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A Study on the Use of Bryophyte in Greening Man-made Structures

48 I 48"
Kim, Yong Kyu Chang, Hea Sook Kim, Yong
Abstract

This research focuses primarily on the feasibility of applying bryophyte to man-made structures in modern
urban environment. The study is based both on the role of bryophyte known in the process of the naturalization
that life has come on the land and the physiological and ecological characteristics of bryophyte. The primary
characteristics of this species lie in its desiccation—tolerance and poikilohydry that supports its enduring survival
even under the desperate environmental conditions. The monitoring of applying bryophyte to man-made
structures has shown us that bryophyte could control microclimate conditions, help to mitigate flood by reducing
runoff, and lessen thermal conductivity, etc. The application of bryophyte to man-made structures has just started
since 2002. Even though efforts to use bryophyte in greening man-made structures in Japan and Korea have
resulted in both successes and failures, it is noticeable that there has been quite much technical progress in using

this unique plant species.

NHE A s, JdeTtxs, A8, 535}

Key words : Bryophyte, manmade structure, naturalization, greening

.M E A 715 3] &l ZIoize ZEA gt
TSt A 5L ‘mA Ao FUIAS(EEE
AEl A TS WEAR) o] shbm A A7ke] G&A 1 A foret &+ 3 =A= Ve aed Fds Sl6
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A, &2 FHE, FHFY Z3hA 2" (extensive
green roof system)© = 7faHak ol HAAN MHEAE
2 5% AN A ¢ JdE AEY dEFAE 4E
S 23 Qv EYUE(Sedum sarmentosum)¥ 71¥H %
(Sedum kamtschaticum), dEME(Sedum album L.)9]
AL 548 A3 EGuX, EA wiFFed] ueh a3
sk A (F 9], 2003)9, AT BESH HAA AE A

ot
3

Aol7k Aol @e EF el B AF(AAR,
o, S mEA RS B FuelA

2006)10 5o] 3k

oldEE AEF oz A
goks kel tig AH(H A, 20001, £ H5HF 4
2 Wsts ZYEY 3 ARt 200512 o] Atk
B =9 7bed Ao RE WY, 34F 5o 1

= 52 A4
AbgE AT (o] & | ], 1994)13), -] o €]
5 4o} 7 (Hedera spp.)¢t
o] &2 Aotd AT (H=Z
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Z A (Euonymus radicans) 2
A9 20064 5 5 F Uth

23 2 Eo 2FH AF

AN o] o] &HE QFTEFo] ztFolol & H
A 2L AFstolvy. FEstet ol AHE YRS
AeiM = BEA, Hulgo] fgofok st EAo w4,
E714g0l ol st Adukd 7Tl e4dT MR
s = dgdM e Add dFAE e Aol A7t
ARG de A a%d 5 o sdnh AT
(1999)1= A E daAdlel azayl JeES £33
sldlet(Hedera L)E A1Aste] A3d oFE dsid
o, 39 2(200010= HepolE, tdad f7 =,
T, A BEY 50 &8, Be ] JIvEYS =

9) 39, A&, FZHE2003), AEA S=3) "]AE“OH/H =
(Sedum sarmentosum)®] A5l ek AF=| o] FF/, EA 18
T a4 gelel 83 =783 %], No.3l, Vol. 2, pp.102-112.
100 Adg, 239, 244, 4us](2006), Extensive Green Roof
Systemell A &< JQ“E‘* 9 A8 448 g Add, s
A A1 583 =53, Nob, Vol 2, pp.43-46.
=

1D H3Ad, AAE 592004, EANHUEN D SHA Y S
PAE 3 HxF MAA B3 AF, 278 A], No32,
Vol. 3, pp.18-31.

12) 24, =eA, A5EQ005), S745s & RUHIS B3 A5
o] w®gle] ek AT, FHAEHIAFTI =EF, Nob, pp.
55-62.

13) o, A9-74(1994), TAY Hu=stE 9 HuHAA ZAAT
gk 2748 3] %] No.22 Vol. 1, pp.121-134.

14) 534, 133, 5129(2005), FHAHe] EAS nefst FS5HH
=3} FW N 327813 %], No.33, Vol. 2, pp.32*47.

15) A4, 329, 435E(199), 24 HEYZA 2 z3y JES
o] &3t TG Tt o] s, sk 2783 %], No.27, Vol
3, pp.109-113.

16) 3129, AATFE00, AFAWe =35 A B8 B wAE
%3} Eaeel ol§H ARG B4, BREATHA, No
Vol. 2, pp.28-38.
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At AL VE(Ligustrum  obtusifolium)9}  &d =t
(Syringa vulgaris)& A3t AFA 55 ATsA
ok P89 (200)17= SAY] HEtA EgoR Al
A9 143E& dAsI] JIFTESS o534 5o oy
A WA =XE @G Y. 39 (2003a, 2003b)
319, Q18] 2](2005)20+= ot=x4d #2 A=, 79, =
A EY T @8, e £ JITES e 1E
(Sedum sarmentosum), 7198 %(Sedum kamtschaticum),
A2 A (Sedum album)e] BFEA Aolg nFsITh
A2k (200520 HelolE, HnEElolE, JERAE
E3hgk Edke] ARz AS HHE n@Asd L, 48
T(2006)220= 714 EGH 5714 EYLR 5744 %

ﬂl

T ABEFS WED S =5 4§ e 4%
& Al 4AEE A B Wolk & Uojut

)

e ES Raa sk

3. MeEf&|E £ o2
3.1 MEef 4 =(Bryophyte)

e e A ol 27] & ]oﬂ &= AE= 7h
A AR el AFshs AER AT A 49 5
Ak d A 2 4 —EFE]OV](Sllunan period)oll 5%
FA Hzxe] AEolth nitkE AL KA obFd A
WAL EAEA Fd A7l T duAES FU1E
o] &Aool AuAHY AW Fom Ak Slo] F
2% FA@A)] = A,

A ES A AAARSR 20,0000F, =dlel 700 ~
20009 F oz A2 Fae FAGAARE A EA]

ol277hA FHYEA EXEse oz dEAd dd
e EE (SIS A7 (#E8/mosses, Musci), El
(& %/ liverworts, Hepaticae), Z}E| 5 (/25 %/hornworts,
Anthocerotae) & A 7N Z(if, Class)o= ¥t}
AFolE £l (Polytricum spp.), BFolE $Alo]7)
(Mchantia spp)?} W®EAoltf. AHAELS 234 &
(cryptogam) 2 ZAH(spore) 2 ¥25H, FAd A vl §-
A AN (2n, gametophyte)e} FAAAHA  ZZHA A K (n,
sporophyte) 7} WFE-%| = At 2 ¥ (alteration of generations)
< g, 152 EQA #E 2 E(vascular plant)¥ ¥
HE Aolde ¥E9k Ao JIFEoY FES oF
A7l B2 ZFo] fitte Aot uad A Ee

N
f

17) gkl A(2001), S8t F ATEFS olstety 54 W,

A8 25
sh=r 274 83] %], No.28, Vol. 6, pp.77-83.

18) 39, A&, 743 H(2003a), AAA, pp.102-112.

19) &, 18, Z5E2003b), AEA 4= Ajxdoa 7dx
o] Aol uig AFuA FFH, E4A 283 wig oo 53
27843 %], No.3l, Vol. 4, pp90 100.

20) AQd, 355, 3129(2005), AAA, pp.69-82.

21) A, AeS, A6, g, FHEH2005), AAA.

22) A8, 259, ’\]74“, ) 81(2006), AAA, pp.43-46.

23) AEH2006), °17], 1 AWe w3 LAnD: =74 - "|& - Tz}l
pp.200-209.

24) I AREZD), KGIEFNE S, SRR (1994), TR HAREE S
# PEi, ppl-13.
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A =S o] &3 JT7Esm F3bede #He A/ Aeqt - AEls - AR

TR s FolA A ST ols AyAE]

A F7]9 Pl Rud Axygolzyl® P xW

of FEIFFol §17] wiLolrt olzist Festd FAGo

2 A Eo] virhe] R2F (M, algae)ol A X3S A

& Aol AR 7P A5 e Ao|th. AEAE

o] o]¥g 5EAS ol&3te Hr|ed, FvE&F 29 &

2 5 ARAER o] &5t B A3t S U

Aeja g el 7B, rhizoidd) o2 F-327]%5 0]

Foln, E@xHo] Gl MERT o|FoH A7l FF

H Ry GRS AN dEste d4Ee AR

et olgld 5o AA7NE glojw Syt 97t

2= Xojd vigy Z2AZE SoA A Ee] AT ael o dalzo| ol [EX: ZUETF A

T AE oy, FrAE dA A A& JMsAde

Z1eiAl sk 8ot 3.2 Mef4l &2 A= UM (desiccation - tolerance)
virhe] E{(algae)dl Al 7198 A2 Eo] §4¢ o]
Az @A H&ste] Aol 4 dviE Ad we F
okl Al HAE HRlth A9 HHL A A= 3
FAo] 3t ols] B4 W vk olyy AxE AYE A
Exhel wrgolt} 7] ZH(mechanism)S ©laf o2 2
FArde] A Fd, gokE, FHEE TR SE&S
& otk A= WA (desiccation - tolerance) A=
g 7] BEHESE AU AEF AEHRA g3 A
FEo] Nl RS u AMstE Axe T8 e

Q7 1. 991 Bael AsNENEN: UST 2

Aej2 o] 7] A AAHA vAE, FE, 2FTFH
o Hole} RFAEE AFste AAA H B ooy
vhgkel] wlAbE T AR 5 e vA &4E |
Al Ho] MEL AEAE FHA A oje st deAE
o] AEjA 35 E I (ripple effect) = A& 7oA S F=

A s ol foltm).
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US Dept. of Interior National biological Service(1995), Our Living
resources, Washington D.C., pp.197-200.
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1. A=F Polytricum formosum 2| &=

i
ar

Water content

Sample (% of total weight)
Freshly collected shoots 562 * 2.0
Naturally desiccated shoots 75+ 04
0-5-h rehydrated shoots 451 * 12
I-h rehydrated shoots 512+ 1.9
2-h rehydrated shoot 543 132
12-h rehydrated shoots 596 * 0.8
24-h rehydrated shoots 59.5 + 06
[EX: Pressel et al.(2006), p.690ll A ¢l8]

SHab (R, drought)o] A A7} o] & Eo] H& AL
AA@dhH Azxe AR Az sgae] 42 AS
7Fe) 21tk A Z(desiccation)o] that Al AHol= AV
AFF(dry weight)?] 5 -10% AE 80| Axd o}
AT AFH, 20T A 50%9] u FEd we 37 Ax
e, 8 FeElMd(water potential)o] -100MPa¥ ujjo]
t2n, Az Agde AEJY dAZHIzE A HolslA
&2 AHoA o] Al FFHW AFAA EFUA

26) Oliver, M. J., J. Velten, and A. J. Wood(2000), Bryophyte as
experimental models for the study of environmental stress
tolerance: Tortula ruralis an desiccation=tolerance in mosses,
Plant Ecology, No. 151, p. 74. Bewley, J. D.(1979), Physiological
aspects of desiccation - tolerance, Ann. Rev. Plant Physiol. No.
30, pp.195 - 238. A&

Alpert, P.(2005), The Limits and Frontiers of Desiccation —
Tolerant Life, Integr. Comp. Biol., No. 45, p.686.

27)
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A ES o83 Jder2E Fepbsdel w3 A/ A8t - Al - A8
£ &5 e ASE WE JHius) 4 x4, fEE 3 (cuticle), 7]& (stomata) ¢ FE=
24T F e 7o —rzﬂo}“q o 5-ohe] whg Fi
1.0 d& T AT iR g HEse FE X
A gido] -15 ~ -3 MPaoﬂH AET 7 A&l s A
o8 | BAES -20 ~ - 40MPacl A= AEo] 7hsatm, Abet
| l i il iy -0 - o A28t Tortula caninervis= -540MPacl| A% A&
o6 | %r'ﬂ S Axel 6M7 Axel REHABLE Ax WAL
5 i . 3sta AFS A&7 = FHo).

20
Time from re-wetting (min)

30 40

O7 3. A= & 22 A 71l e o Mef A& Polytrichum

formosum 2| chlorophyll-fluorescence &3
[&X: Proctor, M.(2007)0ll M 2l &]

=4

Proctor(2007)= Al E  polytrichum formosum< ©|
&3to] olE AXRAN ¥ oAl 7HE 'IH
chlorophyll fluorescence?] 3]+ 33 31‘4 10 +
of AzxIA Ak W 80%S I E3 L, 147 kel
96%<S 3lEE AL BF3sAY. Pressel et al.(2005)&=

HERER F SRS ATFe

=B o
T =

KN

E_Z_X

=

ol A9 topE Aoz ey
Zrol 674 ot 1de] A Foll &
Al B3 A gAE ANE F
(vascular plant)¥ &2 &FolA A 2
b RS W A o Zixc}omi‘:}ﬂ
Az A4 Hp o 2
R FE XdES HYo
(poikilohydric plant)®] 7]
A =33 A F(xylem and phloem),

e

O Hr Mg I

L1
o uv

ol > > & oox Ay Ix

oo

o]

28) Proctor, M. C. F., R. Ligrone, and J. G. Duckett(2007),
Desiccation Tolerance in the Moss Polytrichum formosum:
Physiological and Fine-structural Changes during desiccation
and Recovery, Annals of Botany, No.99, p.75.
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a2l 4. Polytrichum formosu 9|
of H|m, ()“ Aol &
AedollM &

=z

=}
as 2

Aol AxFHY EH
H7F @AY FEo] 71 7]
oF 20%-°]3t “JEjoll Al F3}
A0, A ES
oz ryo A
1.3 (photoprotection) &
Bt

=
=

I

3l

o v
3

WE
o

e to

S

R

[e]
F

Fol
i
Kl
Rl
)

)

5?&}"
Hl
=
o
R

o
>

e

Qi

29) Oliver M. J. , J. Velten, and B. D. Mishler(2005), Desiccation
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