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Summary

Sugarcane (Saccharum officinarum L.) is one of the important agricultural plants adapted to tropical and
subtropical areas of the world which has been cultivated for hundreds of years in different regions of Iran. Due to the
high dependency of this plant to mycorrhizal fungi for higher growth and yield, the flora of mycorrhizal fungi of
sugarcane fields was investigated in Khuzestan province. For this purpose, 64 mixed soil samples were collected from
the fields belonged to eight large sugarcane cultivation and industry companies and transferred to the Iranian Research
Institute of Plant Protection (Tehran, Iran). Collected spores by wet sieving and decanting method followed by sucrose
density gradient centrifugation were used for preparing permanent slides. By examining diagnostic morphological
characteristics, 30 species of arbuscular mycorrhizal fungi, namely, Acaulospora gedanensis, A. herrerae,
A. scrobiculata, Archaeospora schenckii, A. trappei, Claroideoglomus claroideum, C. etunicatum, Dentiscutata
erythropus, Diversispora gibbosa, Dominikia aurea, Entrophospora infrequens, E. kentinensis, Funneliformis
constrictus, F. coronatus, F. geosporus, F. mosseae, Gigaspora rosea, Glomus corymbiforme, G. macrocarpum,
G. nanolumen, Oehlia diaphana, Paraglomus albidum, Rhizoglomus microaggregatum, Rhizophagus aggregatus,
R. custos, R. fasciculatus, R. intraradices, R. invermaius, Scutellospora calospora, and Tricispora nevadensis were
identified of which six species viz. Diversispora gibbosa, Dominikia aurea, Entrophospora kentinensis, Glomus
corymbiforme, Rhizophagus custos, and Tricispora nevadensis were found new for Iran and described here.
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Fig. 1. The slide prepared to examine the spores of mycorrhizal fungi.
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Fig. 2. A broken spore to examine its external and internal morphological characteristics.
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Acaulospora gedanensis Btaszk.

A. herrerae E. Furrazola, B.T. Goto, G.A. Silva, Sieverd. & Oehl

A. scrobiculata Trappe

Archaeospora schenckii (Sieverd. & S. Toro) C. Walker & A. SchiBler

A. trappei (R.N. Ames & Linderman) J.B. Morton & D. Redecker

Claroideoglomus claroideum (N.C. Schenck & G.S. Sm.) C. Walker & A. Schufler

C. etunicatum (W.N. Becker & Gerd.) C. Walker & A. Schiiler

Dentiscutata erythropus (Koske & C. Walker) C. Walker & D. Redecker

Diversispora gibbosa (Btaszk.) Btaszk. & Kovacs

10. Dominikia aurea (Oehl & Sieverd.) Btaszk., Chwat, G.A. Silva & Oehl

11. Entrophospora infrequens (I.R. Hall) R.N. Ames & R.W. Schneid.

12. E. kentinensis C.G. Wu & Y.S. Liu, in Wu, Liu, Hwuang, Wang & Chao

13. Funneliformis constrictus (Trappe) C. Walker & A. Schi3ler

14. F. coronatus (Giovann.) C. Walker & A. SchuBler

15. F. geosporus (T.H. Nicolson & Gerd.) C. Walker & A. Schui3ler

16. F. mosseae (T.H. Nicolson & Gerd.) C. Walker & A. Schiiler

17. Gigaspora rosea T.H. Nicolson & N.C. Schenck

18. Glomus corymbiforme Btaszk.

19. G. macrocarpum Tul. & C. Tul.

20. G. nanolumen Koske & Gemma

21. Oehlia diaphana (J.B. Morton & C. Walker) Btaszk., Koztowska, Niezgoda, B.T. Goto & Dalpé
22. Paraglomus albidum (C. Walker & L.H. Rhodes) Oehl, G.A. Silva & Sieverd.

23. Rhizoglomus microaggregatum (Koske, Gemma & P.D. Olexia) Sieverd., G.A. Silva & Oehl
24. Rhizophagus aggregatus (N.C. Schenck & G.S. Sm.) C. Walker

25. R. custos (C. Cano & Dalpé) C. Walker & A. SchiilRler

26. R. fasciculatus (Thaxt.) C. Walker & A. SchiRler

27. R.intraradices (N.C. Schenck & G.S. Sm.) C. Walker & A. Schiiler

28. R.invermaius (I.R. Hall) C. Walker

29. Scutellospora calospora (T.H. Nicolson & Gerd.) C. Walker & F.E. Sanders

30. Tricispora nevadensis (Palenz., N. Ferrol, Azcén-Aguilar & Oehl) Oehl, Palenz., G.A. Silva & Sieverd.
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Fig. 3. Diversispora gibbosa: A-B. The four-layered wall and the reaction of spore wall layers one (swl 1) and two

(swl 2) to the lactic acid in the mounting material.
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Fig. 5. Entrophospora kentinensis: A. Sporiferous saccule attached to the forming spore, B. Spore wall (swl) and

jerminating wall (jwl) layers inside the spore.
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Fig. 7. Rhizophagus custos: A. Aggregated spores, B. Four-layered wall of the spore.

Slo mhaw >, o)lge IS Sjw by ;5 A-B :Tricispora nevadensis —A 5%
Fig. 8. Tricispora nevadensis: A-B. Spiny, thorn-like projections on the outer wall of the spore surface.



VEY dOOVF il oo [ o 5 ys8n Y sSewgs] slag 8 5l sas aisS wix | 455 86/A%

bl callae (Palenzuela et al. 2010) ), Sen 9 g5l
plol Caro g cuiS Gl b gl S5l g6 ol
Loy @ o5 ab gilube (BSesS e 5 Goes
sz BB acgoxe ;o IRAN 18280 4 IRAN 18279  slao,los

(A JS) 09 oo (50855 198 (S el lidios e

Sl Sl

Slo pyze gae (G el ()8 xS BT
ol mlo 5 Sa Ghigel 5 Olidd dusie ole
Jlosl 5 Goplaez 5o laal ohlKes uizen g pliwjes
(0158) s98 (S0l Dlihod dunnie a4 S sladiges
Ded oo (10,08 5 (6] Kulns

References

Blaszkowski, J. 1995. Glomus corymbiforme, a new
species in Glomales from Poland. Mycologia
87(5): 732-737.

Blaszkowski, J. 1997. Glomus gibbosum, a new species
from Poland. Mycologia 89(2): 339-345.

Brady, N.C. & Weil, R.R. 1999. The Nature and
Properties of Soils (2nd edn). Prentice Hall, Upper
Saddle River, New Jersey. 881 pp.

Cano, C., Bago, A. & Dalpé, Y. 2009. Glomus custos sp.
nov., isolated from a naturally heavy metal-
polluted environment in  southern
Mycotaxon 109(1): 499-512.

Evelin, H., Kapoor, R. & Giri, B. 2009. Arbuscular

mycorrhizal

Spain.

fungi in alleviation of salt
stress: a review. Annals of Botany 104(7):
1263-1280.

Ershad, D. 2022. Fungi and Fungal Analogues of Iran.
Ministry of Agriculture, Agricultural Research,
Education and Extension Organization, Iranian
Research Institute of Plant Protection, Tehran.
695 pp.

Furlan, V., Bartschi, H. & Fortin, J.A. 1980. Media for

density gradient extraction of endomycorrhizal

Tricispora nevadensis (Palenz., N. Ferrol, Azcén-
Aguilar & Oehl) Oehl, Palenz., G.A. Silva & Sieverd., in
Oehl, Silva, Sanchez-Castro, Goto, Maia, Vieira, Barea,

Sieverding & Palenzuela, Mycotaxon 117: 310 (2011)

(G S 4 bl (sloged B gloged-0,; w00 Sl

WY du l ISace Sla o)lesd (ol e oo B0V b 59,5
Waolrs g Sl el b eBladiaes U Blad bl Jol aY
ORERSEIE WIE S IS ST VE RIS NE SOV}
S Kz p b Sl mhaw cligp csnlin LB a5 4
Jlad S L waes el g bl (G Sl b Ghgm
oo 30 0g, e VB Job b i Sla o)lg0 90 5 S (slaay
tas S 110 55 b oly i 53 e siasSen P Bl
Wl ge 0 (SBrw 4 a5 Y wx b (S olas S
‘4\3; u;‘ sl C.E...J u;'?)l':’ o)|9.3'~> J&w g g_:L.».»).:

spores. Transactions of the British Mycological
Society 75(2): 336-338.

Gerdemann, JW. & Nicolson, T.H. 1963. Spores of
mycorrhizal fungi isolated from soil by wet
sieving and decanting. Transactions of the
British Mycological Society 46: 235-244.
http://dx.doi.org/10.1016/S0007-1536(63)80079-0.

Karimian, K.H., Goltapeh, E.M. & Minassian, V. 2005.
Arbuscular mycorrhizal fungi from Iran. Journal
of Agricultural Science and Technology 1(2):
301-313.

Kumar, T. & Ghose, M. 2008. Status of arbuscular
mycorrhizal fungi (AMF) in the Sundarbans of
India in relation to tidal induction and chemical
properties Wetlands
Management 16(6): 471-483.

Linderman, R.G. 1988. Mycorrhizal interaction with the

of soil. Ecology and

rhizosphere microflora:
effect. Phytopathology 78: 366-371.

Matamoros, M.A., Baird, L.M., Escuredo, P.R., Dalton,
D.A., Minchin, F.R., Iturbe-Ormaetxe, 1., Rubio,
M.C., Moran, J.F., Gordon, A.J. & Becana, M.
1999.

senescence.

The mycorhizosphere

Stress-induced legume root nodule

Physiological, biochemical, and



87/AY VEY cOOVF ol i,y /o 355500 Y sSg )] slag B 5l aas 4355 s | 4K

structural alterations. Plant Physiology 121(1):
97-112.
Oehl, F., Wiemken, A. & Sieverding, E. 2003. Glomus
arbuscular

aureum, a new sporocarpic

mycorrhizal fungal species from European
grasslands. Journal of Applied Botany 77:
111-115.

Palenzuela, J., Barea, J.M., Ferrol, N., Azcon-Aguilar, C.
& Oehl, F. 2010. Entrophospora nevadensis,
a new arbuscular mycorrhizal fungus from
Sierra Nevada National
Spain). Mycologia 102(3): 624-632.

Paul, E.A. & Clark, F.E. 1996. Soil Microbiology and

Diego,

Park (southeastern

Biochemistry. Academic Press, San
California. 340 pp.

Rambelli, A. 1973. The Rhizosphere of Mycorrhizae. Pp.
299-343. In: Marks, G.C. & Kozlowski, T.T.
(eds),
physiology. Academic Press, New York and

Ectomycorrhyzae, their ecology and

London.

Rokni, N. & Mohammadi Goltapeh, E. 2011. Diversity
of arbuscular mycorrhizal fungi associated with
common sugarcane varieties in Iran. Journal of
Agricultural Science and Technology 7(4): 1017-1022.

Rokni, N., Goltapeh, M.E. & Alizadeh, A. 2010. Some
new recorded species of arbuscular mycorrhizal
fungi associated with sugarcane crop in Iran.
Journal of Agricultural Science and Technology
6(1): 67-78.

Rokni, N., Mohammadi Goltapeh, E. & Alizadeh, A.

2006. Introducing one species of arbuscular

mycorrhizal fingi from Khuzestan sugarcane

filds new to Iran. Rostaniha 7(2): 218-222

(In Persian with English summary).

SEE. & Read, DJ. 1997.

Symbiosis. Academic Press, London.

Wu, C.-G. & Liu, Y.-S. 1995

V. Glomus chimonobambusae and

Smith, Mycorrhizal
Glomales of
Taiwan:
Entrophospora kentinensis, spp. nov. Mycotaxon
53: 283-294.

*kkkkkik






