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Abstract ;: Saline habitat is one kind of the most stressful habitats. The plant growth, development, reproduction and all the life
cycles may be affected in this enviroﬁment. Halophyte is a natural flora that inhabits the salt environments. In the long term of
evolution, halophytes have formed a lot of special strategies for survival and occurring in this habitat. During the plant life
cycle, seeds of most plant species have the highest resistance to extreme environmental stresses, whereas seedlings are most
susceptible. The period of germination and establishment is the most critical stage in the life cycle, which is a crucial factor in
determining the species distribution and community components. The survival of plants under salt conditions is meinly
associated with the germination mechanisms that ensure seed germination and seedling development at the favorable time and
place. ’

The osmotic effect and the specific ion toxicity are the two main factors that cause germination inhibition. However, there
isn’t consensus on which one is more important than the bther. It may be a combination of the two factors and varies with the
species and the types of salts. The interaction between salinity and temperature during the germination period also control
halophyte seed germination and determine the seedlings which can establish successfully in saline habitats.

Halophytes can endure high salinity. Even though the salinity is too high for seed germination, seeds can remain viable
until the stress is relieved. An impo}tant characteristic of halophyte seeds is their ability to remain dormant at high salinity and
germinate later when salinity is reduced, while glycophyte seeds can not survive at the same salinity. The soil seed bank of
halophytes provides a significant means by which the population inforination is able to be reserved even in the stressful

environments, avoiding the local extinction of some specific populations. Seed polymorphism is an essential mechanism for
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parent plants to respond to various environmental conditions and allocate their nutrition to different seed morphs, providing
more opportunities for the plant population esfablishing. Some halophytes germinate at the special time and space, this
characteristic ensure that they complete the early development stage in favorable environments. The different reproductive
strategies make halophytes have more opportunities to survive in the saline habitats.

In this paper we summarized the relationships between the saline habitat and halophyte seed germination in two parts:
(1) The influence of salinity on seed germination. (2) The adaptive Strategies of halophyte seed germination.
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Table 1 The effect of NaCl salinity on seed germination of species of halophytes(percentage of seed germination)[?2]

LR YRR FALE —0. 75~ —2.25 MPa NaCl B AN REBH
Bk B A B 8B B, AR

feb 42 NaCl 3 F Concerntration( %) £ %k
Species 0.0 1.0 3. 0 5.0 Reference

Atriplcr patula 97.0 45.0 0.0 0.0

Atriplc v triangularis 82.0 50.0 4.0 0.0

Baccharis salicina 31.0 18.0 0.0 0.0 Ungar,1968

Eurotia lanata 100. 0 57.0 6.0 0.0 WorkmanandWest, 1967

Hordeum jubatum 100. 0 85. 0 0.0 0.0 Ungar,1974b

Iva annua 40. 8 13. 6 0.0 0.0 Ungar,1967b

Plantago coronopus 94. 0 34.0 0.0 — Partridge and Wilson,1987

Salicornia bigelovii 51.0 31.0 16. 0 12.0 Rivers and Weber,1971

Salicornia brachiata 89.0 84.0 63. 0 — Joshi and Lyengar,1982

Salicornia europaea 62. 0 42.0 8.0 2.0 Ungar,1979

Salicornia pacifica 90. 0 80. 0 8. 0 2.0 Khan and Weber,1986

Spergularia marina 96. 0 56.0 1.0 0.0 Ungar,1984a

Spergularia media 76.0 40. 0 — — Ungar and Binet,1975

Spartina patens 100. 0 100. 0 34. 0 0.0 Seneca, 1969

Suaeda depressa 47. 0 33.0 14.0 — Williams and Ungar,1972

Suaeda linearis 30. 0 23.0 5.0 1.0 Ungar,1962

Tamarix pentandra 54.0 47.0 40.0 29.0 Ungar,197b
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HBAR: O THREES OEBHMMERREBABE ., SREE,. FRGHEDYR . B FEHXDAF G DP, F—
MY . EEEM TSR ANTFE,. TES L HF A0 EKFWH AR, B REY 7 EHKMEAR; R
— WA, AFRMAOEY . ERNEEBEFHNIHGSHBFESUHEX . AHUARD ., EHRE P S LB H L BN TFERE
R, A KB PR, U 1 FAEY SR BEPHBEARSH T EHXEEE, MEFEED S
KB FEEPUNAREX IRERIEFZEFEEHYTUGEL CEAERKEN M E R . XFLEWMFHE M —F4EE
YRAEEUAB A FENRFREAEENEEZENLS, Khan M Gul WIRXRAXERFERE. ORI EU R HER
W R EE AR K Suaeda fruticosa (JBBERL) . Cressa cretica (B IEWFL) . Arthrocnemum macrostachyum (JR B B ) #l Atriplex
griffithii (BEMNWHEBESEMTEAEFEFOEXE . HFERIDWEASKENBH TR L., XMW Salicornia
viginica(BERDHEBKR G SHEHEBE RN 6. 4% . MEMFELERFEN 92.3% . KA HWMAWMHXE, HA - REELHE
KZEHY Spartina foliosa BAREREL WL FEREH FE . XHMEY L ESEREBENAREXRER  FUAESEBHEERY
A2 B R FE DL AR . BR (H. ammodendron) IR FREGMF B HRBRIF I0ONMNALEL . ORA LM FE.

%3 #HBSM) IR (SD) By FhF R
Table 3 Seed banks in salt marsh(SM)and salt desert(SD)communities[5°

1“r'

B WA T 5% Xk

Community Location No. of seeds(No/m?) Reference
Salicornia- Hordeum Ohio, U.S. (SM) 479,200 Badger and Ungar, 1994
Atriplex prostrata Ohio, U.S. (8M) 108,280 Ungar, 1984
Spergularia marina California, U.S. (SM) 83,050 Josselyn and Perez, 1981
Suaeda vera | Norfolk, U, K. (§M) 20,494 Ungar and Woodell, 1993
Juncus gerardii Pori, Finland (SM) 13,669 Jutila, 1998
Juncus roemerianus Florida, U. S. (‘SM) 9,702 Looney and Gibson, 1995
Spartina patens Louisiana, U.S, (SM) 2,920 Baldwin et al. , 1996
Scirpus maritimus Utah, U.S. (SM) 2,194 Smith and Kadlec, 1983
Atriplex griffithii Karachi, Pakistan, (SD) 2,000 Khan, 1993
Atriplex patula Manitoba,Canada, (§M) 2,100 Welling et al. , 1988
Suaeda fruticosa Karachi, Pakistan, (SD) 1,001 Khan, 1993
Puccinellia maritima Germany (SM) 1,130 Bernhardt and Handke, 1992
Phragmites australis Manitoba, Canada (SM) 1,400 Welling et al. , 1988
Distichlis spicata Utah, U.S. (SM) 850 Smith and Kadlec, 1983
Spartina patens Rhode Island, U. S. (SM) 470 humway and Bertness, 1992
Arthrocnemum indicum Karachi, Pakistan (SM) 110 Gulzar and Khan, 1994
Solidago semperviren California, U.S. (SM) 58 Lee, 1993
Spartina alterniflora Massachusetts,U. S. (SM) 42 Hartman, 1984
Suaeda maritima | Sussex, U. K. 27 Hutchings and Russell, 1989
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EEMERETHES, M FENGFAEREEMY, IR 1 FEREHY B EFEN - MEBEENXK, ERIET HE™E
BB E R RFURFHEFHRRMHFOKE.
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