(25)

R EHICB I ATA VA E—F 75 2D
TREDIE EBEREIC DU T

H A

On the Fixation Functions of American Beachgrass

— g

(Ammophila

breviligulata FERN.) on Drifting Sand at the Coastal Sand Dune.
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Table 1 Composition of number 1 test plot
on the land planted with beachgrass.

(in sand dune)

plot

Al B |cC
momlm o om|m m
10x10 {10x10|10% 10

0.3 0.46 | 0.30
Number of clump 5 3 5

Item

(control)
m m
10% 10*

Planting area
Plating spacing

Note : *Plot D : Non planting..
Planting method of plot A: 4 Rows-bordered
planting with beacchgrass.
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Table 2. Compsition of number 2 test plot on the land planted

with beachgrass. (in sand dune)
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Plot : A .B.C.D (control) see table 1,
Fig. 1. The profile of heaping sand by the movement of sand
on the beachgrass. (No.| Test plot in sand dune)
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able 3, Fixed volume of blown sand in land planted with beachgras Y ——
(No.1 Test plot)

- L 3 R OMw
Dates of Lapse from Fixed volume of blown sand (m%) DRSO O
surveying planting et Ak v EbE
A b ¢ (control) BICE L 72t

May. 2. 1958 | 1 yearand 5 months | 106.59 | 118.50 | 99.73 | — 26.10 BERL T %o
Dec. 4, 1958 | 2 years 181.74 245,08 176.52 - 7.10 fERRL Tk 1
Dec. 1. 1940 | 4 years 263.44 429.93 320.64 55.90 S5y ARBL 2
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Note : Number of line & plot : Same as Fig. 1.
Yig. 2. The cross-section of heaping sand by the movement of sand on the planted
land with beachgrass. (No.{ Test plot in sand dune.)
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Table 4, Aungles of inclination on the windward of land Planted with beachgrass. (No.| Test plot)

Dates of Plot
' i A *I B (® D
surveying Top Low ! Top E Low Top Low Control
May 2. 1958 | 24°~27° 11°~17° 26°~27° 10°~15° 25°~29° 12°~23° 6o~ 7°
Dec. 1. 1940 42 ~34 31 ~34 ‘ 29 ~320 26 ~28 31 ~35 26 ~28 6~17
Note : Date of planting : Dec. 1. 1956

Angle of repose of sand: 30°~34°
Top : At the peaked part.
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Low : At the low part.
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. March. 1,1958
2 Dates of surveying : Dec. 4, 1958
i Plot : See table 2,
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Note :  Dates of planting : March. 1. 1958

Dates of surveying : Dec. 4. 1958

Plot : A.B.C.D.E.(control)
See table 2.

Fig. 4. The cross-section of heaping sand by the movement
of sand on the planted land with beachgrass.

(No. 2 Test plot in sand dune.)
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Table 5, Fixed volume of blown sand in land planted with beachgrass.

(No.2 Test plot)
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HROBEL1TH, BIXORTIZE AT
BOBBRRLNFESNISE 32055 X 5
b I O AR A TR L 2ol X D /N & Uk
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. from ,PIOt — oy — *EI&'Z (A[X, BIX_,
surveying planting | A | B | C | D |controy CBRO o EEDS
BB TE R IR,

Dec. 4. 1958 | 9. Months 125.38 168.63 ! 163.38 159 .68 32.20 B i o
SR X OO
Note : Dates of planting of beachgrass : March 1. 1958 bkt S RN RS
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Note :  Plot Same as fig. 1

® :

Wind velocities ratio of the

beginning of sand movement by wind.

Vo : Standard wind velocity
Plot  Number of line
T s Windward for 2 m from the front line of planting.
A 2 e ” 3
3 eeenes Leeward 0.8 ”
4 eeeee ” 5.0 ”
YETETPR Windward 0.8 ”
B VAT Leeward 1.4 7
3 s ” 5.0 ”
4 -eeens V ']O[] ”
1 e Windward 0.8 ”
C { VARTITTS Leeward 5.0 7
3 e ” 100 ”
Fig . 5 Relative wind velocities ratio on the planted land with beachgrass.
(No. 1 Test plot in sand dune.)
Table 4. Relative sizes of sand grains in the land planted with beachgrass.
(Test plot No.1)
Sizes of sand . Plot
A T E 5
grains in mm. Lee- | Wind- | Lee- Wind- | Lee- | Wind- G 1
ward ] ward ward | ward | ward | ward ontro
% 1 % % % % %
over 2.0 — — — — — — —
20~10 - - — — — — 0.1
1.0 ~ 0.54 3.6 0.1 0.5 0.3 0.1 40.7
0.54 ~ 0.25 51.6 61.0 55.3 70 5 55 6 46.9 57.3
0.25 ~ 0.18 5.4 6.9 2.6 ’ 4.0 0.4
0.18 ~ 0.15 37.6 31.5 40.9 26 9 ] 4 2 48.0 1.5
0.15 ~ 0.1 1.3 0.5 0.6 0.2 ] 0.3 1.0 —
under 0,11 0.5 — | 041 J - - —
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Fig. 4. Apparatus for catching

blown sand
(sand collectors)
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Fig. 7. Plane figure of apparatus for blown

sand experiments.

Table 7. Variation of wind velocity by using the sand collector in simple
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Do
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wind- tunnel. BB & & E
T Row > Rows EL ChOF ik
Height above s

Windward Leeward Windward | Leeward L OTCTENRENOHM

surface in cm use non use | non use ] non use l non* RO L To
m/s ] JERL VR TR 3 e 2R
10 1091 11.49) 2.46| 5.86| 10.07! 11.94| 2.9 3.68 AL FedE A 2
B | n nmlem|enins| ne) e Sn e

: . . . ' : : : FIBA L The Y
40 5.51| 4.36| 577| 6.14| 2.43| 2.96| 7.23| 7.3 wi;~J@§m@
50 7.04| 7.32| 581 620 7.9 7.90| 7.96| 7.46 O BwO K
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e L CRGES A B
Note : 1 Row {mi:v‘viﬁrq : Distance fr(/)/m the belt : ?2 WTHEL Ak & D
B RS 7 £
2 Rows{{nemard : g 0.7 ThHY, CHEER
Foerrenens Non using T35 EH8oMm
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Fig. 8 Variation of wind velocity by using the sand collector.
(in simple wind-tunnel.)

Table 8. Relative wind velocities to windward of the planted belt in

simple  wind-tunnel.
Height above Standard wind 1 Row 2 Rows
velocity Wind Wind Wind Wind
surface in cm velocity |velocity ratio| velocity |velocity ratio
ve m/s g
v m/s v/vel v m/s v/vo
10 12.19 10.91 0.90 10.07 0.83
20 10.12 10.36 1.02 11.86 1.14
30 9.54 8.02 0.84 11.02 1.16
40 8.20 5.51 0.67 2.13 0.26
50 5.41 7.04 1.30 7.99 1.48
40 5.79 9.14 1.58 8.34 1.44

Note: Distance from the planted belt of beachgrass : 1m
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Table 9. Relative wind velocities to leeward of the planted belt in simple
wind-tunnel.

Height above Standard wind 1 Row _ 2 Rows
velocity Wind Wind Wind Wind
surface in cm Vo m/s velocity {velocity ratio] velocity |velocity ratio
/ v m/s v/vel v m/s v/vo
10 6.53 2.46 0.38 2.96 0.45
20 6.92 5.02 0.73 2.87 0.42
30 6.64 5.21 0.79 4.58 0.69
40 6.19 5.77 0.93 7.23 1.17
50 5.58 5.81 1.04 7.96 1.43
40 4.39 5.01 1.4 7.02 1.60
Note : Distance from the planted belt of beachgrass :
1 Row weeees 1 m
2 Rows --eee 0.7m

Standard wind velocity: This is in the case nothing being planted.

Table 10. Grain size and weight of standard blown sand in simple wind-tunnel
(Distance from blower : 4 m)

Height above Weight of Sizes of sand grains in mm %5
surface in cm blown sand {
kg/m/Hour 2.0~1.0 1.0~0.5 0.5~0.25 {Under §.25

50 ~ 45 0.05 — 23.32 72.87 3.79
45 ~ 40 0.07 — 45.67 53.54 0.79
40 ~ 35 0.1 — 26.79 72.32 0.87
35 ~ 30 0.20 — 39.11 60.39 0.50
0 ~ 25 0.36 — 46.28 52.89 0.83
25 ~ 20 0.69 — 61.66 38.20 0.14
20 ~ 15 1.39 — 57.%9 41.91 0.70
15 ~ 10 2.96 — 51.20 48.10 0.40
10~ 5 7.43% — 56.96 42.65 0.39
5~ 0 19.23 — 63.73 36.04 0.23
Total 32,49 Water content of sand 2.31%
Note : Standard blown sand : This is in the case nothing being planted.

Table 11. Grain size and weight of

wind-tunnel. (Distance from the blower : 6m)

standard blown sand in simple

Height Weight of Sizes of sand grains in mm %

above surface blown sand

in cm kg/m/Hour 2.0~1.0 1.0~0.5 ’ 0.5~0.25 ' under .25
50 ~ 40 0.22 — 7.%3 90.52 2.15
40 ~ 30 0.48 — 3.93 94.01 2.06
30 ~ 20 1.13 —_ 9.71 87.14 1.15
20 ~ 10 2.77 0.1 25.88 75.55 0.46
0~ 0 9.15 0.02 30.04 69.68 0.26

Total 13.75 Water content of sand 2.46 %
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Table 12, Grain size and weight of blown sand to windward of 1 row of
beachgrass in simple wind-tunnel.

Height above

Weight of
blown sand

Sizes of sand grains in mm %

surface in cm kg/m/Hour 2.0~1.0| 1.0~0.5 0.5~0.25 | under 0.25
50 ~ 45 0.035 — 20.24 77.38 2.38
45 ~ 40 0.065 - 10.48 87.90 1.62
40 ~ 35 0.110 — 14.71 84.31 0.98
35 ~ 30 0.175 — 22.35 77.36 0.29
30 ~ 25 0.315 - 14.22 85.30 0.48
25 ~ 20 0.565 — 38.19 61.45 0.36
20 ~ 15 1.145 — 51.07 48.50 0.43
15 ~ 10 2.580 0.61 54.58 44.59 0.22
0~ 5 6.635 - 56.72 42.80 0.48

5~ D 17.370 0.99 65.95 32.24 0.82
Total 28.965 Water content of sand 2.31%
Note : Distance from the planted belt : 1 m

Table 13,

beachgrass in simple wind-tunnel.

Grain size and weight of blown sand to leeward of 1 row of

Height above Weigh of Sizes of sand grains in mm %
blown sand

surface in cm | kg/m/Hour 2.0~1.0 1.0~0.5 | 0.5~0.25 | under 0.25
50 ~ 40 0.580 — 32.48 66.75 0.77
40 ~ 20 0.705 — 34.20 65.02 0.78
30 ~ 20 0.840 0.04 37,19 62.11 0.66
20 ~ 10 1.395 — 29.81 69.61 0.58
M0~ 0 5.170 — 52.08 47.72 0.20

Total 8.490 Water content of sand 2.3 %5

Note : Distance from the planted belt : 1 m

Table 14.

Grain size and weight of blown sand to windward of
2 rows of beachgrass in simple wind-tunnel.

Height above Weight of Sizes of sand grains in mm ¢
blown sand

surface in cm kg/m/Hour 2.0~1.0 1.0~0.5 0.5~0.25 | Under (.25
B0 ~ 45 0.040 — 14.11 84.72 1.17
45 ~ 40 0.065 — 39.53 59.69 0.78
40 ~ 35 0.100 — 5.03 93.97 1.00
25 ~ 20 0.180 — 4.62 94.02 1.36
0~ 25 0.325 - 4.02 95.36 0.62
25 ~ 20 0.625 — 17.54 81.89 0.57
20 ~ 15 1.295 — 21.08 78.34 0.58
15 ~ 10 3.005 0.05 42.43 56.93 0.59
M0~ 5 8.320 0.04 67.13 32.45 0.28
5~ 0 21.565 1.19 37.04 61.31 0.46
Total 35.520 Water content of sand 2.58 %

Note : Distance from the planted belt :

1 m

(35)
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Table 15, Grain size and weight of blown sand to leeward of
2 rows of beachgrass in simple wind-tunnel.

Height above Weight of ; Sizes of sand grains in mm %
blown sand f
surface in cm kg/m/Hour | 2.0~1.0 1.0~0.5 | 0.5~0.25 |Under 0.25
50 ~ 40 1.105 — 27.81 i 71.56 0.63
40 ~ 20 1.105 - 37.91 61.64 0.45
30 ~ 20 0.925 - 30.60 68.81 0.59
20 ~ 10 1.105 — 30.34 69.07 0.59
10~ 0 3.145 — 65.08 34.65 0.27
Total 7.295 Water content of sand 2.58 %
Note : Distance from the planted belt : 0.7 m
Table 16. Relative sizes of sand grains in simple wind-tunnel.
Sizes of sand grains in millimeters %
mm mm mm mm mm
over 2.0 2.0~1.0 1.0~ 0.5 ! 0.5 ~0.25 ] Under 0.25
0.2 2.45 t 80.70 ‘ 16.50 l 0.15
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Sand Movement, in Metric Kg /o Width /hour

1N
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Heignt above ground cm
Note : Number of line,
1. 1 Row
2. 2 Rows } Windward
C. Standard
1" 1 Row
2 2 Rows Leeward
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Fig. 10 Weight of blown sand of each height
above ground in windward and leeward
of the planted belt of beachgrass.

(In simple wind-tunnel.)
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Summary

Since 1951, the author has been conducting the plant test of American beachgrass (Ammophila breviligulata
Fern.) on the Hamasaka Sand Dune Laboratory of Tottori University.

The flowering-time is from late in July to early in August in the sand dune of Tottori district, and the
spikelike panicles are about 30 cm long, but the seeds produced are quite sterile.

Then multiplication must be conducted by division. It spreads many long roots from 20 cm to 40 cm
in depth. The long creeping rhizomees stretch all around, thus the vigorous multiplication is done easily
by beachgrass.

From early spring to late autumn, the tough and coarse leaves and stalks cover closely the surface of
the sand.

Therefore the American beachgrass scems to be very suitable as a new grass for the fixationof drifting
sands on the coastal sand dune in Japan.

In this report, the author has been experimenting on the volume of drifting sand held by American
beachgrass in the test plots that have every kind of planting density of American beachgrass on the
Hamasaka Sand Dune Laboratory of Tottori University.

And experiments on the fixed volume of blown sand in 2 rows and 1 row of beachgrass in a simple
wind-tunnel. (See Fig. 2 of plate I )

The results obtained are summarized as follows:

(1) The volume of blown sand held by beachgrass planted in a two meter square network after the
lapse of seven months from planting was about equal to one of planting the whole surface.

(2) The fixed volume of blown sand on the plot A (4 rows-box“dered planting with beachgrass.) after the
lapse of 2 years from planting was about equal to one of planting the whole surface.

(3) The fixed volume of blown sand in each plot after the lapse of 2 years and 4 years from planting

in the number 1 test plot was as follows:

2 vyears :
Plot A .- 181.74 m? Plot B ..- 245.08 m? Plot C .- 174.52 m3
4 vyears :

Plot A .- 24%.44 m? Plot B ... 439 .93 m3 Plot C -+ 320,64 m3
(4) The angle of inclination at the peaked part windward on the planted land of beachgrass on the

number 1 test plot was about the same as the angle of repose of sand. (30°~34°)
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Plate

(6) Preventive ratio of blown sand in leeward by planting of 1 row and 2 rows with
simple wind-tunnel was as follows :

1 row ... 34.8%

Fig.

Fig.
Fig.

Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.

Fig.
Fig.

Fig.

Fig.
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{5) The maximum height of heaping sand by blown sand in each plot after the lapse of 2 years and

4 years from planting in the number 1 test plot was as follows:

2 years :

Plot A <. 132 m Plot B ... 137 m Plot C o 1.42m
4 years:

Plot A ... 1,45 m Plot B ... 225 m Plot C...210m

beachgrass in a
(In cas of standard wind velocity 6~7 m/sec.)
2 rows .- 46,97
Note:

XY
X

Z : Preventive ratio of blown sand.

X 100 = Z

Y : Blown sand in case of planting.

X : Standard blown sand (In case of nothing planted.)

Explantion of plates

I. Fixative conditions of sand movement by planting of beachgrass on the Hamasaka Sand

Dune Laboratory of Tottori University.

1. Panorama of number 1 test plot on the land planted with beachgrass. Plot A, B. and C from
the right of figure.

2. Panorama of number 2 test plot on the land planted with beachgrass.

3. 5. 7.
Fixative conditions of sand movement after the lapse of 2 years from planting on the number
1 test plot. (Autumn season) Note : Windward..-Left

3, .. Plot A

5. .- Plot B

7. «-Plot C

4. 6. 8.
Fixative conditions of sand movement after the lapse of 1 year and 7 months from planting
on the number 1 test plot. (Summer season) Note : Windward - Right

4. -~ Plot A

4. - Plot B

8, «- Plot K,

9. 10.
Fixative conditions of sand movement after the lapse of 4 years from planting on the number
1 test plot. (Winter season) Note : Windward..-Leflt

Q. -« Plot A

10. - Plot B ... Left Plot A ... Right

I

1. Fixative conditions of sand movement after the lapse of 2 years from planting on the plot A.

(Number 1 test plot.) Measuring methods of wind velocity by using of the Cup-anemometer.
2. Simple wind-tunnel, showing Cup-anemometer and Blower.
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Fig. 3.
Fig. 4.
Fig. 5.
Fig.
Fig. 7.
Plate 1T
Fig. 1.
Fig.
Fig. 3,

H s — ok

Fixative conditions of sand movement after the lapse of 4 years from planting on the plot A
(Winter season.)
Simple wind-tunnel, showing sand collector and Cup-anemometer.
Tillering organization of underground part with the heaping sand of beachgrass in the
sand dune.
(Horizontal line shows the height of earth surface in the last investigation.)
Experiment of blown sand in 1 row of beachgrass in a simple wind-tunnel.
Experiment of blown sand in 2 rows of beachgrass in a simple wind-tunnel.
Stabilization of drifting sands by planting of beachgrass on the Hamasaka Sand Dune Labora-
tory of Tottori Universty.
Growth conditions after the lapse of | year from planting.
Growth conditions after the lapse of 2 years from planting.
Beachgrass network. Shifting sands may be anchored temporarily by beachgrass arranged into

a network consisting of a system of squares measuring 2 meter on each side.
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