
Drought and rangeland 

management in Oklahoma

Sam Fuhlendorf

Regents Professor and Groendyke Chair 

in Wildlife Conservation

Oklahoma State University



No one expected another drouth like that of 

’33. And the really big dries like 1918 came 

once in a lifetime . Why worry? They said. It 

would rain this fall. It always had. But it didn’t. 

And many a boy would become a man before 

the land was green again.

Prologue, The Time It Never Rained, by Elmer 

Kelton
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 What factors contribute to variable 

rangeland conditions and productivity?

 Principles for managing pastures and 

rangelands during drought

 Conclusions- Climate change. 



Historic studies of rangeland and pasture 

response to drought

 Production changes- additive and 

interactive with stocking rate
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Historic studies of rangeland and pasture 

response to drought

 Production changes- additive and 

interactive with stocking rate

 Compositional changes- more 

productive to less productive plants



Longterm studies of Compositional Changes

•Changes are complex

•Mid-grasses more productive than short-grasses

•Generally slow

•Grazing X Drought Interaction

•Most improvement occurred immediately after the drought
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Historic studies of rangeland and pasture 

response to drought

 Production changes- additive and 

interactive with stocking rate

 Compositional changes- more 

productive to less productive plants

 Practices to increase forage production 

almost never pay – especially in drought



Historic studies of rangeland and pasture 

response to drought

 Production changes- additive and 

interactive with stocking rate

 Compositional changes- more 

productive to less productive plants

 Practices to increase forage production 

almost never pay – especially in drought

 Management should focus on factors 

that are ACTUALLY important to 

sustainable production



What factors are ACTUALLY important 

to sustainable production?

 Weather, weather, weather, weather







Robert Graves, http://www.progressivedairy.com/pd/features/2008/0608/0608_graves.html 



What factors contribute to variable 

rangeland conditions and productivity?

 Weather, weather, weather, weather

 Woody plant invasion- cedar and 

mesquite are long term serious issues
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Limb et al. 2010





What factors contribute to variable 

rangeland conditions and productivity?

 Weather, weather, weather, weather

 Woody plant invasion—cedar and 

mesquite are long term serious issues

 Stocking rate, stocking rate, stocking 

rate, stocking rate
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Principles for managing pastures and 

rangelands during drought

1. Monitor weather and forage more than cattle

– Oklahoma Mesonet (http://www.mesonet.org/)

• Greenness index

• Soil moisture

• Rainfall



Principles for managing pastures and 

rangelands during drought

1. Monitor weather and forage more than cattle

– Oklahoma Mesonet (http://www.mesonet.org/)

• Greenness index

• Soil moisture

• Rainfall

2. Stocking rate, Stocking rate, Stocking rate

– Rapid response – but not too rapid?

– Long term plan with conservative stocking rate



Rapid Response
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Principles for managing pastures and 

rangelands during drought

1. Monitor weather and forage more than cattle

– Oklahoma Mesonet (http://www.mesonet.org/)

• Greenness index

• Soil moisture

• Rainfall

2. Stocking rate, Stocking rate, Stocking rate

– Rapid response – but not too rapid?

– Long term plan with conservative stocking rate

3. Help invasive brush to die
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Principles for managing pastures and 

rangelands during drought

1. Monitor weather and forage more than cattle

– Oklahoma Mesonet (http://www.mesonet.org/)

• Greenness index

• Soil moisture

• Rainfall

2. Stocking rate, Stocking rate, Stocking rate

– Rapid response – but not too rapid?

– Long term plan with conservative stocking rate

3. Help invasive brush to die

4. Do not spend money on magic silver bullets



Killing weeds on rangelands rarely increases 

livestock production- Fuhlendorf et al. 2009





CONCLUSION:

What factors influence production
Strong Influence

No influence



Evidence for global warming?



Holdridge Life Zones for CONUS



Holdridge Life Zones for CONUS





Summary of 25 studies of grazing intensity

on native rangeland in North America

Heavy Moderate

Forage Use (%)

Forage production (lbs/ac)

Range Trend

Calf Crop (%)

Weaning wt (lbs.)

ADG (lbs.)

Gain per acre (lbs.)

Net $ per animal

Net $ per acre

Holechek et al. 1999

Light

57

1,175

down (92%)

72

381

1.83

40

38.06

1.29

43

1,473

up (52%)

79

415

2.15

33.8

51.57

2.61

32

1,597

up (78%)

82

431

2.30

22.4

58.59

2.37





Prior Grazing System Summaries

Sampson 1951 “…two fairly distinct viewpoints 
(conservationists and operators) regarding 
merits of rotational grazing”

Heady 1961 “…specialized grazing system has no advantage 
in livestock production over continuous 
grazing”

Van Poollen and Lacey 
1979

“…land managers should place more emphasis 
on proper stocking intensity, and less on 
grazing system implementation.”

O’Reagain and Turner 
1992

“…relative to [stocking rate], the grazing 
system employed is of minor importance.”



Bodine et al. 1998



Experimental Findings: Animals

McCollum et al. 1999



1.   decrease in individual animal performance

2.   no improvement of diet quality

3.   cast doubt on theory that SDG improves distribution

4.   no positive or negative impact on brush species

5.   no positive influences on germination or establishment

6.   no improvement of range condition

7.   a reduction of water infiltration

8.   no increase in standing crop

9.   expenses that did not justify the return

10. animal yield was equivalent to stocking rate differences

11. increase in stocking rate was not feasible

Research from over 30 years on rangelands has 

concluded that rotational grazing resulted in:

Bryant et al. 1987

Thurow 1991

Briske et al. 2008



Derner et al., in press



Derner and Hart, in press



Brown-Brandi et al 2006



Seasonal distribution of current-year herbage by species on sandy range sites in good 

to excellent range condition with average precipitation. (Nosal 1983)

http://drought.unl.edu/ranchplan/DroughtBasics/GrazingDrought.aspx





Luke 1987
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Albertson and Tomanek 1965
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Experimental Findings: Animals

Bement 1969





• Continuous Grazing (CG) - livestock remain in the 

same pasture throughout the grazing season

• Deferred Rotation (DR) - multi-pasture, multi-herd; 

example 4-pasture, 3 herd

• Rest-Rotation (RR) - several-pasture, usually single 

herd; example 3-pasture, 1 herd

• High Intensity-Low Frequency (HILF) - many-pasture, 

single herd; example 8-pasture, 1-herd- rotated less 

frequently than SD

• Short Duration (SD) - similar to HILF except rotated 

frequently with very high stock densities

Types of Grazing Systems



Does science suggest that it will work?

Photo NRCS



Summary of 15 studies of grazing system

on native rangeland in North America

Continuous Rotational

Avg forage use (%)

Avg forage production

Range trend (%)

Average calf crop (%)

Calf weaning wt. (lbs.)

Net returns ($/acre)

41.8

-

up=61, stable=31, 

down=8%

89.4

504.6

6.60

42.4

+7%

up=69, stable=8, 

down=23%

85.9

494.1

6.37

Holechek et al. 1999



solutions

• Monitor weather and forage more than cattle

– Oklahoma Mesonet (http://www.mesonet.org/)

• Greenness index

• Soil moisture

• rainfall

• Rapid response- but not too rapid?

• Long term plan that includes conservative stocking rate

• Kill brush

• Don’t follow gimicks



What about Grazing Systems?

 Specialization of grazing management 
that defines reoccurring periods of 
grazing and non-grazing (rest, 
deferment) for 2 or more pastures

 General goal: increase production by:
 Improve species composition
 Reduce animal selectivity
 Promote uniform animal distribution
 Manage forage quality and quantity



Synthesis Key Points on Grazing 
Systems

Briske et al. 2008

 87% of experiments
 Plant production = or > with continuous 

grazing

 92% of experiments
 Animal production per head = or > with 

continuous grazing

 84% of experiments
 Animal production per land area = or > 

with continuous grazing



Fire in Stillwater OK
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What is good Range Management?
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Derner and Hart, in press





What factors contribute to variable 

rangeland conditions and productivity?

 Weather, weather, weather, weather

 Woody plant invasion—cedar and 

mesquite are long term serious issues

 Stocking rate, stocking rate, stocking 

rate

 There are many gimmicks that do not 

influence production



Complexities of Drought
•Lack of water

•Low productivity

•Heat

•Fire 

•Dust

•etc






