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Abstract

Arbuscular mycorrhizal fungi (AMF) form symbiotic associations with many
plants, including wheat. Typically this association benefits plant growth. This study
assessed the AMF communities found in the rhizosphere of field grown spring wheat
representing modern (CDC Teal), historic (Red Fife) and ancient (PI 167549) varieties.
Spores of AMF were extracted from rhizosphere soil by wet sieving, decanting and
sucrose density centrifugation and separated into six distinct size classes ( 5 3 -
Spore morphotypes within each size class were grouped according to visual similarity
and photographed at 66X magnification under a stereomicroscope. The number of AMF
spores isolated from rhizosphere soil for the wheat cultivars ranged from 328 to 464 per
50g and exhibited a variety of morphotypes. Our preliminary results suggest that historic
wheat cultivars support a more numerous and diverse AMF community than modern
wheat cultivars.

Introduction

Spring wheat (Triticum aestivum L.) is an important crop in agricultural
production systems in Saskatchewan. In 1997 the acreage of spring wheat production
was 12 710 000 acres, accounting for approximately 36% of all of the cropped acres in
the province (Saskatchewan Agriculture and Food, 1997). Importance of wheat in
Saskatchewan and western Canada has prompted crop researchers to develop improved
varieties with increased yield potential and better end-use suitability. Western Canadian
wheat breeding programs have similar objectives with respect to improved disease
resistance, yield and grain quality. However, the programs may differ when focus is on
development of varieties specifically suited to agro-climatic zones (DePauw, 1995). The
end result is spring wheat cultivars specially suited to growth conditions resulting from
regional climate and common agricultural practices.

Arbuscular mycorrhizal fungi (AMF) are ubiquitous soil microorganisms that
form an obligate symbiotic association with most plants (Mosse, 1973). The AMF
association may increase or decrease plant growth potential depending on environmental
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conditions and the nature of the association itself. Generally, the AMF association is
thought to increase plant growth potential by increasing water and nutrient uptake
(especially phosphorous). Talukdar and Germida (1993) found that AMF communities
exist in soils across four ecoregions of Saskatchewan, They also found that in all soils
investigated, species composition of AMF communities differed and AMF readily
colonized spring wheat (Triticum aestivum cv. Katepwa). In addition, Xavier and
Germida (1998) found that four spring wheat varieties had varied susceptibility to AMF
colonization.

The objective of this study was to examine the number and morphology of AMF
spores recovered from the rhizosphere soil of three spring wheat cultivars.

Materials and Methods

A field trial was conducted in 1998 at the Crop Development Center North Seed
Farm Site in Saskatoon, SK. Seventeen wheat cultivars were replicated four times in a
random complete block design test. Three of these cultivars, representing historic and
new wheat varieties, were examined for association with AMF spores (Table 1). Plants
were sampled at flag leaf stage. Shoots, roots and rhizosphere soil from eight plants were
collected with a trowel and stored at 4°C until processing.

Table 1. Characteristics of Historic and Modern Spring Wheat Cultivars.

Cultivar Name Characteristics
PI 167549 Historic Turkish Landrace.

Red Fife Historic* W. Canadian variety
registered ca. 1845.

CDC Teal Modern variety registered in 199 1.
*Historical wheat cultivars have not been subjected to
improvement by crop breeders

Spore Extraction from Rhizosphere Soil
Wet Sieving and Decanting

AMF spores were extracted from two 50g sub-samples of rhizosphere soil using a
modified wet sieving and decanting procedure (Gerdemann and Nicholson, 1963).
Spores were extracted and separated into 6 size classes using sieves of variable mesh
sizes (212, 150, 106, 90, 53,

Sucrose Density Gradient Separation
AMF spores were separated from debris and residual soil using a modified

sucrose density gradient technique (Mertz et al.,, 1979). Spores were vacuum filtered
onto 45mm diameter, 0.8um pore size gridded filters (Millipore Corporation, Bedford,
MA).
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Spore Extraction from Rhizosphere Soil
Spores were enumerated using a stereomicroscope at magnifications of 40-60X.
Morphologically distinct spore types from two size fractions (3%105um and 106-212um)
were evaluated. Photomicrographs of spore morphotypes were taken using a MC100
stereomicroscope camera.

Results

There were more AMF spores recovered from the rhizosphere soil of historic
wheat cultivars than from the modern cultivar (Figure 1). In fact, there were 64% more
spores recovered from the rhizosphere soil of the historic cultivars. However, the relative
number of AMF spores in each size class were approximately the same for the three
cultivars (Figure 2).

CDC Teal Red Fife

Cultivar Name

PI 167549

Figure 1. Total Number of Recoverable AMF Spores in 50g of Rhizosphere Soil

Different spore morphotypes were recovered from the rhizosphere of the three
wheat cultivars. In the size class 106-212pm  there were 7, 4, and 4 different spore
morphotypes for PI 167549, Red Fife and CDC Teal, respectively (Figure 3). In the 38-
105pm  size class there were 8, 7 and 6 distinct morphotypes for P1167549, Red Fife and
CDC Teal, respectively (Figure 4).
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PI 167549 Red Fife

CDC Teal

Figure 2. Size Distribution of AMF Spores Recovered from 50g of Rhizosphere Soil of
Three Wheat Cultivars

PI 167549 (n=7) Red Fife (n=4)

Figure 3. Number of AMF Spore Morphotypes Recovered from 50g of Rhizosphere Soil
of Three Wheat Cultivars (Size Distribution: 106-212pm).
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CDC Teal (n=6)

Figure 4. Number of AMF Spore Morphotypes Recovered from 50g of Rhizosphere
Soil of Three Wheat Cultivars (Size Distribution: 3%105pm).

Conclusion

Preliminary analysis of AMF spores recovered from the rhizosphere soil of these
three wheat cultivars suggests that historical wheat cultivars support a more numerous
and diverse AMF community than modern wheat cultivars. Future research will assess
the effects of AMF interaction on plant phosphorous nutrition of historical and modern
wheat cultivars.

556



References

DePauw, R.M. 1995. Canada prairie spring and Canada western extra strong red spring
wheat. In Harvest of Gold. Ed. A.E Slinkard and D.R. Knott. pp.40. University
Extension Press, University of Saskatchewan, Saskatoon, SK.

Gerdemann, J.W and T.H. Nicholson. 1963. Spores of mycorrhizal Endogone species
extracted from soil by wet sieving and decanting. Transactions of the British
Mycological Society. 46: 235-244.

Mertz, S.M., J.J. Heinthaus and R.L. Bush. 1979. Mass production of anexic spores of
the endomycorrhizal fungus Giagaspora margarita. Transactions of the British
Mycological Society. 72: 167-l 69.

Mosse, B. 1973. Advances in the study of vesicular-arbuscular mycorrhiza. Annual
Review Phytopathology. 11: 17 1 - 196.

Saskatchewan Agriculture and Food, 1997. Agricultural Statistics - 1997. Saskatchewan
Agriculture and Food - Statistics Branch, 3085, Albert Street, Regina, SK.

Talukdar, N.C. and J.J. Germida. 1993. Occurrence and isolation of vesicular-
mycorrhizae in agricultural in agricultural soils of Saskatchewan, Canada. Canadian
Journal of Microbiology. 39: 567-575.

Xavier, L.C.J. and J.J.Germida. 1998. Response of spring wheat cultivars to Glomus
clarum NT4 in a P-deficient soil containing arbuscular mycorrhizal fungi. Canadian
Journal of Soil Science. 78: 481-484.

Acknowledgements

This work was supported by grants from the Western Grains Research Foundation
and the Saskatchewan Agriculture and Food Agricultural Development Fund. The
authors wish to thank Dr.Pierre Hucl for advice and access to field plots used in this
study.

557


	CDROM Index
	Table of Contents Listings
	2000 TOC

