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Development of Phragmites spp. and Miscanthus spp.
Sod Using Natural Fiber Materials for a Vegetational
Restoration
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** Department of Landscape Architecture, Chongju University

ABSTRACT

Covering rate, visual rating and sod development were evaiuated under three natural fiber materials with
Phragmites spp. and Miscanthus spp. when over a plastic sheet. The results were as follows.

(1) The last covering rate was high on jute net, coir mat and on Miscanthus sacchariflorus,
respectively while the early covering rate was high on coir mat and on Miscanthus
sinensis+perennial ryegrass.

(2) The early growth was good on perennial ryegrass but the covering rate gradually turned poor
because of summer drought.

(3) Sod was highly developed on Phragmites japonica, Miscanthus sacchariflorus and
Miscanthus sinensis compared with other species and mixtures.

{4) The covering rate and visual rating were high on natural fiber materials such as coir mat and jute net
when compared with on natural fiber materials such as none treatment plots.

{5) The natural fibers materials on Phragmites spp. and Miscanthus spp. were effect on sod
establishment. Sod coir mat was highly established.

(6) The carpet-type sod was best developed on the coir mat.

Key Words : Development sod, Phragmites spp, Miscanthus spp, Coir mat, Jute net.



20004 4 A)

§ 70 % 94% 439 e 55

LA 8

Aok, B, sHe] £ Sl AMskT e 2
& 4 & (Phragmutes spp.)? 9 &4 E
(Miscanthus spp.) §& M) Z#3 oj¢eiz 2
AxE AL AFH ““U’r

53 29 A 4E 52 Afdozn Fad
A5, As}Ao) o4 ‘%?5}‘31 A o BEgy A
A& A% By, Y £AE AR E E5t
E M (TR, 1995 AMTER 1996) #
A FAEY A ﬂl‘%_r‘?i 5 2 ARy Qg
ANE R g 2T

& Aald A 55 AYRAL 9§ F20
B 2lgtc 2 o, 8] VoM Bale] 838
H3ted 4~69 Atelo] AlFrsh= Ao w04
B 5. 1906}, 1 98] vake) A4 g @A)
7} 27, A 5] 65%7F SBEY 6984 3

FHo(rE, 19%: ©14E F. 199%6) 94 §7)
ZH0 R lsd *l%’-ﬁﬂ o HEARE0) Ferh A

AT 7o B2 745l Qale] gRE fAFE
Aot AN T EY, 1996), J1eHE HA4H9 Ay
o] g AF WA & U FFI S g8 £4
of tiu|zle] Raje] Balo] w2 AHE 5 9=
el ZEHo{of & ook $E4, 1996: FHdE
1998; TRl EkE], 1999).

A AAEAE 915y ;%1440%}& AEHT e ¥
7 3EE A0S 4% AEE FYe)E Lo
EFRIHP ol Al717} Wl 2& ¥ ol ulolr} HE

He)7t Edol AR A7|7F AT Fxote] AR

W A% 227 Yol Adida Ak, 1999y 8
A 4 HEH 53 g dotg 249 ARErE o
& 77} »l” Algrgelgy & 4 qich FHZole
S AES LR Flo] ¥EZ FulE AEe] 4]
Fo a7iElo] go] o433 e FAlo]A Y, TEA]
HELE AFEHAT sk ey PEr} "olx]
2 B 85 = A7 Ze] 7] B2 mERd)
st FADET vl AR gEgy AN F
Y dold A 2F xrt A EE A9 o
otk

A9 A% N30 fo43h 20) BRBRL 79

stod b GRS A A W) Neel et
al, 1978; Cisar and Synder, 1992)7} z}4& Wiy
At SEAE EHIA Bgg AN 73‘"?- a7t
A e oy Bt M2 98 £ FH 9
Ae ANE F JenE(AAES AUY, 1999:
1996b), o} & HE vHS Fo)e} o] vz}
AER ddot NS A E TR ZaknE UE HelA
HFLE AN Al § Rale] 3] Fof 74
of &gt FAS AT ZieE AgdE,

I Al oAl s 52 A PN g
o HZo] waaR) o Axg WA olF ¢
0= E¢3 )7t gt 448 4 e A944A
7h BAAR AP=AY W] f2E 40z}
E HE 2F(Nuse grass) 08 EIgsld #gsl=
7)30] FZ F49 ggog Akl 4= glE whgojaha

+
EPF—W 2 dtedAe ZdE 4E8F 947 5
FToZ Adsie FA9 QAL Aikslr] e
S TSR Ao, ol apal WA A frelE
o] 7k Adddet A A5 Eftee WAt
7les s se A8 F3Ee,

o b

© 489 AN AR ddg 9N AE
o 23T A, 9REE BoA, FAah
Aot FHREY T S AgE 4A4E 9
o] FAF HFEA) B4R F8eA 19989 109 ~119
A}o]oﬂ AHE FAE T Wy Aok
YN Fabe AFA FAA FHdN FY4E
E}]Ogiﬁgaa\‘;i FH oA 19089 109~114 7
7 AAE A& 2ol 2 AHEn,
ddjs}t QA% AE8L s} o] g £H 9|
AZEA K WALR HAHsdE tb Tt 9
org HAEAdE 8 B2 20T fUY del
JYAE AHEE ST FEE Prelude [ Gk M
4 ol 2d e st Aajd A5 Wl 27] &
oRERTt Weh £7) $Re] 201, 9 we} st



A
ol
=
of,
o=
i
vl
i

(HEEREAEE Vol.28,No.1

AN A 5] ¥a] 225 FEAA 93 84S =
gz Floldy. Betssc

olg} ol Fug o] FAEE YALR
Fzto] g ehas Ay Z4, HHud el
A2 HR 2F0F o & 13704 2Fe = 74
sieet. Zolg YAS H4EES EE£E ASe 4
¢ 2%& A%F V&R THHY #HHUY el
J#Ae Zr)e) d8dAd At=s A5 vE
of ujz} Eas AYSATHESY] 5, 1998). Zhzh
9 HEFL OF 708/ m @BHAE 70/ D=
AN 7.0/t @FHA 70g/of ®ZY 35g/ni+EG
A} 35g/nf @EREE 35g/ mi+E0A] 35e/m @2
W) 35g/m+ AR 35g/m @BTEHE 35/ M+
o] 35e/m @ZH 49/ ni+HF UL o|E A
102g/rt @E¥EE 49g/d+HE UL Blo)dl A
10.2g/m @EAA 4.9/ w+3HULE el 2
10.2g/mt @ZSA 4.9g/m+HHUL o]zl
10.2g/m @) 18g/nt+292)F 18g/ m+EYA]
1.8/ mi+39A4 1.8/ m+AR Y o] 1z~ 85g/
o] St

oA AFEE o, S¥EeE, E9M Il
i) A FAR gy Algstalen, o
Eof gt ol AP oA HATEE

del-g-o) A ) 503%, BWEE 347%.
B 260% 12T ¥4 303%4] dokgE Vet
Uizt

X}

4

2 HOME HZ U HhE

1) AdYH IR

Aud N8 9 daE AEEL AT Fo} A4
o] Mhgslz] BalnE AN 54 A §15ke Fu
HE, o2l H{ulE § 23Fe) 94955 MR
Z AN

B EE 54 18] E770 2mdl Aoz A
A 1A 2 AFE e Bkl AAzgA F20] 2 £
A= Aoy, o HATMEE AddRES Y53
o o Zle 2 EAE Imve] o A o
LAY A0 A EL wiiriA 2 Eokl|A] F-
HE 4 3l AL

BB oft FRulED Fela Fo] o
g A AR B dgoits 23 $d 27
f13) 7z 28 X58em2 Ajsted AMR-ERGT)

£ dgefye 2739 AH2E EAAEN e A
grhiE B3, ok} ARWE B 5 37 FRE
ez 30 E A

z) YR

WE AR AT AYES] FAS 2] G2
A 9E Ao, oL Az §71Ee) £
ol HE 455 EdFe Aolojek 9. E£E A
I ajgd Sof 2yl Q7 AIRYE, AdE 2R
ZAE 4o o]2Fe| A7)A GRS viEsigth &
ArAE F71ER M /EER e AR
LE AHESISEE, 7 AR £ 0%+ EER
1090190, o B 3 A4S 48 1
FoR gAarle] HES W gEe| B2 (NG 4
A, 1998 AR 50% 8 29 50%E FdE &
Foie] ol HES A e e AT
o FE= ARg-ehE T,

AR AEEAE setab] ste] RRB0x30%3
em) ol Bgate] HEE rdstgl.

S Bibe A9 E Wake) FR wet Ol
@HPH|E. @O ARTE F2E RS, 3}
HE, ot A4AE & BAA A ARTE
239 vige] H98HE A 92471 4
Ay g 2T a7t E9E PRS2
A7 Al o9 2ol 37k APAf 13t A
wek Ao o} A AEe 7 xFUR At EHE
MFEE 2 2ol A& F HEsia,

Tgol By A DA 2 oA FI s £
S A el whek vl S,

SER7ONE e dEst Aol A% FHE &
32 o] Akl S0% ke AR AT "ol
Ack. AQEF B Ao 2 24 B5E 1999

Al



20004F 4 A) AY A/E BT A &

§ 30 % % 4Ee AT 7

Al B AUT 9 g E:
0= 18-18-18% BHHEE 30e/ ] £F0
d 5 B Alslah Algas] ¥o

£ fed MGS EXFY 55 4x
At

7)
< YEdd

3) ARZA
2FF AR A AdEE JE A5E
(covermg rate), 7FA 22 Hvisual rating)
2ix de] FAREE 22 S48
2]‘11 AEEE 2F0] Ere] BEokdH
B A8 100%2 87, 23] AHE dEaly g
T BAS MALE RARKEY A FEE
SAE P FE ARAAE 03, TP R A5
1 4oz sl 2Fs AGEH B A
THE 1987 X 194 Hrm FARIGTL
1 4 ARAMZE SoAEHS W B
£5o] FAgAAG “*C'Hﬂﬁl
=7 liit} & A3 WH’“ He
Ar) e} 71—01 72]1-{} lfj\z} Bj 4] a) o}gq Jél_g_)té E.
ket SR RO gl T#cl-ﬂﬂﬂ e
A7 givty BEE 5% AL ol Hge] HAdE
odl, el Fdd Fo s AFSA

LAY

—
i
oy

m. Za 3

=
we ey

1) &5 B2 2% NF 9 A% 429 A9
Hug

4 229 AW HHEL 9E F 094 U5 69

1115E 109 189717 54209) 24 ZABKAT, 2

A= Table 19 Ve ST

84 119 SR ME Z9A+HEYYE SRl
’*‘%Tﬁﬂ»ﬂ 140%E 7V =4 S-355en, faF

2 Y o] 2s Bx 2502 A 4

@TJ A FEFo] A yehdth ol FHUE
ghelJej o] Wolg st mEA F3d daely B
of 7l

% 2k 19e] A3gt 79 1499 2E A

T Adleh Al AESe] golE AlFkEmA Ak
5% A9 fEEE S7H A0E ZAERIG

5o A ¢4 1197 A2EZ Foiz: 104
1899 AW HEE SHdAe NS TLF A2
ol 717} 62.8%, 75.0% = 7}%1 Ms]ga

ol 7t AFHL BE5Y IE L dgEs
A0 39 29 Azelzn A4EAE 98 i

-l‘r ru[o ru
p

4B 43Y 239L @
. 1995),

23] AL PolIAAE BEY 7T W
Y gol 18] 27 WolEs) e 940 4D
BEE HGAT, 24 DS 4B FAE 0hE
71 S el ng) ool slske] wefet

RCIEi e

Q

-{E't_‘:’.

¥

=)

P)I'

Table 1. The Surface coverage rate of Phragmitss spp. and
Miscanthus spp. three natural fiber materials in 1999

Covaring rate{%a)

Species* 11 14 7 11 13

June | July | Aug, | Sept. | QOct,

£ communis 52 [ 244 | 439 | 444 | 483
P jporuca 02 | 201 | 472°1494 | 572
M. sacchariflorus 42 | 138 | 378 628 | 750°
M, sinensis 78 | 244 | 456 |BL7 | 661
PC+MA 52 | 200 [ 461 [433 | 478
PI+MA 33 1159 [ 304 | 361 | 383
PC+MI 48 | 214 | 433 | 372 | 311
PJ+MI 48 | 190 | 322 | 278 | 217
PC+P 126 | 262 | 467" | 87 | 133
FI+P 112 178 | 287 | 1.7 | 17
MA+P 94 | 260 | 400 | 100 | 105
MI+P 140P | 2620 | 344 | 40 | 78
PC+PJ+MA+MI+P| 128 | 236 | 367 | 131 | 244
L3D{0,05) Z4 | B9 | 68 ;16_1 179

* PC  Phragmifes commums: PJ. Phiagmiles mpontca.
MA: Miscanthus sacchardfiorus: MY Miscenthus simensis,
P. Perenmal ryegrass

% Denate tap level for the covermg rate hased on LSDI00S)



58 Ay . Alag

(RS EEE Val.28.No 8

BnE ozt HREIE o T&%%t}. g ofv]
Lozt @ HEud o|L 2

& ANEA g2 wol 2 Tﬂ—rfgl bl e
of Ay AR50 wopdE YL BHv T
ol Zugh HHE 222 *Xl-— l%@ A 23
A g o} whert golA| v 7he-ol 23] €
274 EC'Ur *2}?} FalE o] 75“ = "—%’l— | QA
WA HE 4 @8 dAE 2Rl

2) ZF UE Zug HE g
A F4H7t

23] W2 7MAA FEY7E AEF S6UA He
99 1Y7b] dxrd dx SAsEE 1 die
Table 24 7k

Y 25¢ 2 M= EYA7 5602 AR £
FA& el '4“4 & A% ﬁ»}oﬂﬂib
AW 925 (Table 1 #AF) ¢ ddep= de] dulg)
s HES sl T4d Azt #HYud
gl I A5 E48 A Fus Fdo S50 A
L2 ehdth o ®HUY ol 2e Ao AT WA
3 o] <3 Ay 243 7]US AFSGT A

A 2ge 7

Tahle 2 The visual rating of Phragnutes spp. and Miscanthus
spp, three natural fiver matarials in 1998.

Visual rating
Species? 25 14 7 11

June | Iuly | Aug. | Sept,
P. commus 54 20 70 6.5°
P japonica 5.1 6.0° 7.3° 7.3°
M. sacchariflorus 44 54 70 7.8b
M. sinensis 568 59 72 74b
PC+MA 46 48 7.35 6.8t
PJ+MA 46 49 6.8 B.7"
PC+MI 5.0 52 6.3 §.a¢
PI+MI 46 46 6.1 5.8b
PC+P 3.0 1.0 44 20
PI+P 29 14 39 0.6
MA+P 29 1.6 43 2.3
MI-+P 38 2,8 38 14
PCH+PI+MA+MI+P | 36 18 3.2 43
LsD{0.05) 05 0.7 03 15

2 PC. Phragmies commums: PJ. Fhragmites \ponics:
MA.. Mmcanthus saccharnfforus: M1 Miscanthus smensts:
P Perennial ryegrass

v, Dencle top level for the visual saling based on LSD(0,05),

At Beard ef al, 1979).
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Table 3, Effect of natural flber materials on the surface coverage
rate of Phragmites spp. and Miscanthus spp. In 1339,

Covering rate(%}

natural fiber

. 11 14 7 11 18
materials |y o | 7y | Aug | Sept. | Oct,
Contral 73 | 206 | 367 | 252 | 241
Jute net 72 | 207 | 381 | 319 | 405*
Cair mat 7% | 24F* | 456% | 329% | 377
LSD{0.05} 1.2 28 44 77 86

. Denale top level for the covering rate based on LSD{005),
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Table 4. Effect of natural fiber materials on the visual rating
of Phragmites spp, and Miscanthus spp in 1999,

natural fiber Visual rating

materials 25 June | 14 July | 7 Aug. |11 Sept.
Control 42 a7 55 47
Jute net 42 38 59 56%
Coir mat 44* 4.2% 64" 51
1SD{0.05) 0.2 0.3 04 07

¥ Denote top level for the visual rating based on LSD(0.08)
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Table 5, Effect of Plant species and natural fiber matenals on the sod establishment n 1999,

Species® 31 July 24 August 18 October
Contro] | Jute net | Cor mat | Contral | Jute net | Cor mat | Contral | Jute nel | Coir mat
P. comumuns ++ ++ +++ ++ +++ +++ + ++ +-++
P. japonica ++ bt A ++ +++ it + +4++ et
M. sacchariflorus - + ++ +++ +++ +++ + +++ +++
M. sinensis - 4+ +++ + +++ ++ + +++ +++
PCHMA + ++ +++ + ++ et + s +++
PI+MA + + ++ ++ +++ ++ - + ++
PC+MI - + e+ ++ o+ +++ + + ++
PI+MI - + -+ + ++ 4 - + -+
PC+P - et ok - + - - + -
PJ+P + ++ +++ - - - - - -
MA+P + ++ +++ - - - - - +
MI+P + ++ | o4+ - - - - + -
PCHPI+MA +MI+P - + +4+ + + + + + +

¥ PC Phragmites commums: PI' FPhragmies mpomca: MA  Mucanthus sacchanflorus. M. Miscanthus smensss. P. Perennial TVEZIass,
Legend: +: represents a plat on which sod was over develep 75%. -. represents all plots on which sods were under develop 7h%
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