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Decline of Casuarina equisetifolia (ironwood) trees on Guam: symptomatology and explanatory variables

R. L. Schlub1, A. Moore1, B. D. Marx2, K. A. Schlub2, L. F. Kennaway3, M. A. Quintanilla4, M. L. Putnam5, and Z. Mersha6, 
1University of Guam, Mangilao, GU 96923, U.S.A.; 2Louisiana State University Agricultural Center, Baton Rouge, LA 70803, U.S.A.; 3USDA-APHIS-PPQ-CPHST, Fort Collins, CO 80526, U.S.A; 4USDACREES, Northern Marianas College, P.O. Box 501250, Saipan MP 96950, Northern Mariana Islands, U.S.A.; 5Oregon State University, Corvallis, OR 97933, U.S.A.; 6University of Florida, Homestead, FL 33031, U.S.A.

Ironwood trees (Casuarina equisetifolia), like all trees, have a natural finite life span within a given ecosystem; however, Guam’s trees are dying at rates that far exceed the norm.  What is happening on Guam fits the classic definition of tree decline: symptoms are nonspecific such as the thinning of branches; tree health gradually deteriorates leading to tree death over a course of several years; and decline is attributed to a complex environment of infectious and non-infectious agents. However, Guam’s trees deviate from the classic model where mature trees are more prone to decline.  Internal discoloration of the trunk and juncture of large branches was consistent for moderate and severely declined trees and attributed to root and butt rot. By applying various modelling techniques to a set of 1427 individual trees, it was concluded that the presence of basidiocarps, termites, and improper tree care were significant explanatory variables for the decline. A data set created by GIS mapping was also evaluated; however, a reliable model has not yet immerged.  At least 5 basidiocarp genera have been identified, of which Ganoderma and Phellinus are most likely contributing to the tree's decline. Termites reported on Guam's ironwood trees include species of Nasutitermes, Microtermes and Coptotermes. Other explanatory factors under study include typhoons Chata’an and Pongsona, a species of wasp belonging to the genus Selitrichodes, nematodes in the genera Helicotylenchus and Aphelenchoides, and the bacterium Ralstonia solanacearum.     
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Ironwood trees (Casuarina equisetifolia ssp. equisetifolia) on the island of Guam have been in a state of decline for the past ten years. To determine the status of the decline problem and to seek possible causes, a survey of 1400 trees was conducted in 2008 and 2009.  A highly significant (p=0.0001) linear correlation (r2 = 0.997) between the presence of conks and decline severity emerged from the survey. Sixty- five percent of the trees at the most severe level of decline (nearly dead) had conks. Thirty- five conks were collected from the survey area under different stages of decline. Species from five basidiomycete genera of the class Agaricomycetes, belonging to the orders Polyporales (Ganoderma, Favolus, Pycnoporus), Hymenochaetales (Phellinus) and Thelephorales (Sarcodon) were identified based on macro- and micromorphology and DNA sequencing. The most common species observed was in the genus Ganoderma.  The prolific production of double walled basidiospores (a characteristic feature of members of the Ganodermataceae) from the sporocarps were consistently diagnostic of the genus Ganoderma and nuclear ribosomal (ITS) DNA sequencing confirmed this species as a member of the G. australe species complex.  The second most prominently fruiting conk belonged to the genus Phellinus.  These two known genera of Casuarina wood rotting fungi are most likely playing a prominent role in the decline of Guam's ironwood trees. Due to the high associations between levels of management and decline, it is believed that tree wounds from lawn equipment serve as a point of entry for the two fungi.   

