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FOREWORD

During the EXPO 2000 in Hannover/Germany displayed the EU Concerted Action
Group their achievements towards Sustainable Utilisation of Halophytes in several ways .

1 — They had a sizable display of halophytes and saline irrigation systems in the
Botanical Garden of the University of Osnabrueck.

2— A display of halophytes useful for food and feed was contributed to the hall ”food”
at the EXPO 2000 fairgrounds in Hannover and

3— Most important, the internet presentation on the home page jointly with the city of
Osnabrueck ULR www. usf. uni-osnabrueck. de/projects/expo2000. This homepage was
visited by 63000 times during the EXPO2000 practically from all continents and most
countries of the world.

The 4th activity was the workshop at the beginning of the display in May 2000 at the
Botanical Garden of the University of Osnabrueck where most participants of the Concerted
action presented the final results of their work on halophytes during the preceding 3 years.
The results will soon appear in a volume published by Kluwer Acad. Press.

During this workshop was the International Society of Halophyte Utilisation founded.
Mr. Xiaojing Liu was founding member of this group. The main purpose of the new society
is the promotion of sustainable utilisation of halophytes and saline irrigation all over the
world. One of the main activities is the initiation and organisations of conferences in various
parts of the world. Mr. Xiaojing Liu offered as first place a meeting in Huanghua City /Hebei
Province/China. While we were meeting in Huanghua the next meetings in Doha/Qatar and
Cairo/Egypt were initiated and more meetings in Agadir/Morocco and Karachi/Pakistan
were planned. The meeting in Doha and Cairo took place already and the results of these
conferences will be available in the near future. All meetings organised or coorganised by
ISHU will encourage local scientists, engineers and developers to start pilot projects for
saline cropping systems and propagation sites for useful halophytes. Research and breeding
programs to promote salinity tolerance in plants were also included.

The meeting in Huanghua went extremely well. Organisation and scientific content was
so good, that the conference could serve as model for the following meetings; we followed it
with the same success in Doha. Mr. Xioajing Liu and his colleagues deserve thanks from all
participants for their excellent work. We also thank the South-South Cooperation Fund of
Chinese Academy of Sciences, Hebei Foreign Expert Bureau and the other Sponsors for this
conference for their support. The scientific contributions are compiled in this volume
together with the identification of the next main tasks to achieve universal acceptance of
halophytes as cashcrops and of saline irrigation techniques as solution for the management of

saline and desert regions of the world.



We hope that this volume contributes to that effort. We thank the publisher for the fine
presentation of our objectives and hope that the scientific community makes good use of this

volume.

Osnabrueck, April 2002
77, j{/ 't/)/ﬁ
//

(Helmut Lieth)
President of Intenational Society of Halophyte Utilisation

Professor em., Dr. of University of Osnabrueck, Germany
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PSS ELEL O FELELECES NN SR EL CIEAE P AL FES ER
OOFPELLBMWGBFRY, REZ TR TABADLEIHNIAIHN T AP TS,

XWIA FEE A MR E HAEY ZFHP

FEBE E B A SCH A (UNESCO M R A (FAO) R R LG, &t R E B &l Y
9.54 {Z ha, HBEEFH R, RERAR GEHOELBHL 1LY 3693. 3 7 ha, B Aihwiih 2y
4486.7 J1 ha B ¥EELBAL 1358 1733.3 77 ha, B¥(H 9913.3 7 ha,

1989 4, RE 2 MHYWF T EM Aronson BB K BREFE R T —& G-y —
it R ELAE YT ) IR R T 1560 RFEERY, NS PBT 117 881 550 )& . BRIEFZA
Z,HESRBHABEROEM. 1990 £, LEERHEHRTELEAREBEHAZ R BHE
R T — (RN EE, R IABH R L SF Y. SR, R LT
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1.1 WEHEHEDOIFE

BEEEREHEMFE, LABEF L2REEEY ., RIS ERAHYMEN, TERLH
Greenway 3§ (1980) WY 3h = 1A & SUAE NS E2h A MM AR M, B FLEEZE & 3. 3X 10°Pa
(FHZTF 70 mmol /L # B Eh) LA b fg EhoK 398 o IE 35 A 6 36 52 B 2 5 R (R 200 2 20 Ak
9, BRI EEY . DRXMRAERE TR 2 A, A H 8 JE b A R0 75 I Bl 55 e
AT LAIE# A K IR SE AR 45 o, 401 a3 Sk R itk
1.2 hEEILLE YRR

RYE LR R E Y AR, N E R, RIS S REIFR I I W SR AR I R4
PR BRI X, KBRS AS | B 4 4TS 5 IR B X3 BT A O 3R 8 L 45 K M
o MEHETERATEAEMY 430 FL 0BT 66 B, 197 B E A BY B EHRERE
B ARER ERL ERE, HAH S P E YRR B8 46.8% (E 1),



®1 pEMBEHEDETIA

# R MR # R ks
Acanthaceae Acanthus 2 Petrosimonia 2
Acrostichaceae Acrostichum 2 Salicornia 1
Aizoaceae Sesuvium 1 Salsola 16

Trianthema 1 Suwaeda 16
Amaranthaceae Allmania 1 Sympegma 1
Trichurus 1 Combretaceae Luminitzera 2
Apocynaceae Apocynum 1 Terminalia 1
Cerbera 1 Commelinaceae Murdannia 1
Poacynum 2 Compositae Artemisia 7
Asdepiadaceae Cynanchum 2 Brachyactis 1
Gymnanthera 1 Chorisis 1
Tylophora 1 Cirsium 1
Betulaceae Betula 1 Dendranthema 1
Bignoniaceae Dolichandrone 1 Helichrysum 1
Boraginaceae Coldenia 1 Inula 1
Cynoglossum 1 Karelinia 1
Gastrocotyle 1 Ligularia 2
Heliotropium 2 Mulgedium 1
Mertensia 1 Paramicrorhynchus 1
Messerschmidia 2 Parumicror 1
Nonea 1 Pyrethrum 11
Rochelia 1 Saussurea 9
Caryophyllaceae Spergularia 1 Scorzonera 3
Chnopodiaceae Anabasis 3 Seriphidium 9
Atriplex 10 Tarazacum 4
Bassia 3 Tripolium 1
Ceratoides 1 Youngia 1
Chenopodium 4 Conoolvulaceae Calystegia 1
Corispermum 3 Ipomoea 7
Halocnemum 1 Stictocardia 1
Halopeplis 1 Cuciferae Dilophia 1
Halostachys 1 Lepidium 4
Haloxylon Thellungiella 2
Kalidium 5 Cyperaceae Carex 4
Kirilowia 1 Cyperus 1
Kochia 3 Fimbristylis 4
Nanophyton 1 Juncellus 1
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Dryopteridaceae

Elaegnaceae

Frankeninaceae
Goodeniaceae
Guttiferae
Hernandiaceae

Hydrocharitaceae

Iridaceae
Juncaginaceae

Labiatae

Lecythidaceae

Leguminosae

Mariscus
Remirea
Scirpus
Crytomium
Elaegnus
Exocoecaria
Frankenia
Scaevola
Calophyllum
Hernandia
Euhalus
Halophila
Thalassia
Iris
Triglochin
Ajuga
Lueucas
Scutellaria
Barringtonia
Alhagi
Astragalus
Canavalia
Derris
Desmodium
Glycine
Glycyrrhiza
Gueldenstaedtia
Halimodendron
Indigofera
Lathyrus
Melilotus
Oxytroipis
Pongamia

Sesbania

Liliaceae
Loganiaceae
Lythraceae

Malvaceae

Meliaceae
Myoporaceae
Myrsinaceae

Najadaceae

Olacaeae
Onagrceae

Palmae

Palmae
Pandaaceae
Plantaginaceae
Plumbaginaceae

Poaceae

Sophora
Sphaerophysa
Trifolium
Asparagus
Mitrasacme
Pemphis
Althaea
Hibiscus
Thespesia
Xylocarpus
Mylocarpus
Aegiceras
Cymodocea
Zannichellia
Ximenia
QOenothera
Cistanche
Orobanche
Nypa
Pandanus
Plantago
Limonium
Achnatherum
Aeluropus
Cenchrus
Crypsis
Digitaria
Hordeum
Ischaemum
Lepturus
Leymus
Panicum
Parapholis

Paspalum
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Phragmites 1 Scrophulariaceae Castilleja 1
Puccunellia 5 Dodartia 1
Sclerochloa 1 Linaria 1
Spartina 4 Odontites 1
Spinifex 1 Lysimachia 1
Sporobolus 1 Simaroubaceae Suriana 1
Thuarea 1 Solanaceae Lycium 4
Zoyia 1 Sonneratiaceae Sonncratia 3

Polygonaceae Polygonum 8 Sterculiaceae Heritiera 1
Rumex 2 Tamaricaceae Reaumuria 2

Potamogetonaceae ~ Halodule 2 Tamariz 13
Phyllospadix 2z Umbelliferae Cnidium 2
Posidonia 1 Glehnia 1
Ruppia 1 Peuceddanum 1
Syringodium 1 Schumannia 1
Zostera 6 Seseli 1

Primulaceae Glauzx 1 Sieem 1
Lysimachia 1 Verbenaceae Avicennia 1

Panunculaceae Halerpsetes 5 Clerobendrum 1

Resistonaceae Leptocarpus 1 Vitex 1

Rhizophoraceae Bruguiera 4 Zygophyllaceae Nitraria 2
Ceriops 1 Peganum 1
Kandelia 1 Zygophyllum 5
Rhizophora 3

Rosaceae Potaninia 1
Potentilla 1
Sibbaldia 1

Rubiaceae Scyphiphora 1

Rutaceae Haplophyllum 2

Saliaceae Populus 1

Sapindaceae Allophylus 1
Dodonaea 1

2.1

. 8t 66 BE, 197 IR, 430 £

MR EEREEY R BB ARE , H o 34 B R AR, 2 o E 2 A R R
S1- 500 JP b A 29 BAMR AR, 2905 E b W BB 14. 7%, XA KB T HE

¥ Flowers % (1985) 1 Aronson (1989) 358, LI & 1 E 430 PRI BT 66 #F
E’-J$§,Kxﬁéﬁﬁiﬁ%%EiaNﬁ]iﬂtﬂﬂzé’aﬂiﬁﬁj?ﬁiﬁ@%%ﬁ%HHEE’J~%§#E%,F)fu
BARLNANEERY R L EREY .
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£h #h 4 M ¥ (Recreto-halophytes), K 7 X 43 Ky ¥ 2, — 26 2 1) 40 80 28 49 £h 4 1) (Exo-
recreto-halophytes) ,iX B ¥ B A L IR , 18 i AR R EHE N Ky B SN; H—R A
] Py W5 2k A 2k 4 # 4 (Endo-recreto-halophytes) , B MR 1 H A 2 # 1 (salt bladder) , ¥ &
P8k 4 BB o BFHIE R, (2) BLEE A (Euhalophytes) , Jorft X 4 2%, B
n A R E 2R A 8 (Leaf succulent euhalophytes) 3B T BAEM F AR AR NFE A
PR P, A RZERFLEI LY (Stem succulent euhalophytes) , B FHEFEFEAH
SmE T R R ()R (Pseudo-halophytes), Ir2$Eh 4 M4 EL 3 7/
REWREV A AIRIA R E AR, U E =AY, E P EM M T EFE
il

F—RAPR s L R E Y, T E G BRE A E BB (Acanthus) Y1, INE R
(Acanthus ebracteatus) ; HE TG ME B (A. ricennia) Y , G ME (A. marina) ; JETE
B & BB Tpomoea) Y, HEA 7 F, WHHZU. polymorpha) JEEHE . pesligridis)
5 BER LR PO BRI B (Frankenia) WY, FE RAE 1| MBSMIE (F. puloerulenta) ; 5 4 4%
Bl B 4 W B (Aegiceras) ¥ ¥y, tn i 7 B (A. corniculatum ) ; H £ 7+ #F Ff #y *b 11 22 &
(Limonium) Wi¥) , PEH 10 Ff, 00 A FH OB (L. bicolor) AL AMNLE (L. aureum) % ; KA F}
FPESNTREXFEMYEY, HlMEER (Aeluropus) . KK B & (Spartina) . [ 1t E &
(Crypsis) . B RIB (Sporobolus) BEH L& (Cenchrus) . L HE (Digitaria) % J& (Panicum ) Fl
R (Paspalum) P RIEZFHY B AR FHEAER Glawo) Y, HEH 1 Fig
FLE(G. maritima) ; LB R KIGEIR (Castieleja) T4 , KM B (C. pallida) ; EHIRL 1Y
RHIR (Tamariz) MLLEJE (Reaumuria) Y , BEWIB A 10 AMAWBE 2 Fh.

A AR B B A 4, R R R BB (Asriplex) . B JR (Chenopodium) JEE IR
(Salsola) 1Y), K P HIEFBEYE 10 /Fh,

BREAEY, AR T AR R TRAE B (Suaeda) , MEL R GFE (S. salsa) .
W% (S. glauca) %, % £ X B (Salsola) Yy, 3 £ 3 (S. scopparia). K11 F ¥ (S.
Junatoxxii ) ; 25 I FRAL 89 EL 3R A AE W A BB 9 S AR JR (Halostachys) 47, 28 MA (1.
belonggeriana) , ¥ 35 K J& ( Halocnemum ) ¥ %y, 10 & W K (H. strobilaceum ), 1 JK I\ /B
(Kalidium ) ¥4, iR MEL TR (K. schrenkianum) JOSMHER TOT (K. cuspidatum) % G E T E
(Salicornia) YY) , MG E T (S. europaea) 2.

BEREEEY, RAB RN EIR (Phragmites) Y], 2% (P. communis) s EHEY
FHE B (Artemisia L. )HEY) » TR (A anethifolia) , I & (A. littoricola) %5,

2.2 ERAHYMESRE

MEETSF ERDR R A AR5 K A A | op A b A W S b A A 3 RO
2.2.1 KAEZLAHB

KEREEYF BRI &MY 5K Y. VLK A A 5 A5 T M e R K
Eﬁﬁ\?ﬁ?ﬁﬂﬁIZQ‘JJ&K'—?*BDKIZ@&W%B‘U&K%Q%MJKQE%&E*E%E‘J%?&?%?IEEJ%E
ML KA L AR R R R E EEH EPRRT HRZRMR T, TEHBERUK S 55 %K,
PAARRE A BB THL LU NIE S, X — BRIV SR B R X KA IR E
XT%EEB"JJ‘@ZEE?W%EEE?TEJT’UK%:’:‘.E*E%H‘]W‘T%E&EEF??&’/"ogﬁmmﬁiﬁ%w
AR RIER T, T ATt L7 835 R 5 UK EEY £ H 8T Y, kot 3
(Zostera) )| E B (Ruppia resteliata) \MFN G B (Phyllospadiz spp. )%,



FEKE Y E B A T IBERR BERNMEH . BUKBR SRR . HYRAFAE
% T KBARE , G E A B TR 2 BRI K AR SR TR v RE. HY
W EE AL AR A S IR B PR R, i 208 B B PR KT 5. i TAESE Pt 20K 4 1R
R TR ERS, D EYH R REDR ™ EMRESFEKAS Hk L RAN
FPAEEYIFET R BAA B E YA SR Y R RH KK E (Spartina spp. ) £
1 ¥ (Salicornia eurcepea) /K3 2% (Triglochin spp. ). 15 2 (P. australis, K H)  FH
(Scirpus spp. V%,

2.2.2 PARAHY

FHELEEYEEEEL WS KBEFSESLER N ES P EEY . YT
EHEIRSFHER. EBSERAEFEEY BT, ARG 2 3 B K, R e 52
KRG T 2, BRAEET LMY IR ARG TR SR AN T8 CESE KR
FUCH A TS 8, W H 2 A4 WY % (Suaeda salsa) . K308 (S. glauca) , WL WY & £ (A.
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