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Screening of saline tolerant plants and development of biological monitoring technique for saline stress. I.
Survey of vegetation in saline region and determination of saline tolerance of the plant species of the region.
Byeung-Hoa Kang and Sang-In Shim (Dept. of Agronomy, Korea University, Seoul, 136-701, Korea)

Abstract : This experiment was conducted to classify the plant species occurring in the saline reclaimed land by
saline tolerance. The vegetation of reclaimed land was composed of various plant species from halophyte to
glycophyte showing different saline tolerances. In the investigated saline region, reclaimed land of Youngjong
island, Inchun city, 175 species belonging to 32 families were found., Our survey was carried out in two region,
having different salinity due to different desalinization. The electricalconductivity (EC) of more saline region
showed 48.0mS/cm and the other region showed 13.0mS/cm. It is assumed that intensity of precipitation and run-
off of rainfall may cause salinity gradient in the investigated region. The plant species occurred in the
experimental region were classified as 72 species of annual, 42 species of biennial, and 61 species of perennial
according to life cycle, For knowing relationship between vegetation of saline region and saline tolerance of
occurring species, we tested the saline susceptibility of plant species collected at the saline regions, Testing plants
were cultured by nutrient solution containing 200 mM NaCl, the critical concentration of survival in glycophytes.
The saline tolerance was graded by the growing capacity in the sand-culture system. The more saline-tolerant
species screened by sand culture were Atriplex gmelini, Suaeda asparagoides, Aster tripolium, Suaeda maritima,
Salicornia herbacea, and Suaeda japonica. The most saline tolerant family was Chenopodiaceae. Poaceae,
Cyperaceae, and Brassicaceae showed relatively high tolerance to saline stress, In the course of growth under the
high saline condition, the most noticeable change was the darkening of leaves by increasing of chlorophyll content.
The chlorophyll contents were increased with saline stress in most species.
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Table 1. Physico-chemical properties of the reclaimed soil used
for experiment.

Site pH EC OM TN Avall. Ca Mg K
P05
Sl (%) (%) (ppm)

A 771480 05 0.04 13.7 089 8939 0.02 4198 968 SiL
B 771214 05 005 74 155455002 2372821 SiL
C 712 22 04 007 28 502 1.54 0.39 229 647 SL
D 750 0.7 05 004765 151221054 025494 SL

Na CEC Texture

(cmol(+)/kg

Desalinized level : D(less saline) > C > B > A(more saline)
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Table 2. Classification of herbaceous plants occurred in the reclaimed region by their saline adaptability and life cycle.

Annual Biennial Perennial
High-saline region®
Atriplex gmelini Aster tripolium
Salicornia herbacea
Suaeda asparagoides
Suaeda japonica
Sugeda maritima
Moderate-saline region
Chenopodium glaucum Limonium tetragonum Arundo donax
Cyperus glomeratus Puccinellia nipponica Eriochioa villosa
Kochia scoparia Spergularia marina Phragmites communis
var. littorea Scirpus planiculmis
Salsola collina Triglochin maritimum
Typha anguststa
Typha orientalis
Zinania latifolia
Zoysia sinica
Low-saline region
Aesclynomene indica Beckmannia syzigachne
Ambrosia artemisiifolia Carpesium abrotanides Artemisia fukudo
var. elatior Erigeron canadensis Asparagus cochinchinensis
Aster subulatus . Lactuca scariola Asparagus schoberioides
Aster subulatus Leonurus sibiricus Carex pumila
var. sandwicensis Melandryum firmum Carex scabrifolia
Bidens bipinnata Melandryum oldhamianum Cyperus polystachyos
Bidens frondosa for. roseum Ellymus mollis
Cassia mimosoides Melilotus alba Inula britannica
var. nomame Melilotus suaveolens var. chinensis
Cosmos bipinnatus Ranunculus chinensis Ixeris stolonifera
Cyperus difformis Rorippa islandica Juncus effusus
Cyperus globosus Senecio vulgaris var. decipiens
Cyperus iria Sonchus asper Juncus haenkei
Cyperus microiria Kyllinga brevifolia
Cyperus orthostachyus var. leiolepis
Diodia teres Lotus corniculatus
Echinochloa crus-galli var. japonicus
var. caudata Lythrum anceps
Echinochloa crus-galli Phacelurus latifolius
var. praticola Phalaris arundinacea
Eclipta prostrata Phragmites japonica
Erechtites hieracifolia Plantago asiatica
Mosla dianthera Prunella vulgaris
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Orobanche coerulescens var. lilacina
Persicaria hydropiper Rorippa indica
Persicaria nodosa Rumex crispus
Polygonum aviculare Scirpus fluviatilis
Portulaca oleracea Scirpus juncoides
Setaria glauca Scirpus triqueter
Silene armeria Sonchus brachyotus
Solanum nigrum
Nearly desalinized region

Amaranthus lividus Alopecurus aequalis Alisma plantago-aquatica
Amaranthus retroflexus var. amurensis Artemisia princeps
Amethystea caerulea Arenaria serpyllifolia var. orientalis
Amphicarpaea edgeworthii Artemisia apiacea Aster pilosus

var. trisperma Bromus japonicus Caucalis scabra
Aneilema keisak Capsella bursa-pastoris Chrysanthemum boreale
Arthraxon hispidus Cardamnine flexuosa Cirsium japonicum
Bidens tripartita Carduus crispus var. ussuriense
Bilderdykia convolvulus Cerastium glomeratum Cirsium pendulum
Centipeda minima Draba nemorosa Galium verum
Chenopodium ficifolium var. hebecarpa var. asiaticum
Commelina communis Erigeron annuus Helianthus tuberosus
Cuscuta australis Erigeron strigosus Isachne globosa
Digitaria sanguinalis Festuca myuros Ixeris dentata
Eleusine indica Gnaphalium affine Ineris japonica
Fimbristylis miliacea Hemistepta lyrata Leersia japonica
Galinsoga ciliata Lactuca indica Lespedeza cuneata
Galinsoga parviflora var. laciniata Oenanthe javanica
Glycine soja Lepidium apetalum Patrinia scabiosaefolia
Gypsophila oldhamiana Lepidium virginicum Patrinia villosa
Humulus japonicus Oenothera odorata Phryma leptostachya
Kummerowia striata Ranunculus japonicus var. asiatica
Luduwigia prostrata Salvia plebeia Potentilla Kleiniana
Monochoria korsakowi Sonchus oleraceus Potentilla paradoxa
Monochoria vaginalis Stellaria alsine Pueraria thunbergiana
var. plantaginea var. undulata Senecio integrifolius
Panicum bisulcatum Youngia denticulata var. spathulatus
Panicum dichotomiflorum Youngia japonica Sium suave
Persicaria perfoliata Youngia sonchifolia Taraxacum mongolicum
Persicaria senticosa Taraxacum officinale
Persicaria sieboldii Trifolium repens
Persicaria thunbergii Zoysia japonica
Persicaria vulgaris

Phaseolus nipponensis

Polygonum dumetorum

Quamoclit angulata

Setaria viridis

Xanthium strumarium

29

* Salinity of the investigated region ranged from 48.0mS/cm(high-saline region) to 0.65mS/cm(nearly desalinized region).
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Table 3. Changes in relative chlorophyil content of NaCl-treated plant species.

Species 7 DAT 14 DAT 21 DAT
Persicaria nodosa 116 150 126
Artemisia princeps var. onientalis 109 1M 114
Astragalus sinicus 99 92 75
Eclipta prostrata 109 121 108
Lactuca scariola 125 19 151
Arabis glabra 19 130 159
Galinsoga parviflora 12 103 -
Chenopodium glaucum 111 139 100
Bidens bipinnata 104 105 90
Aster exilis 18 146 142
Ranunculus sceleratus 88 107 134
Trifolium repens 104 111 89
Stellaria aquatica 17 139 121
Lysimachia maunitiana 116 130 164
Eragrostis ferruginea 116 119 132
Erigeron annuus 103 107 124
Lepidium virginicum 90 97 119
Sporobolus elongatus 98 100 109
Taraxacum cfficinale 19 108 109
Thlaspi arvense 110 113 13
Festuca arundinacea 96 109 98
Youngia sonchifolia 109 115 108
Chenopodium albumn var. centrorubrum 100 100 101
Hemistepta lyrata 119 132 101
Ixeris polycephala 95 107 125
Chenopodium ficifolium 10 118 113
Rorippa indica 116 122 124
Acalypha australis 107 109 68
Leonurus sibificus 98 115 72
Alniplex subcordata 12 105 126
Portulaca oleracea 97 102 91
Potentilla kieiniana 121 12 102
Amaranthus retroflexus 99 1Ak 72
Solanum nigrum m 113 104
Alopecurus aequalis var. amurensis 19 99 84
Panicum bisulcatum 108 106 85
Achyranthes japonica 129 111 91
Agropyron Isukushiense var. transiens 114 98 62
Persicaria thunbergii 116 9 -
Sedum samentosum 90 70 50
Tagetes minuta 106 95 96
Commelina communis 91 70 61
Coreopsis altemifolia 133 13 13
Bidens frondosa 148 122 104
Abutilon avicennae 108 119 123
Siegesbeciia glabrescens 95 101 -
Ambrosia artemisiifolia var. elatior 105 116 126
Capsella bursa-pasloris 116 120 100
Atriplex gmelini 103 105 118
Rumex crispus 141 151 148
Oenothera odorata 16 128 104
Datura stramonium 113 131 120
Echinochioa crus-galli 88 90 80
Ambrosia trifida 11 103 -
Digitaria sanguinalis 17 108 104
Siegesbeckia pubescens 118 110 -



HEY 429 B4 % AENH g8 ZUHY 7129 AW L g8A 484 2 4829 YA ¥}

Aster tripolium

Ixenis dentata var. albifiora
Erechitites hieracifolia
Arthraxon hispidus
Erigeron canadensis
Potentilla paradoxa
Eleusine indica
Paspalum thunbergii
Digitaria violascens
Bidens tripartita
Humulus japonicus
Glycine soja

12
128
129
105
118
109

89
101
108
106
109

80

118
M
93
114
17
110
92
75
107
123
66
86

114
102
ik
119

3l

* : The relative chiorophyll contents were calculated .based on SPAD value

-) : dead

Table 4. Difference of plant species in saline tolerance on the basis of growth characteristics such as visual injury, plant height, and fresh weight.

) Visual injury* Shoot length(cm) Fresh weight(g)
Species 14DAT  21DAT Control  NaCI** Control  NaCl
Persicaria blumei 7.0 8.5 243 13.2 5.0 1.0
Persicaria orientalis 7.0 85 259 213 1.9 05
Persicaria nodosa 5.0 6.5 357 14.9 1.1 0.8
Artemisia princeps var. orientalis 2.0 45 348 21.1 105 241
Astragalus sinicus 4.0 85 18.6 10.8 6.4 0.7
Eclipta prostrata 1.0 25 40.7 204 10.0 21
Lactuca scariola 1.0 3.0 265 15.7 114 37
Arabis glabra 0.5 1.5 12.4 75 1.9 08
Galinsoga parvifiora 40 95 55.7 259 30.0 20
Aeschynomene indica 3.0 7.5 339 16.8 35 0.3
Chenopodium glaucum 0.5 45 14.1 15.2 0.7 0.3
Arenaria serphyliifolia 0.5 3.0 71 37 0.2 0.1
Cyperus polystachyos 0.3 3.0 18.2 14.2 04 0.3
Bidens bipinnata 12 35 482 216 14.3 22
Aster exilis 0.7 25 362 14.9 56 1.1
Ranunculus sceleratus 50 75 15.8 14.6 15.4 3.0
Trifolium repens 45 5.0 333 232 12.0 1.7
Stellaria aquatica 4.0 5.0 377 1.2 20 06
Lysimachia mauritiana 0.3 1.5 7.7 54 32 1.1
Eragrostis ferruginea 1.0 3.0 30.7 17.3 0.9 0.4
Engeron annuus 1.0 25 227 12.1 111 25
Cyperus sanguinolentus 1.5 35 12.8 104 04 0.1
Lepidium virginicum 0.3 1.5 14.8 9.2 44 20
Cyperuys iria 3.0 6.0 17.7 9.7 0.4 0.1
Sporobolus elongatus 0.1 15 349 271 1.0 05
Taraxacum officinale 1.5 25 309 17.0 1.3 25
Thlaspi arvense 15 25 259 18.7 20 0.7
Festuca arundinacea 1.0 25 384 30.5 6.7 23
Youngia sonchifolia 1.0 20 17.0 11.2 34 14
Chenopodium album var. centrorubrum 05 25 175 85 1.3 07
Henmistepta lyrata 0.5 25 145 9.5 48 1.6
Ixeris polycephala 0.3 20 17.7 13.2 6.8 20
Chenopodium ficifolium 0.0 05 300 233 3.6 28
Rorppa indica 1.0 35 235 135 241 45
Acalypha australis 55 8.0 440 285 78 1.6
Leonurus sibiricus 40 6.0 226 16.0 6.8 1.8
Spergula marina 0.1 03 171 16.2 1.1 12
Pennisetum alopecuroides 8.0 9.0 300 15.1 05 0.1
Atriplex subcordata 0.0 0.2 38.1 34.7 11.2 82
Portulaca oleracea 0.2 1.0 55 42 08 0.5
Potentilla kleiniana 3.0 7.0 99 59 1.8 03
Amaranthus retroflexus 25 6.0 222 15.0 28 0.7
Solanum nigrum 55 6.5 39.0 16.2 15.6 3.1
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Alopecurus aequalis var. amurensis 1.5 50 378 26.3 1.0 04
Panicum bisulcatum 2.0 55 219 "7 0.3 0.1
Achyranthes japonica ' 6.0 6.5 296 9.4 56 0.6
Leptochioa fusca 20 45 418 18.5 0.2 0.1
Agropyron tsukushiense var. transiens 1.2 55 336 221 34 04
Persicaria thunbergii 9.0 10 17.1 86 1.4 0.2
Sedum sarmentosum 25 55 10.7 5.1 14 02
Galium spurium 75 10 296 11.5 08 0.1
Tagetes minuta 45 8.5 502 225 171 1.4
Commelina communis : 5.0 6.0 59.2 322 23.0 42
Coreopsis altemifolia 1.0 6.0 20.0 73 21 05
Bidens frondosa 45 85 64.9 175 19.6 0.4
Abutilon avicennae 1.5 6.0 26.9 11.9 26 05
Siegesbeckia glabrescens 6.5 10.0 236 6.9 86 07
Ambrosia artemisiifolia var. elatior 20 5.0 36.3 18.1 54 0.2
Capsella bursa-pastoris ‘ 20 55 13.6 6.3 5.3 0.7
- Atriplex gmelini 0.0 05 203 171 25 1.3
Rumex crispus 2.0 55 326 12.1 15.1 1.1
Oenothera odorata 20 6.0 15.7 71 4.0 0.5
Datura stramonium 55 7.0 36.9 15.8 105 1.1
Echinochioa crus-galli 25 50 70.0 328 7.0 0.6
Ambrosia trifida 55 9.0 60.2 29.7 19.2 1.3
Digitaria sanguinalis 1.2 6.5 35.1 195 3.6 0.4
Siegesbeckia pubescens v 75 9.5 218 7.0 37 0.2
Suaeda asparagoides 0.1 05 27.0 226 50 25
Suaeda maritima 0.0 0.0 17.4 149 1.2 1.5
Aster tripolium 0.5 1.5 31.4 20.3 46 1.8
Ixeris dentata var. albifiora 0.3 1.5 105 9.6 1.1 0.3
Erechilites hieracifolia 55 9.0 26.7 13.7 75 05
Juncus effusus var. decipiens 23 55 49.7 25.1 2.1 0.5
Arthraxon hispidus 45 85 249 16.9 07 0.2
Erigeron canadensis 45 6.0 1.7 6.1 47 05
Potentilla paradoxa 52 7.0 18.6 10.8 104 0.8
Eleusine indica 40 6.5 335 14.1 55 05
Paspalum thunbergii 5.0 7.0 38.8 271 2.1 0.3
Asparagus officinalis 32 52 55.9 428 36 0.6
Digitaria violascens 25 7.0 20.7 15.0 0.6 0.2
Bidens tripartita 95 10.0 52.0 215 246 0.8
Humulus japonicus 6.5 10.0 63.6 145 38 0.3
Glycine soja 30 9.0 64.8 727 39 0.4
*) 0 : not affected, 10 : highly affected(dead)
*) NaCl 200mM,
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UEA, Avx #FUE, F50HS Fsise AsnA
solglen o) AyH Roe HE, AU, AXYWE
59 e 4 Eo| AN gAY ¢ 2FL &
o] NaCl® 200mME H7istd AA g AFAu M=
738 WAL vehdo] 7haxe A3 o5 WHAHH
v 9AA4E Jeldo WEA HEQ BeEae JYEA,
HETUE, sleAeA o], AR A0 F Fol gl
738 AEFo|len, nitEAe HoH, EdH, dA9H
s} F33te] WAy, A5F T WEAol s I
Zog Jeiygd Ad 2y ¥ %%OI A3 gol w2t 27

olFde AAvAE, REA, AF
HAHL o) Fole EW, ZW Fol
FRHEUS

€ AFuE Fol ¢
+AsAE Aes
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