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SUMMARY

1. Development of boring revegetation measures of quarry area in

Gyeongsangnam-do

1) Selection of drilling method on rock slope

The rock drilling on rock slope was slightly drilled as about 5 degree for
taking the water on rock slope with 80 to 90 degree. the shape of drilling was
circle type, depth was drilled about 15 to 20cm. The part of joint or concave area
on rock slope had an important role as taking the water. The revegetation plants
of good conditons holding many water grewed at very well in the

revegatation—pot.

2) Technical development of seed combination for revegetation plants

The rate of germination showed highly in order to topsoil of forest(D) with
15%, humus soil of forest(A) with 12.5%, mixture soil(C) with 11.1% and
merchanted general soil(B) with 7.4%.

The growth of treatment plot with topsoil of forest(D) and mixture soil(C)
gradually had a better tendency as time goes. The growth of treatment plot with
humus soil of forest(A) and merchanted general soil(B) showed to very poor
growth rather than those of D and C plot. Because the soil of revegatation—pot
was splashed by water drop erosion and sowed-seed was buried by invasion of
small rock debris falling from upper rock slope. The germination rate of Tall
fesque and perenial raygrass, introduced species showed highly in order to topsoil
of forest(D), humus soil of forest(A) mixture soil(C) and merchanted general

soil(B).



In general, the rate of germination showed highly introduced species, Tall
fesque and perenial raygrass, and then inland species showed highly in order to
Lespedeza  cyrtobotrya, Indigofera  pseudo-tinctoria, Arundinella  hirta,
Chrysanthemum zawadskii. Especeally, planted Parthenocissus tricuspidata grewed

very well on the rock slope, but leaves were wilted by shortage of water.

3) Technical development of seed combination by microorganism and multhing

The rate of germination by microorganism showed highly in order to humus
soil of forest(A), topsoil of forest(D), mixture soil(C) and merchanted general
soil(B). The rate of germination by microorganism and multhing showed highly
in order to microorganism + net plot, microorganism plot and control plot. It
consider that the germination rate of treatment plot with microorganism +net had
showed highly by the blocking of sunnny and control of water by net. The
change of individual number showed highly in order to humus soil of forest(A),
topsoil of forest(D), mixture soil(C) and merchanted general soil(B).

Especeally, individual number was increased in all cultivation soil type from
April to June, but it was decreased in all cultivation soil type from July to
september. individual number by microorganism and multhing showed highly in
order to microorganism plot ,microorganism + net plot and control plot. And also,
the change of growth showed highly in order to microorganism + net plot,
microorganism plot and control plot. In species, it showed highly in order to
perenial raygrass, Tall fesque, Digitaria sanguinalis, Chrysanthemum zawadskil,

Indigofera pseudo-tinctoria, Lespedeza cyrtobotrya.



4) Current method of revegetation for the rock slope of quarry area is mainly

hydro-seeding which is applied any slope without consideration of rock
conditions. For this reason, it is hard to have a good result of stability and
plantation effect when the hydro-seeding is applied on the rock slope. Therefore,
it is needed a new plantation method on this kind of slope, it can enhance the
efficiency of the point plantation on the rock slope of quarry area. so we have
developed a boring revegation which can be used for dotted plantation on rock
slope in quarry area.

It is necessary to use broadly the newly developed boring revegation at the

field of quarry area.

2. Development of revegetation plant in Quarry area

1) Analysis of growing characteristics on bedrock slope

This study on vegetation and growing environment was carried out to provide

basic data for revegetation and reasonable management of bedrock slopes.

o Vegetation analysis around bedrock slope

After quarrying, Pinus rigida, P. densiflora, Alnus hirsuta, A. firma, Lespedeza
bicolor, Rhododendron mucronulatum, Betula schmidtii, Salix koreansis, S.
gracilistyla, Robinia pseudo-acacia invaded naturally. Among these species, A.
hirsuta showed fine adaption and growth. Growth of some species such as P.
densiflora and Quercus mongolica were restrained by dust from quarry. Number
of species appeared in all study sites were 12 species in upper layer, 15 species
in middle layer and 47 species in lower layer. According to the importance value
of each layer, Pinus densiflora had the highest importance value in upper and
middle layer. L. bicolor, R. mucronulatum, R. yedoense var. poukhanense, @,
mongolica, Q. serrata, Rhus trichocarpa and Juniperus rigida in lower layer had

higher importance value above 10. 56 species appeared in herbaceous layer and



them included naturalized plants such as Erigeron canadensis, E. annuus and

Oenothera odorata.

o Growing environment around bedrock slope

Soil particle size averaged 44.3% in silt, 28.8% in clay and 27.0% in sand, and
showed similar distribution. Three phases of around bedrock slope averaged38.3%
in solid phase, followed by 33.4% in gaseous phase and 28.4% in liquid phase.
Soil bulk density and particle density were 1.92 and 2.02g/cm3, respectively. Soil
pH averaged 5.1 and ranged from 4.8 to 55. Soil moisture content averaged
21.1% in all study sites. Soil organic matter content ranged 2.8% to 4.196, and
averaged 3.6%. Contents of total nitrogen and available P ranged from 0.09% to
0.13% and 94ppm to 17.8ppm, respectively. The magnitude of exchangeable
cations in forest soil around bedrock slope were

Ca” (1.22cmoly/kg)>Mg? (0.62cmole/kg) >K (0.13cmoly/kg)>Na ' (0.08cmoly/kg).

2. Study on Seed sowing and proper seed mixture of on bedrock slopes

This study was conducted to investigated the growth and ground cover
rate of the 7 native plants for the revegetation and rehabilitation of the
bedrock slopes. Also. this study was conducted to suggest design criteria to
select revegetation plants and to decide proper seed mixture for ecological
restoration of the disturbed manmade bedrock slopes as a environmentally

friendly construction.

o Analysis of seed sowing and facilitation of germination

Arundinella hirta, Centaurae cyanus, L. cyrtobotrya, L. cuneata, Alnus hirsuta,
Albizzia julibrissin and R. pseudo-acacia were sowed around bedrock slopes for
selection revegetation plants on May 2005. After 5 month of sowing, height of
each plant was 329cm for L. cyrtobotrya, 29.7cm for L. cuneata, 19.8cm for A.
hirsuta, 19.4cm for C. cvanus 16.7cm for R. pseudo-acacia and 15.4cm for A.

julibrissin and A. hirta. Compared to growth rate of woody and haebaceous



plant, A. hirsuta, A. julibrissin and R. pseudo—acacia showed slow height growth
than that of A. hirta and C cyanus. Ground cover rate by species had the
highest in L. cyrtobotrya(52.4%), followed by L. cuneata(48.5%), C. cyanus(38.9%),
A, hirta(36.9%), R. pseudo-acacia(245%), A. hirsuta (216%) and A.
Jjulibrissin(19.8%). Height growth and ground cover rate showed similar patterns

by species.

o Study of mixture ratio of seed by plant species and type

To compare growth of plants on bedrock slope, mixture of seed by plant species
and type were mixture for early revegetation(Robinia pseudo-acacia, Albizzia
julibrissin, Indigofera pseudo-tinctoria, Lespedeza cyrtobotrya and L. cuneata)
mixture for landscape revegetation(Vitex negundo var. incisa, Sorbaria sorbifolia
var. stellipila, Rosa multiflora, P. densiflora, P. rigida), mixture for early and
landscape revegetation(L. cyrtobotrya, L. cuneata, R. pseudo-acacia, Alnus firma
and A. julibrissin) and of mixture native plants(Dianthus sinensis, Platycodon
grandflorum, Chrysanthemum zawadskii var. latilobum and Artemisia princeps
var. orientalis). Among these mixture of seed, ground cover rate was the highest
in mixture for earlt revegetation, followed by mixture for early and landscape

revegetation

3. Selection of revegetation plants available on bedrock slopes

o Analysis of landscape ecology

Most quarry in Gyeongnam Province had above 80m in height and structure with
almost perpendicular to the ground. Therefore, it could not be expected natural
revegetation on bedrock slopes. Plants growing on apertures of bedrock slopes
were Arundinella hirta, Artemisia princeps var. orientalis, Asparagus
schoberioides and Lespedeza cuneata. However, growth of these species were
hampered by dust from quarry. Plant species in forest around quarry were also
affected by dust from quarry. From the viewpoint of landscape, bedrock slopes

with almost perpendicular to the ground need to devide slopes into stepped



slopes, which could be expected early revegetation on bedrock slopes and

minimize of landscape damage.

o Selection of revegetation plants

From these experiment, it was recommended that Lespedeza crybotrya, Alnus
hirsuta, Albizzia julibrissin and Robinia pseudo-acacia should be used for
revegetation on bedrock slopes. Also, invaded species such as Rhus trichocarpa
and Wisteria floribunda were considered with proper species for revegetation on
bedrock slopes. In mixture for early revegetation, and early and landscape
revegetation, Indigofera pseudo-tinctoria, L. cuneata Lespedeza cyrtobotrya and
Alnus firma showed fine growth around bedrock slopes, which them could be
used on bedrock slopes. To recover the bedrock slopes quickly and ecologically,

increasing the ratio of native species was recommended.
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ANAGAN AFEEE HF7de 2EYH =9, A7 (Sinker or Jack hammer), =
=™ (Hand drill), == (Stopper)s°l hoH, 1 5 A& =] 7 Bol AHE
Ha 2By A des odF AAE A AR EAL Qv AEdEES
1960 el s o] AdA AEHe F2 AEsts A3 Gkl A @ol AREH
HA FEs] Ao dA ZHeHr]e] FFES olFa U A=Y =Ee T &

=1
= —371*@ ool e frdel Qo Azele K444 AFe =YL @ol

B
oflt
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718l Fel whet & 63 #Zo] FsHol vE.

¥ 6. Drifter , jack hammer , leg drill9] A& w]u

7% A7 (m) H EZ 7 (mm) |¥ 3382 %<(cm/min)
Eg] X H 30 50~90 60~100
A 5 ™ 15 34~42 30~70
g 2= () 10 30~40 35~40
g A2 =" () 7 30~40 35~45
ol = H () 5 26~30 40~45

o}

7H @7 (GEET A AE =2
o k<R

L. H

[e)

F7NA(F=e714) A=Y =9 A58 diA, §9 H(Booom), A H= A
(Chain Feed Shell), =2]ZE|(Drifter)s &2 FA % vt A=2] tate 47 2
ol oate] FEHe AF4 AEA ol ¥V h57E dZAst &dst=

14 577kg/cmt, &7] ZH]
#F10720cn/min"d =9 Aol Won Z X (Rod)v 32746mm71A 9] 67Ztoly dgdo =z H
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MES 22 4RFoRA FAUF A HF ] ape AFsE A st
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A7 ke b1t7} et 4L 7stA W A GNP S dogA
H}. o] o bit ool Z%E(bottom clearance angle)7} $loj A Jom g 7] 2ES
kAl vk ekwke] 71 aky] A #7148 (wedhing) - AT A (fluid
& 228 (Erosion) - kR 2H8(grinding) R 25 2H8(scraping) - 4 £+ 45
28 - " E9 28 (twidting, torsion)S AA I H}. 53], bit 24 e wWE
AT 2 FHREALS S5 2o

1) bitell stz (load)o] 7FeiAIH bitel A E W (surface)o] FHFsHAl €k HEZL
s BHAstd AT Akt wHw vl Eol ¢ Afolo] AR A7)
= (o +0)A + Fo= ZAH
F:aad o 2788, o wASE, A: 2se g

2) bitoﬂ Mol FAS =u TAE T4 -5 (impact stress)> YA ol gAY
S dog|A Ha olule FASHY AV|E 0, =pev 2 HUL
CE5ASHE, g BAAY 2R(FEY H$ =7,850kg/m')

c: BAASY @SSR, v FAERGEES B c= 5000m/s)

olul bite] o]wWZ}(teeth, cutting edge) FHol| o] FAFHW F=2 AA vA
(veeshape) 2.9k ¢] #7147} Ht} tholol == H] E(diamond hit)d] 72-$ Z&3t=
S99 AVle A AEEUE A vololE =] ArRteE Zolof g Zlojtt
=, Aol 37 Yl G< P/da <D 2o] A HFojoF .

G: 9449 7%=, D : diamond® Z=, P : bite FU¢GET)
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3) bite] FF AV dAe g Ho AAFEH 5 28R "
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6) Mg Wl date] bitrh A% H oz &gl weh g7 HAo] B A )
23~ Holke olsle] %9H(Confining pressure)o]

Aole] FEAES Aunm H72Ee] 1/29) f= vhet 2 wAL vk
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o
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_ T —2p &l 7] & - oAl o A 2= o
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Zyol o= 30° olm® A 7] A== 75° T 90°0]ofof Aol Eafjet.
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AEEE Fado] 2E(steel)] shEo] A b vhRR=7}
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HNE g & Jdoy AL TIEAlel FE sleA A7 #E A "ok
oWl EAEA oA &= d(force)dl 9ste] FA A wHS(reaction of
elastic)¥} 242 ®Wr$(reaction of plastic)S WETH oAo] nlyEE= 3o ZH

o] =82 (compression stress), -8 (shearing stress), <178 (tension

stress)o] Utk 1 T IS %%% of tiate] 7 Asta S st 7}
2 ofkelth Az du e Fx HE&e 45 AdSy - adeE = 10
: 51 = 12000kg/ci : 600kg/cmz D 120kg/crt olB 2 FH HHOAAMNE FA=E 14|

&2 AstsiAl Ho

¥ 8 I Ax(HFH9 ¢ kg/er )
S S S S S
’ t o e |EEe
or A R pAR A= B = A= et
H 01
& Az & | Az | F Az = Az
o
i s 600 |1,200| 20 50 55 [ ~120| 300 ~600 4,000
(sand stone)
. o1
k! S 400 |[1,000| 40 100 50 | ~1401| 200 ~500 3,500
(shale)
o} A} o}
b J"-U 1,090 60 100 550 5,000
(andesite)
sl 7} oF
8} °. H 1,720| 50 150 140 860 6,000
(granite)
Al 3] o)k
L 3 500 [1,200| 30 90 250 600
(limestone)
d 1} o)
CIRI 1,400 190 700
(slate)
A d
2,400 1,200
(quartz)

A% e AEe duME vEd BeA Bhow ol
5E olgdd W Fest 9e Acw WAY ¥ 9

2 el Zolth ghubel met 34 wue] A & Baigol 47
9



BE



] o} A 5
| e habel 44 e
Eal el -
= = L3 -
= FARER Z3wA S}w ;
u
g fig=:Reaz) ol “;E} BENE] (km/se (kq/ )
A g/cnt
c)
Metal crovn Al ]k el
bit= ol
- A7 Jee wo ol olat R
gorsbl | s [Tos FHaon wow o
B . g T 7
o | marreg| o e | AEHA SOL 0 wen |00
e 250 ol Agoz Aol T . R E7hs 8 <1.2 <125
T4 3] =
HrERYE o) o‘j DA < N i Ao
7}5* . A aebrt w2l E
o
Biss
[e) H_ o
Metal crovn Al g 2
gne | EEE W | B
bit: e e SR I R
A &) 8= 5 b
qgt | gojs | UTEE | qaane | CTADEE) AW o
o ey BSR4 ; ot A | e | EEER 12725 125-400
R L I 5cmeo]afo] 3L - B obmz Hay
okt ERE WA N T g | HTER AT o
k] "
Metal crovn
bit= P b=t a= g e i R S I
I e I S AU I
Diamond - & A 3t A F 5 A i
| TR gaag, | BAEAREOmAE L wasy
>3 J bitE S ul' gz z E3) 3] 2 gk o1l o] Ml
e 44 m e 5 g | B EEE|25-35| 400-800
e |FAEE @R semiSlel | T T Al @l
Fo}e] I A Folr} Be laL 5 =]
3480 ‘iﬁ/ﬂ]l% N s ‘:'/ﬂ?(] Eﬂﬁ]—o}xl B
%;EM loemyel |QFRF s T
g ol
e weol b
Diamond QA= A 2 om A
A k1) ‘_‘
bite %of ;;; gagne [TTEEIH | FEEE
- T Ew %
Aot AHg-8}#] o1t %3 5~15cm, A= e 2 Ao Ws}stx
orom Al . 20cmo] &} | F-A#]#] A5k3tA] _
0| e | A * oo | |35-4.3/800-1,200
gas | FETIIE gy | 108 50N | et |
Zag | C T e o1 He
open AEE
Bl
Diamond e el vz
bite] whm st How o | B-FFE | AW
=5 A RAL |2 FHE | EFESS
e Auk @ s 20~50cm® | Hf 1mY |z 2
=78 Aotel AMaka 8 b2 (mosaic | 5~67N(FA | HFAIAA 7l M 45014 >1,200
e | A R E ol oz | o B '
oe] uo] L B s
wool AL A5 BEE
50cm®]3}) Bl

o A A ghele] e s ey




X

°
N

o H

@730 W A0 Aol W

A7

2

AR Aoz ALET) Aol A

A7F HER A HALS]

e

, A, Wl A
==
=

]

iAo Qlsto]

Fol = o
Rz

e}
T

. ko]

4 ol

)

o
ar
X

o]
w"

—

O

wo] %75

—_
1o

o
Py

s

W

I~
0

folm UE 4717} ol

°©

0] 2mo]

=

wahe] BolA] B 2w

H
fvze)

X

B
file)

JJo

)

—~
file)

o AAE 45 olahm f2

)

M

—~
1o

oF
oj

o))

el A A

oF
R

)
[~
o

oj

B
o

K

o
TR
e
—_
fi%e)

2ol

el

Hr

o)
)

I

BRE A @ol

o

2 355 7] el

ZRE Yy eHA WA AE(Bench Cut)el <

£

=)

i
o

el
Ho
i~

i
<

Mo

ato] =53t 5 3}

S

of o

b

2
f

=
—l—ljl__

| =535 2YAA
(Step—down)

9

o

Jo}

o zlo] 20 - 30 Cm

2)

E

o] ®35 Al7]aL, 2 ofefAbdel A AH=e] 2uE HF it

GAEZ A A

oz g =

v

KN
=

Gt
Ho

T

2 Hl &, 1]

o

=

a}of

[

WAA, EFHAA so2 MEES A

] A]
2]

£

Bhitol of¥ 7hA]



T
=

el

ot

28

S

weby AAe] s e
2 94 2w Qo] wel AAH A AA d8

48
(1)

ol

BR
—_
i)

il
o)
i

=

EE&

74 105mm TF4 2] H]

A
]

4 ol

4

S EETE

ZAte

=1
=

—_
i)

el
Ho
e

o

oo

—_
i)

BRE
Perennial
itk 5

5

2 UFo] 48714

48)7} 200490 49031 59 Abolo] xA4e] w9l
& 7

9

=]
=

]

A
2

A, =,
2% (Tall fescue,
9

=

33

=

SN

=

LR
[e)

1

1242 2004 6ol A A AT
°

pul

), R
— 58 —

=

P ol

i

of AbgEolH B

=

A EEF 2% (
ryiguass)ol o, g4 AE 1T (FA) o =ZA

3], A4

EEL
2] 8

=

5 ox 27H4 x 4A4 8T x 299
=i

12
=B

pus

H
CIERIEEERE

3
')l:a)y

(



]3:]

1:‘»9—

= 771.}:‘
-

v, 3%

o

°©

SES
()

Al
Al

o A
Lam E=a
A ° 9/] ]

11070 3}

191 o)

-
fE

°

71 o)
A4
Z2)

i

3

=
=

7}
(3)5}5
Aomz
e s
B %

ko] )
(4) W

iy

zo%aﬂ

B ¥
L.u]HJ_]u um_w.,_,mA

é]h aux_.bo_a}
\uomm uTmoﬁw.LmoVL

8 % anﬂ@ou

SEER] 2

= l1e°C :

oNerNd ,mwﬁwm% _ﬂregmr w@&

Mn/, E) ﬂﬂzo_ﬁ%l oﬂ%uwM ﬁﬂammq
- ) O\
(E_c.mewﬁmik LEH% m,ﬂwr__oﬂo
Eﬁﬂﬂmgraw% %oxvﬂ r * X
AﬁHTﬁTWM&GEEM ~+ %owool
w.mmuﬂoﬁ,&mﬂo ﬂmﬂﬂ ) = &
Luéﬂﬂﬂzfowr% ﬁ%ur 75§wm
< #ﬂMMMLT}oﬂ =~ T X ﬂmgx
_:,E.QL%WW4 P AT
L@mﬂﬂrzLMLHWé% ) o)/ G W
%z%ﬂazxgé 5 B X aug_zd
= ) o oF my o 1‘_ i 5 X 5 H o
= Z i G - oﬂz
mﬁdlz]jllzo o ﬂtTiL. ﬂi —
a¢dyé,ma@|4 B 1r_zqim
dbo & e KO < B2 o] S 70 » X
Ll]FﬁoJIHTuJ.Eeﬂ ot = o_]
A__oﬁgo7 < mﬂorﬂu HHE%)EH
_JI [
ﬂwLwEWWW% N 7WM@
B %1_9 X =T os_»?ur
Nei%ﬂLmﬁﬂIMruEio ,Qﬂ:.ﬂ mﬂmﬂﬂ‘_o#
)H = I —
ﬂDao%aTz T @Ag iovmrmm
Eil WL\ Z.o = ,Nrw OE B ‘_._mL Eo Of " ‘;lo,ﬂ fo u/“_u\ o
B W s o o oy mi% " ar z aw PR o
Hr uoooo#ourﬁﬂoc o HMﬂ q@ﬁiﬂr@
1omonNrJ|me&oio _,o_.]me ]ngﬁ%onﬂm
ﬁ)ﬂ?ﬂ%%ig% mL7_o Mﬁ@l R
cwﬂﬁmcﬂhmm a%%o_a mﬂr%mﬁ;
N T < o ok N " - 3 N 1rﬂ 18 R 0|
%0 e~ N N Al N ,#XLE =

D XﬂﬂﬂuATT 7x _ ]zfﬂ
“rTes Pr oy EE LS
,#dl._é} auwumm% mﬂwﬁrﬂoé

ﬂoL NaéO uf]. HIUJ
bo %mﬂ ﬂ%xﬂr m o
@ﬂﬁ oy ‘maqrmﬂqo,n

0 ,ﬁlﬂﬂoﬂo‘
1m|,3 ihﬁuniﬁm
T ManexL1b
@x_.ﬂiumo_wo

ﬁm@o
__od.._c
T

- 59 —

EL
A

(7) z=A}



12¢)

K

=
L

taem, Eol(5

Z A} 3]

@ Aol
bol At

oz ZAES

[e)
A=

N

‘_1t

0

|

—_—
o

ol

o))

file)
;OH

1o

=g

I+
o
il

I

7 Bl o]3)

i

Tor

ao

sl A

Fol Z2A)

MIEE

Fg 5

=
=

A

EA)7T 771
oA duwAE(B)7} ot

A

Tor

A EFR

=
=

&

ao
o

e

.

]

[e]

%

vQ—D:];

]
ZS|

FED)7F 7+

A E

)

)

o))
A

3
H

g
BT

33] 9] ALl A

[0}
%, =

E(D) 15%, AFHEFAE(A) 125

o2 AEge] wE

_50

A

=
=

obgel Aol

o)
=

<
RN

HFEB) 7.4%°9]
pep o] Ahg
o= A B

b4 o

o]
=

]
=

(C) 11.1%

pu
R

of A+

FE(C)

3
H

=

ul
=

TED)

-
It

pu
R

I 1oA B

ne
=

= z7]0E

ARHFE(B)

E(A)9}

]

B X
T

o whet A
bl S FAA B

S

bt E

1E13
=

)

2] Alzko] A

3|

E(A)}

A4

ol o

|

Al o

3

Eay
H

]

E(C)d

=%

]
=

23SED)

oF

"

Aprrofel] el 2.1

=
o

SOEELR

S}k o

ol

ol 7}

<0
=)

E(A)9} ¢

o)
rgAlel A

e L

)

stolA &

i Bl

=
=

332

B)= E<

5 44

3}
of

10. A2 EFe] o3t

-
3t



= pH OM T-N  Av-P,0s CEC Ex-cation(mg/kg)
© H:0(1:5) (%) (%)  (mg/kg) (cmol'/kg) K Na Ca Mg
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B Hi G E 5.05 9.10 0.56 54.0 13.4 15.2 215 21.1 6.62
C ALGE 4.93 6.00 0.35 57.2 9.24 1.85 2.28 3.17 0.99
D ALSE 5.26 0.72 0.14 38.9 3.52 0.15 0.05 1.16 0.21
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A = 7 143 e
a B a B a B a B a B a B
I 70  29.2 5 4.2 2 1.7 0 0 12 10 16 13.3
A 11 50 20.8 5 4.2 1 0.8 0 0 16 13.3 15 125
o 29 12.1 5 4.2 1 1.7 0 0 20 16.7 13 10.8
I 34 14.2 2 1.7 3 2.5 0 0 13 10.8 10 8.3
B 1 27 11.3 4 3.3 3 2.5 0 0 14 11.7 8 6.7
11 4.6 2 1.7 0 0 0 0 12 10 8 6.7
I 57 23.8 8 6.7 3 2.5 6 5 10 8.3 9 7.5
Cc 1 43 179 10 8.3 4 3.3 0 0 14 11.7 12 10
o 50 20.8 13 10.8 4 3.3 0 0 16 13.3 18 15
I 84 35 10 8.3 2 1.7 8 6.7 16 13.3 6 5
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AT AYURAE B AUAE C EREFAEANIEEE), D AYEFE
1:7€9 129, 1 : 7¥ 26%, III : 8¥129,
o : Germation(No.), I : Germation rate(%)
Hze]
S — motox
= ||
E L] EECES
= ||
= AL
= == Od|=2|
[
@ | m &2
| [ | Iy o ol=x=




J¥HE A9

“1_1': =
T3 Ao AlTH

o]’7] ‘?4?_]_' 05]?,} 7].;{] %H]
7k A ejd A Aol ARG

)

— 65 —




D-4 D-5 D-6

>
2
SO
ez
iy
i
los]
e
3
ox
Tl
(@)
Tt
=
i
e
1>
it
+
1
'z
0%
fm
+
=]
i
)
r_‘>_4‘
o
5]
ol
m




D-8

AR 3. e sskegel od A 2E(T0em H4)

(A A RAE B GRIGE, C EFE( FAE+AVAE+RE), D A%



B-11

A-12

C-10

C-12

D-11 D-12

B me

EYE(

A
2]

(70cm 7+24)

E+AdWMAAEL+RE) D AEHESE)




% NO. 4~6 (7+4:40cm)

% NO. 10~12 (x+4:70cm)

A EEAPE 27 NO. 7~12

AqAE A7 NO. 1~6

A %

49




55l E43kE

i
Lot
ot
A
2
Hm
o2
o,
N
D3
2
i
o2
o
ED
1
™
i
Lot
ot
A




salshpo] FAE

#-.I
s ahol EA%E




o ujA

o w3

el

VS|
ax

A A
=l

o))

1BH

)

koo,
4

—_
o

el
Ho
inal

ol

3

74 105mm TFA e HIEES °]&

Z]
2]

]

2

2 4
Perennial

3F) x 4%t

WA 2k A

T

48704 (3=,
A=

EREEE

43] ZA}

=1}
2% (Tall fescue,

=

o
=

5
@

=

A 27 3T (A ZE, vhe],

13]
LR

sgon, A5

=
T

1
S

kel
pil

ez ol

H 5],
bl et

“,‘i
bl o,
)7
5%

=
=

A

ca |

9

SH(
2005 49 A 3A .

2005\ 493 59 AA

B 99714 e 24

2+ 1070

b o

i

A 2)),

]

o

P

=

=3

3, A4

[e)

=
=1

%) = 48)

5]

%
]

o] B o] e ol

A EREF 235(
ryegrass) ¥ A A|FEFOZA Y=

AT

A

wo}al
[e)

o3

A

43}
Al
2]

A=), T(AA=+2
9

E x A
—)':E])y

=2}
h=]
=
=

0

4) MFE =

FE(C)

H

k<)

=

E(A), dRHGE(B),

sttt

o

bl ol

Hl= Aol z=A

9

TEDE x=A

EEZ 33119 ¢

A

)
B



MBS B
R M_. 1_on %
e .
i -
4 < ) i Wi ﬂl
xzriﬂ _,%ﬁﬁiﬁmol
@ W B “ iy =3 ﬁ :
— ] |
ZT ‘_C ,‘Mul .AE @ JI W ﬂAro _ __dﬁ =
in il o N T = 0 3 ol ol
: t ﬁ = o oy tlo =0 B A
0 ' X
megc@. ug.xﬂau : ﬁ
= B 8 = JJ . : i 3
. .O ’ : _
&&_ﬁ%u. ?ﬂ%ﬂm% =< Mﬁf
a ) : : : : »
1 : : ; I 9 3 oy o Mo
ﬂ_AH ‘w.‘A <f0T S o E WE & HE fLAl : E._ \ﬂ
< B Mo 1 ; 3 : m
..# o Tor = E < E.E Eo X _&.a : ,_C
+ iy 2 o 5 F B T <
,%Hﬂéqx. auﬂw%}k :  ;
! = " Njo < g Of % mﬂ_u M Mu
oF % oy R o .,? : ) M 5 %
o No == - ME abyl atyl Pl = m i %
ﬂo E: ; Mo X N ) = ol Gl
4,¥~qtgio e : |
X = ROE ~ 5 3 : : :
_Ufiuwv | Lﬁﬂoﬂ £ ﬂ%
‘;.._ “ : X fe) NI - n <r O oy —
. S 00 <t 0 ~ .C =R : : zT Aﬁ
E ‘ 3 = = = o %) g e - &
T T Pu = s Ny ] % ¥ w\ : ea dl
- 3 s ) T W 3 W S oF Lﬁ 6 =
%o@%m a%ﬂﬁng T .
No of — — > um =) E : ﬁ : A
mﬂ ,ma : kﬁ : ; S B o . o = N
dfo Ar X o} ° . B = — % 3 m 1 1
Nrimewoi uﬁQDEvdﬂ w9 T R
] V : E._ E : B._\ . i = Nd he! o ot o
qqirg uﬂZMEEE.ﬂ% LI
: : M X - il b S o0 % - [y w| 0 IE
D T W e ro W £ LE : : Aa
W ﬂ_AH “_n%” AT ~y ,ﬂuﬂ mmru ‘UI = iy 50 \HOI w:l‘._ MM :
R . b Hr <3 BE a e ¢ : H mﬂ _i
T T " Mo 1U = oo A X T N y = 2
=) P oK 1o N : : : - ﬂ
3 u : ¥ 3 i < ol
O Y b o e = % E
(ﬂﬂ%&ﬂﬁﬂ? m_xl_ma
ﬂo,ﬂ 3 MM * &c.w 5.0 —_ K il
< T ;
el Hﬁu ; z,._m 1_%
~ —~
S ECE
Mo

ek e

F

A

Lo]_ifk
L_'__‘:; oA
¥ 15, 149
H 33 2
rdg=y

j,_}.féﬁé
&S A

=

R

Al ut

ul
=

\/]— Z: Q E
. A = =
;r/]l:ﬂ :‘jr,]_ 1:1]/] 2]
1%

W FE



N

o ~|D Vo< |o|o|—~|c|o|~ olo ofc| =0 SRS o|lafo|o|o|—~|~ || —||o|o|m|m|s|o|—|m|m

o

I~ O

X mlo|w|olo|~|= |~ |2|== olo olo|o|~ olo —|a|m|o|o|m|m mlwo|o oo |o|m|s|o|o|v|e~ |~

el

A+ ololo|o|o|o|o|o|o|o|o olo olo|o|e olo olo|o|o|o|o|e olo|o ololo|o|o|o|o|o|e|o|o

—_

ES

N

el I RS = S = = R Es T olo o|lolo|o o|o el = == ) o|lo|m olm||olo|o|olo|o|c|e

o

o o|—|—~|o|lo|o|o|o|o|o|o oo olo|o|o o|o 0TS~ D2 ey el iy I N = R A = ol g

—_

o

Py

a Ik ™ NN olo NN <) =) =) oy f=3 5

= IS B ES I R I I — S p=lENTEN o o|BIS| 2| Z|S 2|=8 J|8(&| =8| |][=|R|K|S

5

= EAIN NI B ESTES Al Bl st RS IS IS ol Aol Al ol pf S Rl S il S Il L i S Rl Bl el el St Ko Y S ISy s Ee] EE IS R ] 1S

o

il

~

=

= HIE|=|~ BBz~ R|E|z~|R|E|=|~|=|E|=|=|=|E HIE |z~ BBz~ R |E|z|=|R|E|=|~|=|E|=|=|=|E|=

E — N ) N ie) =] — N
o o~ jee] =] — — —

ol 7 - - & ~ = = = = 5 = X

= = [ e =
= < WoaE 7T R <O o e 1 < o o

s
R

E

il

X2 0 RAE + vl Qg

LR - g

note) X1

A= + vd=+d X6

&

CHRYE - mAgE X5

&

X4
X10 :

+ A g

3]
H

X9 TE

X8: EFE + VA=Y
NYEE ¢ PR

EE

E

£

X7

X11 :

=]
=

AREE + A



35
30

o o0
(@]

\‘H‘III‘IV
X12

|‘||‘m‘|v I‘H‘III‘IV
X10 | X1

[ ‘n‘m‘w
X9

[ ‘n‘m‘w
X8

\ ‘ I ‘m‘w
X7

\ ‘H ‘m‘w
X6

[ ‘n‘m‘w
X5

|‘||‘m‘|v |‘||‘m‘|v
X3 | x4

[ ‘n‘m‘w
X2

\ ‘n‘m‘w
X1

[+~ S82F = Hald”  Hiol - FHE xH|52| —e FH2| —— HObE ]

note) X1:¥AE + mAE  X2: RAE + VARG X3 RAE + FA
X4 ANHEE ¢ WS X5 AR + vAE X6 YHHEE + B

= =
X7: &9 + A= X8: EJE + M+ X9: EFE + FAL
2

a9 394 B ajGEE ol AERAEA), AERF
AWML EB) Foz Aols HATh 53], AR EA)9} A
C) 43]9] ZAelA Dol ezl HAd F
7158 wolzt Uk Aojdo s Axst AdS myr)

0049 E 1R B Fol gF $ARNeE EFfAo] 2Pl B

] =) :
HFEE Hots A4S AHFAEA)ANA 7P mkoe, A ol 374 2



2) HEFAE Lol5A

GBS ANEEF 3B(FAZ, vde], wfe]), AARERF 2F(HA o}

%), Q¥ %= 2% (Tall fescue, Perennial ryegrass)o & & 7Zo|dt}. vEFa4d

? AelolA g wol ¥
AR el mwd nEs ol sl
Fust odFe AU ehol

o

Jobz, TAz, AHele] Fo

r]I.



do

i

3) MR B Ao wpE Al ol JfAe] W3t

¥ 16, vYE wE ¥ JfA4e] Wsl
Hj S & 49 59 64 74 8¢ 94
AR A E 47 236 247 224 146 142
RS E 11 57 65 60 54 50
23E 10 130 176 152 89 87
A REFE 0 203 212 155 103 100

300
250 - -

w150
~ 100

DRTFAE B E
O=SE OMElESE

a9, 4 wgGEE 2 Do} JiA=e] Wt
iR wE 2 ol JfAlY] W= % 16, ¥ 49 vk 19404 BH

A4 Al Wse AETAE, AHESE, &
2
=

_ i
H
RAEE FAERD o gu) o] e) AolE moln Itk



E 17 WGE L Aeo] whe 4d gl AARe W

Hj 3 E 44 5¥ 64 74 84 94
A | X1 13 92 93 89 66 62
HL " x2 18 65 71 63 45 46
HAE
X3 16 79 83 72 35 34
S X4 0 5 7 7 15 13
X5 11 35 36 32 22 19
FE
X6 0 17 22 21 17 18
X7 4 42 55 52 30 29
S E| X8 4 48 65 54 33 32
X9 2 40 56 46 26 26
A X10 0 70 89 64 53 50
. X11 0 59 53 38 24 24
e X12 0 74 70 53 26 26
note) X1 : FAE + uAdE X2 BAE + uBE+Y X3 :

X4 0 AWEE + mAE X5 AWNAE + nAE+T X6 ¢

X7: 28 + uAE X8: ETFE + vAE+Y X9 : 3

Y +
X10 : AHREE « MAE X1 APEE « A8 XI12 : AUEE A7

100
80 |
ﬂ- 60 |
=
~ 40 f
20
O L L L L
48 58 6 7 8 ogl
—— X1 —=—X2 X3 X4 —x—X5 —e—X6 ——X7
—— X8 ——X9 X10 X11 X12
note) X1 : HAE + u]dE X2 : FAE + v+ X3 RAE + T3
X4 : AWAE + WAE X5 ANAE + v AEY X6: AWAE + FA
X7: &8 + nAE X8: TIE + nAE+T X9 : & E + FH7
X10: HHEE + AR X1 AYEE + mAART X120 AYEE +F 17

a9 5 WiYE 9 AP g 9 ol Ao W)




Zol we € wel A Wek: E 17 ¥ 19 59 2k v
FE Y Aol e W wop A Waks AARHEQAIFAA v AFo]
AYEZEQOFANA YR A X107 680 247 9344 2
8N4 welslel AnAE WA AwAoz WE W A2 whe LW o)
A A

Wi

AAFE HIRAE, VYEFE, FEE L QRS Fow UrEMOD% 79 o
PREE SRRE S AR Gudyon 4Y 4 4TE wily,
1

=2 AAFE e E‘r A4y ”E(B)“ A o2 JAGe] Wert wrom X5,
X6, X49 woz Yeyth 53], 493 599 ARG wAE+dAe el X571
X4, X6Eth =A dvebuth EFEC)E X7, X8, X9 BF "% 43S Hon,
olF 7€ o]F FA <l X9 AT 548 ZAaEu A"ESED)= XI0,
X12, X119 <=oln X112 69 ol F /NAF7F #Hasts 43S Hola qith
7t i GE 9 A JfAF Wstel A mAETE AETAE ARREZTE, £F
A

I
B, QubE golm, mARgTE HAYAE, FE AYEE, QUAER e
=

d

gtk BAEE v AgETe gol WYRAE, AAEE )
o uhebd] AR A RS nARA L ok AAFe Wil we Jge vAw

P
Eiga =

ftlo

KeX
=]

so

4) Aol wE 4 o} sfA|g=e] st

Aol whe ¥ wol A Waks 1Y 63 ek Y 614 mw x|
obe MABPA T AFERE 27] Bobrk BHE dAxFe we wo WE
of VBT FAFRG A deuth AAdos ww 9y AAFe Wee

MAE, AR, FAE T 2o tehba gon, 78 ol Fi AAFE 44
AHe: 48e 0

AT 9w Wl AL Wakt 19 7, 8 9% 2Tk 19 7oA vARAY
Fol A o} AASel W 2ty EYE 0 AR %
o vehor), 19 8% wW AR gATe] 4a wol A WsE w4
gAE TG A et 58, MPENNE EFE} 68 o FREE AUES

ERg ol /ASFI =4 JEE

o]i o]



300

250

200
mold=

SEIPYERET
02 xel

150

ZHA ==

100
50

44 53 63 7€ 8E 9F

a9 6. Al wE f4d JhA Wst

100
80

60

IH A =

40

20

«
44 54 63 74 8 od

——PAE = duME  EFE - EE |

a9 7 MA=AL e dE JhAg W)



THA ==

a9 8 MAE+EA e 4 hAle wst

THA ==

a9 9. FAe e dE JiAlg Hs)



5) 23 Lol sl W3}

300
250
——SU2F
200 ST
Hi24 o
——Hd| 32|
100 —e— ZEtM2|
—— otx
50
0
= 54 68 74 8 od

a9 10, 2Fd Fol /A W

239 ol AASe Wals a9 109 2ok 2y 102 B S, BiaF,
sheol, obx, del, TAR w0 eyt

WlebEe] wE zEw wol Ao WEE E 18 19, 20 2 219 2t gz
Fo EBaladtel MUY gl AR, HHEIE, ERE, AMLE
o o MM B Vehdon, mAgEAL e} WATgAY TN Tel 1}
B}

O

g we ARSI wolstel o, DA e 54 53], W59

T RE MEEdA dolrt 5 grol vl GdeE wolrt & HA R ZoR
vebgt Zel el dolxs BE WigEddAN FaF wdolrt HAY MY E A
ASTE, otz AR AENA 7hd we] vEyit

AAFEQ] Gl o] Ao guwio] RHo]l ® AL glon EE SR
Fow A5 A AXE ot oA Ade] Eohut AAFst o waA &
H&ata e Aow Wl



F 18 AR AR 2FE A58

ST | dddd | v TAZ )52 ERan Jolx
v A &= 9 4 0 0 0 0 0
u] A B+ b 5 13 0 0 0 0 0
A48 1 12 0 1 0 1 1
u A= 22 23 1 26 0 8 12
u A B+ 26 32 0 0 0 1 6
T2 20 30 0 12 0 11 6
v A& 22 27 1 26 0 8 9
v A 5+ 26 32 0 1 0 3 9
-3 g 20 30 0 16 0 11 6
u) A & 22 27 0 20 0 8 12
u] A+ 24 29 0 0 0 2 8
A48 20 29 0 8 0 8 7
v A &= 10 14 2 19 0 2 15
u] A B4 b 12 18 0 4 0 2 11
A8 7 6 1 11 0 6 8
v A& 11 14 1 19 0 4 13
w| A B+ v 13 17 0 5 0 3 8
T2 6 1 0 12 0 6 9

(= B
= R s
OHrdol

OT&Ex
mE=2
o &M
B got=

oS
b

=]
L




%19, ARl A 2EW AAS Wal
Edad | Addd | wpael | FHEx | vSd 24 golx
0| A & 0 0 0 0 0 0 0
44 v Ay =+ 4 7 0 0 0 0 0
73 ¢ 0 0 0 0 0 0 0
n A& 4 1 0 0 0 0 0
59 | mAaEew| 11 22 0 0 0 0 2
ek 8 5 0 0 0 0 4
n A& 4 3 0 0 0 0 0
6¢Y A B+ 11 18 0 0 0 1 6
R 9 10 0 0 0 0 3
0| A & 4 3 0 0 0 0 0
72 A&+ 8 17 0 0 0 1 6
2 g 9 9 0 0 0 0 3
" A= 5 6 1 0 0 1 2
3¢ A&+ 10 9 1 0 0 0 4
2 2] 5 9 0 0 0 0 3
u] A 2 5 5 0 0 0 1 2
99 | wmaE+w| 5 9 1 0 0 0 4
T8 5 10 0 0 0 0 3
25
1 mEH~F
mHHHA
4 15 BLIET]
® oTE=
N 10 F mH| 2
mESYAE]
5r ﬂ mJotx
0 ‘7_,_ I \I-L "_,_ Iw,, I\|] I "
o |20 |/ (o |20 |t |ow |20 | wo | oh
DN | KD | KR gy | & |2
5z | |5 |5 |%|T |5 0T
a [m} [m]
42 58 6

a9 12, AwkEN A 22 A4 W




¥ 20, EFEA 229 A5 HE

Sl | dAdyd | uRol TAx ] 42 ke Jobz
v A& 0 1 0 0 0 0
44 v A&+ 2 0 0 0 0 0
A g 1 1 0 0 0 0 0
A E 5 18 14 1 0 2 2
54 w| A B+ 14 18 12 0 0 3 1
A 2 10 18 0 0 6 6
v A& 18 20 0 0 3 6
6¢ v A E+ v 18 24 16 1 0 3 3
A g 14 29 2 0 4 7
v A& 7 18 19 0 0 3 5
74 v A&+ 11 23 14 1 0 2 3
A g 6 7 23 0 0 3 7
A E 0 8 17 0 0 2 3
3¢ w| A B+ 5 5 18 2 0 2 5
A 2 0 1 20 1 0 1 3
v A& 0 7 17 0 0 2 3
9¢ v A&+ 5 5 14 2 0 2 4
A g 0 1 20 1 0 1 3
35
. mEHAT
CEETEE]
& astol
< m RS
mH|2|
1 o a2
m'JotxE

T2




# 21 AAHRSEANM 2FH fAg W
ST | Addd | ukgol T ] 2] e Jolx
IRy 0 0 0 0 0 0
44 T A& 0 0 0 0 0 0
ek 0 0 0 0 0 0
R 18 25 15 3 0 5 4
54 W A&+ 15 29 8 0 0 4 3
-2 25 24 15 0 0 7 3
IRy 19 28 21 4 0 8 9
64 u] B+ 11 22 10 0 0 6 4
-2 21 21 18 0 0 7 3
IRy 16 26 2 0 8 7
74 v &+ 8 18 5 0 0 4 5
A2 17 16 10 0 0 7 3
A E 8 16 15 3 0 4 7
84 W A&+ 1 0 0 1 8
-2 7 0 0 3 2
Ry 8 15 13 3 0 4 7
94 v A E 3 7 0 0 0 6
-2 7 9 0 0 3 2
35
30
os3x7
25 = |
i— 20 OHtyol
= O+&8x
N8 w2l
10 o =M
5 W gotx
0
HE
[m]
44
Y 14 AFESEANA 239 AAS Wt




22 Aol W 2% AAF g

S| Auud | el | FEx | vgE | #ARE | dorx
b A = 9 7 1 0 0 0 0
49 | AE+Y 11 22 0 0 0 0 0
A2 2 13 0 1 0 1
H A& 49 67 30 30 0 15 18
59 | MAE+T 66 101 20 0 0 8 12
2 53 69 33 12 0 24 19
v A= 53 76 42 30 0 19 24
69 |HAE+Y| 66 96 26 2 0 13 22
A2 50 75 47 18 0 22 19
u) A = 49 74 24 22 0 19 24
74 | vAE+T 51 87 17 1 0 9 22
2 52 61 33 8 0 18 20
H A= 23 44 35 22 0 27
8d  |WAE+T | 28 40 25 6 0 28
2 19 21 30 12 0 10 16
w5 24 41 31 22 0 11 25
99 |HAE+Y| 26 39 22 7 0 5 22
-2 18 17 29 13 0 10 17
120
100 | _
m R
80 | = E S
OHt4ol
60 f mEEd
mH =2
40 | ‘ ‘ o &M
B Sotx
20 |
A AT e
RIS A R A e E
SRR S L
< < < < < <
o o [} o o o
4 54 68 78 8 9d

a4 16 Al we 2T A st




323 AAEFAREA)NAM ] 2FE AT W)
o ol e = A O i = ) i O e MO =
v A= 0.5 0.5 0.0 0.0 0.0 0.0 0.0
49 | MAE+Y 1.0 1.3 0.0 0.0 0.0 0.0 0.0
A2 0.2 0.4 0.0 0.1 0.0 0.0 0.0
A= 5.3 4.6 0.0 0.4 0.0 1.4 1.7
54 |HAE+T 4.4 5.7 0.0 0.0 0.0 0.5 0.8
A2 4.3 4.5 0.0 0.4 0.0 1.1 1.0
A= 7.8 6.9 0.1 1.6 0.0 3.3 35
64 |vA=+T 9.1 10.2 0.0 0.2 0.0 2.3 3.6
A 2 8.3 8.3 0.0 1.0 0.0 3.5 3.0
v A= 3.6 7.6 0.0 1.3 0.0 3.7 4.5
74 | vA=+%| 103 11.5 0.0 0.0 0.0 1.9 3.0
A 2 9.1 9.3 0.0 1.3 0.0 2.9 2.7
A= 10.2 7.3 3.6 2.7 0.0 2.1 9.0
8d | MA=+d | 144 10.7 0.0 1.2 0.0 3.6 15.7
A2 6.6 2.9 71 1.6 0.0 31 13.8
n A= 17.4 9.9 4.3 3.3 0.0 4.7 11.4
90d | MA=+T| 174 11.2 0.0 2.1 0.0 5.8 21.5
A 2 8.7 31 0.0 2.1 0.0 1.7 17.8
25.0
20.0 .
BEALF
CEETE
outol
OPHE
w2
m &
W 'gfotE

Hl—

X

O
e

2|

O
B




I 24 ARG EMB)ONA Y 23 AH vt
Ed = (g [vpede]  |FAEx ¥ R I ] =
v A &= 0.0 0.0 0.0 0.0 0.0 0.0 0.0
49 (VA= 04 0.7 0.0 0.0 0.0 0.0 0.0
-7 2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
v A & 0.6 1.7 0.0 0.0 0.0 0.0 0.0
59 |MAE+T| 23 2.6 0.0 0.0 0.0 0.0 05
A g 25 1.7 0.0 0.0 0.0 0.0 0.2
v A &= 1.8 35 0.0 0.0 0.0 0.0 0.0
69 WA=+ 52 52 0.0 0.0 0.0 0.8 3.1
A 2 6.2 5.9 0.0 0.0 0.0 0.0 2.1
w A & 2.2 43 0.0 0.0 0.0 0.0 0.0
74 |vA=+E| 69 6.2 0.0 0.0 0.0 09 44
A 2 6.4 6.3 0.0 0.0 0.0 0.0 36
" A = 72 9.3 43 0.0 0.0 95 14.9
84 |WAE+Y| 167 6.5 5.0 0.0 0.0 0.0 185
A g 3.4 105 0.0 0.0 0.0 0.0 9.3
v A &= 12.2 11.1 0.0 0.0 0.0 135 17.8
99  |MAE+F| 224 72 6.1 0.0 0.0 0.0 31.2
-7 2 3.7 115 0.0 0.0 0.0 0.0 125
35.0
30.0 |
Osda#
25.0 mo Y
w0 20.0 Outol
Ko OTEx
20 15.0 w2
10.0 mESPNE
50 B Jotx
ol w ad.nd o I
%2333 )8 %/3 . AT
<E EEHtU) o+ <E EEHiU) o+ <E E?_H(l)l o+ <E EI'|<- <E %H(l)l EI'|<-
a a [} a
42 5% 6 0¥
¥ 17, AR EB)AA Y 2F3E A st




#E 25 TFEONM =T AFF Mg
e e A = T A B = =N B e dotx
A 0.0 0.2 0.2 0.0 0.0 0.0 0.0
49 | MAEE | 02 05 0.0 0.0 0.0 0.0 0.0
A 0.3 0.3 0.0 0.0 0.0 0.0 0.0
Mg L6 25 L6 0.1 0.0 0.6 0.2
59 | g | 22 34 0.8 0.0 0.0 0.7 06
A ] 0.0 338 10 0.0 0.0 0.6 0.9
A 46 49 3.7 0.0 0.0 19 16
69 | MRS | 64 76 19 0.3 0.0 26 2.1
A ] 0.0 5.3 2.3 0.3 0.0 18 2.1
A AT 5.7 5.7 0.0 0.0 2.2 20
79 | vAEE | 65 8.7 2.8 05 0.0 2.6 23
A 3.1 5.2 5.1 0.0 0.0 3.1 3.2
nAE 0.0 2.7 15.7 0.0 0.0 19 [ 102
8¢ | AR | 62 2.1 17.1 13 0.0 75 | 115
A ] 0.0 10 25.1 0.4 0.0 16 | 134
A 0.0 34 29.8 0.0 0.0 27 | 127
92 | WAEE | 109 27 321 24 0.0 105 | 153
A 0.0 11 51.6 05 0.0 21 | 156
60.0
50.0°f mEAF
40.0 L mH
0 m e
K0 30.0 mE S ES
2 ms| 2l
20.0 o A
m otz

10.0

0.0

5¢

a9 18, EFEQ)NA S 23




% 26. AHATED)ONAY 2F3d AT W
S |dddd ntgol |FEx  bgE] |FE] |dolx
v A &= 0.0 0.0 0.0 0.0 0.0 0.0 0.0
49 (V=T 0.0 0.0 0.0 0.0 0.0 0.0 0.0
A2 0.0 0.0 0.0 0.0 0.0 0.0 0.0
v A & 1.8 3.0 0.4 0.1 0.0 0.9 0.6
59 (WA= 2.4 36 14 0.0 0.0 05 0.7
A g 3.1 34 0.6 0.0 0.0 0.4 0.6
v A &= 49 6.0 0.9 0.1 0.0 1.7 14
64 |WAE+T 39 47 2.0 0.0 0.0 0.9 25
A g 4.0 46 1.3 0.0 0.0 1.3 1.2
v A & 5.3 7.0 0.8 0.1 0.0 1.9 1.7
74 | vAE+Y | 44 54 0.8 0.0 0.0 1.1 3.0
-2 7 3.8 45 0.7 0.0 0.0 1.3 16
v A & 56 83 19.7 0.4 0.0 8.1 12.7
8d WA=+ 79 4.3 19.2 0.0 0.0 0.0 239
A g 5.7 39 17.0 0.0 0.0 33 6.3
v A& 7.7 9.1 27.6 0.7 0.0 10.3 185
9¢ | WA=+ 9.6 48 26.4 0.0 0.0 0.0 32.1
A2 7.0 5.0 21.7 0.0 0.0 43 9.1
ODEiAF
EHYY
| \Ouol
OTEE
mH[2|
mESPNE]
B o=

Fx2

1

=2
1=

19. AHESED)NA S 23 B4F W




120.0
100.0 OE2AF
me Y
80.0 oekyol
60.0 mEESES
w2
40.0 o EMm2|
200 motE
0.0
|30 | W (o |20 | |k |0 |w (o |20 | [oh |30 | W ||| m
AR AL AL AR AR AL AR AR
=3 =0 ok =3 EQ) o o = ok [=] = ok [=] = ok [=] =0 ok
o o o o o =
44 58 6 74 8 o
a9 20, Aol wE 23 A st
250.0
200.0
—— ST
—u— A
e X
AL
100.0 *—ri=al
—o— ML
—— Hot=x
50.0
0.0
44 54 68 78 8g og
a9 21, 2FE AT Wg




HSES AAHEFAEA)Y] AF Hste % 23, 1% 167 #oh % 238 B
4943} 796 E =5, Adyde] wol WS o 8dolS ALY AT
has ssith 7Y o] F olxvt 343 Akt
nAEA T A AT dobx, MAE+ AT Golxrt Wol Ast

] o WSt 3 24, 19 1794 EHE vpof o] giA Ao ®
Ao} 79olF wAE+IA e AN Folxrt F43] AT A
2 AGFE MAE+ FA O AEA Y O>TFAH YT o2 YEgon 790
KWM{— ALy G277 Baoy 749 olF otz Be AHS I
T 3 25, 19 18% Zrh ¥ 1804 Hiukel o] wl
Fo|7p BE i%al o Aol A ol AFstglon 7HolF Wel st AHES
ED)= % 26, 19 199 vk AFHFAEQA)S Fo] 7oA A= ol xF Y
A7po]l FEokout o5 upo]e} Folxo] o] G435 FUFsGiTh 53] nAE+
gH g go A Folzrt A M-S st
O 2104 2T 9 A WstsE BY 445 H 7974+ ddy4g,

o B

(ot
n:°l'
@
lo
ox
oX,
ot
rE
i‘&

BT, Gol, Biel, o], THEEeR 43R 4IAUL nslo, 70
A A we AFE SAY AdURe APl Pasy] Ash 53, 74
R N P

R R T
E>EFE>AWAE, AL nAE+FAYDUAARTITAY T o FEa|
deEth 2FE2s Adue>EAsuge> Az Yel x> o
etk AR §71%% AR, ea @ el o FEGAsh Al
drol 27] ol FFE mAE Ao ekl 4u AASolA HFEE W
obgFel Mgt gol AYRAE, AYLFE, BFE, WYE 2o Hegon 6

AAAE ARG S AAE gasts AFE Byt ALEEE 04
Ae>vl R+ B> TAY =0 Uehdeh, A3F 2AED VTt v
BeAATAN TUAA BASTA RE HBT SsAch. 56 AT AT
NN Fobist FAL 4L B



ﬂ\_wo
zel
il
RO
Ho

X

°
N

o H

@730 W A0 Aol W

A7

, A, Wl A

2

AR Aoz ALET) Aol A

o= ol&

&
T

4 ol

A7 HEez 29t 719

3

Qste] 7

Ahol Ao w

JJ
o
.ﬂo
T
g
-

o]

R

¢

ojp

o))
—

—_

0
L

‘.myo

T
o

s
T
X

Bl

ske] wadel

—_—
o

tef 7A€l

3|

%
bolw UF2 4717 oldl gz Tl

KeX
=
S

bowe A

3

o %o 2mel

=
[€)

oA 7t

B
_Zrl

%

e

s
a

o

W A
15° o]

B

A
A

b

)

—~
file)

R

S

=
=

ol ol el MR o

oF
TR

)
o

B
Hr

)

fAeha o] ¥ %A

el

e

——
o

—
i)

el
Ho
nd

<
=

syl
M

A

oy
<0
o

ﬁo

al 7}

2 3557] o

Fod

S

1&10

Zlo] 10cm, A7410cm Wele +

ol

Mo
)

el

¢+

;OE

]

1

3}

Hr

Z7)9)

o



st A=

S

£3] Azol Bk ANA Aol ST ofdw dAH oz AF

wr

s A A

%52

=

Z o
- —

SRR

=z
>

OHHLEANDDH

19 229k #ol

.

FAFA AL 45009k, 45~60°, 60°0]de] BE Al AR

Rus

o] A aeA

o

o]
A

P
T

[si3
=

=3}

jw
HAr
—
o

el
Ho
e

A
X

Mo
o
W
=

bol AEe da o F A

3|

(Bench Cut)el ¢

Al
, vl

ul
=

of 7}&
Z}, W] B

o

ato] &

[

Al

=z

EE

k

el des st dAEE A
[e}

J
[e]

& &
2 )

o

o

=

]

WAA, BTN A
- 95 —

=] A
al

F7 S| Abel| A 74A] a1

A X
pul

o oy 7hA K

(Step—down)
He
¥
el o 1A

A|7)an, o ol Aol A Ao Eibd F
2

[e]

RLE



[e)

=
o

oL

o] o
3} o)

HA Al i 449
[

N Seed Spray
A3kl g 7)Ao )

==
5o
-
R
-
R

o

j=

Ao

AFza B
st o}

o o] Hatatre WolmzA A4

4] 7] ¢} Seed Sprayoll <]
2

9]
s

o

]

[y
A}

[e)

i

Hl, %7)% sl g

o]

=
249
92

-
T

-

.
-
T

©

o
%

W20}

L=

[e)
4

Al
al

-

T

3
=

3l @1 dvk. AA7INkA o]0l 7]
5

o ALgofof

=
=
=

3|
Aol o]y

3}
A7 o] 2 0] 7]

I

H
L

=
=

B
TH
-

o
};1%1
bol 7hst

}

3

©

-
H
=

=
1

&
SERPIEREE!

a]

q
&

=

durz o w7 EAL ZAEA}
S|

7 R/SHAESH

HH,
7

2 )
D Ad 447

°©

ZA7} waE dEY WE, A4 5o FHEe] A4HL
719

&

[e]

H
H

7A
4r

)

o] g Al&st

oF
=

bofof

9

1

d %] 5

=

=

=

Heg Abd A}

=
=

of mWe} AR T 2a AW 2

]
]

il

)
=

Ly
a

£ s} v
b Abgrol A4 W] vhetel a

F¥

ol 4wl

il

o
B
o

o

B3 R/SHAETHO F7 o]gy

@A RSEAEETH o= A5EeA

o] o] AgE T k.

=

=

°

-

7))

AR

FEAL S
[}

al



712 Bt A s Al

=
=

]:2—
g9 weeh o] AYA wal A

= o
=

ojt}, R

NO

o}
4

ol

o

—_—
o
zR
XO
4

3

Im'd 2~4kg?]

o

el ol 2AHH,

He &

5= o}

R

L
o

o
A

230} 1¥(Propia Green) &9

) =

dAE &

s

o
S-S doA A kel Bk o, &

%

E9| Propia Green(=3tE

W
53!

ToR

1T}, Propia Greens =3}

frl

&
H]
B

Gt

2}) PEC4 &

71 A

e JAROE

A= 3

7Rkl 1=

PEC 2 A7]¥kA1E 50~100mm

@ ¥

4

al

71

1ot

S

3% 7hs

=
=5

SREEE

[e]
=

el A

Al
2]

ojp
e

Plo
i

N

4
0

o
H
o
ao
)

X

Bl

7 10cm W&ol T+

)
o
ﬁo

)
&

o

Joll vebu= A4 o

Aol 7



A sof 2ol ”

k]
pal

gt
I8

H
L

% §-5}o of

g
2) &4 447

BER

it
Ho
o

-

h ADEE

REA

2 Adgond den AAAge Fu

Al

=

=

i3))

an

o] o= (Ek

’

3

T
=

o

A

}o 24

A3

=2 A

Ho
)
pam—
1o

zel

N

fi%e)

oo

+ 25mm
s 3

k]
pl

J xﬂ

19}0] gl
EEREE

EoF(Artificial Soil)ell

=z

1

o

He

=]
=

Artificial Soil Net Agglutination®]

}) ASNA &

el

>
g
a

Hol 4

=

A A A=
oHH, EAREARA,

ANA,

oF
=

@ o)

E
- 98 —

S

atv, B Alg A7l

S

oL

o

7}ed CBD.-13 AFRo)x HFEE

HlEfo] = o] 7] & ol v

HEWH| A

R

A E =

=

ay
NGR(Native Groundcovers Restoration) & <

A= ol



& 9 %A (Sprigs, Roots, Plantets)

Al
2]

, bt 5 A el wel A

BERE

&

29

Ho

Ho



~ 100 -

=
= ™
= N s
< m mrﬂd W
w | o s g
= h ‘zL oF < a
w9 mt LaCE ey - Es
A_l\.me o#e T —_— il ol i
oTHu :in . wﬂﬁm W ﬁ r m#.e
L7.E 5 1% ) ma Wo W > E i
ﬂ;mf mer =0 M,a s =0 X oF Wo
o e = 4_u ca o = o i 5 o
o " i Il i WL ° = %o i oz
ufug@ o mmn £ | Z @ ® T g Ia} i
o Eﬂu o i L Hﬂ < _ ] _ j = o w
i = ° T R i K i 2 5 N o 7 A —
; Sl (o O W Il Gl = M = Ho il
Eﬂv i@% A]A,Lr 3 % = el e < D B o B A
T q| d% o [ 5 5 4 » wm_ﬁ = ] r
ool ol o =o S T r = o 7 Ot n =N N — o
o X B, W X © |z | = i it [ — .7 w
o X ® ¥ oA Bl o = ol k = ¥ o g A
m@.wuw ﬂmor@ = - = wwmu%wﬁ M% w 2 Mv s 8 N " w ™
r i TR s Jo - = = |- = Pt % = & jt i _ = ) on
Lo B = y o w2 i 5 = I - Pow M 5 B =
4 o= jan _ o Ho = lo = JJ o+ =) M i o - ) h o] fo i
T ' T R ) o | w2 |2 é, - L e 4 w P fo 70
N ﬂlﬂa o#aﬂxiaﬁuﬁl o < WEM‘EMOO#E ﬁAc_o o ‘F.Ho Llﬁu _J..o ﬂﬂo 3 i m
Mﬂ}@;@gdu%% o uﬂﬂ@dd ol Sl w = |53 o fo i
r B ol = |5 Pk 2 ; o R | e | X 2 T %) o M - ol
—_— "R o km bl ,H,d = imy = oE BK o " J Mu mme o Fly o _(#w A ﬂ#a o ™ o " " e ,M“_ T A
e ° < © s —_ 5 w1 o © Pt prs ,,z ]U | _
i ) Em#ﬂuw@rﬂnuﬂ %muu(;m :%ug ,ouﬁ mmﬁnxm M@rﬂ o a.ﬂu x e = W
o Wﬂo]o, X o-uu_m ]ﬂ_/uzo o = Mo i) N,lmeMm Hﬂ I = |=r = Ho L .mu,@l = !
° ~ R o o | % 4 X ) = sancy g e ,._lA L I W W 2 o
G ,éi] %ﬁo,moolﬁuﬁ = @ﬁo@un =l S E [ 50 2 e W
1 [ < o | o 3 e < A o E kl z o
ouwn@ 3 Eé i ag_]zﬁxﬂj 4 iy B M o W K =N
P 5 = | % gﬂ,%ﬂ&ﬂz %mﬁwﬂ;m;}m IE =g 25 = » 4 W T il
H , &wﬁi_?ewmm}%féw 4 Mimiﬁ mmyw 5k . ¥
= X u:w1r1rA Lo]Tl T |7 - T ﬂﬂua s 1
i ; jmiﬂﬁvi*wim e Elﬁd s 3t 5
= X i o 7 o X ) ! |
o | T ¥ EgR g ,m.,;mﬁiﬁwi I ing o # 5B ﬁi 3 *
W T 3 wuu%E ,ugmlr%i?mﬂ%7ﬁua Wﬁ %P%Wﬁ@ do T B Ez._ﬂ & oy
W e ,Eﬂo Ex s _@mﬂv;m F|or uy%zﬂg a - A AT =
o ) A % ﬂﬂuA ~ |8 e = ) _—) ,1:11 = o a L)
2y oy . = 1 o o = Edian o uoe;, e T 5 Ho T n et %o favl i
= - w3 E T e 2T la,amﬂyg zuhgg}jw HRE s ¥
o NELL muﬂmﬂﬂ Gl ,ou_gmgqa |5 7HT J‘ﬂ,u = nu_ﬂmu T
s b ot il bt = Jo & ° s N_.M [Tt Jjo o M B M P P K Kl < m % o
" H&ﬂ Molf%&wr W P - ,o,umuﬁ 717r£$@x1.9@}ﬂ MO_EMHEM.ﬁ ﬂnw
< |E  © < o o_i.om_ i g@mwﬁVEWQiugmx%o%%&mﬁﬂ
N i3 S 3 R & W i << TN < B < »wE + 3 =
Ho W;o e No e _ T B = ™ 2n "o o \,|o eol] AR = m jav] i+ ]M = M o 0 el
B p E gw; = - & Awmméwsqowﬂ o_n&m
’ = — M_@E w% gl zﬂ@wﬁo. ﬂﬂ%hd.aﬂ____a_anex
Ar = ._ﬂ Ho ot ,o,uo %mgmﬂﬂhﬂ;qc._
W ieo Ho OB e = 5 7.L|HL e
) ﬂﬁSéo iy o B _02____“07,”1,.__;:211
wnA.mJ.ﬁLu of Hlo ] “rw,f 1@;.&;_‘_@_“0]%.»””
TLMD oD e = n = _ nﬂMlo
e v = 5 c % oy o 3 N w
T @ 3 T = qamr. %_ E__. ._."_..au
= O 9 maﬁ o - =
o o Mﬁﬂun m
i e i
50 s AN
man& o I%J
= "r ZLdﬂ
T .._._.o 2
juiz} X
ﬂu,mu
o ~a ~
=
=
5y
re
10
q_ﬁw_o



— 101

T T
w L»QH_ ‘WU‘.‘_AIWOW_MO
Trioze <4 | <] <]o
o urviomwoﬂo <
E % o |o e
o F o g = 0 < 4
L P = © 1919 N
1
ELE= s & a |<ajof< ol o|o < || <
EE i N o| O olo|o
* S| &2 | o x| a4 o|o|l o ol o
L . = N ' @) e)
o 2| g2 a|olo] o o lol«| « ololo] o
5 et o |o a |« o |o
M %wﬂ o B OO o 41 O o @] olo
N E x |« O o olol o x ol «
| B2 a]<] = ol oo e
s Ba | < | 9< 4| O o|o] © o |00
< o B 4]« o] 0| O o |© 90l e
T ey o |lo < 4 OO0 O @)
B . = OO < (@) O O|l0O
jns B o x° e O 4 e ol o
< 3 Sy _ _ O O <10| O O 0]
3| 28 o ol o | o o |o ]
e <~ © | | olo O %
° —— | | | , O , _
o & al a4 | x o |o oo
o = _ ! o _ ! | x| < < © X |
U i~ o @) 4 1o Fl _
N = o |lo : | < | <O O < olo
- o|o e o |o ee)
ofm) O o O olo o) X X
X X | X O @) O e} O|l1O0lO|0O
¥ {Fn al < ol o |o o| © q |«
B e x| x| x ol o] o olololo
o i X % < q @] o O |0
Hr % X y Jlo| o x |
XXX X | X o |0 e _
N B x x |« 0
© 1o A e oleje|e
olo] o | a1« < P o}
O @ N
Con O O] © 41 O] I R
_r ‘WﬂD‘WHVV ‘_M_.W = — O OO A O %
o luwlom%m e 2. 2 ololo olo] o
(=) ~ 3|7 ||k Sl Sz ZNF B o lo
A %ﬁw@dmﬁ@mmmﬁofo ol _|= = ofx|x| x
ﬂ,mom. e%zozotﬁwuﬁE %Wwwaﬂnﬂmmﬂo oo umumum_u
u(N&c1+ mwﬁw-nrﬂmmRiﬁwoRBﬂowozoﬂomw i R B |y
= Sl NS .WA n|O A x w | < 1 o Rl ‘\WW o Ho Ho ﬂm
s 2 ﬁfifﬁﬁum%w;j?wﬂﬁﬁ S
M= ~ N zo|Z | @ | A r|< g oo < < Mo
;% o | 2R %B%Ea%%w;%wi% x
2z T F 2| e Nﬁﬂu@%%ﬂ
o g SISk 69 e
FoE ol P x
< |7 <
MR Homa




X4

X1: FAE + v X2 FAE + WS+
X4 AWAE + WA=
A8 e msta el o gAY BE

— 102

X3: $AE + 7A




+ A

TRE

E + Ay X7:

AW E + A=+

X5

E ool gged

&

=

X8 :

ol

- 103 —



X11

X12 X12 X12
X9: EFE + Fxg  X10: AHEE + vHE X1l AHIE + WY+
X12 : A EE +5 58
AR 10, A=

sgyel AF 4EAY v

— 104 -



A Aol K& FolArt A

L
o

A 24,
AR A

5o B
oo o X o
ooy > <& % o oo Re ,1r
%@Wm%@ﬂ g B oz T 1
T < 0= w N oT S Boop B ~ T M
cz.e~tdk  FEL 22?2  Eig
ZT;%%m s < o X ok oA N
M,_LW O o o H < ™ Wﬂ %0 mu or JJo o Mﬂ \ul =) ,.{LM
T ] —_— ~
ixﬂﬁﬂ&mrﬂ% - g N %7%4(0 = oo
- o o~z o T S ol
I o = B T o W
alol ™ 0 I ™ TRy k) o] H X0 " X \m»
=T mm g T v i B ﬂm ° M o R Mﬂ
o o) = N° . n J
p T8 gL ¢z eyl g
}Am#i = I nxnﬂq,i
o NS M S T OB o oot % =
L S 2 T o R -
]_/_Al OME w _zo 1_W Hq OT ”ml ﬂwh ‘WQ 1~W ‘;L bo “U1m yAO EI \,OI ,)AI
Do R I S N X0 o o7 BT
T Mo mo T o o o o }m E o M oo B
I T o T oy moar K
e = 1b iy [ o = = al8 N oy £ =y
=y ) B o R I A T % o)
S s gt gw ® ) T T o= WO P
anmmnhmﬂ__oﬂﬂu (U~ ﬂﬁxo7 ur%po
.x5%%}%_d v xS T e < iy
SlearBl 3 seel 2 rl ;e
R R “fal TEIil p I
] —_ ox K =0 far :_i 0 EI
oy S oy ol N oF ~ Hr NN s Hogp X X o fl
= o T T o -3 N =) o <H = gy T
NI BT AF w o E o % ale
1ﬂﬂ%v}% %gﬂd Nrmﬂuo%o w%ﬂ
i Wﬂ <0 oy X0 ) - = =~ N g o dor oA
O# ~ < O#E ~o ﬂﬂ ;Ir.VI 71_ s oﬁa m . 0 " _ZT D.:l \Mul ,I:/_I
! wjp W Mo u;w @ﬁ %o < N wﬁ N o oF Mo Lm T K I = °
L r vl ﬁo o = Z
%MM?#@QW @ﬂomm?%foé% L=
o X il oy oo = of 8 o = M 70 g M
o o T o XA <~ T o~ B0 =3 M
M T X M o o B B Hoo, T L. Bl <rBd Q N .
< o \© = W }ﬂ,_‘ai A S B do = s
oo ) M o o X T N = X B X Moo
..:‘_ ﬂ_ol 1 ET HL WL.I E o ~ . o) ‘._m;,._ g mr
HomoRe %%:T %@%,@% T R
wool o X ﬂﬁ T oz N WJ BR o
OO ﬂ EO ,_I!H OD ,OI HT.c ,DI

— 105 —



Layer | Common name Scientific name LV
AU Pinus densiflora 108.6
g71ga2uS  |P. rigida 474
A Quercus mongolica 37.3
EL U Alnus hirsuta 28.7
AL Pinus koraiensis 21.0

Ubper 995 Larix leptolepis 14.2

R e Quercus serrata 9.6
o} 7} Ao}t i |Robinia pseudoacacia 95
e U Quercus acutissima 79
Ao Carpinus laxiflora 6.2
b Castanea crenata 6.2
=3 U Fraxinus rhynchophylla 35

Total 300.0

Common o
Layer Scientific name LV
name

EEa Pinus densiflora 74.0
o e |Alnus hirsuta 55.7
Al E Quercus mongolica 33.7
=3 Quercus serrata 31.6
Eln=gu s Betula schmidtii 28.2
o}FtA o} Y5 | Robinia pseudo-acacia 19.5
AV HUS | Alnus firma 11.2
A EFH I |Fraxinus sieboldiana 10.0

Middle Ao uH Carpinus laxiflora 9.1
U Pinus koraiensis 5.7
MIEIR A Rhus trichocarpa 5.3
AayT Vaccinium oldhami 4.4
= = Maackia amurensis 3.4
uf o Styrax japonica 3.4
AT =Sy B Juniperus rigida 2.7
. Rhododendron
Az . . 2.7

schlippenbachir
Total 300.0
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® 29 A%

Layer | Common name Scientific name L.V
Ae] Lespedeza bicolor 14.7
e Rhododendron mucronulatum 14.1
AU Zanthoxylum schinifolium 115
e Quercus serrata 115
UEIS s Rhus trichocarpa 10.3
e Juniperus rigida 10.3
Rk Rhododendron yedoense var. poukhanense 10.3
= U Alnus hirsuta 95
2= Fraxinus sieboldiana 8.9
R Rubus crataegifolius 77
o} 7} Al o} Robinia pseudo-acacia 7.0
T 5L Stephanandra incisa 6.4
WEU Weigela subsessilis 5.7
A 73 Lindera obtusiloba 5.7
ZE=4E] Lespedeza maximowiczii 5.1
= Rhododendron schlippenbachii 5.1
EaaB s Pinus densiflora 49
RS Smilax sieboldii 39
gy Quercus acutissima 3.2
Aot Carpinus laxiflora 3.2
o5 U Maackia amurensis 2.6
vhehu Betula schmidtii 2.6
B Castanea crenata 2.6
AU Vaccinium oldhami 2.6

Lower P Soi —— ——

=z T piraea prunifolia var. simpliciflora 2.6
S}k Euonymus alatus 2.6
Z T Quercus aliena 2.6
) 8] A p- Cephalotaxus koreana 1.3
7H b} - Corylus heterophylla var. thunbergii 1.3
LU Staphylea bumalda 1.3
= AU Symplocos chinensis var. pilosa 1.3
1) 42 Indigofera kirilowii 1.3
uf S up- Styrax japonica 1.3
w5 Salix hallaisanensis 1.3
7| oA Pinus rigida 1.3
B U Elaeagnus umbellata 1.3
o Rubus coreanus 1.3
S Rhus chinensis 1.3
AP Q By Alnus firma 1.3
Ak Hydrangea serrata for. acuminata 13
A - Quercus mongolica 1.3
SAPA| L Populus tomentiglandulosa 1.3
2Lk Callicarpa japonica 1.3
FE U Ligustrum obtusifolium 1.3
A Rosa multiflora 1.3
EREEE: Smilax china 1.3
=SUF Cornus controversa 1.3

Total 200.0
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EYAE F 10meshsh d0meshA & E4d AL AgIAt B4 §= F Y pH

+ pH meterg ©o]l&3te] FHAHFIoW, EALLS BT
A

Of

Pcynometerd, #7158 %2 Tyuring, A2 A= Kjedahld, #3914 Lancaster

W oEAAQ AR AN dYEcge] B4 54 E 319 2ok wiel

Stk ZAFAON A 249~27.8%, WAL EES 39.8~484%, HMETHL 248~

AHEYS AT 7173(41.5%)> 317 (34.5%) > N (24%) o= vhE Aol EdE

Azl A9 B ZAAAL FiF 0.92g/cm’ZE SElvel AEEY Ao SAHUE

0.88g/cm’Hth oF7F o Aoz 2AHTH EGIAEEE durd o g 265g/cm
& AHgta Qo B 2AMAE 202g/cm’ R UrER ofE vhe ghg Hela gl

E 3174 2 HYESY BYH 54

. . L Bulk Particle
No. of Sand Silt Clay Solid Gaseous Liquid

e 0 0 @ @ @ @ ?ge/rztay) ?ge/tsmltgy)
7w gela 7 27.8 469 253 331 312 357 087 214
Zopd Wewla 7 249 418 333 397 384 219 071 197
97w AR 7 294 39.8 308 349 346 305 094 2,04
97w AR 7 268 484 248 405 298 207 102 191
7w aElb 7 259 445 206 431 328 241 104 205

5t 7 270 443 288 383 334 284 092  2.02
ca A @A AAAAlT, b A AuAAN FuA F oju A=
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AolA Ca

ZAFA ol

1.22cmol/kg, Mg 0.62cmol/kg, K 0.13cmols/kg, Na 0.08cmol/kg@ FAME 310

pH7} w2 A e] A%
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Nd

1.11 0.59 0.12 0.08
1.27 0.64 0.14 0.07
1.16 0.48 0.13 0.09
1.31 0.71 0.12 0.08
1.25 0.68 0.12 0.06
1.22 0.62 0.13 0.08

11.2

0.12
0.11
0.09
0.13
0.12
0.11

2.8
3.9
3.5
4.1
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5.1
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22.5
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L AN, ALk, olghalel, Luol, w4e, Frulylel, ARsE

FTApgdeE 43> Growth Chamber(DLI-112:DAE LIM)Woll A 48383t} 2
e (202D~30C(xDE HEAH A FA ol A3FS wotetr] s F/okgt
7} 10/14A3Fe. 2 z2-sle] A3t}

FA+=  Petridish(87Xx5mm)ell  filter paper(ADVANTEC NO.2, 90mm : Toyo
Roshi Kaisha. Ltd)& 2% Za1 1 9lol] F25 st 2h7F 508 2 ¥ &
A SRFE filter paper7t F&3] A& ALem gl Dopitel] AAsiith
AL 33 WHRo R el wjA e H A 2ol 2mm o]

e Ag Wby Ao BT, A4 B

—

= 0
o
o

e

o

3) FATobE AL A

Growth Chamber wjollA AA|g Wor 252 ol T jo]E Ko
= Ao YewWt 3 F 10~1595FF wolHr] AFsidied, BdFs e
TS Bl oty e £R7F giAlAoR = ZAom vl oleh 2 A
© BEF T 99Ut FAL guE) tEe FAEd HlE AR il
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2. ghubAbre) s W FAWEIE A

o EARE Y olEA AP

W whold # L Growth chamber(DLI-112:DAE LIM)E

15C/25C, 20C/30C = F4dsle] H24e oM FAF

ol A eFs ghotstdvh. A= petridish(87x5mm)ell filter paper(ADVANTEC No.

2. 90mm:Toyo Roshi Kaishya. Ltd)& 2% Z3 = 9o AAH Fx= Z+7 50944
<

T2k Hx dopA7IE AE Fol whet ofztel Aozt YEhdEd, 2EFA A
ol %, Ful=3}, &l T BEF L
Bl wolrt AlFEQiTh o] wE wEFiE AUHoR thE %z}%oﬂ vl FH 2w
oAl 717} =& Ao YEhth ol WEF F

Hla] 2 W2 Fiol F4EE Azto]l o ®o] 2850 wolrt XlOJ_El%
R THAEE 5. 2002). 2@ AG Aol Holge 2k
/25Col A Feo] Wi-gto] Aje] o wolgo] Eolow TELS Halgl el u|f
g7F Ao w2 wolgs dEROH wES r|tauRrr b =S A
o2 YEREh 20T/30TColAE 222 &, 15, WS opZbAIUT, A2 2}
AF7E 15C/25Cel Hl&] =& dolgS ER AT
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7} FApE welg AYolA 2R %
of Wolgrtt 23 A Ehykor

o] growth chamberE ©|

2 99 mE FAE o)

5o B7e 93 A 4§

Wols (%)

FRoA 2y &} ug AR () =A o

15C/25C 20°C/30C (6Y) °
=3} Centaurea cyanus 73 67 61
2 Artemisia montana 53 56 62
2= 5.2 o] Aster yomena 67 71 73
WE Taraxacum mongolicum 42 45 36
. Al Arundinella hirta 76 64 61
e H-glo Lotus corniculatus var. japonicus 81 64 68
o 2ol 3 Dianthus sinensis 98 88 90
Tz Chrysanthemum  zawadskii  var. 63 62 53

latilobum

=X Platycodon grandiflorum 56 49 41
=59 Vitex negundo var. incisa 58 49 38
A= Lespedeza crytobotrya 87 83 62
H] = L. cuneata 78 69 46
B dolx Indigofera pseudo-tinctoria 72 66 48
NI Sorbaria sorbifolia var. stellipila 48 36 42
A Rosa multiflora 57 46 38
EE3 Pinus thunbergii 41 38 21
ENRS P. densiflora 80 71 64
Y71 A2U4F P. rigida 75 57 38
e ol7F AU Robinia pseudoacacia 52 56 43
T R Betula platyphylla var. japonica 38 41 32
A Q. Alnus firma 32 23 29
EodUF A hirsuta 26 19 16
A} A Y- Albizzia julibrissin 45 57 60
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oA F Ad FYstel @A AYHT Qi ARES E 363 2tk £k
= 77e B4 1gE I gF 94 ANT F BeRe AAT FHdA w4
@ A PAE oA ZAse] Ag FAske Aol W& Ve
7, 1981)

2 = g 3 ol &(%) % (%)
ENgRa Pinus densiflora 81 86.0
Y71 AU P. rigida 6 925
AbHE e g Alnus firma 32 88.0
Ee gy A hirsuta 26 86.5
ol7} Al UYH Robinia pseudoacacia 52 98.2
7j 2§ o] Dianthus sinensis 98 99.6
=g}A Platycodon grandiflorum 56 86.2
4] Lespedeza crytobotrya 87 98.6
2 Rosa multiflora 57 96.0
Tz Chrysanthemum zawadskii var. latilobum 63 96.5
S Artemisia montana 53 82.0

ES A AGURe wE ol& o] zolE Hpetetr] flste] ¥ u
TAE o2 AFXAZHCEAT Y RE5AdH(=Ad oz Fiste] 8/1€
A% A4e F Growth chambers ©]&3sto] A A A Wolgo AolE &+
U o g wER T Al mE wobs o] Aol F 373 #Zth
3 374 Bz wpel o] fiiite] AEFAtel glojA] A wuf o] whet

=

Wolgol Aol7h ol Aom vehdTh AU, dF, drtaure 2o A
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dehdeh ol AdSel A% FA4E Adshidl ol AzsAW FAel
| Aol wolgo] o= AR %t WY, FASTE AxAAW ool
o e AT+ ATia . 1902)

ok (%)

HE T H9d AZAZ BENg
53 Vitex negundo var. incisa 58 52 66
Zx1E] Lespedeza crytobotrya 87 69 89

v g L. cuneata 78 73 84
MB35 Sorbaria sorbifolia var. stellipila 48 46 56

R Rosa multiflora 57 54 61
AU Pinus densiflora 30 383 77

EIEs P. thunbergii 41 57 44

g71d 2 U5 P. rigida 75 86 2

S ol7h Al U Robinia pseudoacacia 52 48 63
a8 Rl Betula platyphylla var. japonica 38 32 42
E U Alnus hirsuta 26 21 28

AR g A. firma 32 19 41

A - Albizzia julibrissin 45 48 53
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(1) A=

2 Ay ArgdE 1A Bacillus& 0.2 A &AL nx= 28 $71Hd A
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(2) 71¥ w712 ¥l &5a(3EH]: Super Nutrient)

FHE MA=s w5, EFANA AAD EF vA= AANERAM ALEo] st
)

(3) EYAAAREA:Soil Cleaner)

(4) EA3tAv(E < Super Soil)

R T2 ESS FR 22 mE AZE dl &2 4ds WIAA w7t
Fi, HFgo] g5t E W Abawe] Soiste A& e wa iy nAE &
& TR olelg ARES MAER V|E vmee] Hlaet Az 54
SHAl Zekskel Aejstdlen, A 232 & 399 2k

¥ 30 B Ao ALEE AR 2
Bacillus Bacillus Bacillus
1 il

B B B B

y y v y

* Bacillus : Bacillus suntilis(KCTC 3006), o : Super Nutrient
[* © Super Soil, ¥ : Soil Cleaner

zF Ao v EEdE gotetr] flete] FAR ddTE dE2TER AAs
3 Bacillus®He A Elst A FE& AA 2T, Bacillusta+fi+ye] BA 2T, Bacillus+fi+y
o CH e, a+fi+ve] DA, f+vel EXel42 28eto] Adstdth 2k 3ol A
49 AFREY AL EL Bacillus$t B 1,0000] 84S ALES a1, vi= 5008 &9

& Al om a m'F 00248 A s
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2% 453 65
Ag 3 BEA IAESE S B294 5L S BEEF IAE5E
(cm) N (%) (m) O (%) (m) O (%)
A 0.6 0.3 3.3 2.3 1.2 10.5 6.4 19 29.7
S E 0.7 0.6 0.9 2.2 0.8 3.8 5.2 1.2 10.1
ZA1E] 2.4 3.1 9.8 5.6 34 174 127 4.2 394
H| 1.3 16 2.9 2.8 1.8 9.2 6.7 2.8 309

=egut 02 02 0.0 0.5 0.3 0.7 29 09 3.6
A} L 0.0 0.0 0.0 0.8 0.4 1.9 21 07 4.7
OLZEAIUE 0.0 0.0 0.0 0.6 0.4 1.6 19 05 3.1
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A, =l e, Bl S v, AU, oAU BtE 3o S
AeS 3 399 ok WA mE F 2/ dAQl 5E e ASASgS AduEY dfFEe
SAFEe] ot ASE & F U FFE Fias A 26em, FHEl=3E
35cm, ##E] 5.1cm, B8 1.7cm, 28U 1.8cm, AAYF 1.6cm, oH7FA YF
21cm= FAEl o] Aol g Ao yewth 749 ASAGE FFH 542

593 FAHE Aoz yetwten e vt 146ecm= 7HE 1
Rom oAU 7.6cm, AV 57cm, ELEUF 46eme] FiE YERYATH
9¢ 2 IReE 329cm, ¥FE 29.7cm, =Wy 19.8cm, T3t 19.4cm, ©F7bAl
U 16.7cm, A9 A 7F 154cmE YERE T S8 23S Bl 3
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$5E ARG

N

2 A9 BoUR, 4R, oA BE F 4RAAe] St At S
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Mol tha d FEolPE AL & 5 Atk NBEE Fus AAAL FA
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o mlastH Aol A @2 Ao® Yetwked ol WFEXS Aol 7]l
Ao w ke,
F 4L #E S wEF 554
54l 7 g
T gy am pagAne 4 2ddane suowan o
e e OGO @ DG @m0
Al 2.6 0.3 2.4 7.7 3.6 186 154 59 36.9
=3}t 35 0.6 4.2 8.8 2.1 16.7 194 53 389
a2 51 3.8 24 14.6 3.9 354 329 6.8 524
34 w4 1.7 1.1 1.8 10.2 1.8 215 297 41 485
FoFUEF 18 0.6 3.1 4.6 1.1 149 198 4.9 21.6
A} L5 1.6 0.5 2.9 5.7 1.3 14.2 154 5.7 19.8
OL7ZFA E 2.1 0.5 3.5 7.6 1.1 167 16.7 59 245
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	나. 산림환경복원 및 복구기술을 석산개발지역 분야에 도입함으로서 개발로 인한암반사면의 훼손지 복구 및 녹화관련산업의 육성효과를 가져올 수 있을 것이다.
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