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ABSTRACT

The invasion and establishment of vegetation including herbs and trees was surveyed at
eco-friendly stream constructed by different types of blocks in E-dong small stream, Cheongan-myon,
Goesan-gun, Chungbuk Province. Among the nine different types of blocks, piles of native rock-2 and
-3 stairs was the best construction block rather than other types of blocks judging from ecological
point of view such as invasion and establishment of herbs and tree species. The subsequent types
of blocks were the order of geo-green cell block, vegetation mat block and green-river block.
Inadequate blocks comparing with other blocks were eco-friendly cobble block, environment block,
environment H-block, vegetation constructed block and firefly block.

By the comparison of similarity between each constructed block, it suggests that vegetation
composition was converged to similar pattern after restoration of eco-friendly stream. And the
biological spectrum such as dormancy form, growth form and migrule form was similar pattern in
annual herbs, biennial herbs, perennial herbs and tree species.

Four tree species of Salix gracilistyla, S. gilgiana, S. koreana and Robinia pseudo-acacia were
invaded to the constructed blocks within the first year after restoration and tree species such as
Lespedeza bicolor, Ligustrum ovalifolium, Rubus crataegifolius and Morus alba from second year
after restoration. These tree species will grow and survive in successive years in conditions without
any severe disturbance.

Key words : Invasion, establishment, construction block, eco-friendly stream
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Fig. 1. Sections for vegetation survey.

A: lower region, B, C and D: middle regions, E and F: upper regions

AAd A PPl 7

TH I AW o)F sk S v 22 FH S o] &5kl Bl
O AAA 2ck 2 3 7] (Native rock-2 and 3 stairs block)
@ A2 2™ A(Geo-green cell block)
@ W& E-ZAFirefly block)
@ #1373 ="4H(Eco-friendly cobble net block)
® 2] A1)l E(Vegetation mat block)
® %7 E-Z(BEnvironment block)
@ ¥ HE-S(Environment H block)
a2 - E5(Green-river block)
@ 2AY=Z - E-S(Vegetation constructed block)
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Firefly block

Environ.-H block Green-river block Vegetation block

Fig. 2. Different types of construction blocks for eco—friendly stream.
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2FE7138 D(disseminule form)S ZAFSHA
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thinning)®] #82 AZ A& Yz}
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FEro F57F BoA|BR A} 2 A&l ﬁ*ﬂOﬂH frelstAl |k
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AR, A0, S 8 GAEelT, oF F ANET oL Al E Fo)

2006 692 FAMS HH(Table 3), ZF| =] el whet a1 LV. 63.2, A& LV. 322 HA <]
FTOAE= 3188% 7MY U, AFRT A E(F ol B4)) 236.8, T3 2E 233.8, St = 2288,
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HE 2] 233 A(Geo-green cell), 2] E(Vegetation mat) 3 T 2]H E-=Green-river block) -

2 293 shE Bdstazr & o FHstdE ek o] opdrt Az,
X873 EWE] E5(Eco-friendly cobble net), 7 & S{(Bnvironment block), 7 HE= (Environment
A E-5(Vegetation construction block) % WH & E-Z(Firefly block)> T 3l H]
glo] Hdst A& E4% A T % A 2ot} o]AL A3 A& A8 1?475,?,1],1%—2—‘ o
njgith ohA] webd, e AEe] eyt gEom IR e 71-e] AMER Fof glojA
Be] 57 Brbssly] wielth ol& U A o nigAskA] g2 2o Atk

=

2. FAME A5
Serensen(1949)ll whe} AlAkE zF ZW kel FAFE A|S3(Similarity index)2] S HH, 2005 7€l
= 7P Eskot AN 3t 7] g A 2/do]

£ AGH 38 4719 2 B 647
e 3Rl WiElE B53 579, 2 B53 559 Te]a Al oY At 5572 o5 I 7
© AU 44 240 A fAIET 2P RAE A% glel b He IWE AWEE B
23 A enel 4 B o 3052 7Y Rk, AMER BED G4 A5k e FHe 44
mE 32,0, HIGE 55 321, 37 £5 3330 tH(Table 4).
Table 4. Similarity index for seven types of construction blocks(July 2005)
Native rock Geo-green cell Vegetation mat Firefly block Environment H Green-river c\(),zftiiagit?:n

Native rock 55.7 51.4 579 64.7 559 39.4
Geo-green cell 47.6 46.4 459 459 30.5
Vegetation mat 40.0 50.0 53.8 32.0
Firefly block 414 483 32.1
Environment H 56.0 333
Green-river 41.7
Vegetation

construction

2005 1092] 7 FWAle] AR A5 vae) W, AN 3097 FUT 4452 e
ool FAIE A4 6972 71 9w, A 278l A3} AgelERke] 667, 2] 2.9 Az TeE B

=7k9] 65.602 vlwA A AP2Ao] vttt AN fARE A7t e SHe IEE =
=7 N ead A %%7&94 211, Wl BE3 A EZLe] 23308 o5 3 o= AR thE

440 243

o

=
2006 699 A A¥E HH, el E53) 3 55710] 7882 7P H|S5k AL, o] 9ol
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Table 5. Similarity index for nine types of construction blocks(October 2005)

Native Geo-green Eco-friendly Vegetation  Firefly Environ.  Environment Green-river Vegetation

rock cell cobble mat block block H construction
Native rock 45.6 26.2 343 21.1 26.2 26.5 382 69.7
Geo-green cell 333 66.7 31.9 333 42.6 65.6 57.6
Ec;’(;g:l’:dly 311 275 66.7 279 372 390
Vegetation mat 233 31.1 34.6 61.5 44.0
Firefly block 27.5 24.1 27.6 28.6
Environ. block 279 372 39.0
Environment H 56.0 333
Green-river 41.7
Vegetation

construction

gol| Al vll-§- E5kTH(Table 6).

21 a7t 33]ol] AA AR FHTEY] FARE RS B, 20059 799 A & 2170 Matrix S
50% ool FAFES Holx A& 87] Matrix, 2005 1099 7% % 3670 Matrix 5 87] Matrix7}
50% ©]’e] FAME A5, 28] 20061 6€9] 75 F 3671 Matrix & 2670 Matrix7} 50% ©]/3<]
FALES Hole B0 R Kol g7} 2 dol| mhe} 2829 FAIE 7 AR U= & 5 Utk ©]
AL Alzro] Aol wef shd B9 & spxdHe] 2 A¥o] gt Whgko = xx3] FHEEo] Jta UeS

ofv] g,
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Table 6. Similarity index for nine types of construction blocks(June 2006)

Native  Geo-green Eco-friendly Vegetation Environ. Environment Green- Vegetation
rock cell cobble mat Firefly block block H river  construction
Native rock 353 444 63.2 432 64.7 55.6 54.5 552
Geo-green cell 59.3 52.6 59.5 47.1 50.0 36.4 27.6
Ecz’(fgzdly 516 467 593 552 38 455
Vegetation mat 439 68.4 60.0 64.9 54.5
Firefly block 54.1 51.3 50.0 56.3
Environ. block 61.1 78.8 62.1
Environment H 514 452
Green-river 50.0
Vegetation
construction
3. s XA
Ao YRR L 5I8 AL DY (Life-formpol a3, 1 F A=) FY Fooz
T3¢+ Raunkiaer®] €3S F71% (Dormancy form), &2 A5, 53] oF vt +25 /&
¢k S A5 (Growth form) 22130 WA P2 YA Q] A A & A2 3 (Migrule

form)®] 37HA| 2 FE8ta ol2|dh AEE 2 H AEwEte] U AR AFAA Hold
S st AFEE AL ATHGHE 1969). Fig. 3~Fig. 5& 2005 799 &3 i*é—"—, Fig. 6~
Fig. 82 20053 1092] &3 24§, 12]al Fig. 9~Fig. 112 200610 692 A&
A Aotk

S AP B T A2 299 QA0 AR 4B 194 2E, 244 22,
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e i L L 2l o . R agt ngIPy  ABAEUA LLL L wagen BuEn LELLICEELEET LR ELES LY
Hedsg  ASIMd HEZEWd dda= “oapee Ll L] LrEEH) aPHWEE ddSzae

[BPRBCh EHOG aThakH | Sl L R L T

Fig. 3. Dormancy forms based on importance G- 4. Growth forms based on importance value(lV) in
values(lV) in each type of construction each type of construction block(July 2005).
block(July 2005).
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EEECELTTTT [mph @Ch OH DG = Th mHH|

Fig. 5. Disseminule forms based on importance Fig. 6. Dormancy forms based on importance
value(lV) in each type of construction values(lV) in each type of construction
block(July 2005). block(October 2005).
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100% 100%
0% 90%
0% BO%
T0% 70%
&% B0%
0% 50%
40% 40% [
—|
20% 20% { ||
=
10% 10% =
- 0 BB s = E
o ||| L o A == N = I = 1 ==l =
AetM It KRIRM MEEETE ANDIE  BGE RS pEER BAESH O02ES sMszEs Hgsag  deoy AedEgd NddE GoXEs BANS BAESe) TEASHEN NNATES
OtEbOeOrBprEps BpBI| |BD1 0D2 0D2 BD4 MDS |

Fig. 7. Growth forms based on importance value(lV) Fig. 8. Disseminule forms based on importance
in each type of construction block(October value(lV) in each type of construction block
2005). (October 2005).

B = = - 3
. o - s AE4 R MIUN UBTETH MUNE WSS BE BZEE  SZENH J3NEE 44523
WA A2ITAYN HEARYT NAWE R us

|mphoCh oH DG BThaHH| Dt Eb Be Or Bpr Bps Bp M1

Fig. 9. Dormancy forms based on importance Fig. 10. Growth forms based on importance value(lV)
values(lV) in each type of construction in each type of construction block(June 2006).
block(June 2006).
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40%
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Fig. 11. Disseminule forms based on importance
value(lV) in each type of construction
block(June 2006).



39 thddg BE So QRS 2 2Ee] Fyart
A F a3 488 F F99 24de 2 us) »}E}»w otk = Ad AAE
(Therophyte)o] A Z&2E 71-&8] 40~50% ° & HR3l%a, 1 thgo] 2ol Maete 5
= (Hydrophyte ~2U%, e R = (Hemicryptophyte) 8~15%, = (Phanero-
Ay 2] E(Hydrophyte) 10~20%, 1 Tha& WHA| Z21 E(H hyte) 8~15%, #4H2]E(Ph
phyte)7~30%, 71E} A 2] &L} A HA &2 5% o|3tith. 98 24 e, £ AL g5
g 3 At ARL 372 w3ty St ddA AEo), SR FAA S AdPes & 5

ARt
o A5ES HH, 233 (erect form) 45~55%, A P (turfted growth) 25~38%, -1 ZAEY
(partial rosette) 10~15%, %] 3 (branched form) 8~12%, 71E}2] &2 3% o]&}ith

aen wRE B9 2 QAdAE B4 D A3 B4 el Be ABe] AR
(pioncer plan)®] 98- St |5 ABE AME AR B, Y, FAsHe 5o g A
83 AEolth 3A} 4EE olF st Fu FUAEY] S0~ T0%E 1 Wol FYste

I ool SAEE 20~40%3ATh

4. B3 Ee] a2 AxgH 44
2005 79 ZARA Qg HEAES 0}77}/\]1/]-—,-, ANE, Ah27], AT, FUF, SARHE,
| U, 23T 9ol A" GAkE 5 F leo] #EE A, 20051 10€ = oAV, Y
5, WS, HEUT, AW, BAREE 5 9%0], T18]3 20061 6€ o= oA U, HEWVHE, W]
HE, AHAY 5 6Fo] Fel=dth

ZA} wjmjt} BEAEO] F4of Aol7} Ue A1 Folu st AP HEAEC] T FE W)
1, seedling) AEjo| B2 ZEAES] AU AG7]oe 2557] wjiel FHzo] & =] ¢b7] wZe|tt.

HwA o] Fadt HEAES gdo 2 Fa(fH, tree height)e} A EAZMKEL, diameter
of ground surface)S =33+ ZAIE Fig 129 Zth Fig 12004 EE uie}l o] e UHE
2.32m+80.1, OPMAIVHE 220m+93.8, WEUE 1.94m#49.0, EARFE 1.72mi665 13 AME
1.23m=70.10]93, A F DAL PHE 2.2em, oAU 3.0em+0.80, B SV 2. 4emt1.22, EANF
2.3cm1.06, A S 2.5em0.63°] ATk

53] stxe] & AP oA e A
A9 HAF e Y 543me] A ¢
A AR AT A E5 Al SRR FYE] 4%
2} Ze7itht 59 Al 2E F e Aoz ddE Sk

EAREO] 5= QI A9 ofptel] BARMETE Qle Ao Kol apxl whSel A Mok WY
TAL o' W o2 Hute]o] wold Ao R Wolow, yMEY HEUTE FAF A oju] A]4]
ataL AR MAEo] FAF F skxle] kg syt Hofl whak A EAAY W olH 2 (sprouting)= g
S (1418, succeeding tree)efal AYZHElTh

>~

N

|

rr

jinss

o] e Re AL ksl Ro|, B 2AHQ o]
& iz

| 4

rr
En}



SIIE - o / Kl ST [E AlMo] A9l 9 &t 21
350.0
_.300.0 - T
13
o
%’ -
g2500 r T 23%.0
a 22¢.2
©
% 200.0 L - 194.3
5 172.0
5 1
5 1500 124.0
[}
2 1
=
© 100.0 -
]
£
k= 4
L 500
2.5 2.3 3.0 2.4 2.2
0.0 1 1 1 1
Hejs CHRES OlIHAI L} HELS s
|EI Height @ Diameter of Ground Surface |
Fig. 12. Distribution of height and diameter of ground surface of several trees invaded.
=] 0] wl 2
5.3 ¥ AH
A Qe ARE AR ABA F 48] Y FHAHE BPL DAY B bl
Fig. 13 2 Fig. 149} 2t}
Humulus Erigeron Festuca
Japonica canadensis arundinacea
Vicia amoena
Miscanthus Miscanthus
Festuca sinensis sinensis var.
arundinacea var.purpurascens purpurascens
Artemisia
princepa Humulus
var.orientalis Japonica Setaria viridis
Cerastium = = =
holosteois Triforium Humulus
var.halaisanense repens Jjaponica
{Spring) {Summer)y {Autumn)

Fig. 13. Changes of herb plants invaded and established on eco-friendly constructed stream

according

to season



22 SIEAASENTA M4 X3S
Salix gracilistyla
Salix gracilistyla Salix gracilistyla S. gilgiana
S. koreana
S. gilgiana S. gilgiana Robinia pseudo-acacia
Lespedeza bicolor
S. koreana S. koreana Ligustrum ovalifolium
= = Rubus crataegifolius =
Robinia pseudo-acacia Robinia pseudo-acacia Morus alba
< First year> <Second year>
Fig. 14. Changes of invasion and establishment of trees at eco—friendly constructed stream
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