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ABSTRACT

We studied on the mineral nutrients and productivity of grasslands in Kimhwa,

The vascular flora of grasslands in Sakok-ri, Wasoo-ri, and Yukdan-ri located at Kimhwa were
composed of 39, 28, and 32 species respectively. The most important species were Arundinella
hirta and Miscanthus sinensis. These two species contributed greatly to the standing crops of live
material which was in excess of 146.47g /m? throughout the growing season.

The daily production throughout the growing season was in excess of 1.04 g /m?.

Factors which affected the daily productivity of grasslands in Kimhwa were phosphours and
water content,
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Table 1. Fresh and oven dry weighs of living material of species in the grass land of Sakokri expressed

in grams per square meter

Weight Fresh weight (g /m?) Dry weight(g /m?)
_ Dates(f, B) 78 818 1015 7.8 818 1015
Speciesdates

Miscanthus sinensis 472.62 435.56 541.05 189.50 138.55 258.40
Arundinella hirta 30.27 103.83 157.63 10.45 32.22 84.08
Carex lanceolata 19.18 29.91 3.79 12.17
Artemisia hatlaisanensis 0.82 0.25
Pleridium aquilinum 11.15 49.18 30.15 3.96 15.30 9.83
Patrinia scabioasefolia 0.92 1.27 0.23 0.53
Artemisia japonica 2.85 4.20 5.00 0.68 1.59 2.82
Chrysanthemun sibiricum 12.65 3.64
Pueraria thunbergiana 5.90 40.35 35.93 1.39 15.85 17.54
Diosconea batatas 3.00 0.62
Gentiana scabra 5.62 1.91
Quercus serrata 10.80 11.20 13.11 3.40 4.00 7.18
Pinus densiflora 0.94 0.31
Cavex sidevosticta 0.50 0.28
Lysimachia clethroides 2.12 0.94
Clematis mandshurica 8.35 10.34 0.82 2.80 5.08 0.40
Spiracaceae 1.27 0.53
Corylus heterophylia 13.40 5.20
Lespedeza bicolar 70.79 50.11 20.81 27.23
Lespedeza cytissides 0.54 0.84 0.19 0.29
Hypericum ascyron 3.82 1.78
Eccoilpus cotulifer 15.63 7.40
Swmilax oldhami 38.93 14.44
Cassia momame 10.24 2.02 3.51 1.20
Phragmites longivalvrs 23.34 42.00 11.16 21.15
Themeda japonica 9.08 3.00
Astilbe chinensis 47.06 15.82 27.02 7.00
Atraclylis lyrata 3.21 1.00
Amethystanthus inflexus 8.38 2.65
Aster scaber 32.00 4.23 10.98 2.90
Morus bombycis 7.53 2.51
Carex lanceolata 1.85 0.34
Veratrum japonicum 2.61 0.99
Solidago virgaurea 4.00 0.84
Calamagrostis arundinacea 7.50 2.74
Quercus dentata 10.24 5.12
Platycodon glancum 7.37 2.45
Codonopsis lanceolata 5.80 2.10
Duchesnea wallichiana 4.00 1.72
Total live standing crop 602.36 982.85 933.62 229.88 333.97 454.15
Net productvity by intervals 439.87 144.15 168.72 207.37
Days between samples 41 58 41 58
Average daily productivity 10.73 2.49 4.12 3.58

by intervals
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Table 2. Fresh and oven dry weights of living material of species in the grass land of Wasoo-ri ex-
pressed in grams per square meter

Weight Fresh weight(g /m?) Dry weight (g /m?)
_ Dates(A, B) ;¢ 818  10.15 7.8 818  10.15
Species

Arundinella hivta 4531.50 393.83 452.00 176.00 141.72 230.00
Miscanthus sinensis 345.65 149.82 296.11 140.45 70.10 153.90
Artemisia japonica 11.24 4.20 7.00 4.38 1.74 3.00
Patrinia scabiosaefolia 1.34 34.45 0.72 10.24
Spiranthes amoena 0.97 4.95 0.22 1.21
Pteridivm aquilioum 1.20 1.39 4.48 0.61 0.82 2.30
Festuca ovina 22.35 13.92 10.27 6.79
Potentilla freyniana 1.31 2.07 3.00 0.29 0.81 1.48
Vitis flexuosa 10.20 4.07
Callicarpa heterophylia 4.25 1.30
Allium victorialis 0.91 0.21
Corylus heterophyila 6.21 1.00 1.42 0.50
Aster lautureanus 0.48 0.19
Lonicra japonica 0.66 0.21
Potentilla fragarioides 1.51 .063
Dioscorea batatas 8.53 3.97
Lespedeza bicolor 55.39 42.13 23.28 21.10
Rhododendron mucronulatum 2.97 1.29 4.42
Aster scaber 0.49 12.00 0.13
Berberis Koreana 10.50 3.26 0.98
Quercus dentata 155.63 1.72 78.30 3.72
Rebus idaeus 9.39 0.05
Evimedium Koreanum 0.15 1.52
Weigela subsessilis 3.42 4.33
Clematis mandshurica 12.21 2.61
Ariemisia gigantea 5.54 0.74
Platycodon glaucum 1.28 1.00
Zoysia japonica 2.50
Total live standing crop 830.92 837.00 853.93 338.52 347.11 431.71
Net productivity by intervals 320.41 257.28 123.92 192.56
Days between samples 41 58 58
Average daily productivity 7.81 4.44 3.32

by intervals
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Table 3. Fresh and oven dry weights of living material of species in the grass land of Yukdan-ri
expressed in grams per squre meter

Weight Fresh weight (g /m?) Dry weight (g /m?)
_ Dates(f, H) ;¢ 818 1015 7.8 818  10.15
Species
Arundinella hivia 136.60 347.65 327.00 54.42 120.48 153.51
Miscanthus sinensis 18.42 38.22 20.00 4.92 13.15 9.76
Lespedeza biclor 100.87 55.24 7.54 55.94 26.00 3.77
Callicaepa japonica 18.00 21.29 3.71 10.61
Potentilla freyniana 10.33 15.54 3.11 2.52 5.97 1.96
Potentilla fragariordes 2.25 0.83
Patrinia scabiosaefolia 2.30 10.91 16.00 0.75 4.20 8.42
Lactuca raddeana 0.90 0.11
Peucedanum tevebinthaceum 3.66 1.63
Chrysanthemum sibivicum 2.42 15.20 1.00 5.78
Melampyrum roseum 10.21 4.20 3.15 1.55
Platycodon glaucum 1.00 7.92 0.21 2.88
Liparis makinoana 8.35 2.45
Quercus dentata 20.97 16.95 5.43 7.89
Artemisia japonica 2.71 5.50 1.02 2.80
Aster lautureanus 8.55 1.00 2.76 0.32
Scilla sinensis 5.47 1.59
Smilax oldhami 8.97 1.24
Falicata japonica 0.51 0.20
Lysimachia clethroides 18.65 7.50 8.58 5.90
Cassia nomame 0.21 0.09
Aster scaber 4.00 10.36 1.47 7.15
Euonymus alatus 9.45 3.11
Salix Koreensis 15.42 4.501 5.20 2.03
Festuca ovina 30.30 8.00 10.16 4.47
Alnus japonica 50.42 12.90
Rhododendron mucronulatum 15.74 17.78 5.15 4.85
Erimedium koveanum 1.24 0.32
Spirvanthes amoena 0.95 0.30
Vicia amoena 2.00 0.97
Atractylis lyvata 1.47 0.55
Puceraria thunbergiana 10.17 2.90
Total live standing crop 336.28 678.65 468.99 137.12 241.12 220.45
Net productivity by intervals 31.14 56.88 146.47 60.34
Days between samples 41 58 41 58
Average daily productivity 10.52 1.00 3.57 1.04

by intervals

4g /m?) o} W]t o &3
v watd kE/NE S 23

oy
e rlo

I =™
3o, Mo

At

vebdem A3t 74(1968), & 5(1968) 9] #Hixe 2ot



K7l A=A e A AgHA1LE

2. Productivity

—E Wi 9] Net primary productivity® T #if%ere] 7MY e B8 =719 A Z$ @9

BE mEd 2 MAEA FMEEC vd Fol #EQt ol o) Eaol Mt AY ¥
35 A s A9 A vEhR ek el thste) = 1 g S productivityE i 5}
=d &Eifsta )

HFEELS Table 1, 2, 304 B ul9} 2o] FH % ovendry weightd] gram= EA|stg 0o H
Ot ZARA Goll A & RS e L A BE O-g A F et 2 s

o] Z219] productivitys 41¢ 3 58U 7He] A Akeke] W sls FA}sle] AA sk}

Daily productivty = Bl 3td o8] 24 1.04g /m27} 7b4 @3, Ab2al 9] %x%) 4.12g /m?
7F v wskow, TH I 8A Aol 9 Lim ol AlataFol Alal, okrd, SS9 M)A BES) U}
T =YL BANE 10/ o]2H AL FL F713T 7 BibE AT ok §de] 2x = A3}
Aadte A4S Jeudnh 9o e N2 Fo ¥ odz NS ANt
standing crop®] Wl E& A5z AL 2 o7t Zoteles A4S JeER Ao

Wiegert®} Evans (1964) = Michican®] old field® A net production2 ZA}s+ A3} o] Fd
A dF $71et 1 31929 Penfound(1964) 9] ¢3H9 tall grass prairied] = Yutz oz
A% net productiono] F7}gtcha st ch webA &1k 378 AT 2] Z71E AL o

B
e 5= 9l

3. Eih o] EWEH O 44 KR

EiLE 37 2R ES sdtH oz EY pH, EXf7E, 84, 4%, FE5718,
224 Ca, A &/d Mg, % 5o ESEAHS 233 23} Table 49} 2t} Table 494 H=
uhel o] &t HIE Fiee] pHE 4.85~5.36 o|RoH #7189 ke Hit 4.04~9.45% Uil
FHLE 0.21~0.32%, FEQ2HEF-E 1.58~3.75ppmol Atk & K& 0.065~0.120%, X 34
Cax 0.189~0.511%, =&l Mg FH5FFL 0.029~0.045% o)qom 4o 21.96~40.
83%5°] AT}

o] Z3}= Lee® Chang(1993)o] 98l 24 € A 2 v 23R
o wing of ok f7iQlAbe] FFpFEge] e w &
ol 3HA] FUTh AbE - o] - S AW
FFE Aol TR zpolvt gloy EYRIIES AL, FEA0 §5F 5 AT e}
7V =5l o4, Saa ) JEFE 2 ko] Wkt

o)

4. Eiho| Productivity 2} +igistento] oA
&1t 370 A7 2XEY pH, g4, 78,
g Mg 59 F3 24T BASE BA

12g /m?, 3.58g /m?Q) A}3e] A9 e, AL

Amﬁ

e

W daily productione] 7Fg %2 4

2L [F1E #Fol 7 =1 9}
il

of

, FESIM FaVH, N84 Ca, A
},
3L

o
o

8 29 3.02, 3.32g/m*7t B2oln S 357 9@ 1.04g /m2Q) izl 2 ook
(Table 4). ©] A3} += Leed} Chang (1993)9 ¢J3te] A% Biomass} F7]d <] wA) A w

3l vl A x5},
weha B {718, AL, FEA4F 2 432 standing cropd] J L & Bt oy



July 1994 TR - BAE &1L 3N MIE B Lk Bk EEe] B R 35

Table 4. Soil properties of the grass land in Sakok-ri, Wasoo-ri, and Yukdan-ri

Area Sakok-ri Wasoo-r1 Yukdan-ri
o erties " AQloem)  B(20om)  A(loem)  B(20em)  A(l0cm)  B(20cm)
Soil 4.85 4.91 5.03 5.00 5.36 5.10
Soli Organic Matter (%) 9.45% 8.73% 6.23+ 7.85% 591+ 4.04%
0.83 0.51 1.14 0.42 0.79 0.54
Total N (%) 0.32+ 0.29+ 0.28+ 0.25+ 0.24% 0.21+
0.095 0.720 0.099 0.050 0.067 0.043
Available P(ppm) 3.75% 498+ 4.24+ 3.5l 2.15% 1.58+
0.991 0.831 0.517 0.490 0.348 0.242
Available K(%) 0.085+ 0.069+ 0.065= 0.083x 0.12+ 0.02+
0.012 0.098 0.013 0.023 0.075 0.017
Exchangeable Ca(%) 0.426 = 0.189+ 0.511+ 0.363+ 0.288+ 0.216+
0.138 0.097 0.068 0.054 0.075 0.033
Exchangeable Mg(%) 0.033+ 0.029+ 0.037+ 0.031+ 0.045x 0.030%
0.005 0.008 0.005 0.004 0.007 0.009
Watercontent (%) 40.83 35.22+ 25.93+¢ 24,94+ 22,30+ 21.96 =
2.810 3.00 1.770 2.91 1.19 2.230

+ Medians instead of the material averages are given for all pH Values because of the logarithmic nature of

this factor.
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