 

distribution and soil properties. Roots 

classified into 3 categories; <1 mm,1-2 mm, 

>2 mm, only living root will be counted in 

each grid. Soil samples will be collected from 

every grid on the soil plane and soil chemical 

and physical properties were analyzed in the 

laboratory in Hokkaido University. Research 

data was analyzed by using one-way ANOVA 

and correlation analysis. 

3. Result  

Root distribution in Hokkaido showed the 

differences due to the soil management 



method and soil characteristics. The results 

of root density along the depth were showed 

in Fig.1. Root density wasn’t highest in the 

topsoil of soil profile except in Furano. Most 

of the field showed high root density 

between 20 cm to 60 cm depth especially in 

Hakodate between 40 cm to 60 cm showed 

the highest root density among all field at 

the same depth. Root density decreased 

after 60 cm depth however in Furano root 

penetrate between stone and soil and 

accumulate between 60-80 cm depth. Root 

density between 80-100 cm showed the 

lowest root density however in Furano 

showed the significantly different with the 

others field at the same depth.  

 

4. Discussion 

Weed control method can influence root 

distribution pattern. In Furano that used 

herbicide to control weed which led to low 

weed density on topsoil, so grapevine root 

can elongate in the topsoil layer and the 

density showed the significantly higher than 

those in others field which didn’t use 

herbicide to control weed. Soil bulk density 

resisted grapevine root penetration and 

limited the root growth, so the higher bulk 

density, the lower root penetration ability 

(Fig. 2). Soil available water content support 

small size root elongation and survivability 

of grapevine root (Fig. 3). With enough water, 

grapevine root can survive and be able to 

uptake water for the plant. However, most of 

chemical properties didn’t show significant 

correlation with grapevine root.  

5. Summary 

Root distribution can be affected by the soil 

management method, bulk density, and 

available water content. 
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r = -0.41489 

Fig 3; Correlation between Available Water Content and Root Density 

Ikeda   

r = 0.332483 

Fig 2; Correlation between Bulk Density and Root Density  

Fig 1; Root Distribution in Yoichi, Furano, Hakodate and Ikeda 


