
Utah State University Utah State University 

DigitalCommons@USU DigitalCommons@USU 

All Graduate Theses and Dissertations Graduate Studies 

5-2004 

Quantifying Losses of Understory Forage in Aspen Stands on the Quantifying Losses of Understory Forage in Aspen Stands on the 

Dixie and Fishlake National Forests Dixie and Fishlake National Forests 

Barton R. Stam 
Utah State University 

Follow this and additional works at: https://digitalcommons.usu.edu/etd 

 Part of the Ecology and Evolutionary Biology Commons, Environmental Sciences Commons, Forest 

Sciences Commons, and the Plant Sciences Commons 

Recommended Citation Recommended Citation 
Stam, Barton R., "Quantifying Losses of Understory Forage in Aspen Stands on the Dixie and Fishlake 
National Forests" (2004). All Graduate Theses and Dissertations. 6592. 
https://digitalcommons.usu.edu/etd/6592 

This Thesis is brought to you for free and open access by 
the Graduate Studies at DigitalCommons@USU. It has 
been accepted for inclusion in All Graduate Theses and 
Dissertations by an authorized administrator of 
DigitalCommons@USU. For more information, please 
contact digitalcommons@usu.edu. 

http://library.usu.edu/










v 
CONTENTS 

Page 

ABSTRACT ...................................................................................................................... .iii 

ACKNOWLEDGMENTS .................................................................................................. iv 

LIST OFT ABLES ............................................................................................................. vi 

LIST OF FIGURES ........................................................................................................... vii 

CHAPTER 

I INTRODUCTION ....................................................................................... 1 

II LITERATURE REVIEW ............................................................................ 3 

III METHODS .................................................................................................. 5 

Research objectives ................................................................................... 5 
Study area .................................................................................................. 5 
Site sampling ............................................................................................. 6 
Statistical analyses ................................................................................... 10 

IV RESULTS AND DISCUSSION ................................................................ 12 

Decline of forage ..................................................................................... 12 
Economic losses ...................................................................................... 18 

V CONCLUSION AND RECOMMEND A TIO NS ....................................... 21 

LITERATURE CITED .................................................................................................... 23 

APPENDICES ................................................................................................................... 26 

Appendix A Attributes of study sites ................................................................... 27 
Appendix B Study site community types .............................................................. 29 
Appendix C SAS code for the PROC MIXED procedure ................................... 30 
Appendix D Approach for calculating gross revenue lost due to conifer 

encroachment ................................................................................... 33 



VJ 

LIST OFT ABLES 

Table Page 

l Changes in understory biomass production and conifer cover ... .. ... .. . .... . . .. .. 13 



Vil 

LIST OF FIGURES 

Figure Page 

l Illustration of the canopyometer used for point intercept data 
collection . . .. .. . ... . ... ......... .. .. . ... .. . . .... . ... .. ........... . .......... . . . ..... 8 

2 Relationship of conifer canopy coverage (%) to understory biomass 
production 2002 data . Original data points on high and low potential 
sites ... . . . . ... . .. . .... . . .. .. .. .. ... . . ..... . ........... .. ... . ...... . ... . ............. 14 

3 Relationship of conifer canopy coverage (%) to understory biomass 
production 2003 data. Original data points on high and low potential 
sites . . . . . . ..... .. . . .. .... .. . . . .. . . .. .. . . .... ...... . .. .... ..... ... .. . . ... . ... . .. .... .. 15 

4 Predicted relation ship between absolute conifer cover and 
understory biomass produ ction ...... ... .. . ... . .. . .. ... .. . .... .. . . ... .. .. . ... ... 16 



CHAPTER I 

INTRODUCTION 

Across eight of the western states (Arizona, Idaho, Utah, Wyoming, Colorado, 

Nevada, New Mexico, and Montana) quaking aspen (Populus tremuloides) stands have 

been reduced to about 40% of their historic range, as estimated by Bartos (2001). 

Numerous problems have arisen as a result of this immense loss. These include a decline 

in water yields from watersheds and a reduction in biodiversity (Bartos and Campbell 

1998). Intact aspen sites are also among the most prolific producers of forage in the 

Interrnountain West. Mueggler (1988) found that some aspen sites are capable of 

producing up to 4,260 kg/ha of air-dry understory material. However, this production can 

be reduced by 50% when conifers make up as little as 15% of the total tree basal area on 

the site (Mueggler 1985, 1988). This potential for producing large amounts of understory 

biomass makes aspen stands important as suppliers of forage for both wildlife and 

domestic livestock. As conifer encroachment on aspen stands continues, this supply of 

forage is dwindling. With the loss of forage comes a corresponding economic loss in the 

amount of the forage that is no longer being produced. 

This gradual, but now substantial reduction of the forage base has another 

insidious impact on high elevation rangelands; a probable overstocking of both livestock 

and wild ungulates. Current stocking rates for livestock are generally based on historic 

assessments made decades ago. The Joss of aspen associated forage, coupled with an 

increased forage demand from increasing numbers of elk may be resulting in a forage 

bottleneck on some ranges administered by the USDA Forest Service. 


