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ABSTRACT

The investigation was made on the relationship among vegetation, net productivity, regrowth
and soils of Moonheri-Wasoori, Soodowon-Sungilkyo and Mt. Kumhak grasslands in Chulwon area.
The following conclusions have been made as the results of this study. The vascular flora of the
grassland in Moonheri-Wasoori was composed of 102 species, the most of which were Medicago
denticulata, Miscanthus sinensis, Arundinella hirta, Festuca ovina and Cassia nomame.

The flora of Soodowon-Sungilkyo grassland was composed of 74 species, the most of which were
Arundinella hirta, Miscanthus sinensis, Carex nanella, Festuca ovina and Cassia nomame.

It of Mt. Kumhak grassland was composed of 78 species, the most of which were Arundinella
hirta, Carex nanella, Festuca ovina, Miscanthus sinensis and Aster scaber. These five species
contributed greatly to the standing crop of live material which was in excess of 60% of it.

The peak standing crop of each 413.7, 307.6 and 348.7g /m® in Moonheri-Wasoori, Soo-
dowon-Sungilkyo and Mt. Kumhak grasslands wers reached in August under flooded conditions as
a result of the growth of dominant species, Medicago denticulata and Arundinella hirta. The net
prodution of organic matter was slight in some intervals but occurred throughout the growing
season.

After cutting of grasses, the regrowth of new leaves mainly depended on growing stage and
edaphic factors,

Characteristics of the natural grassland soils, especially, concerning water, total nitrogen, avail-
able phosphorus and exchangeable calcium were clarified and might be depend upon the quantity
of plant production.

Nitrogen, phosphorus and calcium concentration of leaves of Medicago denticulata, Arundinella
hirta and Miscanthus sinensis were higher than of stems.
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Even if there were differences in the amounts of nutrients among Medicago denticulata,
Arundinelle hirta and Miscanthus sinensis for single species and stands, they were covered by
variations within species in the present survey.

Key words: Competition, Production, Productivity, Regrowth, Soil Properties, Vascular Flora.
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7V 7V A 3FAL Miscanthus sinensis, Arundinella hirta®] &9 ATH 29 -<A W HES i
© Arundinella hirta7} 7} -3} 3L Miscanthus sinensis?} A2 Qo F&AF o] A=
Arundinella hirta7} 9A] A2 0 = eI Carex nanella7} ©FS 0.2 $HE7 2 AFE A

1=

&t - R JEME EHkEA-S 196813 2 19930l ZAMS
ul} khe] #EL o) EAH o7 foAv) gldich $
oL LAEH BE%S #EFFSIA A ATH

MR, A, A, HAS T $A8E29 $HE, living covers A ) wlel HAF 2718 )

BT Aoy W2 @At 28y 7le /Y wEE et th

WEEZET, 8HAMRE &Fdte A8S £d4L2 7, 8H 71 Bfige] Bol EYY 2kEH
BAStE Ao FEMEGT 15 WELER it AT W) Yarlett(1965) 8 <
THHE 918358 marl¥ limerock X thol] & A 8l= BEARL Andropogen rhizomatuss} i &)
dom, Tabb(1963) FA 3 kit E oA Mariscuss A3o] BiFsittn A23 Aog
BHol EFzAN 7|Fx7 unehr] Bk FEEo] s B ofVE, #Ad wal @l g
_% Q) 2= o)%;}

Living cover”} hydroperiodo| wa} #3lthE 22 Porter (1967) 9] &A= walzl ure}
o] EHRE Y EUo WaterAholdmg—capaatyQ} 37J<ga-4 EARAWEo|an AzrE )

gty A5 o) L= IREUEART o)
T2 RIS &3t Hslsix

=
S
I

1) Biomass
L7139 s 23 - AAR A A9 living material 9] standing crop< 2| prairie
o et tehd] wkth A X G A 71 B e FEY-$dW T2 HF 186.

4g /mfolm, 7 £2 A9 g - AT 2AR HF 413.7g /mPoi )

Standing crop< 68 Z5E] &E s A= ‘REo @l A& Zaste A
=3

Ovendry weight+ living covers} @43 @A7} e Ao2 THEERE(AMEE) S &g
standing crop®] 60% Ll & 2}R]38}™ other speciest= {7} 4l 3} standing crope] ¢ 10%
& Afrste AL2 v|Fo TREd B u 9] smEEdS & 4 vk Table 7, 8 2 904
Ve BE #ive A #ot 22 THY o fEdpe] RRSlY Joeng #EiEsty] 235
o Table 4, 5, 6o A] ZALER] A om, o] 52 # RS TF other specieso] LA F th

ﬁi‘;ui &3 Zhete A7 Aot o 4—% R —#o| A RARIE EE 93 g o] opd

2 100189] quadratellA] #EE wolct F-—3 JelE BE o] YA @7] dfFo A7 #

a}—r Ay zrd o,

(1967) = =] ANE ) 2N F o G B3 AFoA MY HEwm HERLS
334.0g /m?, ZHNE ZR M E 352.6g /mELE R4S vt glvh, o] Ao} Hard o] A8}
AR S FEie 186.4~413.7g /m’E HFIE 2RI} Qo] o= Ax dE=FS KT F
R} Alzbol]l whe} gp sl AENS EKRT F glon FFoAM = ol HAEH AR o
22 HEZME OE A7 Eivele g 5 gk

Porter (1967) o] # 4ol 2]3t Florida prairie®] 90.6~161.4g /m*9} Bl wahd o @3] AJ4tafo]
g2 Ae & 5 vk

HERR A

mlo
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Table 7. Ovendry weights of living material of species in the grassland and the seasonal distribution of
production in Moonheri-Wasoori are both expressed in grams per square meter

Species June 17 July 17 August 17 September 17 October 17
Medicageo denticulata 82.9 94.3 102.3 100.7 95.1
Miscanthus sinensis 47.9 51.4 73.6 64.9 60.3
Arundinella hirta 35.4 42.1 53.2 50.9 49.0
Festuca ovina 11.5 9.0 13.4 15.3 15.7
Cassia nomame 13.2 13.7 12.8 14.8 14.0
Erodium Stephanianum 21.3 27.6 30.6 21.7 23.7
Carex nanella 28.6 23.4 28.1 27.0 25.6
Calamagrastis arundinacea 11.3 5.8 1.2

Artemisia feddet 8.4 3.2 2.6 0.4
Arthraxon hispidus 2.1 3.5 5.5

Setaria viridis 10.5 9.0 12.4
Pennisetum japonica 11.9 7.8 0.9 0.5
Patrinia scabiosaefolia 4.3 6.6 7.3 2.7 1.4
Sanguisorba carnea 2.3 2.1 2.0

Roegneria semicostata 9.3 8.2 0.9 0.8
Artemisia siebersiana 2.4 0.8 11.1

Potentilla fragarisides 0.5 1.9 2.4 0.6 3.7
Scilla sinensis 2.4 3.5 1.7

Lespedeza cyrtobotrya 0.7 0.8 0.9 1.1

Persicaria hypropiper 0.3 0.4 0.2

Reynoutria elliptica 2.8 3.9 1.0
Aster scaber 0.7 0.6 1.2 0.9
Gallum verum 0.3 0.2 0.1

Other species 29.5 32.2 41.9 45.4 39.5
Total live standing crop 309.7 328.6 413.9 379.5 342.8
Net productivity by intervals 55.1 90.4 23.1 9.4

Days between samples 30 31 31 30
Average daily producitvity 1.84 2.92 0.75 0.31

by intervais

2) Productivity

Net primary productivitys —E#HE <t Zrzhe] ] EREMme; 1 A& Tote ez o
A71rE¢ oW & F#o] HASIAY #MEHA FUE Fde 2 7IrEete pro-

ductivity & Al3tedls FAISIAE N2 T 2 ALt ¥tk £EES square
meter & ovendry weights®] grams2 #R3I{ow oyt F& AL AL HFlA Hel
I A REDS AFH e AT K ZAMIAE 3097 3193t} square meter ¥ pro-
ductivity @] #3532 #HzE sl 2 daily productivity= Table 7, 8, 9914 B &= uie} 7o) square
meter % gramsZ e}l Organic matter?] F R net productione Zal2]-9}4e] 22
£ 94g/mPolgoln, FEY-5YN A& 15.6g /mPol o], FE A& 14.8g /mPo] 3
ot 7HE & 717t 7€ 8¥9 o 2 7171 90.47 119.3, 98.0g /m?o] e},
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Table 8. Ovendry weights of living material of species in the grassland and the seasonal distribution of
production in Soodowon-Sungilkyo are both expressed in grams per square meter

Species June 17 July 17 August 17 September 17  October 17
Arundinella hirta 48.2 59.1 70.1 71.6 58.2
Miscanthus sinensis 51.6 37.2 75.0 43.9 57.2
Patrinia scabiosaefolia 12.6 134 15.4 16.2 12.6
Atraetylodes lyrata 9.0 10.4 11.9 2.4
Carex nanella 20.8 12.8 58.4 56.4 38.0
Cassia nomame 57 10.7 15.4 9.7 2.8
Polygonatum japonica 4.2 1.8 6.9

Aster scaber 4.0 3.5 8.3 0.7
Veronica inariaefolia 14 2.3 3.5 4,5 4.1
Baehmeria frutescens 1.7 1.9 2.0 0.8

Pteridium aquilinum 3.0 4.6 5.2 2.8 5.3
Pursatilla koreana 1.1 2.3 4.7 3.0 1.5
Potentilla fragarioides 2.5 1.9 4.1 3.5

Thalictrum aquilinum 0.9 2.8 0.7

Sanguisorba carnea 3.6 4.8 7.2 5.3
Other species 20.3 25.7 311 19.3 23.5
Total live standing crop 186.4 197.6 307.6 239.8 212.0
Net productivity by intervals 42.7 119.3 15.6 23.1

Days between samples 30 31 31 30
Average daily productivity 1.42 3.85 0.50 0.77

by intervals

B B AAFS 94 97 AT X5 0.31~3.85g /meol ). o] AE BE B
3 g Foll 7hd AdEe]l B JEelA 7hgol HE FRH o2 At AA7| Sl W
B BiEHol 53] Aakao] SUlela 1SS ¢ 4 ATk

Wiegert and Evans(1964) ¢l ¢]3}a] Michigan®] old fieldol A} net production& A3 2
#E BAH AdF S5 AL B F 24 Penfound(1964) & tall grass prairiedl] A standing
crop®] #4de A$E #i4sl9, Portere Florida prairied| A g¥td oz Az Z=r3l=
A7E AU, ol A} ]JL?SP“* B A4tgFo] 0.12~1.43g /m?¢l Florida prairie2] 7%
o €4 23 eevete] 25 AR S¢S A& FU13ita 2 £tk o3 d Aee
Ay oM AgEo] UA ol v R E 5 gl Al APsioof & gAela A3}

)

3) &1k - R Eio| H4H

d - AT 2A% FRAd-sdn AF, FEARF 2R 47 AXFHEE DX
ste] 5~10A 742 170 134 HEEH=2 Amete] FEste 488 P3¢ 27 Fig. 1, 2 2 3
oA EAEE vk} 2ol 3EMECAM NEF 48712 YeEhAY R standing crop fresh
weights 2 #R8IQch BARS AL NG ge g2y 2ad-d+87 7148 21 33
2 2A, FEY-cdnY AT dutHoz ELHES 6, 7, 8AMdE I AYEHo) 7“}4
2ol & kel ol AL #io] AAH o] M, 71T BASE AoE Azt 3] 7
Fo AHIT BHH] U S L 5 U
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Table 9. Ovendry weights of living material of species in the grassland and the seasonal distribution of
production in Mt, Kumhak area both expressed in grams per square meter

Species June 17 July 17 August 17 September 17 October 17
Callicarpa japonica 3.8 4.0 5.9 2.8 9.0
Atractylodes lyrata 0.5 1.7 2.7 0.1

Potentilla freyniana 5.2 5.2 4.8 7.2 3.1
Artemisia keiskeana 2.0 3.1 1.2 7.1 9.3
Patrinia scabiosaefolia 5.1 6.4 4.3 10.5 8.6
Aster scaber 1.9 1.7 2.4 3.3 3.8
Aster tataricus 0.7 2.1 3.1 0.2

Artemicia siebersiana 3.1 4.1 5.2 1.8
Festuca ovina 11.3 15.4 26.4 20.8 22.6
Miscanthus sinensis 19.2 13.9 35.1 26.3 254
Arundinella hirta 56.5 63.9 70.7 54.8 54.0
Astilbe chinensis 8.5 9.9 10.1 5.2 3.9
Rhododendron mueronulatum 16.5 16.1 8.2

Carex siperosticta 3.0 12.5 20.0

Hyperium ascyron 2.1 3.7 0.8
Pteridium aquilinum 23.1 35.8 44.2 40.1 33.2
Sanguisorba carnea 1.3 2.0 0.9 0.4

Thalitrum aquilegifolium 0.9 1.3 14 5.6 2.7
Carex nanella 3.7 9.9 15.4 19.9 10.5
Chrysanthemum sibiricum 0.8 11.1 5.3 3.2 4.7
Other species 36.1 56.0 69.8 54.4 35.2
Total live standing crop 203.7 262.0 348.7 270.1 228.6
Net productivity by intervals 80.1 98.0 25.0 14.8

Days between Samples 30 31 31 30
Average daily productivity 2.67 3.16 0.81 0.47

by intervals

Ehara et al.(1966) 9 2] 3 452 o) FHaol] Bah ABA R —d] AFoX KES WS
4~6L 7 A E AZFEL ol &t REAY 1 T HH ikt M FitEml HH s
A Hol eamol HaE LT JBL vk stAvh wekA iy Bhne F& 203 5l
=g maFEFe ML 235 ue £E23 BARTZ 4248 Fig. 1, 2, 3
A B upe} o] AixE, A, AE Fol BF sty FEA-sd A Fife] e e A
dho] AmmE o] Fhmsta, A, AR &8te 23S eI 53 2R A A
Aol Fhsta A, Bode Zashs A4S Yehidth £8 5 6A e S718ht 9, 10A
ol fiAC kA ik QEche AdArt AR e] Batn kAL FEART 44| A

A zrastel 3 AAHS e BFE A

i

O

4y

rlo

r

t

4) &1t - #iFE g Ee| edaphic factor

(1) Esp 80| MR ST BR

A5 e B8 -otaet AT Prd-sdn, FEt 249 HES A FH A kL
F 24 S e 23 Fig. 49 2tk o] 298 AR LEEgE 3l 110 ZABRERR
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Fig. 1. Changes in fresh weight of dominant and subdominant species during
the stage of regrowth in Moonheri-Wasoori grassland.
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Fig. 2. Changes in fresh weight of dominant and subdominant species during
the stage of regrowth in Soodowon-Sungilkyo grassland.
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Fig. 3. Changes in fresh weight of dominant and subdominant species during
the stage of regrowth in Mt. Kumhak grassland.

si1t(0.02~0.002mm) %

Fig. 4. Soil texture of Chulwon grassland soils.
A Mt, Kumhak grasslard soils,

A Soodowon-Sungilkyo grassland soils.,

@ Moonheri-Wasoori grassland soils.
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SRS Bt WEMEL, fgEt, Mt @12 58I A, ©) A3E Kim and Chang
(1967) ol 2l3te] syl kel 7329} KE/NRE AFfoltt,

(2) Eth L 52| BEREIRAE

A8} FY JEME o] FiREEE BERMASE DL BRBHRES X279 ol ul @l
E T #ERE Fig. 5914 Bz vle} oo ol wiel A3 1 ko] Hidste A& ¢+
At 7HE B kKO BRI ¥ TS KEOE dme % ANGoH s B e
30cm F 92 2m.e.% AstolATh &2l -9rE A, FE A, FEY-YR
€ ¥ zol7t gl fox i)

(3) bt 1o 1LBay 4514

MEMIE o] 1S ool whel 3 pH, HIEAKY), 2%, BRERE, B8R, Eit
% Ca, EffetE Mg, THEKES EBHITT ER = Table 105 2o},

T3 pHE 4.27~551% 35E4ES Jehls tigo|n, HHime g o8 A3t 3.
92~10.33%°19, +EY-5dn AFE 4.51~8.21%, T34 A 7= 3.81~8.99% 2 &8 g -9
2] A7 7Hg Eh

MERS g8 Fdo -5 A7) 7 i

MERY T8 76d-38 2771 0.21~0.34%, $E9-5Y9 2 A7} 0.11~0.28%, &
Tk AT 0.17~0.46%0°]10}. 2 P, 8 K, X84 Ca, ¢4 Mg, FEIZFS B9 -
olre] A4 zZhzb 3.19~4.19ppm, 0.14~0.24%, 0.189~0.426%, 0.022~0.045%, 24.
36~40.84% A28, FEU-5dn AT ZANME 1.31~3.23ppm, 0.12~0.28%, 0.129~0.
248%, 0.012~0.043%, 20.00~32.04% A 1, FH4t 22 E %L 24zt 2.11~4.00ppm, 0.11~0.
29%, 0.147~0.269%, 0.018~0.045%, 21.94~35.32% % th. Hipol A o] B 42 B A =
MmEES O] B2 BRI MO HHEQ #EI 0~5cme 1l ko] TH EUgn tiE
9] Fol7} AojAe) Wty 11 FE] HAseE RS B £ Itk o] FE S Ito and Yamane
(1955), Ohara et al.(1960) % o8] sta5 <9 AT A9} U R)ste Aot}

M1967) o §-F4F B3 47 Aol oshd CaO9} Hity, M=%, pH, 2XkES o4
LRIR = P E FETF T5o) 20D AT o] AL ke A% Kim(1966) el 2
3hed olu] BHE A u} i),

(4) E2| £ EH, BEHL LEmFIEDS] ZHA|

A BBERE ttestS 3o EEER ] DA M 29 W%, Ak BRMAK
2 ZKEIE= 5% FEAA FASH R AEMC Yelgth 2822 standing crop3 H4
F10] s&%h W& -] AF 22X 7} FEST] 2, Fohate) Bl v, £Ed-5
duw e} 2X7}F 7HF @& Holqlt),

ARmE Bistt Mg2 jI 93] glE 202 Jenton, @AM A2 2ol e
U 1xEe 5A%Ecs R &yt

A= BRI S net productivity: Table 7, 8 2 9ol A B.3&= vt} o] 3.85g /mPE -
FAdwe] A7} =11, 3.16g /miE F3ak A7) thLoln, 2.92g /mPE Bl -5 X
7F @& Holu o] A2 EEFFHo] AL BAR F5ge) GFE wold 79 sheRE oS A
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Moonheri-Wasoori grassland Soodowon-Sungi lkyo grassland

base exchange capacity

35
30 | base exchange capacity
25

exchangable base

0 . e i i n 4
0 - * * * * ! 2573 202 1572010715 5710 075 Ao
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depth(m) and horizon depth(m) and horizon

Mt. Kumhak grassland

30 ¢ base exchange capacity

hydrogen

2573 2072 15720 10715 5710 075 Ao
depth(m) and horizon

Fig. 5. Exchangeable base, exchangeable hydrogen and base exchange capacity of Chulwon grassland
soils.
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Table 10. Chemical composition of grassland soils in Chulwon area

Exchan- Exchan-

Chulwon area Depth Loss of Total Avalilable Available Moisture
. . geable geable
Soil pH ignition N P K content
Ca Mg
(cm) (%) (%) (ppm) (%) (%) (%) (%)
Moonheri-Wasoori Ao 551 10.33 0.34%  4.19 0.24 0.288%  0.045 40.84
grassland soil 0~5 5.10 9.40 0.32 4.10 0.14 0.224 0.034 38.21

5~10 4.86 6.17 0.24 3.36 0.21 0.189 0.029 34.87
10~15 4.50 5.91 0.25 4.12 0.19 0.216 0.040 34.49
15~20 4.82 4.04 0.21 3.96 0.15 0.426  0.035 28.94
20~25 4.91 3.92 0.22 3.19 0.18 0.239  0.028 24.36
25~30 5.00 4.40 0.22 3.98 0.20 0.227 0.022 30.21

Soodown-Sungilkyo Ao 5.06  7.85  0.28%  3.23 0.23  0.248% 0043  32.04%

grassland soil 0~5 500 821 026 2091 0.12 0199  0.039  31.00
5~10 512 623 019  2.60 0.16  0.169 0.029 26.22
10~15 4.84 645 009 277 0.21  0.147 0.018  24.36
15~20 4.83 513 010 233 0.22  0.204 0.012 25.78
20~25 502 461 020  2.28 028 0129 0017 2411
25~30 452 451 011 131 0.14 0148 0015  20.00

Mt. Kumhak Ao 536 899 046" 4.00 0.29  0.269° 0.045 35.32%

grassland soil 0~5 520 824 03¢ 3.9 0.10 0214 0038 3310
5~10 427 624 023 384 0.15 0147 0019 2596
10~15 4.85 7.85 028 3.2 0.12 0187 0.022 21.94
15~20 541  3.81 020  2.98 011 0199 0021  23.01
20~25 452 532 019 276 0.17 0217 0.018  30.13
25~30 444 644 017 211 0.21 0148  0.018 2455

¥ significant at the 5% level

N, P, K, Ca®l §3#45S 243 A3E Fig. 6, 7 2 8% 2tk N, P, Cak th7l A% 3o
2} 0 ghEFo] Yo, Qlrth 717 8 O $FE0] won shgo] Hu 9Ad) 1 4F 5
ol &elxv) ey Kvha E7let o Hon, Qe ALdde ts 1 271 Atte AL
A A} 7H7<}1’49Jr Ao B9 E717F 2 §Fo] ot o] A9 o] 1 Xo[rt =
borc) wpela 2EQ GRE 9T AVE G 5 Jor AENI A nasd A8 7
sta] & 4= ki A kgl (Mori, 1957)

Tsutsumi, Kawara and Shidei(1968) & AALEE L7 714, 7|8 Yo N, P, Ko| &t
S EAE 27 do] gFo] £31 7IX), E719 o2 BXH YL gt

o] 27g £ dd 7 vustA A, A, sixtel e 2 HAE 2718 gl &N, P, Ca
7h EfE O ASS & F UJT, P Ne Al, A, MAE] 25 vd 3202 dlsta 9l
o} Cae A A5 A& Assiztel wet gFo] Fokste 28 € 5 AJh N, P, K9 &
ZF2 A, AN, AR A REI}0.06~3.50% 2] FFolut Cax 0.08~0.90%°1 ATt (Figs. 6,
7, 8)

i A A=)

oﬂ &2 -1)
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Fig. 6. Level of chemical composition in the leaf and stem of Medicago denticulata in Chulwon grassland
(@leaf, xstem).

3. &1t - R Fiho| WML

Odum(1971) 1 &3td V& A3} so] whe 2] Ao Wskxeta ot duy e
Ve=f(V, t) Hee e e e e s eee e (] )

B ANT AT 222 (D At @4 d&3 02 dsdtie 28 vehdoh (1))



1995 24t - SRR BRSO RS, R, BEN L bt 43 5 37

5
1
R g 8
0.5 |-
5 beaed g ¢
@l ° g X 2 g 8 Q
B 0.1 - X % ¥ 8 - g § g
X X ¥
0.05 |-
5 L
FERRE : § 4
1 L 8 é Q 3 g g 5 o
¥ §§ @ g s
¥ X
® 05 X X
g x X E
£ “ x 8
g 0.1 L 2
0.05 —
1 L M) i I 1 ] (| f i | 1 |
May Jun. Jul. Aug. Sep. Oct. May Jun. Jul. Aug. Sep. Oct.
growth time growth fime

Fig. 7. Level of chemical composition in the leaf and stem of Arundinella hirta in Chulwon grassland
(@leaf, X stem).

o)t} Patten(1965)2] iAol W2w XA AR E 247, 42, EAE T3t
o 223 gt 2 AU qUAEE v

(3)AANA b YA j2HE 2 E
Ad ALY o= FAEHE ohe ¥

=2

L anssoln A golth, 2AHNA FFW
2o] Ee) aWoz ey 4 Uk,
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Fig. 8. Level of chemical composition in the leaf and stem of Miscanthus sinensis in Chulwon grassland
(@leaf, xstem).
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Fig. 9. Application of matrix model: simulation of the density-regulated changes in density of
five age-classes in a population of Poa annua (From Law 1975.).
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