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Summary

I. Subject

Development of environmently affinitive revegetation sack.

II. Purpose and necessity of the research

Recently, revegetation sack has been constructed by product which is made of
non—nature materials and nature civil fiber mixed with non—nature material, but
coming (future) erosion control is demand stability and environmental property, so
purpose of this research is development of environmently affinitive revegetation

sack.

I. Contents and scope of the research

1. Development of environmently affinitive revegetation sack material and

structure
1) Research on the actual condition

- Case collection and analysis of revegetation sack, Invitation and consultation

of greening work expert and engineer

2) Development of environmently affinitive revegetation sack material and

structure

- Development of net material, development of suitable structure in plant

growth, development of revegetation paper, strength comparison on material



and structure

3) Development of application method for revegetation sack in model slope,

making of model slope, model experiment

2. Development of make method for environmently affinitive revegetation

sack
1) Preparation of production plan for revegetation sack

- Production of revegetation sack on material and structure by experiment result

2) Preparation of production plan for improve vegetation sack

- Production of improve revegetation sack on material and structure by

experiment result

3. Development of field application plan for environmently affinitive

revegetation sack

1) Making the standard chart and material list: standard, quantity, volume

and so on.

2) Field application of revegetation sack: field construction and basic research

(erosion and plant growth condition and so on).

IV. Result and suggestion

1. Research on the actual condition and advanced greening work technique

symposium

Revegation sacks have being made by Dain-Envitec Co., Syikeng Co.,



Korea-rontai Co. and Lotte landscape Co. in korea and Soil stopper Co. and

Multifunction filter Co. in japan.

In the international greening works symposium, we can get information about
effect of charcoals to vegetation growth and construction cases of revegetation
sack by wusing charcoals in point of protecting global warming, regional

ecosystem and scenery in japan.

2. Development of materials and structure of environmently affinitive

vegetation sack
1) Germination experiment in incubator

Vegetaion sack’s expected germination ratio is variable in introduced species,
so we must consider before choosing species. Specially, in case of regional
species, choosing species and distinction of aborted grain need much more

consideration.

2) Vegetaion sack germination experiment in laboratory

In good humidity condition, Vegetaion sack showed greening effect in 2
weeks and medium amount of seed glueing vegetaion sack showed highest

germination ratio.

3) Glueing seed germination experiment in incubator

3 type of vegetaion sack showed different germination ratio after 1 month.
The order of magnitude of germination ratio is D type(83.7%), R type(63.7%)
and L type(34.3%).

4) Glueing seed germination experiment in incubator(Glue toxicity test)



Exotic species(Perennial Ryegrass, Weeping Lovegrass, Alpalpa) and
domestic species(Lotus corniculatus var. japonicus, Lespedeza cyrtobotrya)
showed very strong tolerance at chemical glue. So, These species will be very

useful to introduce into vegetation sack.

5) Vertical and lateral tensile strength experiment

Vegetation sack receives a force with vertical and lateral direction, so, it
need strong structure. In tensile strength experiment, 3 type of vegetaion sack
showed different tensile strength. D type vegetation sack showed balanced and
highest tensile strength between the 3 type, so, d type vegetation sack have

used for model slope experiment and field application test.

6) Choice of vegetation sack for local application test

We selected natural seed attached sack from in 3 types sack(natural seed
attached sack, p.p seed sack and seed attached rice straw bag) for local

application test in the view of environment and durability.

3. Development of application method of revegetation sack in model slope
1) Analysing effect of vegetation sack in model slope

(1) Variation of density of suspended solid by gradient

The range of variation of suspended solid density showed over 10 times

density in bare plots and over 25 times density in vegetation sack plots than

lowest density.

It was observed that vegetation sack had an effect on reducing suspended

solid. The amount of suspended sediment in vegetation sack plots were over

6.9times smaller in 36° and over 4.3times smaller in 25° and smaller in 10°

,10,



than bare plots.

(2) Variation of sediment yield by gradient

It was observed that vegetation sack had an strong effect on reducing
sediment yield. The amount of sediment yield in vegetation sack plots were
over 3.0times smaller in 36° and over 12times smaller in 25° and smaller in

10° than bare plots.

3) Vegetation introducing experiment in model slope

(1) Vegetation was made variousness of species by herbaceous plant on the all
plots. This result appear that vegetation sack contributes to increasing initial
growth of vegetations. As time passed, population of vegetation was reduced,
but vegetation invasion was increased. So, we guess that vegetations of plots

is becoming stabilized.

(2) The ratio of vegetation coverage increased in proportion to elapsed year,
and reached for 80% in 2004. But there are no significant difference between

vegetation sack plots and bare plots.

(3) The density of suspended solid increased in proportion to rainfall and at
vegetation sack plots were about 1/2 as decreased as that of bare plots. So,

vegetation sack is effective on prevention of suspended solid.

(4) The amount of sediment yield at vegetation sack plots were about 1/120
as decreased as that of bare plots in experiment beginning. But, after invasion
of vegetation, soil erosion was not occurred. So, vegetation stabilization is

very effective in physical stability of artificial slope.

,11,



4. Development of environmently affinitive revegetation sack
1) Growth condition by plots

According to the surveys for vegetation coverage ratio, it was similar with the
previous year that the vegetation sack producted by R company was better than
that made by D and L company at the three experimental sites. The vegetation
sack made by R company could protect against freezing damage in the winter
because of the rapid growth rate of vegetation coverage. The vegetation sack
producted by D company showed a low increase of the covering ratio because of
the relatively slow growth rate affected by the freezing damage even though it

indicated more individual number of germination than R company.

2) Growth condition by experimental sites

Sapling height of the vegetation sack made by R company was 6 cm to 7
cm at all plots and that of the vegetation sack made by R company was 7 cm
to 10 cm at side ditch drain which was best condition. That of the vegetation
sack made by D company was 2 cm to 3 cm at all plot, and it was 3 cm to 6
cm at side ditch. It showed a good condition. However, the gunny bag made by
L company showed the worst. Sapling height of the gunny bag was 0 to 3 cm
at all plots, and it was 1.5 cm to 4.5 cm at side ditch.

5. Standard and construction method of environmently affinitive
vegetation sack

1) Introduction
Vgetation sack are made by natural gunny bag, special vegetation sheet
which include seeds and local soil. Revegetation sack are executed by laying
sack after terracing works. For desirable construction, it is to be considered to

safe for disaster, surrounding harmony, easy management, scenery etc.
2) Vegetation sack

Vegetation sack are constructed at where grass are not able to grow and

germinate. It is to be considered to seed quality, local soil for filling, vegetation

,12,



sheet, method of laying bag etc. In addition, the height, format and material of

vegetation sack must be environmently affinitive.

3) Standard

The general size of vegetation sack which is made by environment-friendly.
materials 1s 40 cm by 60 cm. vegetation sack must be over 100 N of vertical
tensile strength, and 300 N of lateral tensile strength. It should be constructed
by optimized ranges to increase germination ratio. The introduced seed should
be used from inherent vegetation harvested with 3 years. Compound fertilizer
with N, P, and K should be used. The material for filling should be mixed
with over 30 % of soils obtained nearby actual site, and foreign substances

should not be mixed in the filling.

4) Construction

The sequence of construction for vegetation sack is orderly plot grading,
terracing, soil filling, laying bag. Growth condition of introduced vegetation must
be over 65 % of minimum germination ratio, and 50 % of minimum of covering
ratio. The vegetation sack can be constructed at various sites such as

expecting soil loss, rehabilitation of flood, forest fire damaged area etc.

5) The construction cost per each process

The construction cost per each process is 17,881.8 won in the case of two
terracing works, 40 cm by 60 cm, with 140g. It is 26,717.8 won, 44,332.9 won,
85,029.7 won, 38,796.7 won, and 12756 won for three terracing works, five

terracing works, earth check dam, draining, arresting relatively.

,13,
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A A | 6Y [ 109 | 129 | 17 | H | X | 6 | 109 | 12¢ | 17Y
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TF | 1 3 5 5 FIE | 2 8 9 12
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THF | 6 11| 11| 12 T |1 12 | 14 | 2
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3. vhe) SRR FAuwebad 10%eky A
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7H AR 2 U

oME 37/ FAFS mbo el A WE FET FARFA 100Hx33]=300H, A3]E§
HAEZ Y] (10%x2cm), ZEH o] (Advantec, I0mm)e}t STHTE /\]-“90}?‘ ™,
o] el e Tk Qe HHdd ads, 9 dBRags A8 &
T, Wad 2 AT, 39 5 653 AT AD, IR,
Golx, =Y, v 5, o] T 6522 ¥ 3-2-337 2l
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el

Jol ALg@ EAbe] T4

Hyyd a2 ~(ZEE) Lolium perenne
g% HEadx Weeping lovegrass

AH 7] &5 a#=(YxolE) Kentucky blue grass
WA a2 =(A3Y)  Cynodon dactylon
= =F(HYE T/)

A (AFMA ) Medicago sativa
A8 Astragalus sinicus

H2]  Lespedeza cyrtobotrya

RS 9. ‘?0}3_ Indigofera pseudo-tinctoria

10. 352t  Zoysia japonica Steud .

11. W)=l Lespedeza cuneata

12. ¥x=go] Lotus corniculatus var. japonicus
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OO G| [Lo D=

- 9438 HEZHF(10%x2cm)oll FH o] H (Advantec, I0mm)E 17 Zil, 7
TR Exsh
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,4’77



Y 3-2-12. 4 AF(HFO 2R RA, LA, DA %3t ot

whowobd g st
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Al G 0 5 10 15 20 25 30
DA} 0.0 19.3 56.3 70.3 78.0 81.7 83.7
ETo A 0.0 1.0 3.8 2.2 0.8 0.3 0.7
RA} 0.0 10.3 35.3 46.3 92.0 98.7 63.7

EFL A 0.0 2.9 2.2 2.1 1.7 1.2 0.5
LA} 0.0 2.0 13.3 15.0 22.0 29.7 34.3
AT 0.0 16 2.3 1.2 3.3 6.7 6.9
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4. vho) W2 Fapdolbd 2 2 Al AR
7h As g U
oAlE  FAF 18,0009 (100H x33] x12F x5 2]), 43|18 HEZ ]+ (10cm*2cm), 2
B | o] 3 (Advantec, 90mm, Japan), & 75 HZAE 34 (1g/1000ml, 10g/1000
m¢, 100g/1000m¢, 500g/1000ml, 1000g/1000ml)s}o] AF&3lsla, A& FA= 9
AFd AdUd 28, oA HEads AY7] =5 s, san s
ST 2 Gy T3 AHSd AL, A, Gobx, d=E3H, vy

2 o] 5 1235 Tiste] Hdsii

£ 3-25. 4Pl AT FR T4

HAgyd 2 ~(EHE) Lolium perenne
99 9B I~ weeping lovegrass

A 7] EF T 2=(F¥olE) Kentucky blue grass
B FoF 2 2~ (9-AH)  Cynodon dactylon
Ed=FFHYIE F7)

A2 (272 28]) Medicago sativa
A9 Astragalus sinicus

2] Lespedeza cyrtobotrya

9. Yolx Indigofera pseudo-tinctoria

10. st =3t Zoysia japonica Steud

11. ¥W]28] Lespedeza cuneata

12. ¥ x=go] Lotus corniculatus var. japonicus
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(100%)] FAtoll = (HAZ miof A2 Alel= dd 100%E 3]A 84 i A
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- 938 HAELYF10x2cm)ol HH 3 o] ¥ (Advantec, I0mm)E 17 21, 2+7;
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=2 20%, 100% 4 9] A= T A3 JEFAA 2736k
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2003. 6. 26 660 2,500 0 250 0 0 "
2003. 6. 30 2,600 9,800 0 1,950 0 0 "
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2003. 4. 10 - 0.0520 - - - - o B 2 ¢
2003. 4. 21 - 0.0100 - 0.0170 - - "
2003. 4. 30 | 0.0492 | 0.0025 | 0.0510 | 0.0050 | 0.0288 - "
2003. 5. 9| 00192 | 0.0017 | 0.0125 | 0.0008 | 0.0200 | 0.0150 "
2003. 6. 13 | 0.0167 | 0.0392 - 0.0533 - - "
2003. 6. 26 | 0.0492 | 0.0175 - 0.0575 - - "
2003. 6. 30 | 0.0185 | 0.0008 - 0.0077 - - "
2003. 7. 11 | 0.0162 | 0.0008 - 0.0023 | 0.1154 - "
2003. 7. 24 | 00169 | 0.0054 | 0.0946 | 0.0015 | 0.0246 -

2003. 8. 21 | 0.0038 | 0.0031 | 0.1900 | 0.0092 | 0.0238 | 0.0669

2003. 8. 25 | 0.1808 | 0.0262 | 0.0054 | 0.0008 | 0.0008 | 0.0108

2003. 8. 28 | 0.0015 | 0.0008 - 0.0123 - -

2003. 9. 1| 0.0123 | 0.0085 - 0.0123 - -

2003. 9. 8 - 0.0023 - 0.0838 | 0.0187 | 0.0608

2003. 9. 15 | 0.0215 | 0.0085 - 0.0054 | 0.0415 -
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2004. 9. 16 | 0.0250 | 0.0083 - 0.0167 - -
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Scientific name

Korean name

Pteridaceae

Pteridium aquilinum var. latiusculum Unpgrw.
Polygonaceae

Persicaria senticosa H. Gross.
Chenopodiaceae

Chenopodium album var. centrorubrum Maxkmo.
Leguminosae

Lespedeza cyrtobotrya Mi.

Amphicarpaea edgeworthii var. trisperma Opwi.

Indigofera pseudotinctoria MaTsumura
Euphorbiaceae

Phyllanthus ussuriensis Rupr. et Maxm.
Violaceae

Viola mandshurica W. Bgckeg.
Onagraceae

Oenothera odorata Jacq.
Rubiaceae

Rubia akane Naxkal.
Valerianaceae

Patrinia villosa Juss.
Compositae

Aster yomena MaxkinNo.

Erigeron bonariensis L.

Artemisia feddei Lgy. et Vnr.

Artemisia stolonifera Kowm.

A. princeps var. orientalis Haga.

Ambrosia artemisiifolia var. elatior DgscourtiLs.

Taraxacum mongolicum H. Mazy.

Ixeris dentata Nakal

Lactuca indica var. laciniata Haga.
Gramineae

Setaria viridis Bgauv.

Digitaria violascens Link.

Eriochloa villosa Kynrth.
Cyperaceae

Cyperus amuricus Maxm.
Commelinaceae

Commelina communis L.
Iridaceae

Iris sanguinea Hogn.
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A AS S

25+ 7] Tt Z h=0.34 m 7HY) AR (R))
A A | 40em*x60cm, 140g | 5.00 1 2,200.0 11,000.0
o 2 7] 0.12 m 10,548.0 1,265.7
HEH 0.098 o] 52,483.0 5,143.3
Edol 0.006 ¢l 67,141.0 402.8

A 17,811.8
1}, 397

3e%7) Tt Z h=0.51 m w7H) S AHB] ()
21 AW AFE | 40cm*60cm, 140g | 7.50 o 2,200.0 16,500.0
o 2 7 0.18 m’ 10,548.0 1,898.6
RN 0.147 o] 52,483.0 7.715.0
Eol 0.009 o] 67,141.0 604.2

A 26,717.8
o} 59H47)

Sy T4 h=0.85 m S7HY) T AH] ()
A AW2AZ | 40cm*60cm, 140g | 12.50 o 2,200.0 27,500.0
o 2 7] 0.27 m 10,548.0 2,847.9
HElH 0.246 ¢l 52,483.0 12,910.8
Eol 0.016 o] 67,141.0 1,074.2

A 44,332.9
g}, Futo]

Z o] T Z h=068 | Mx% H7HH) AR ()
AW | 40cm*60cm, 140g | 22.00 | 2,200.0 48,400.0
n} et 5} 7| 1.14 m' 10,548.0 12,024.7
RN 0.433 o] 52,483.0 22.725.1
Eol 0.028 ¢l 67,141.0 1,879.9

A 85,029.7
up FRY

+ 235 it &#512] m S7HH) SR (2)
A AW2AZ | 40cm*60cm, 140g | 11.00 ) 2,200.0 24,200.0
v} 37| 0.22 m 10,548.0 2.320.5
HEH 0.216 ¢l 52,483.0 11,336.3
Eol 0.014 o] 67,141.0 939.9

7 38,796.7
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505 0.019 <l 67,141.0 1,275.6
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