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On the Water Holding Capacity Functions of Fallen-leaves
of Erosion Control Tree Kind.

Kazuo TANARA

(Laboratory of Sand Protection and Forest Engineering, Faculty of Agriculture, Tottori University.)
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Table 1, Water holding capacity in the soil of mixture of powdered fallen-leaves
and soil of sand dune.
Water holding Mixed rate %
Species - :
capacity 0 ’ 2 ‘ 4 ! 6 8 10 15
Robinia Total (%) 25.9| 28,3 33.3| 345 36.6| 39.3| 45.2
: @) |
Pseudoacacia Amount increas/ed 2.4 7.4 86 10.7| 13.4| 19.3
fruticosa Amount increased — 3.7 6.6 88| 11,0 135] 19.0
Alnus Total 259 289! 33.1| 347 37.0| 39.1| 443
sieboldiana Amount increased — 3.0 7.2 88| 11,1 ) 132 184
Pinus Total 259 26.7] 32.2| 341] 355 38,9 44,4
densiflora Amount increased — 0.8 6.3 8.2 96| 13.0f 185
Mean water holding capacity % — 25 6.8 8.6 10,8 13.3| 18.8
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Table 2. Water holding capacity rate of fallen-leaves soaked in water.
"~ Soaked time | 10. | 30 1. 3. 6. | 12. 1. 4. 7.
Species \'\\\;\ min. min. hour hours | hours| hours | day days days
%

Robinia
@ pseudo acacia 1147 1237 154.6 | 168.6 | 188.2| 202.6 | 229.9, 249.9| 261.1
4 Amorpha
g frluticosa 823] 109.1} 1374 1546 1703 185.1| 196.4| 2083 218.3
T Alnus
'g sieboldiana 73.6 78,11 105.1| 1142 | 132.2 | 1404 | 148.6| 202.0| 2115
b T
/s Mean 90.2 | 103.6| 132.7] 145.8| 163.6 | 183.4 191.6 | 220.1! 230.3
§ Pinus
g densiflora 34.4 35.8 40.5 50.0 69.6 71.6 79.9| 128.0 151.7
i Pinus
;‘é thunbergii 31.7 34,9 38.1 46.8 62.9 73.1 83.2 | 140.2 | 142.7
Q
zw Mean 331 354 39.3 48 .4 66.5 72.3 81.5| 134.1] 147.2
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Table 3. Relation between the amount of water supplied and infiltration capacity

in the soil of fallen-leaves mulch,

Pinus densiflora |Robinia
Plot Non mulch mulch JPseudoacacia mulch
Amount of Infiltration Infiltratin Infiltration
;’;‘;‘;{ie d capacity 1 Rate 3% | capacity i Rate 3% | capacity \ Rate 3%
mm mm % mm % mm %

6 2.9 48.8 - — — -

8 4.4 55.0 0.2 2.5 - —

10 5.7 57.0 1.8 18.0 0.2 2.0
12 7.0 58.3 2.8 23.3 1.9 15.8
14 8.3 59.2 4.4 31.4 3.4 24.3
16 10.2 63.7 6.6 41.2 5.1 31.8
18 12.0 66.6 8.2 45.6 7.0 38.9
20 14.0 70.0 9.9 495 8.6 43.0
22 16.1 73.3 11.7 53.3 10.2 46.3
24 18.0 75.0 13.8 57.5 12.0 50.0
26 20.3 78.1 15 .4 59.2 13.4 51 5
28 22.1 78.9 17.6 62.7 15.3 54.7
30 24.1 80.3 18.9 63.0 17.0 56.6
32 25.9 80.9 21.2 66.3 18.7 58.4
34 277 81.4 23.2 68.2 20.5 60.3
36 29.6 82.2 25.4 70.6 22.4 62.2
38 31.5 82.9 27.0 71.1 243 63.9
40 33.4 83.5 28.8 72.0 26.2 65.5
44 37.0 84.0 32.1 729 30.4 69.1
46 38.6 83.9 34.0 73.9 32. 69.7
48 40.1 83.5 35.5 73.9 34.0 70.8
50 41.2 82.4 37.6 75.2 35.8 71.6
52 43.0 82.7 39.4 75.7 37.8 72.7
56 46.6 83.2 43.8 78.2 417 72.7
60 50.4 84.0 46.4 77.0 45.8 76.3
64 53.2 83.1 495 77.3 49.2 76.8
68 56.7 83.3 52.6 77.4 52.3 76.9
72 59 4 82.5 55.2 76.6 54.9 76.3
76 62.9 82.8 59.1 77.9 58.3 76.7
80 66.2 82.7 62.4 78.0 61.3 76.6

. Infiltration capacity
Note. 3%t Rate= Amount of water supplied = 100
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Table 4. Water holding capacity rate of fallen-
reaves on the soil of fallen-leaves
mulch.

Afmount Species

of water s

supplied Pinus densiflora g;ﬁlfgfc acia

mm % %
4 — —
6 —— ———
8 53.0 —
10 39.2 53.2
12 35.0 43.3
14 28.0 35.0
16 225 31.2
18 211 27.7
20 20.6 26.8
22 17.4 25.6
24 17.5 25.1
26 175 26.1
28 16.1 24.1
30 15.0 23.7
32 148 23.1
34 12.8 21,3
36 12.7 20.4
40 115 11.5
44 10.5 10.8
46 9.9 14.0
48 8.3 1.1
50 75 10.8
52 6.9 10,0
56 6.0 8.4
60 5.9 6.9
64 6.1 6.3
68 6.0 6.4
72 5.3 6.3
76 5.0 6.1
80 4.8 6.1
4 E =g
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§ e Increased water holding capacity.

A-----Robinia Pseudoacacia.
B .we--Amorpha fruticosa.
C.owee-Alnus sieboldiana
D------Pinus densiflora,
Fig. 1. Water holding capacity in the soil of a
mixture of powderd fallen-leaves and
soil of sand dune.
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Fig. 2. Water holding capacity rate of fallen-
leaves soaked in water,
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Table 5. Water holding capacity in the soil
of fallen-leaves mulch. N

\ Plot Non mulch
Water . ..
; Pinus Robinia

I;gll;zllgi%y mu}Ch’denksi flora | Pseudoacacia

mean mm 7.90 12.0 t 13.4

max. mm | 13 .80 17.6 l 18.7
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note, & e Amouut of water supplied,
y o ‘Water holding capacity rate,
Ao Robinia Pseudoacacia,

D-----Pinus densiflora,

Fig. 3. Relation between the amount of water
supplied and water holding capacity rate
in the soil of fallen-leaves mulch.
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Ao Robinia Pseudoacacia.
D------Pinus densiflora.
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Fig. 4. Relation between the amount of Water
supplied and infiltration capacity in the
soil of fallen-leaves mulch.
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Summary

In this report, the author selected the following five species for the representative erosion control
trees and studied the water holding capacity functions of freshly fallen-reaves in those.

Materials ; Species Tree age
Pinus densiflora S, et Z., 30 Years
Pinus thunbergii PORL, 10 Years
Robinia pseudoacacia L, 10 Years
Amorpha fruticosa L. 6 Years
Alnus sieboldiana MATSUM, 10 Years

The following is a summary of the results thus obtained.

(13 As the mixed rate of fallen-leaves increased, the water holding capacity rose considerably, but
the difference between broad-leaves and needle-leaves was little,

These showing most increased water holding capacity were as follows ;

Robinia pseudoacacia L, ceeneennenns 193 %
Amorpha fruticosa L., e e 19,0
Pinus densiflora S, et Z. e 185 G
Alnus sieboldiana MASTUM, 18.4 %

(2) The water holding capacity of fallen-leaves in the soakage of water increased consxderably in
proportion to the length of soakage time.
The difference between broad-leaves and needle-leaves was very remarkable.
(3) The water holding capacity of each variety of fallen-leaves on the soil of fallen-leaves mulch was
4.1 mm on Pinus densiflora S, et Z. and 5.5 mm on Robinia Pseudoacacia 1.,
(4) - The relation between the amount of supplied water and infiltration capacity is shown by the
following linear equation ; y=azx + b
x : Amount of water supplied. mm.
y : Infiltration capacity, mm,

Non mulch sandy soil. sererererecersmnncnn y = 0878 2 — 2.5
Sandy soil in the fallen-leaves mulch ;
Pinus densiflora S, et Z, +vy = 0867z — 6.9

Robinia pseudoacacia 1., -+ y = 08422 ~ 8.0




