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The U.S. Department of Agriculture (USDA) prohibits discrimination
in all its programs and activities on the basis of race, color, national
origin, sex, religion, age, disability, political beliefs, sexual orientation,
or marital or family status. (Not all prohibited bases apply to all
programs.)  Persons with disabilities who require alternative means for
communication of program information (Braille, large print, audiotape,
etc.) should contact USDA’s TARGET Center at (202) 720-2600 (voice
and TDD).

To file a complaint of discrimination, write USDA, Director, Office of
Civil Rights, Room 326W. Whitten Building, 14th and Independence
Avenue, SW, Washington, DC 20250-9410 or call (202) 720-5964
(voice and TDD). USDA is an equal opportunity provider and
employer.



����!���������!�
�����	��

��������������4����!�����!��
�����
��
0

6��4����5�����������
��.����
�
�
�
<H�?� ��=�E

���
����
����P�E�**=�+=�E
7'*E8�=+��(�*�

�

�0OO%%%��
%�������������/O�

�O


	Bulletin Cover
	Title Page
	Table of Contents
	Forward
	Overview: Significance and Economic Impact
	Introduction
	Classes and kinds of anti-quality components
	Economic impact of anti-quality components
	References for more information

	Herbivore Response
	Introduction
	How plant chemicals reduce forage quality
	How animals contend with anti-quality factors
	Management practices to help animals centend with anti-quality factors
	Conclusions
	References and additional information

	Structural Anti-Quality
	Introduction
	Resistence to biting and chewing
	Silica
	Spinescence
	Awns, burrs, and calluses
	Steminess
	Canopy structure
	Conclusions and management implications
	Guidelines for management
	References for additional information

	Tannins
	Introduction
	Tannins in plants
	Chemical nature of tannins
	How tannins affect herbivores
	Animal response to tannins
	Management implications
	References for more information

	Lignin
	Introduction
	Lignin levels and distribution in plants
	Lignin structure
	Lignin vs animal
	Management Opportunities
	Conclusions
	References for more information

	Nitrate Toxicity
	Introduction
	Mechanisms
	Occurrence
	Clinical signs
	Treatment
	Management opportunities
	Conclusion
	References

	Alkaloid Containing Range Plants
	Introduction
	Locoweed
	Larkspur
	Senecio and houndstoungue
	Lupine
	Poison hemlock
	False hellebore and death camas
	General management guidelines to reduce risk of toxicity

	Alkaloids in Eastern Grasslands
	Introduction
	Tall fescue
	Mutualistic relationship with endophytic fungus
	Fescue toxicosis symptoms
	Other endophyte infected grassses
	Management options to overcome or reduce fescue toxicosis
	References

	Toxic Glycosides
	Introduction
	Nitro-containing glycosides
	Cyanogenic glycosides
	Cardiac glycosides
	Saponins
	Glucosinolates
	Diterpenoid glycosides
	Bracken glycosides
	Calcinogenic glycosides
	Phyenolic glycosides
	Rannunculin
	Summary and management implications
	References for additional information

	Mineral Imbalances
	Introduction
	Magnesium, potassium, calcium, and their interactions
	Calcium and phosphorus
	Selenium
	Sulfur and selenium interactions
	Copper, molybdenum, sulfur, and iron
	Silicon
	Flourine
	Iodine
	Mineral summary
	References for more information

	Insects and Forage Quality
	Introduction
	Grasshoppers and crickets
	Western harvester ants
	Rangeland caterpillars
	White grubs
	Plant bugs of the Meridae family
	Blister beetles
	References for more information

	The Grazing Lands Technology Intsitute



