HERBEEE 89(5) - 677 - 684. 2000
Jour., Korean For. Soc. 89(5) : 677 - 684. 2000

TR BfEqt 12mEo B [UJIRHILUR(Picea abies (L.) Karst.)

BEIEl 45ik0l B R’
¥F i W

Root Morphology of Norway Spruce (Picea abies (L.) Karst.)

in the Differently Acidified Forest Soils'
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ABSTRACT

This study was conducted to investigate the relationship of development of root and soil
condition and also to elucidate the difference between stands for mechanical and physical stability
according to distribution of roots in the Norway Spruce (Picea abies [L..] Karst.) stands of 30 to
40 vear of ages with different soil condition. In the root structure, remarkably different root
pattern was shown among the three stands; Ebergotzen stand showed large number f roots with
much fine roots which deeply in vertical direction while Barbis stands had thicker root and small
number of root than Ebergitzen stand. The Weidenbrunnen stand showed differently half-vertical
and plate root structure and the root developed not to be deeply compared to the other two
stands. In the total number of root, Ebergttzen stand had the most number of 74 and Barbis
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stand 33, Weidenbrunnen stand 57 respectively., Ebergstzen stand had much more number of
vertical root with 57 than the other two stand, Barbis 21 and Weidenbrunnen 36. In the total
length of root, Weidenbrunnen stand showed to be longer than the other two stands and the
length of horizontal root also showed longer. Regarding to the rates of horizontal root against
vertical root, Ebergotzen stand showed comparatively higher value as 1,2 than other two
stands(0.5). In the total weight of root, Weidenbrunnen stand showed very high value compared
with the other stands and ratio of vertical root against horizontal root was 0,16 which is very
lower than the other two stands(0,4).

The remarkable differences of root pattern of Norway spruce stands appeared in this study are
through to be caused more by chemical property of soil such as acidity den the mechanical or
physical factor of soil conditions.

Key words : root system, root structuve, soil condition, physical and mechanical stability, horizontai
and vertical root, Norway spruce
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Table 1. General description and soil properties of the three studied stands.

Stand and soil component Ebergitzen Barbis Weidenbrunnen

Altitude 210 270 780
Mean annual precipitationmm] 730 780 1070
Mean annual air temperature[ C] 7.8 8.0 5.5
Mean summer temperature(May-Sep.)[TC] 14.5 14.6 9.9
Tree age(1996)[yr] 35 40 41
Tree height[m] 21 22 18
DBH[cm] 23 25 22
Stand density[number of trees ha™] 1040 1280 800
Thickness of humus layer[cm] 1 2 7
Soil density[Mg m™]

20-40cm 1.7 1.6 1.0

Subsoil 1.7 1.5 1.5
Soil clay content(%)[per cent dry matter in fine soil]

20~40cm 8-17 8-12 12

Subsoil 17-30 17-30 9
Coarse fragments in soil(%)[per cent of total soil
volume]

20-40cm <0.1 25 20

Subsoil 0.1 25-50 30
Base saturation(%)

0~-10cm 23 12 5

20-40cm 73 29 4

Subsoil 89 51 14
pH

0-10cm 3.7 3.3 2.7

10-50cm 4.4 3.6 3.7

50-100cm 4.6 3.7 3.9
Average concentration of mineral elements in soil
solution(40cm)

All 2 M] 30 550 170

Cal «M] 670 900 25

Mgl «M] 150 370 25

Ca/Allmol mol™] 22 1.6 0.1
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Fig. 1. Schematic presentation of horizontal
and wvertical root system in layer
theory. The root system was divided
into horizontal zones by 50cm and
vertical zones by 20cm, tespectively.
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Fig. 2. Representative root system of the three
studied stands (A; Ebergstzen B;
Barbis C; Weidenbrunnen),
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Fig. 3. Number of horizontal and vertical roots
of 40-year old Norway spruce at the
three studied stands.
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Fig. 4. Length of horizontal and vertical roots
of 40-year old Norway spruce at the
three studied stands.
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Fig. 5. Weight of horizontal and vertical roots
of 40-year old Norway spruce at the
three studied stands.
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