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9 AMAQ WEE Fuy o BAsAk Faxe B 15~30 £ S/me) A7 AEE(EC)S} pH 5.0~5.6
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ADE uo] AEAR ALES) BAS DA 2 ANEE R/l FF) o} F2 FHE o)

g ygon, 2E, A9, AZUE, A, A2, AHEF, AT, BE1FH2 400 £ Mig DW o] s}

o] @& heks vehlglon, BUE, £, aAud, "R, AuE, vituE S AW 52 771l
o GBS B3t 5o TS BAAS ANEAY ANEL Cadh MpE Sk ZTEE MO,
5ol AA R theh Qo3 FHL) Blool & P B LasE TS UBIYUT #8 2ALY
B 4R B 28 534 FPOIE BT AU RS 5EY FI4S BRAYOA, 549
522403 2 248 A8 2000 R0 o) Holch EYY) HE 42 9 Q) $IE 27T =
AR O EES] A BEZELS ASZI WA o] v B A P FReAoH, gl AdHd ne}
M8 Zradhe S et 422 FAX g A4ete 4EFE2 AF27)d 7714012 B
AAE HH3L AEHH o) Aol 43T, TEEE wiAdE 71FE LIAFOEA WG Y &
7L ZEIE AoE AHn.
HMO| - IF4A, PAPol 8, WHEY, 9, T4, A2
AW AL G2k wlavl g, 26 7E% ol g 44 F
M E F A4 3 SA(auxin) 2H S FLHOR %L A8
(Horst and Marschner 1978), %_‘-E%U]*E" Ak opu] g}

715, BE¥Y 87424 183 AEA Y vl o] ke 4 o A A 3}o) 2 stE7} LTk oF 560 o} ¥zl o] o] &
5o x| nj$ 23 93kS u] 3] thAlbert and Kinzel 1973). T 715 4 —g- Zsts Aoz dEA g tHAkeson ef al.

AW 2 2 FR = 2 A s (water-table) 7 S0l 3 vy 1989). =3 Hol2 & HAFEYF HEokA fi )—%% A e
g 24, A 2 Aadg e FAER Q8 §4 EREE 5ol 7HE 223 A 29002 245 w et al. 1982,
ot Az ea oFAakS- Kol tiMarschner 1995). Virmani 1977).

ALBA A ARG g7] B} 104u] F& @) giof S, IS EAE F71E8Y =Y £, %—8— L AZF A
FA 9 B R AasAe A4 asA E o Amstrong A 5o2 s v g FE7 i E MGG MAAR 4
1979). k4o §-E£ o2 g njg & wE e A3 AAHE CO,, ZHES 2 Bolg Fo| 2/, olF> AT 71EHL
H, CHy & AEA%d SAS Fusin, Aslag9 A4 2 2 27He U3 g o] &37] sl FEM E(transfer cell)®]
Q% NH, -N9| 502 23 2 A W59 gyt fi A 9 ErEAEFY 2y 2 F4E o2y A A2
He Aoz 4 9lthRaven 1979). Hl (retranslocation) 5] W& o] &3le B fAAE =

299 A3k 94 489 42 M3 2 9P oIAE Bohs A0 UuA YrkLarcher 1995)

Seloz ojyst #7e] AHZsr A HES FUEF B dAgoMe Adds Gl AT FFHd 159
(aerenchyma)®] gtz -2 s F-8H4 AJserd £42 vehd FAANEA4E)E WFOE $49 AaTE, ANAEE, 7
tHJustin and Armstrong 1987). B3 =42 = AMMEAo R & W BaM. IR ZFEAL Mn, Fo) GRML 25 72
A A, B 2 GFEY S Soksn, g&elee B FAY §AX2AL ofsfat L, ol e A HEsho doprhe
S8 ool o8] ol &4, Ul A AW SR 4 2 4229 AN AY MuL oAy BAS BYe
2]3¢] Bg8o] 2P riMartin 1968, Foy et al. 1978). EN IE5Y A AN A EAL FEstrA g
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Fig. 1. The location area of studying area; Moojechi moors on
Mt. Jeongjok.
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Table 1.
Moojechi moor on Mt. Jeongjok

List of 22 plant species (14 families) investigated in

Plants name Family name

Molinia japonica Hack.

Poaceae
(A=A
Isachne globosa (Thunb). O. "
1294 E)
Misanthus sacchariflorus Benth. "
CR)
Carex maximiwiczii Miq.

= eraceae

EERES o
Carex dickinsii Fr. et Sav. "
(Z=7RH]ALER)
Scleria fenestrata Fr. et Sav. "
(H=2g o))
Elocharis attenuata var. loeviseta (Nakai) Hara "
(Fi=2)
Sirpus wichurea Boecklr. "
(Fx2Fol)
ngcus effusus var. decipiens Buchen Juncaceae
(FF)
Iris ensata var. spontanea (Mak.) Nakai .
27 = Iridaceae
(F23)
Platanthera mandarinorum Reichb. fil. Orchidaceae

(A

Caltha palustris var. membranacea Turcz.
(FAE)

Drosera rotundifolia L.

R )

Sanguisorba officinalis L.

Lo)E)

Viola mandshurica W. Becker

(AH %)

Haloragis micrantha R. Br.

(A

Angelica decursiva (Miq.) Fr. et Sav.
(Hh )

Rhododendron mucronulatum Turcz.
()

Rhododendron yedoense var. poukhanense (Lev)
Nakai(AH3 %)

Lobelia sessilifolia Lamb.

(527d)

Chrysanthemum lineare Matsumura
(G1244=)

Scorzonrera austriaca sub. glabra Lipschitz et
Kraschen(® 4] A1)

Ranunculaceae

Droseraceae

Rosaceae

Viloaceae

Halorrhagaceae

Umbelliferae

Ericaceae

Campanulaceae

Compositae
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Table 2. Water temperature, dissolved oxygen, pH and electrical
conductivity in Moojechi moor on Mt. Jeongjok. Potential
pH means soil pH extracted with 1 N KCl

Month Tfmp. DO pH ' EC
(C) (ppm) actual (potential) (#S/cm)
4 8.6 10.9 551 (5.04) 15.5
5 18.5 8.4 504 (5.01) 212
6 20.9 6.5 525  (4.3%) 26.6
7 26 6.7 539 (437) 22
8 227 6.0 528  (437) 26.7
9 17.1 117 556  (4.36) 249

Table 3. Seasonal changes of inorganic cation contents of soil in
Moojechi moor. Parenthesis indicates soil cation contents in

Upo wetland.
Mineral element content (#M/g Soil)
Month
Mn Fe Mg Ca Al

4 160.62  0.57 91.77 5.18 1148 34028

(6445) (876)  (86.67) (48.14) (49.90) (71.53)
S 51.41 0.40 108.87 4.69 1098  209.03
6 28.65 1.97 45.30 3.17 599 15492
7 25.19 4.44 45.12 2.52 3.64 112.67
8 27.62 3.42 59.81 2.75 5.44 179.75
9 65.48 0.40 4297 5.10 12.38  154.55

e, A2 B el ¥ 11

Table 4. Seasonal changes of the inorganic cation contents of water
in Moojechi moor. Parenthesis indicates water cation
contents in Upo wetland

Mineral element content («M/g Water)

Month
Mn Fe Mg Ca
4 3.31 0.05 0.01 6.99 16.90
(40.0) 0.02) (0.01) (637.73)  (891.97)
5 14.20 0.15 0.02 10.7 39.11
6 15.79 0.12 0.02 741 11.91
7 10.93 0.11 ND 10.9 30.69
8 6.91 0.08 0.03 10.16 22.95
9 17.78 0.09 0.05 12.24 23.64

* ND : Not determined.
, Tl FHL 4006 Mg DWo) OH w9 32 7S i‘i‘ii
=

sy -’?7]%‘:01% f# = E 5‘51 5%—'@}4%4 EER T
S Juis WA, 713 E, M)t ARz}l
&3 BALE, BAjU)ALE, UE o], Auts T v
$yPoNFE frFoR G, Mg'S 2HsE AL B
NoH, Lol EF AL Frfold FFE A&o] TPl

A
al [e]
B, ZAE GREY ABS £ B FFLUPIE
544 ol2Pe teion, 248
2 HEF 7o 23E 408 vy

AN, 7NAHE, AM, A, FHEARE, EAEAL
Heigo], FubsE, 1ol Q0F, AvE, 234
EF o) ¢ HE FFEEFAIE 3L Mg &

< 2gon, FAUE, EEo|F4 2 Fedt Al £%
, AEE, A F3ke 4E2 Mn, Fe 2 AlE F43=

_1_4

EF da 2ol 3 A EAS 279 4~590 ¥ 7
o, 7+ 27t 2 FA 45 AKo| AMHd
i = oo

Fe UEh) I THTable S).

Table 5. Seasonal changes of total soil nitrogen(exception of NO;-N)
and phosphotus contents in Moojechi moor

Month N (%) P (%)
4 0.8620.03 0.05£0.002
5 1.25%0.05 0.07+0.004
6 0.44+0.02 0.02+0.001
7 0.56£0.02 0.01:£0.001
8 0.21+0.01 0.01£0.002
9 1.5140.03 0.04+0.002
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Fig. 2. a) Cation contents (#M/g DW) in the leaves of several plant

species collected from Moojechi moor.

b) Seasonal changes of cation contents in the leaves of S.

officinalis and I. ensata var. spontanea.
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Table 6. Nitrogen and phosphorus contents in plants. A: Total

nitrogen(exception of NOs-N) and phosphorus contents in

the leaves plant species collected from Moojechi moor. B:

Seasonal changes of nitrogen and phosphorus contents in

leaves of Sanguisorba officinalis and Iris ensata var. spo-

ntanea
A)
Plants name N (%) P (%)
Caltha palustris vat. membranacea 2.81+0.06 0.239+0.005
Juncus effusus var. decipiens 1.38+0.01  0.15040.001
Sanguisorba officinalis 3.02£0.01  0.220%0.001
Molinia japonica 0914005 0.070+0.004
Misanthus sacchariflorus 2.10+£0.08 0.122+0.005
Isachne globosa 2.08+0.08 0.07310.003
Lobelia sessilifolia 206006 0.251%£0.010
Iris ensata var. spontanea 1.76 £0.07  0.1380.006
Platanthera mandarinovum 2.77+0.14  0.21910.01]
Angelica decursiva 1.9340.08 0.19310.008
Elocharis attenuata var. laeviseta 1.82+0.06 0.157%0.005
Sirpus wichurea 1.10+£0.05 0.058+0.003
Scleria fenestrata 1.44+0.07 0.12710.006
Carex maximiwiczii 23040.05 0.197+0.004
Carex dickinsii 1.62+0.01 0.32610.001
Rhododendron mucronulatum 1.69+0.05 0.1461+0.004
Rhododendron yedoense var. poukhanense 2.12+0.09  0.063+0.003
Chrysanthemum lineare 2.10+0.08 0.165+0.007
Scorzonrera austriaca sub. glabra 1.64£0.07 0.12210.005
Haloragis micrantha 1.09+0.02  0.03240.001
Viola mandshurica 23240.05 0.1371+0.003
Drosera rotundifolia 0.38£0.01  0.03040.001
B)
Plants .(month) N (%) P (%)
Sanguisorba officinalis (5) 3.02£0.03  0.22010.004
) 2.13£0.06  0.141£0.003
) 2.0240.06 0.110+£0.003
Iris ensata var. spontanea (%) 3.33+0.03 0.2531+0.005
(6) 1.79+0.05  0.138+0.003
] 1.97+0.08 0.1141£0.005
& 1.81+0.04 0.10940.003
9 1.5140.02  0.09410.001
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The Patterns of Inorganic Cations, Nitrogen and Phosphorus
of Plants in Moojechi Moor on Mt. Jeongjok.

‘Bae, Jeong-Jin, Yeon-Sik Choo and Seung-Dal Song
Department of Biology, College of Natural Sciences, Kyungpook National University, Taegu 702-701, Korea

ABSTRACT : To investigate ecophysiological characteristics of plants species adapted to moor habitat, we
selected 22 species plants and analyzed inorganic cations (K, Ca, Mg), heavy metals (Al, Fe, Mn) and total
nitrogen and phosphorus quantitatively. Moojechi moor indicated typical acidic and oligotrophic conditions with pH
of 5,0~5.6 (pH 4.3~5.1 in soil) and EC of 15~30x S/em, and contained very low contents of soil divalent cation
such as Ca and Mg but high contents of heavy metals (esp. Al). With respect to inorganic cation contents,
investigated plants species showed remarkable interspecific difference. Plant species belonging to J. effusus var.
decipiens, M. japonica, |. globosa, M. saccharflorus, R. mucronulatum, R. yedoense var. poukhanense, H.
micrantha, D. rotundifolia showed very low contents of inorganic cation below 400 x M/g DW, but plant species
of C. palustris var. spontanea, L. sessilifolia, P. mandarinorum, C. lineare, S. austriaca sub. glabra, V.
mandshurica, A. decursiva showed high cation contents in leaves. Especially, S. austriaca sub. glabra
(Compositae) and V. mandshurica (Violaceae) showed pattern accumulating Ca and Mg with plant growth, but
|. ensata var. spontanea (iridaceae) and S. officinalis (Rosaceae) showed decreasing tendency. Meanwhile, most
plant species showed low contents of soluble metal ions in leaves in spite of high heavy metal contents on soail,
and indicated remarkable interspecific differences in the total contents and composition of heavy metals
accumulated. Despite low contents of N and P on soil, most plant species indicated relatively high contents o
N and P in leaves at the early stage of growth, and showed slowly decreasing pattern according to
growth.Consequently, it seems that plant species inhabited on Moojechi moor cope with acidic-oligotrophic
conditions, accumulating inorganic cations and nitrogen at the early growing stage and reutilizing them in the
course of growth, and developing heavy metal excluding mechanism.

Key words : Acidic, Heavy Metals, High-moor, Inorganic lons, Oligotrophic, Nitrogen, Phosphorus




