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On the Accumulation of Minerals with the Plant Species
in a Reclaimed Land

Min, Byeong Mee
Dept. of Science Education, Dankook Univ.

ABSTRACT

For reaserching the factors of plants micro-distribution, accumulation of 5 minerals—total-nitrogen,
phosphorus, potassium, sodium and calcium-for 19 plant species was investigated in reclaimed land,
in western coast of Korea. In the five minerals, sodium contents were quite different among the species.
Plant species were divided into 4 groups based on the sodium accumulation and accumulation site
in plant tissue:

Na accumuition type above-ground part>below-ground part:
Triglochin maritimum, Chenopodium virgaium, Atriplex subcordata, Salicornia
herbacea, Suaeda japonica, Suaeda asparagoides, Limonium tetragonum. Aster
tripolium, Aritemisia scoparia, Sonchus brachyolus
above-ground part<below-ground part: Lotus corniculatus var. japonicus
Na non-accumulation type above-ground part>below-ground part: Zoysia sinica, Calamagrostis epigeios
above-ground part<below-ground part:
Phragmites communis. Imperata cylindrica var. koenigii, Phacelurus latifolius
Carex scabrifolia, Juncus haenkei, Aeschynomene indica.

Ordination based on the mineral contents and the ratio of above-ground/below-ground showed that

the contents of K and Na in plant tissue were the main factors for the discrimination of salt marsh

plants in the reclaimed land. Sodium contents of plant species were proportioned with the Na concen-
trations of soils.

] L]

FAW AEEAClY T 9%z FRAolE AT Fo) vhe FodGL L7 el

~9—



10 Korean J. Ecol. Vol. 13 No. 1

Arol&t7] W&ol v (Gerloff ef al., 1966; Boyd, 1970; Woodwell et al., 1975) Ee 7]
ok TR 4 AlE F A9 by TS A9 d3Ade] ¢h(Boyd and Hess,
1970; Tyler, 1976),

AEAE FAGAY DA P4 S 1 AL KA Hstq F
ANdrgdE F4, £H-37 dEod AEAN} FH3n dv dFa vie v Ao
2 Wstoll & <d8-& Wz vl (Garten, 1976),

A ZA 7 6l gde N, P, K, Ca ¥ Mgztedle A% dfAdo] 2 oA AR
EARNA Fredokazte) Ay fFaddEolch, Meidtd FwejA B o A A
Well EAslE Fridokiwkgd S 2 A€ niche® HA¥ 4 e 2 A9
el i ALAEE o 4 loh(Garten, 1978),

F719a F GEY S Eol AAE Heole AERFY st AAAZl
o), QAAELE FAAZY AUEHE L2 o] 5E FTEIHE Mol AAE FAED
o oha i}°l7P Atk =, %A g E5 = (Chapman, 1938), H2 ¥4 % (van
Eijk, 1939), &9 949 224wy (Steiner, 1939 ; Henkel, 1954) % o} o3 A 549
5 & ZJE(Greenway and Osmond, 1972) & 7|&3t3 ek, 28y o1 §9 A&7}
FEHoZ GYPYAEL FAHYEqAE A2 Axe H9 #AN—5F Y AEA —
A AEPgE AL D), oi23 FA diF A e wyer AHYAEL F
3k o9 ok, £2F, AR FAAEHAE 2} (Waisel, 1972 ; Greenway el
al., 1966 ; Jacoby, 1965 ; Flowers, 1975)., 23 2& FAANEH FAHAE9 EXE B
9 JEFL 2sle F5E AEAUS Frdiges A AEY FE Y
+ W 3 5 sl

wetd B d3e @3 Al A dYAER FHNEY SR FE 9
o] &2 FEd dg HEAL AEAW Friddt T AL gotdted 1 3
o] glt},

M 3 FiEk

B A7 2ARAE AA (&5 B, 1983) ¢ Zdl,

AMee) AAYL 1983, 4. 1~1983.10, 311 FH=2 Zt7 A 3Folx patch7t 7k 2 74
AT Axstg sy ste AATHAAN Z7|o) whel 5~10708) AHAA A H 3o
AgAz wtstsdch, AEAE 75T F, , 7 9 R A olAe] o
e AT AARe} Asizul TR 80C AE7A 48A17F AZAIA whs 5]
243tk @8, EFS AFE 10cmoldtellA AFHeS SFAAA A A&3si

Fr kgAY e AR Ty FAAMEHE PCE o438t principal compo-
nents analysis(PCA, Gauch, 1977) ¥ detrended correspondence analysis (DCA, Hill,
1979) = sk},
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Table 1. Soil properties in sampling site and collection date of species

Soil properties

Species pH E.C. T-N P K Na Collection
(mmho) (mg/g) (ppm) (ppm) (ppm) date
Triglochin maritimum 6.60 3.60 1.60 0.310 81 341 4 Sept.
Calamagrostis epigeios 8.00 0.44 0.70 0.481 87 268 1 July
Phragmites communis 7.50 1.10 0.90 0.721 86 322 15  Sept.
Zoysta sinica 7.80 0.60 0.85 0.482 85 175 1 July
Phacelurus latifolius 5.75 0.20 1.10 0.848 70 90 30  July
Imperata cylindrica 7.20 0.15 1.55 0.482 96 74 30 May
var. koenigii
Carex scabrifolia 7.10 0.25 2.53 0.361 80 70 18 May
Juncus haenket 6.90 0.10 1.55 0.723 69 34 30 May
Chenopodium virgatum 8.40 1.60 1.43 0.150 190 75 4  Aug.
Atriplex subcordata 6.80 0.50 0.35 0.560 19 12 30 July
Salicornia herbacea 6.90 2.70 0.50 1.623 84 400 4  Sept.
Suaeda japonica 6.95 2.50 0.55 1.326 81 380 4  Sept.
Suaeda asparagoides 6.30 2.05 1.10 0.084 49 335 4  Sept.
Aeschynomene indica 8.55 0.12 1.75 0.360 81 50 4  Sept.
Lotus corniculatus var. japonicus  7.80 0.14 1.39 0.843 94 73 18 May
Limonium tetragonum 6.90 1.69 0.65 0.926 69 310 4 Aug.
Aster tripolium 8.10 0.95 1.25 0.330 55 233 4  Sept.
Artemisia scoparia 7.20 1.00 0.74 1.464 68 267 4  Sept.
Sonchus brachyotus 7.70 0.80 1.25 0.147 68 49 2 Aug.

miles communis), A7) (Zoysia sinica), Y (Imperata cylindrica var. koenigii), 22
(Phacelurus latifolius), ALAArZE(Carex scabrifolia), Z% (Juncus haenkei), HwolF
(Chenopodium virgatum), 7A=24o| (Atriplex subcordatn), 5% vVt (Salicornia herbacea),
AW & (Sugeda japonica), V5 (Suaeda asparagoides), A Z (Aeschynomene indica),
e 2do) (Lotus corniculatus var. japonicus), A7 (Limonium tetragonum), 7A7Nn]
(Aster tripolium), V)% (Artemisia scoparia) R VO E (Sonchus brachyotus) 2l 7] A] 7|
ot A& EoF EAL Table 13 #on Frlefefd F5- Table 29 %t}

AAL(T-N) o] &gl A dFE9 AEL el 74 9 F7], A3 Ao}
FHAEY AAE R dxFgols o] Ze Vv Hedx @it AEHeEr 4
dAEo] DAYAE R} FFe] ggtow, 53 FANEL 2AE 198 F HuAoldd
&, HelFHAe F AR FEEH o] th&Aq §5uiy, Awzx g JEQE
2 W 23R 4L AYelF e} AeHole 2 Holgrl,
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Table 2. The mineral contents of organ of plants (mg/g dry weight)
Mineral Mineral
Species Organ mera Species Organ mera
TN P K Na Ca TN P K Na Ca
Triglochin maritimum leaf  36.9 2.44 11.8 47.0 2.13 Salicornia herbacea shoot 14.51.38 9.1 114.0 3.36
root 16.50.59 4.0 16.0 1.76 root 95174121 20.5 0.95
Calamagrostis epigeios leaf 13.21.40 114 55 1.34 Suaeda japonica leaf 17.01.15 8.1 84,5 9.51
stem 4.11.4011.2 135 0.43 stem 8.20.99 6.3 36.3 2.25
root 72113 45 15 0.88 root 51112 55 265 1.58
Phragmites communis leaf 215151 9.4 1.5 1.34 Suaeda leaf 11.80.74 9.8 100.0 4.99
stem 156 1.22 82 7.0 1.21 asparagoides stem 95082 7.9 285 243
root 9.81.15 66 8.0 091 root 7.10.68 6.4 20.0 1.06
Zoysia sinica leaf 15.42.33 94 8.0 1.04 Aeschynomene leaf 74.53.16 9.1 0.1 4.91
stem 6.11.29 86 50 020 indica stem 244226126 3.0 2.54
root 49130 42 4.0 035 root 495229 69 105 1.39
Imperata cylindrica leaf 14.523514.3 0.5 0.98 Lotus corniculatus leaf 21.52.23153 55 5.68
var. koenigit root 4.41.69 63 7.0 0.83 var. japonicus stem 42.03.01 253 19.0 1.89
root 23.13.74129 21.0 1.52
Phacelurus latifolius  leaf 22.02.28 119 0.1 3.47
stem 35203 64 0.5 154 Limonium leaf 25.62.0212.8 275 3.62
root 5.31.85 5.7 1.5 095 tetragonum root 11.82.47 65 215 3.25
Carex scabrifolia leaf 143 1.5219.7 1.5 114 Aster tripolium leaf 21.72.29125 50.5 3.47
root 7.51.1711.7 11.0 0.98 stem 6.7 1.40 4.6 275 2.62
root 81155 65 265 2.61
Juncus haenkei left 17.72.2124.3 2.0 1.59
root 8.20.84 68 4.5 1.28 Astemisia scoparia leaf 26.32.16 104 23.5 3.17
stem 7.01.86 56 6.5 1.73
Chenopodium virgatum leaf 224 2.06 14.1 495 3.95 root 7.71.57 4.9 13.5 1.65
stem 12.51.67 9.3 685 3.14
root 7.31.72104 195 1.62 Sonchus brachyotus leaf 22.02.4918.1 31.516.08
stem 6.0 1.9825.0 325 6.36
Atriplex subcordata leaf 44.72.94159 815 4.51 root 44240125 16.0 2.69
stem 16.2 3.74 23.8 54.0 5.62
root 10.51.7814.6 145 7.17
ol (P)el &teke AAA9 Ao} Fe A, A FIHI Aole Ao dHA
4oz A ATEUT i B
FE5K S ASE FEOIIE AN 2Es Ashtuc Agve gl weoo
o
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(A ets o 7)!7H lH) ol el AF2 AeE FoEAY Fadte AL dd9.
LJrli%(Na)° 2719 7B BAG(AERE, A"ets B AR AL A5 %)
Fol A¥-2 AR FUIEAG Fhdte A ¥l FHIHAG, =D FAE 19F
‘H"ﬁ* 4¥el 2 FEHAUG F, d@Fo] AdH o2 @2 FRAM, AYelF, Ao
ohd, ARE, JEA " AV AL FEY, o, 2AY, HAdAx, FE
‘;—! AAE), AAFIE ARG @S FH AFHIL A4FEG §E Fog F
TEEHY o] &2 A+ AN, olAE s4dH & R

Nasl 2%
AN F>A e o AM, AHetF, AeAel, FEFUH, AWE, YA, AA
A, ANeH, %, AE
Ao F <A B oF Do)
Na9] w543
A o) F>A R oF AR, AxE
AR k<A I Zd, o, A, HAdAE, ZE, AAEZ

Zg(Ca)e AeAols ALY vniA] dFE AEL AYE 245 Zrsga A
A, Ao Hele AAE Y AldlFolgdal AHorn dAdigx Ky Naol ulsty
¥4 A,

AAAZA Ao FHo AT Ad7HH-S wol FA =] o|E9 Hue osw
A2 Z A Naw St dae 948 £4€ = Qe ¥ Eistz e
WEAH dE HelFH Susedadr AELE AEFH) 14.5%7A NaCle #+39
(Chapman, 1964), °1x % We] FAsle A& AF3 25 23 Ao olx F ot
£ #}o)olti(Repp, 1939). AN EY = ‘:PE- E4F9 vt 949 F e Navt
Kich g3 wE Aol (Waisel, 1972 ; Greenway et al., 1966) A)FE AW A Aspe oFo]
v 37 2y WA R Salicornia, Suaeda R Atriplex 452 Qe AT o] 2
ol o] s a2 ) (Albert, 1976 ; Flowers et al., 1977). olalg AU EL B
ZAbe] Ao} A sl

569 F74FLE AT} A2 TR 4 S48, K9 Na9 ¥, Na9
AR 2R v ¥ 13828 PCA 2 DCAYLoZ 2Asiq),

PCA ordinationel] 4] -r7]°3°°*_-_-4 F % olF A5 AL A= Fig 138 o] 15L&
2| ApR-9t A EHol Aol K/Na ulef ojale], 2% AR 9 28 fo 4% Na &z
b ool AR /A S wlo fste, 3% AL ste AAE AEAY
EAde Frlddsed A3RAE EARXNNYFE A= K9 Naz2 uebgo, o)eglg
A A I el o] &F49 JEH AZ#AE Nast Kgz 3 vug4
(Chapman, 1966) % U3t Zelth, o|=3 £AHE 9std AN 1,2 2 3 34 7
%2te] #4+= Fig. 29 2,

g 13 (31.5%2) eigen value) 3 22 (18.9%2] eigen value) Aol A =LA 5/ Foz
TEHEH [T An A Astd HolFeo] Ay AWAEE4 g Nag
g F59 Toln 11T A4 AcAeolgt Alstd FolFa A Eo] ofd FYAEF
olck, wetx I, II && Nad £33y AP EF29 FAH UtE TFAHe| ),
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Fig. 1. PCA ordination for the 13 factors based on mineral characters in the reclaimed land.
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Fig. 2. PCA ordination for the 13 factors based on mineral characters in the reclaimed land.

TM : Triglochin maritimum
1C : Dmperata cylindrica var.
PL : Phacelurus latifolius
JH : Juncus haenkei

AU : Atriplex subcordata

S) : Suaeda japonica

Al : Aeschynomene indica
LT : Limonium tetragonum
AT : Aster tripolium

SB : Sonchus brachyotus
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Fig. 3. DCA ordination for the 13 factors based on mineral characters in the reclaimed land.
A: above-ground parts B: below-ground parts
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Fig. 4. DCA ordination for the 19 species based on mineral contents in the reclaimed land. See Fig.2 for
the abbreviation.
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