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Summary

Soda rosmarinus (Bunge ex Boiss.) Akhani is one of the characteristic xerohalophytes and a dominant species of
Iranian salt marshes. This species with perennial shrub and cylindrical, succulent leaves is widely distributed in the central
desert and Dasht-e Kavir, particularly in Semnan Province and due to its well-developed root system; it plays an important
role in soil stabilization and the reduction of wind erosion. Arbuscular mycorrhizal fungi form symbiotic associations
with more than 80% of plants, enhancing growth and increasing tolerance to environmental stresses. In this research
arbuscular mycorrhizal biodiversity and root colonized percentage of S. rosmarinus were studied. Results revealed that,
despite the low mycorrhizal colonization in the roots of S. rosmarinus, its rhizosphere harbors a diverse fungal flora and
seven arbuscular mycorrhizal fungal species were identified viz. Archaeospora undulata (Sieverd.) Sieverd., G.A. Silva,
B.T. Goto & Oehl, Funneliformis geosporus (T.H. Nicolson & Gerd.) C. Walker & A. SchiiBler, Gigaspora albida N.C.
Schenck & G.S. Sm., Glomus ambisporum G.S. Sm. & N.C. Schenck, G. macrocarpum Tul. & C. Tul., Rhizophagus
aggregatus (N.C. Schenck & G.S. Sm.) C. Walker, and R. fasciculatus (Thaxt.) C. Walker & A. Schiiller, with
A. undulata being reported for the first time from Iran. The results suggest that, native plants with absent or low
mycorrhizal colonization in arid saline soils could play a role in promoting soil biodiversity.
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Fig. 1. Archaeospora undulata: A. Remnants of the sporiferous sacule (SS), B. First spore wall (Swl 1) and second spore
wall (Swl 2), C. Cavity-like spaces and polygonal pattern of the second wall, D. Prominent surrounding edges clearly

visible (Bar = 10 pum).
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Fig. 2. Soda rosmarinus roots: A. Presence and B. Absence of arbuscular mycorrhizal fungal structures.



189/YAQ

VE-F «()YP al g, [

e YeSuws | slog B 5l wan slaisS drchaeospora undulata | 455

BT bz 5l 55 5 lalS y5lanz 5 (g, Joe atee 5o
Ao lo it ) Olidog iou 50 Sl eyl iS50
Obyee ol (olulids Judo 4 (ol 09) j3S (SdjpelS lido

D950 (5|l

References

Akhani, H. & Ghorbanli M. 1993. A contribution to the
halophytic vegetation and flora of Iran. Pp. 35-44.
In: Lieth, H. & Masoom, A.Al. (eds). Towards the
rational use of high salinity tolerant plants, Vol. 1.
Kluwer Academic Publishers.

Aliasgharzadeh, N., Rastin, N.S., Towfigh, H. &
Alizadeh, A. 2001. Occurrence of arbuscular
mycorrhizal fungi in saline soils of the Tabriz plain
of Iran in relation to some physical and chemical
properties of soil. Mycorrhiza 11: 119-122.

Al-Karaki, G.N. 2006. Nursery inoculation of tomato with
arbuscular mycorrhizal fungi and subsequent
performance under irrigation with saline water.
Scientia Horticulturae 109: 1-7.

Allen, E.B. & Cunningham, G.L. 1983. Effects of
vesicular-arbuscular mycorrhizae on Distichlis
spicata under three salinity levels. New Phytologist
93:227-236.

Asghari, HR. & Cavagnaro, T.R. 2010. Mycorrhizal
response of halophytes to plant growth in non-
saline soil conditions. Proceeding of 19th. World
Congress of Soil Science, Soil Solutions for a
Changing World. 1-6 Aug. 2010, Brisbane,
Australia.

Asghari, H.R., Marschner, P., Smith, S.E. & Smith, F.A.
2005. Growth response of Atriplex nummularia to
inoculation with arbuscular mycorrhizal fungi at
different salinity levels. Plant and Soil 275:
181-193.

Asri, Y. 2025. A checklist of halophytes and salt-tolerant
plants of Iran: characteristics, distribution and
potential economic values. Rostaniha 26(1): 77—

101. DOI: 10.22092/bot.j.iran.2025.370567.1433.

&) il
3 Gpole e ot BT Glis 5l alews onl 4

Baghestani Maybodi, N. & Zare, M.T. 2009. Some
ecological requirements and exploitation of Seidlitzia
rosmarinus in the desert region of Yazd Province.
Environmental Sciences 6(3): 31-42 (In Persian).

Blaszkowski, J. 2012. Glomeromycota. W. Szafer.
Institute of Botany, Polish Academy of Sciences.

Brundrett, M., Melville, L. & Peterson, L. 1994. Practical
methods in mycorrhizal research. University of
Guelph. Mycologue Publications, Guelph, Ontario.

Cantrell, I.C. & Linderman, R.G. 2001. Preinoculation of
lettuce and onion with VA mycorrhizal fungi
reduces deleterious effects of soil

Plant and Soil 233: 269-281.

Carvalho, L.M., Correia, P.H. & Martins-Loucao, A.

salinity.

2001. Arbuscular mycorrhizal fungal propagules in
a salt marsh. Mycorrhiza 14: 165-170.

Furlan, V., Bartschii, H. & Fortin, J.A. 1980. Media for
density gradient extraction of endomycorrhizal
spores. Transactions of the British Mycological
Society 75: 336-338.

Gerdemann, J.W. & Nicolson, T.H. 1963. Spores of
mycorrhizal Endogone species extracted from soil
by wet sieving and decanting. Transactions of the
British Mycological Society 46: 235-244. DOI:
10.1016/S0007-1536(63)80079-0.

Giri, B., Kapoor, R. & Mukerji, K.G. 2003. Influence of
arbuscular mycorrhizal fungi and salinity on
growth, biomass and mineral nutrition of Acacia
auriculiformis. Biology and Fertility of Soils 38:
170-175.

Harisnaut, P., Poonsopa, D., Roengmongkol, K. &
Charoensataporn, R. 2003. Salinity effects on
antioxidant enzymes in mulberry cultivar. Science

Asia 29: 109-113.



VE-F (VP ol doeiin) | 55500 VoSl slog B 5l asas lssS drchaeospora undulata | 455

V4+/190

Hilderbrandt, U., Janetta, K., Ouziad, F., Renne, B.,
Nawrath, K. & Bothe, H. 2001. Arbuscular
mycorrhizal colonization of halophytes in
Central European salt marshes. Mycorrhiza 10:
175-183.

Khan, A.G. 1974. The occurrence of mycorrhizas in
halophytes, hydrophytes and xerophytes, of
endogone spores in adjacent soils. Journal of
General Microbiology 81: 7-14.

McGonigle, T.P., Miller, M.H., Evans, D.G., Fairchild,
G.S. & Swan, J.A. 1990. A new method, which
gives an objective measure of colonization of roots
by vesicular arbuscular mycorrhizal fungi. New
Phytologist 115: 495-501.

Oechl, F., Silva, G.A.D., Goto, B.T. & Sieverding, E.
2011. New recombinations in Glomeromycota.
Mycotaxon 117(1): 429-434. DOI: 10.5248/117.429.

Phillips, J.M. & Hayman, D.S. 1970. Improved

procedures for clearing roots and

staining parasitic and vesicular-arbuscular
mycorrhizal fungi for rapid assessment of
British
Mycological 158-161.
DOI: 10.1016/S0007-1536(70)80110-3.

Pond, E.C., Menge, J.A. & Jarrell, W.M. 1984. Improved

infection.  Transactions of the

Society 55:

growth of tomato in salinized soil by vesicular
arbuscular mycorrhizal fungi collected from saline
sites. Mycologia 76: 74—84.

Rozema, J., Arp, W., Van Diggelen, J., Van Esbroek, M.,
Broekman, R. & Punte, H. 1986. Occurrence and
ecological significance of vesicular-arbuscular
mycorrhiza in the salt marsh environment. Acta
Botanica Neerlandica 35: 457-467. DOI:
10.1111/.1438-8677.1986.tb00485 .x.

Ruiz-Lozano, J.M., Azcén, R. & Goémez, M. 1996.
Alleviation of salt stress by arbuscular mycorrhizal

species in Lactuca sativa plants.
Physiologia Plantarum 98: 767-772.

Sengupta, A. & Chaudhuri, S. 1990. Vesicular arbuscular

mycorrthiza (VAM)

Glomus

in pioneer salt marsh
plants of the Ganges river delta in West Bengal
(India). Plant and Soil 122: 111-113. DOI:
10.1007/BF02851917.

Sieverding, E. 1988. Two new species of vesicular
arbuscular mycorrhizal fungi in the Endogonaceae
from tropical highlands. Angewandte Botanik
62: 373-380.

Spain, J.L. 2003. Emendation of Archaeospora and its
type species, Archaeospora trappei. Mycotaxon
87:109-112. DOI: 10.3390/j0f11020097.

Tressner, H.D. & Hayes, J.A. 1971. Sodium chloride

tolerance  of  terrestrial  fungi.  Applied
Microbiology 22: 210-213.

Wang, W., Vinocur, B. & Altman, A. 2003.
Plant responses to drought, salinity
and extreme temperatures: toward
genetic engineering for stress tolerance.

Planta 218: 1-14. DOI: 10.1007/s00425-003.
Yamato, M., Ikeda, S. & Iwase, K. 2008. Community
of arbuscular mycorrhizal fungi in coastal
vegetation on Okinawa Island and effect of the
isolated fungi on growth of Sorghum under
salt-treated conditions. Mycorrhiza 18: 241-249.
Zangeneh, S. 2012. Investigation of the mycorrhizal
status  of some

predominant plants in

deserts of Semnan province (NE
Rostaniha 13(1): 105-108 (In Persian). DOI:

10.22092/botany.2012.101399.

Iran).



