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a b s t r a c t

In this study, geographic information systems and remote sensing tools were integrated and used to
investigate the diversity of pathogenic fungi of wheat fields in Qarasoo basin, Golestan province, Iran.
Two distinct indices, ShannoneWiener and Simpson, were employed in order to express species di-
versity. The relationships between these indices and a number of independent variables such as topo-
graphic, soil and climatic variables were investigated to understand the relationships between fungal
pathogen diversity and the agroecosystem while 67 georeferenced wheat field data using 0.25 m2

quadrats were used to calculate the indices. Mallow’s Cp statistical method was employed to select the
most suitable factors while multiple regressions served to select model development, with two diversity
maps being produced using the developed models. Residual maps were used to test the validity of the
models. Rainfall and soil factors (zinc and nitrogen) formed the most important components that are
effective determinants of pathogenic fungal diversity. High Simpson (0.60e0.69) and high Shannon
eWiener (1.40e1.67) values were detected in areas with higher rainfall at higher altitudes which were
considered to be the most endangered areas. Considering the different responses of the models, Shannon
eWiener was found to be suitable for rare species while the Simpson model might be appropriate for a
single dominant pathogenic fungus in the study area.

� 2013 Elsevier Ltd. All rights reserved.
1. Introduction

Fungi are important plant pathogens that cause more significant
yield losses than bacteria or viruses (Vadlapudi and Naidu, 2011).
About 80,000 species of fungi have been described (Kirk et al.,
2001) and Hawksworth (1991) gave a conservative estimate of
about 1,500,000 species of fungi existing in the world. Among
them, about 10,000 are known to be able to attack plants and an
average of over 14% of world losses is attributed to plant diseases
(Agrios, 2005), more than 50% of which are caused by fungi. In crop
plants, fungi cause more economic damage than any other group of
microorganisms, with annual losses estimated at more than 200
billion US$ (Birren et al., 2002). The economic importance of fungi
is related to their destructive effects on the ecological systems of
.
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the most important agricultural product (i.e. human food). Due to
their potential to reduce crop production, the importance of their
diversity in agroecosystems is far greater than in natural ecosys-
tems (Wood and Lenne, 1999).

Wheat, one of the most important staple food crops grown on
more than 200 million ha of land worldwide, is a source of food
and livelihoods for over one billion people in developing coun-
tries (Singh et al., 2008). Wheat diseases are one of the most
important factors reducing wheat yield. Fungi are the largest,
oldest, and most investigated group of wheat pathogens (Wiese,
1987). Globally important fungal diseases of wheat, caused by
biotrophs (obligate parasites), include three rusts, powdery
mildew, and the bunts and smuts, whereas those caused by
hemibiotrophs (facultative parasites) include Septoria tritici
blotch, Stagonospora nodorum blotch, spot blotch, tan spot, and
Fusarium head blight (scab) (Singh et al., 2008). The extent of
damage from wheat diseases in a given season depends on a
number of factors, including the susceptibility of the wheat va-
riety to specific diseases, the level of the pathogen inoculum
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