Differences In arbuscular mycorrhizal fungal community structure at residential and desert land use types

within the CAP LTER
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INTRODUCTION
Figure 1. Total number of AM fungal species observed at each land-use type, RESULTS

Land transformation has been linked to decreases in biological diversity the mean value of the number of AM fungal species found associaled with each
worldwide. Much of the blame for this decline in biodiversity can be placed on land AChL SIS UL L e O e S i b R el el WOl B (R lan « AM fungal species diversity was greater in deserts surrounding

transformation (Vitousek et al. 1997). Changes in community structure can be AREELRE AN, FPhoenix in comparison 1o residential areas (Fig. 1). Almost twice as many
seen most vividly where lands that were once histoncally free from anthropogenic —— AM fungal species were detected in the desert sites in comparison to residential

disturbances are converted to residential or urban centers. Plant community @ Fissideriial| sites. The mean number of AM fungal species per woody plant and the number of

responses to anthropogenic disturbances may be critically linked to the dynamics species detected at each site was greater at the desert sites in comparison to the
and diversity of the arbuscular mycorrhizal (AM) fungal community (Bever et al. residential sites.

2001). Allen {(1991) defines mycorrhiza as "a mutualistic symbiosis between plant

and fungus localized in a root or a root-like structure in which energy moves There was a significant overlap in the species composition between
primarily from plant to fungus and inorganic resources move fromfungus to plant.”

s hatiouad that Hiv 80% of all iaher plants h P b desert and residential sites. (Fig. 2). All species detected in the residential
wrlti ;h:lezligi (:egndﬁ?ckyand B;:'c; QIBQE}EF Jniiirihain | areas were also present at the desert stes. Glomus intraradices, G.

microaggregatum, and G. mosseae were detected most frequently at both land-
use types (Fig. 3). These 3 species and G. ebumeum and G. spurcum were
detected at over 60% of desert and residential stes.
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How urbanization effects AM fungal diversity s still unclear (Cousins 2003).
Preliminary results from the Survey 200 Pilot Study indicated that land use type,

land use history and vegetation type may impact AM fungal community structure . : . .
(Cousins 2003). Cousins (2003) showed that spore densities were found to be Some AM fungal species were unique to desert locations (Fig. 2).

lower at residential sites in comparison to desert sites, but it was difficult to detect Glomus luteum, Entrophospora infrequens, G. fasciculatum, G. versiforme, G.
any other differences in AM fungal community structure because of the small EFUDSUT,tEﬂd G. 5P§C|ES Adz 115?011;3? ILDt SEtECtEC_i at the residential sites.
number of sites in the Pilot Study. We are presenting the first part of an omus iuteurn was detected at of the desert sites.

investigation comparing AM fungi at additional Survey 200 sites. Figure 2 & The relative frequency of each AM fungal species found.  B. The number of sites each &M fungal species detected.

Figure 2 A, I Figure 2 B. I
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AM fungal diversity was found to be different at the desert and residential sites. It is not
known if these differences are due to urbanization orto differences between native and
exotic plants. Future plans include the identification of AM fungal associations with native

plants growing at residential sites.

METHODS/MATERIALS

&k
Soll was collected from exotic plants at 10 sites classified as residential land-use and .d;a@@@ “ﬁé‘fﬁ &Y
from native plants at 10 sites classified as desert land-use as part ofthe CAP LTER To e
Survey 200 and used to start pot cultures in the greenhouse to obtain AM fungal
spores for identification. Spores were collected by wet-sieving and decanting,
followed by sucrose gradient centrifugation under a Leica dissecting microscope and
mounted on slides in polyvinyl alcohol-lactic acid-glycerol (PVLG) (Koske and Tessier
1983) and PVLG mixed 1:1 {v/v) with Melzer's reagent. Identification was based on
spnre) morphology nbsewed(usi%g the Leitz and Nﬁ](c:-n light microscope and REFERENCES
compared to descriptions and voucher specimens from the International Culture

Collection of Arbuscular and Vesicular-Arbuscular Mycorrhizal Fungi {(INVAM ) web i : i Ing sites. Bever D, Schultz PA, Pringle A, Morton JB. 2001 Arbuscular mycarrhizal fungi: more diverse than meets the eve, and
page the ecological tale of why. BioScience 51:4923-941.

Species

Cousins JR., Hope D, Gries C, Stutz JC. 2003, Preliminary assessment of arbuscular mycormizal fungal diversity and
community structure in an urban ecosystem. Mycorrhiza 13 3159-326.

Daniels BA, Skipper HD. 1982 Methods for the recovery and guantitative estimation of propagules from soil. I Schenck
MNC{ed) Methods and principles of mycorrhizal research. Amencan Phytopathological Society, St Paul, Minn,, pp 29-35.

. N WO S PIN E : , Intemational Culture Collection of (Vesicular) Arbuscular-Mycorrhizal Fungi. Species Descriptions from Reference
ol s ), i NG L SR S K Cultures. http:/#invarm caf wwu edufungiftaxonomy/specieslD htm. Accessed 8 Septernber 2003

3 .:';”:” sl o211 “ryay lgcf@ S TSI e ) ' y Kendrick B, Berch 5. 1985, Mycorrhizae: Applications in agriculture and farestry, pp109-152. In Rohinson CW, Howell

ﬂm:q izl s AL114 v iy s = S S e TR i - 4 J& {eds.). Comprehensive Biotechnology and Bioengineering: The Principles, Applications, and Relations of
U133 w13y (8ETS o - ' - — : : g/ Biotechnology and Industry, Agriculture and Medicine, Vol. 4. Faragon Press, London England.

141 'mat 113"
T1d4 I'IH 41 ;.:“1

Wit w i ' _ : ' Foske RE, Tessier B. 18983, A convenient, permanent slide mounting medium. Mycological Society of America

I 2 - -'_J_ ﬁ'mi -ﬁ;“’lt.l% "L’mﬂne
- :' ol I = 1'r_-|
g "

H-h o W RSy MNewsletter 34:59.

Yitousek P, Mooney HA, Lubchenco J, Melillo, M. 1997 Human domination of the earth’s ecosystems. Science
277484-4989

ACKNOWLEDMENTS

. B T gl B YA | - I'- ; T \ e e S I
Lo LB siley 200 oo Vi = — T G Wl I\ e B0 O R e This material is based upon work supported by the National Science Foundation under Grant
G = i = NN [ [t ooty s | No. DEB 9714833, Central Arizona-Phoenix Long-Term Ecological Research (CAP LTER).




