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The Evaluation of Early Growth Pattern of Miscanthus sacchariflorus after Cutting and
Burning in the Woopo Wetland. Kim, Gu-Yeon, Chan-Woo Lee and Gea-Jae Joo™
(Department of Biology, Pusan National University, Busan 609-735, Korea)

Growth patterns after the cutting and burning of Miscanthus sacchariflorus commu-
nity were analyzed in the Woopo Wetland. Three replicates of 5x5 m plot of control,
burning, and cutting treatments were established in April 2003 and changes of gro-
wth pattern were monitored by August 2003. In the control, burning, and cutting
plots, a total of 7 families and 8 species, 14 families and 18 species, 6 families and 8
species were observed respectively. Burning plot showed high diversity of flora.
However, high diversity declined after July and all plots showed a similar species
diversity. Vine plant, Humulus japonicus, dominated in the burning plots. Change of
shoot density was highest in the early period in the burning plots (176/m?) and shoot
density in early May was almost double of the control and cutting plots. Toward to
the end of active growth period (August), shoot density in cutting plot (170+7/m?
was higher than that of burning plots (141+9/m?). Shoot length of the cutting, burn-
ing, and control plot was 205+15cm, 196+17 cm, and 187+6 cm (n>100) respectively.
Above-ground biomass of cutting plots was higher than that of burning and control
plots. Above-ground biomass of cutting plot was 1.6 times higher than the control
while burning plot showed 1.4 times. This study indicted that cutting of Miscanthus
sacchariflorus community increase shoot density development, length growth, and
above-ground biomass.

Key words : Miscanthus sacchariflorus, shoot cutting, shoot burning, Woopo Wetland
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ZLo HF 440 ¢F 1m A x| (Baek, 1988) A}
Rol Bepsla WA o] ¥k FAAFI} B
TTZ]“’HE (°],1992; ] ¢} 3, 1998; &3} <, 1998) F2
9] $AZ FA] AT AA WAL of 2.4kmPo]ch
(Fig. 1). 325 e WEy ool BHA glom
3} o] AAHA s 2, & wiA7], BA Lol Y

=)
AH)
7

N

(O T _1:, J\»;i
"

L‘J

ofl Ho

m{n
I‘N kl



Soiu 2atel x|4%

P
. B (@
Mokpo ’ Sajipo ¥
&
L ] \\00
QOQ
JJ'okjibol Woopo
128° 129
37°
X
| .
\--.{‘{‘34-% 0 5001000 2000 1 N
S L m. 0 50km

Fig. 1. Map of study sites in the Daedae Levee of the
Woopo Wetland.
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84 149 7k AAskale

2+ A7 2] AT xR AW 71F 5
306 st 7120 13°C, -
7497F AFH A (Fig. 2AB). 53], & 77}

35l 200399] 792 1,685 mmo] oj2Fow, &
8] 7ol 20947 vyt ALE S 795 9ol A
TES} HFes G5 ERe] AEw A9 99
5 25 A wsker (Fig. 20), 949 136l e ¥
el R Qlete E ARE SR A AP R
A= S

Foeeh 1:5(WW)2 E3sle] 3087 Z8AIA 24

b AR F PRelA s #RPFE 9

o] AESkE 105°ColM AxAA Efdads A3
%331 (Topp, 1993; ASTM D2216), 57| E38-22 105°Col|
A Zz% EokE 500°Ce] H7|2eA 6412 F3AIA
2t ZreFe WE-g= 3RAS|ih (Brower et al., 1997;
ASTM D 2974). EA) (soil texture)-> x| &4 (KS F-230
9, ASTM D422-63)3} H]|ZFA &4 (KS F-2302, ASTMD
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Fig. 2. Changes of meterological factors in the study sites
(arrow indicate Typhoon Maemi) (A) 2003 and 30
years (from 1971 to 2000) monthly average tem-
perature around Woopo Wetland (A) 2003 and 30
years (from 1971 to 2000) monthly total precipi-
tation around Woopo Wetland (C) monthly avera-
ge water level and discharge at Jukpo in 2003.
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Ag3e) AAE A o] Eohbr] A2l 20039 4
10906 A4S AR AR BT drs) 93
o 2m P9I EYs 1) 2718 o) gste] Amue)
IS ZRT LE ABAE WolA AASAL, 2) )
45715 olgate] wE ABAE B9A A 7
7] Aelzel A 05x05m TS ol gate] Fab)z
Age AR ANT Bl AR A

R
S F A9 IADAHLE o] gste] 29} A
A 2487, 80°CHA A2AR F AFFE 243}
ek

A 2719 AR A A& whE B L] A4 ¥
= one-way ANOVAS} Turkey HSD (Honestly Signi-
ficant Difference)Z& o]&-3}le] F-2A4-S ZHA s

2N To] ST $x: Aol Eoke] A|AHA
A A - F pHE 47~52 8912 APdelgeh BlaTel ¢
277) Aee & FIAE = pHel Wbt ggle
 el957] Hele & 2eelMe pH 522 7k 30 o
Eldh A7) s wE 140~142 s cm Y] W2 el
om, Bk SRFEES 11.3~12.3%, 7| B3 4.2
~4.6%2 e} §218 Zol7} $1%ie} (Table 1). whebA]
3 e} ekarls Bi9lFle =Rl 27 JFE
uAA] s Aoz AlsH

2 Q7oA Belgzete] mope welzh wol ¥

ooz RREQT, AW B SR BelA
nwd 27k o gy 29k 7(1999)2] 7l |
P BN ARl mEsld war} 2l A
o= B wskgeh Yamane (1971)% Al AlZo] Aeke
_q] yijlﬁ_o_ Eolzoﬂ %ﬂ/\]ﬂ_‘: 7“2& ﬂ—g],o:l ouq xg
Agpo] B E FAe] JgFe W Ao Busich

2412 Agjslas A4 Eokl Ba =7} ) Feied, A

Table 1. Soil characteristics of sampling sites (mean+
SD, n=3).

Conductivity Water Organic  Soil
(uscm™) content (%) matter (%) texture

Control 4.8+0.1 140410 11.3+12 4.6+03
Cutting 4.7+0.0 140+15 117411 4.24+01 sand
Burning 5.2+0.1 142435 123+10 45+0.2

pH

715
Aol AR ok BRY 71l flol B ) Ao
o) o) Barel ayde

oA 94 2ol 20034 4URE 8UA) 2T
o A5 @ BHFT) ADE T T BAE 5
& % 145} 198 0)910m, 2T 73} 8%, HehET) 6
3} 8%, Hl9F7] 143} 18%02 PAFI)E & o
N A Feepdel 71 Eoleh (Table 2). Bzl ]
CREDES ER R EE RS E RN T
R H7E IR ARE NE, 25 A, T
HoAE, uiee] olodeh BETe} wlmsle] Aetrr)E
& ARl A L & Fube] F7bom vehdeh )
F71% sl FRAlel FA7h wolsle] zEAlAel
depslAr Aske wel, AelErlE @ TN
Y7o} 2 AholE 1ol slateh

W957) A & A7l e F8 F40) Wk 59
3} 6ol HxTol wlalA of 2 g Ee] Fo Zs)
A7k 79 ol Felt E47t FAS WoldA HaTsl
B3 21k (Fig. 3). BlF710] oJs) mRbEexl AA)A
Al Helshg e e 7 BAeslEe] ola Aee
e wak ohlet 74 Fo Auabge] M E ek
W 27)0) 293 %] Azke] Aol me} 1
RnEs} WEes AL QAN O AR A4

JE. o{n

Table 2. List of plant species investigated in the Mis-
canthus sacchariflorus community of the Woopo
Wetland (n=5).

Family Species Control Cutting Burning
Equisetaceae  Equisetum arvense o o o)
Moraceae Humulus japonicus o o o
Polygonaceae  Persicaria perfoliata o o o
Caryophyllaceae Stellaria aquatica X X o
Amaranthaceae Achyranthes japonica X X e}
Rosaceae Rubus parvifolius ) X o
Rubiaceae Galium spurium o o o)
Convolvulaceae Calystegia japonica X X o
Labiatae Stachys riederi X X o
Compositae Erigeron annuus X X o

Artemisia princeps o ¢} o
Artemisia selengensis X X o
Liliaceae Smilax riparia X X o
Dioscoreaceae  Dioscorea bulbifera X X o
Commelinaceae  Commelina communis X X o
Gramineae Agropyron tsukushiense X o X
Phragmites communis o ¢} o
Digitaria sanguinalis X X o
Miscanthus sacchariflorus o o o)
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Fig. 3. Number of species at M. sacchariflorus commu-
nity.

Sof z}o]7} 917 wjE-o]t} (Whelan, 1995; Bond and van
Wilgen, 1996; Carrington and Keeley, 1999). €] $]F7]
A2 g BN ZHNA Azbe] ApHA F57t Fhas

e 72, B HEel 237} FobA 15 2EF
AE 2 s £ gle] I B FHETt vl
Aoz FAotFo E3], 797 8YLS ANl B}
|z A7 2 A WskE 1l
3. 23 AA &%
AT AER AA g HEe] W3 w9
N7 176

al

7] AE T TN A2 2)2ob) 3
of mlsf 2nf o]ife] ¥ WEAelE
Bl eklE T YA AEAe) Wt o)
z79} 2A) AolA] @ore T2 439 el 5Yel:
Qz2ToA HF 220m? Az 7R =L UnE vy
3, W75k el E AR W Tel A 22 203
Im? 7|A), 186/m? 7|A] &o 2 A JeRch AlEe] 7}
A A Aok 68l BekrlE T W Tl
385/m* WA = Hz7o] 19w, 1571 g W7o
Lav] 22 H=g Bk 2 A4 vh7e] A7) 8
= 6YRtE AEA S Wxrt AR AdetEr). |
9%7), 42T o2 vepdeh Ade] AaAxE A I
AellM W= Wds FoeE 5%l FolshA ekt
o, Tukey2] HSD "o 23 38| (multiple
comparison) A3} dlzF-9} XA A A
A2 T2 Aoz Jelyt) (Table 3, Fig. 4A).
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Fig. 4. Changes of shoot density and height of M. sacc-
hariflorus at each plots (n=3).

fo°]
o

AF71= A7 ¥+ 20+4.8cm, 15+4.2cm =0 2 e}
Sk 593 6 FekE, 2T BT P w2 )

£ Hylo, FHE AR uhE] A7]]l 8¥elE A=k
7], 7], 2T £o2 Vel $2% S
9] =3 172cm HE] 239cm Alolel] Ex3}io) AARE
stz A171]] 8ol 7H who] ARt Bl AebeUlE
gk el A %2317} 239cmel| o]z 71 Egfom iz
TFolAME 199em7t 7H} =2 AlEA G 98 2319
W3 dj 2o} AEAA ATl Ak Zel7)
2|4 5% A Folst o, AelgTlel ot Al
ol H% Aol g vAE Aoz vehdch (Table
3, Fig. 4B).

H7el Ae) ghmd 82| YaToh AgTelAe] A
732 €957 (5.6 1.1 mm), ?‘]—E]——,—7] (5.3+0.8 mm), ©j
ZF (5.1+1.0mm) o2 Yelyton], B4 o= 3z
8 Aol f2)5hA ¢hgke}(Table 3).
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Table 3. Change of shoot density, height and diameter of
M. sacchariflorus at each plots in the Woopo
Wetland (mean+SD, n = 3). Treatment differ-
ences were tested with one-way ANOVA and
significance levels are shown. Homogeneous gro-
ups were separated using the Turkey HSD, and
different letters indicate significant differences

(p<0.05)
Treatments Statistics
Control Cutting Burning n p
Shoot density (n m™2)
April 67+1.9a 83+8.2a 176+13.1b 4 <0.001
May 220+2.7a 186+0.7b 203%3.6c 4 <0.001
June 207+10.0a 385+13.6b 268+13.5c 4 <0.001
August 130+7.7a 170+6.9b 141+8.9a 4 <0.001
Shoot height (cm)
April 20+4.8a 27+5.2b 15+4.2c 100 <0.001
May 124+22.4a 117+15.8b 100+18.3c 100 <0.001
June 142+26.5a 127+14.9b 137+24.8a 100 <0.001
August 187+6.4a 205+15.2b 196+16.9c 100 <0.001

Shoot diameter (mm)

August 51+1.0 5.3+0.8 56+1.1 40 ns.

n.s.; not significant (p>0.05)

Table 4. Above-ground biomass of M. sacchariflorus at
each plots in the Woopo Wetland (mean+SD, n
= 3). Treatment differences were tested with
oneway ANOVA and significance levels are sho-
wn. Homogeneous groups were separated using
the Turkey HSD, and different letters indicate
significant differences (p<0.05).

Above-ground biomass(g - dwm™)  Statistics

Control Cutting Burning p
22 April 10+0.5a 14+2.0 13+1.7ab 0.042
23 May 590+7.8a 570+7.7a  480%+10.1b <0.001
18 June 740+1.3a  1242+1.6b 1098+45c  <0.001
14 August 1295+4.2a  2003+6.2b 1781+3.2c  <0.001

7247} 590, 570, 480 ¢ - dw m 2.
=9k} (Table 4, Fig. 5). 599
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Fig. 5. Changes of above-ground biomass of M. sacch-
ariflorus at each plots (n=3).
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