
Production and Utilization 

of Pastures and Forages 

in North Carolina 

North Carolina Agricultural Research Service 

North Carolina State University 

Raleigh, North Carolina 

Technical Bulletin 305 

Note:  This PDF contains cover, title pages, and table of 
contents of this publication.  For  complete publication, 
please download from: 
http://www.forages.ncsu.edu/assets/tb305.pdf

http://www.forages.ncsu.edu/assets/tb305.pdf


Production and Utilization 
of Pastures and Forages 
in North Carolina 

Cover photos: Cutting management 

trial of alfalfa (top); ladino clover in 

full bloom in May (center); cattle 

grazing hybrid bermudagrass in 

mid-summer (bottom); cattle 

grazing a tall fescue-ladino clover 

· pasture (background photo; by 

Dwight Fisher). 

Douglas S. Chamblee, Editor 
James T. Green, Jr., Associate Editor 

Department of Crop Science 
North Carolina State University 
Raleigh, North Carolina 

Order From: 

Department of Agricultural Communications 

Box 7603, North Carolina State University 

Raleigh, North Carolina 27695-7603 

Telephone: 919 515-3173 

Fax: 919 515-7191 

$6/ copy (U.S. dollars only) 

North Carolina Agricultural Research Service 

North Carolina State University 

Technical Bulletin 305 

January, 1995 

Note:  This PDF contains cover, title pages, 
and table of contents of this publication.  For  
complete publication, please download from: 
http://www.forages.ncsu.edu/assets/tb305.pdf

http://www.forages.ncsu.edu/assets/tb305.pdf


Contents 

INTRODUCTION 

Chapter 1 
1. The Importance of Forage Crops .................................................................................... 1 

]. Paul Mueller and Douglas S. Chamblee 

PRINCIPLES OF FORAGE PRODUCTION AND GRAZING MANAGEMENT 

Chapters 2-7 

2. Role of Forages in Soil and Water Conservation .................................. .... .................... 3 
]ames T. Green, ]r., Bobby G. Brock, and Michael G. Wagger 

3. Legume-Grass Pastures and Grass Pastures: 
Principles of Fertilization, Use, and Nutritive Value ............ .. ..................................... 5 
DouglasS. Chamblee, ]ames T. Green, ]r., and].C. Burns 

4. Controlled Grazing ........................................................................................................... 9 
]. Paul Mueller, ]ames T. Green, ]r., Matthew H. Poore, and Kevin R. Pond 

5. Principles of Forage Management for Pastures, Hay, and Silage ............................. 13 
].C. Burns, Kevin R. Pond, and Dwight S. Fisher 

6. Behavior of Grazing Animals ........................................................................................ 19 
Kevin R. Pond, jean-Marie Luginbuhl, and Dwight S. Fisher 

7. Forage Physiology .................................................................................... ....................... 23 
Dwight S. Fisher and ].C. Burns 

PRODUCTION PRACTICES IN FORAGES 

Chapters 8-16 

8. Principal Forages of North Carolina: 
Adaptation, Characteristics, Management, and Utilization ...................................... 25 
Douglas S. Chamblee, ]ames T. Green, ]r., and ].C. Burns 

9. Silage Production ............................................................................................................ 49 
]ames T. Green, ]r. and]. Paul Mueller 

10. Seed Quality ..................................................................................................................... 55 
Janet M. Ferguson 

11. Planting Guide for Forage Crops in North Carolina .................................................. 57 
]ames T. Green, ]r., ]. Paul Mueller, and Douglas S. Chamblee 

12. Weed Management ......................................................................................................... 63 
William M. Lewis and ]ames T. Green, ]r. 

13. Beneficial and Pest Insects in Forage Crops .......................... ...................................... 71 
Michael G. Waldvogel and Stephan Bambara 

14. Forage Diseases .................................................................................................... ...... ..... 75 
Leon T. Lucas 

15. Haymaking ...................................................................................................................... 79 
]. Paul Mueller, Matthew H. Poore, and ].C. Burns 

16. Using Waste Products for Forage Fertilization ........................................................... 83 
]oe P. Zublena, ]ames C. Barker, ]. Paul Mueller, and]. C. Burns 

ii 

Note:  This PDF contains cover, title pages, and table of 
contents of this publication.  For  complete publication, 
please download from: 
http://www.forages.ncsu.edu/assets/tb305.pdf

http://www.forages.ncsu.edu/assets/tb305.pdf


SPECIAL FORAGE NEEDS FOR ANIMALS 

Chapters 17-21 

17. Forage Needs for Beef Cattle in North Carolina ......................................................... 85 
Matthew H. Poore, Ray W. Harvey, and jerry W. Spears 

18. Special Forage Needs for Dairy Cattle Fed High-Concentrate Diets ....................... 91 
Brinton A. Hopkins, Lon W. Whitlow, Allen H. Rakes, and Steven P. Washburn 

19. Integrating Forages into Management Systems for Horses ...................................... 97 
Robert A. Mowrey and Kevin R. Pond 

20. Forage Needs for Meat Goats and Sheep .................................................................. 105 
jean-Marie Luginbuhl, ]ames T. Green, ]r.,]. Paul Mueller, and Matthew H. Poore 

21. Forage-Related Disorders in Beef and Dairy Cattle ................................................. 113 
Matthew H. Poore and Brinton A. Hopkins 

22. Developing and Using a Pasture Feed Budget ......................................................... 117 
]. Paul Mueller and ]ames T. Green, ]r. 

ECONOMICS AND MARKETING 

Chapter 23 

23. Establishment and Annual Production Costs of Major Forages and Silages ........ 121 
Duane F. Neuman, Scott Mickey, ]ames T. Green, ]r., and]. Paul Mueller 

TESTING SERVICES (NCDA AND NCSU) AND REGULATORY ISSUES 

Chapter 24 

24. Analytical, Advisory, and Regulatory Services ........................................................ 125 
Soil Testing ................................................................................................................ 125 
M. Ray Tucker 

Plant, Waste, and Solution Analysis ...................................................................... 126 
C. Ray Campbell 

Nematode Assay ...................................................................................................... 127 
jack L. lmbriani 

Seed Analysis ............................................................................................................ 128 
]ames M. Warren and ]ewell G. Stallings 

Tall Fescue Endophyte Analysis ............................................................................ 129 
Betsy Randall-Schadel 

Forage Testing .......................................................................................................... 130 
jack M. VanStavern 

Forage Testing Policy and Capabilities ................................................................. 131 
Robin B. Smith, ]r. 

Plant Disease and Insect Clinic ............................................................................... 132 
Ronald K. ]ones 

Safety Regulations and Pesticide Licenses ............................................................ 134 
john H. Wilson 

25. Current Trends: Farm Bill and Associated Requirements ....................................... 135 
Dana L. Haag and Bobby G. Brock 

iii 

Note:  This PDF contains cover, title pages, and table of contents of 
this publication.  For  complete publication, please download from: 
http://www.forages.ncsu.edu/assets/tb305.pdf

http://www.forages.ncsu.edu/assets/tb305.pdf


APPENDICES 

A. Seed Size and Weight and Calibrating Equipment ····oo•••oooooooooo••ooooooooo•····· ·············· 137 

B. Inoculant Groups ......... oooo·······oooo·········•oooo•····•oooo•··························oo········•oooooo•oo·····oooo•• 140 

C. Forage Moisture Testing OOOOOOOOOOOOOOOOOOOOOOOOOoooOOooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo, 142 

D. A Calendar of Timely Forage Management Practices 0000000000000000000000000000000000000000000000 145 

E. Estimating Pasture Quality and Effect of Plant Maturity on Quality 00000000000000 00 00 00 149 

F. "Ragdoll" Test for Seed Germination OOOOOOOOOOOOOOOOOOoooooooooooooooooooooooooooooooooooooooooooooooooooooo• 153 

G. Determining the Amount of Grazeable Feed Available in a Pasture 000000000000000000000 154 

H. Miscellaneous Units of Measure and Conversion Factors OOOOOOOOOOOOOOOOoooooooooooooooooooooo· 158 

I. Standard Livestock Unit oo ··········oo···· ······oooo··· ··oo·oo······································ oo oooooo•··· ·oo oooo 159 

BIBLIOGRAPHY ·····oo········oooo·· ·· ···oo•oooo·····oooo···· ·····oo············oooo··········oo·······················oooooo···160 

INDEX ······oo·······ooooooooo·······oo······oooo············oo········•oooo········oo·······oooo············oooo·············oo·········161 

Acknowledgments 

Special recognition is due to the North Carolina 
Forage and Grassland Council for its financial 
support and for originating the idea and request 
that we publish a bulletin that covers the many 
facets of production and utilization of pastures and 
forages. 

The O.M. Scott and Sons Company is recog
nized and thanked for giving permission to use 
drawings of grasses in this bulletin from Scott's 
Guide to the Identification of Grasses. 

Several of the legume sketches are modified 
from Legume Culture and Picture Identification: 
Seedling to Maturity, by Herbert B. Hartwig, 
Agronomy Department, Cornell University, Ithaca, 
New York. 

We wish to thank Sherry B. Aime for her 
dedication and expertise in the layout and 
copyediting of the original draft of this bulletin. 

We also wish to give special thanks to the 
publication editor, Suzanne Fischer, for her keen 
and analytical approach to improving this bulletin. 
She exercised diligence, precision, and thorough
ness at all stages of its development. 

The use of trade names or chemicals in this publication 
does not imply endorsement by the North Carolina 
Agricultural Research Service of the products mentioned 
nor criticism of similar ones not mentioned. 

iv 

Coordinators: 

Matthew H. Poore, 
Animal Science Chapters 
Betsy Randall-Schadel, 

Testing Services 

Contributing authors represent 
the following organizations: 

Agricultural Research Service, 
United States Department of Agriculture 

North Carolina Department of Agriculture 
North Carolina State University 
Soil Conservation Service, 

United States Department of Agriculture 

This publication was financially supported, 
in part, by the following organizations: 

North Carolina Forage and Grassland Council 

North Carolina Cattlemen's Association 
North Carolina Horse Council 

Turfgrass and Forage Programs, North Carolina 
General Assembly Special Appropriations 

Graphic Designer: Karl E. Larson 

Illustrator: Nickola Dudley 

Note:  This PDF contains cover, title pages, and table of contents of 
this publication.  For  complete publication, please download from: 
http://www.forages.ncsu.edu/assets/tb305.pdf

http://www.forages.ncsu.edu/assets/tb305.pdf



