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Conservation and Management of 
Rangelands 
Royce Larsen 
The new buzz in the natural resources arena is “Ecosystem Services”.  

Ecosystem Services include things like clean water, wildlife, carbon 

sequestration, food and fiber production, etc. which come from our 

natural ecosystems. This idea was made popular by the United Nations 

2004 Millennium Ecosystem Assessment (MEA). It is recognized that 

our ecosystems, which provide these services, are not infinite and can 

be degraded to where they will not produce the expected services. Cur-

rently there is a lot of discussion among scientists, policy makers and 

agencies on how to protect ecosystems and what are the important eco-

system services desired.  

     To help protect, restore and enhance ecosystems, the 2002 Farm Bill 

provided a huge increase in funding for implementing multiple conser-

vation practices. The money is used to fund United States Department 

of Agriculture Natural Resource Conservation Service (USDA NRCS) 

programs such as the Environmental Quality Incentives Program 

(EQIP), Wildlife Habitat Incentives Program (WHIP), the Conserva-

tion Reserve Program (CRP), and the Wetlands Reserve Program 

(WEP) for the purpose of improving environmental quality and achiev-

ing sustainable agriculture production where ever they are implement-

ed. However, since the 2002 Farm Bill was enacted, Congress and the 

Office of Management and Budget has requested that an accountability 

be given to the tax payers to determine if these programs are scientifi-

cally sound and worth the money spent on them.  To meet that demand, 

the NRCS, USDA Agricultural Research Service (ARS) and the Na-

tional Institute of Food and Agriculture (NIFA) joined forces to accom-

plish a Conservation Effects Assessment Project (CEAP). The Range-

land CEAP process was initiated in 2006, with a team of 40 rangeland 

scientists spending over 3 ½ years evaluating seven major conservation 

practices and two cross cutting issues by performing a scientific litera-

ture review to document the benefits of conservation practices. The 

goal of CEAP was to link the conservation practices to scientific prin-

ciples in order to better protect and enhance the environmental quality 

of rangelands. The purpose of the team was to determine if the conser-

vation practices were supported by scientific principles as described by 

the NRCS standards, and to determine which practices were most  

http://en.wikipedia.org/wiki/Millennium_Ecosystem_Assessment
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cost effective in providing the desired improvements to 

rangelands. The seven major practices and two cross 

cutting issues evaluated were: 

1- Prescribed Grazing  

2,-Prescribed Burning 

3- Brush Management 

4- Range Planting 

5- Riparian Herbaceous Cover  

6-Upland Wildlife Habitat Management 

7- Herbaceous Weed Control 

8- Landscape Analysis 

9- Socioeconomics and Ecosystem Services 

 

     One of the problems they encountered with the 

CEAP evaluation is that science and management in-

volve different styles of gathering information for eval-

uation purposes. The science process of information 

gathering is based on hypotheses testing with research 

projects designed to regulate or manipulate one, or a 

few, ecological variables, usually on small scale re-

search plots. The management process of information 

gathering is based on the long term observations of 

qualitative indicators which help devise “rules of 

thumb” to achieve the desired management goals. 

Rangelands are complex ecosystems that have interac-

tions with ecological, physical, economic and cultural 

variables. Because of this complexity it requires the use 

of both of these processes to obtain information to 

properly manage rangelands to achieve all the ecosys-

tem services demanded by today’s society.  

     Some of the major highlights that came from the 

CEAP project are very important for determining the 

value of conservation practices and how they help im-

prove ecosystems. Also, because of exhaustive science 

reviews, this project will also help define which man-

agement practices help meet the demands of regulatory 

issues facing ranchers on the Central Coast today. The 

major outcomes were summarized by Briske and 

Thurow. They stated that this synthesis broadly sup-

ports the ecological foundations of many purposes stat-

ed by the NRCS conservation practice standards, but it 

was not possible to determine the magnitude or trend of 

conservation benefits. Part of the problem with the as-

sessment was that conservation practices have not been 

sufficiently monitored to obtain the information neces-

sary for a thorough assessment of environmental out-

comes.  

     Briske and Thurow further gave a brief summary for 

each of the practices and cross cutting issues: 

Prescribed grazing evidence suggests that effective 

management is more crucial to the success of grazed 

ecosystems than is any specific system of grazing.  

Prescribed burning is a viable, and often necessary, con-

servation practice to effectively manage woody plant 

encroachment. Brush management is necessary to main-

tain the goods and services provided by grasslands and 

savannas, but it cannot be justified exclusively on live-

stock production.  Range planting is a high-risk venture 

because success is highly dependent on precipitation 

amount and timing. But the practice is broadly support-

ed by the literature.  Riparian health is directly related 

to the time invested in grazing management to control 

the season, intensity and duration of livestock use.  

     Wildlife responses to specific conservation practices 

may be negative, positive or neutral. Vegetation compo-

sition, structure and distribution of various habitats 

throughout the landscape are key variables.  Weed con-

trol conservation programs and the supporting science 

require a greater emphasis to confront the escalating 

challenges posed by invasive plants.  Landscape assess-

ment can support conservation programs by determin-

ing how the location and arrangement of ecological 

sites influence environmental outcomes.  Socioeconom-

ics and ecosystem services must evaluate the potential 

tradeoffs between agriculture production and the 

maintenance of ecosystem services.  To meet the de-

manding need of ecosystem services, and meet the de-

mand that regulators such as the Regional Water Quali-

ty Control Board has for protecting water quality, part-

nerships among scientists, managers, and policy makers 

will be needed to determine the proper conservation 

practices that should be used. The CEAP publication for 

rangelands is 429 pages. The citation for this publica-

tion is: Briske, D.D., editor. {2011}. Conservation Ben-

efits of Rangeland Practices: Assessment, Recommen-

dations, and Knowledge Gaps. United States Depart-

ment of Agriculture, Natural Resources Conservation 

Service. This publication can be found on-line at   

http://www.nrcs.usda.gov/wps/portal/nrcs/main/

national/technical/nra/ceap. 

 

Can We Improve an Ani-
mals Chance for Better Nu-
trition And Weight Gain? 
Royce Larsen 
As stated by the BEHAVE program at Utah State Uni-

versity (fhttp://extension.usu.edu/behave/) “This pro-

gram has focused on livestock behavior and understand-

ing how animals learn what to eat and where to 

live. Understanding how animals learn may enable us to 

train our animals to fit our landscapes rather than need-

ing to manipulate our landscapes to fit our animals. 

Managers can change the behavior of animals because 

behavior is flexible and depends on its consequences. 

Furthermore, behavioral remedies to land management 

problems tend to be environmentally and animal friend-

ly.  
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Using grazing to sustain and improve rangelands will 

reduce our reliance on expensive machinery, fossil fuels  

and toxic herbicides.   

     Plant secondary compounds (PSC) may be toxic to 

animals, but may also have beneficial uses to the health, 

welfare and nutrition of animals. The beneficial uses of 

PSC’s are little understood at this time. More study has 

been done on the toxic effects of PSC’s than the possi-

ble benefits. However, the mixing of different PSC may 

be complimentary thus allowing animals to increase 

their forage intake and improve weight gains and health. 

As found by the BEHAVE program: “When an animal 

eats a food, it is digested releasing nutrients and toxins. 

These compounds are absorbed and travel to the cells 

and organs of the body. Signals are then sent back to the 

brain to tell it how well a food meets the animal’s nutri-

tional needs. The brain then pairs the food’s flavor with 

its benefits, toxicity or lack of benefits to the body.” 

     A recently published study that I was able to partici-

pate in sheds further insight into animals choosing their 

diet to prevent overeating of toxic PSC. For this study 

we looked at foraging behavior in pastures containing 

four forages that with different PSC. These forages were 

birdsfoot trefoil (PSC = tannins), alfalfa (PSC = sapo-

nins), and endophyte infected tall fescue (PSC = alka-

loids), and orchard grass which was neutral for any tox-

ic PSC. We started the study by allowing pairs of lambs 

to enter the pasture and choose the forage of their 

choice. They spent 30 minutes each day for a week in 

the pasture grazing. The second week, they were given a 

daily dose of a condensed tannins by intraruminal ad-

ministration 30 minutes prior to entering the pasture. 

For the third week they were given a daily dose of sapo-

nins, and the fourth week a daily dose of ergotamine 

(alkaloid). They were observed to see if they changed 

their forage selection depending on which dose of PSC 

they were given. The lambs in this study minimized the 

negative impacts of PSC by avoiding over-ingesting of 

any one PSC and by selectively increasing the prefer-

ence for complementary PSC-containing forages. PSC 

may constrain food intake, especially if animals are in a 

monoculture pasture. If a forage species in a monocul-

ture has a certain toxin, it may limit the amount that an 

animal can eat. By offering a mixture of available forag-

es, the concentrations of primary and secondary metabo-

lites may complement each other. This will allow the 

animal to obtain a much better balance of nutrition and 

health benefits. It is important to note that each individ-

ual, and each species, vary widely in their ability to tol-

erate toxins and meet their needs for nutrients. The title 

of this article is: Preference for diverse pastures by 

sheep in response to intraruminal administrations of 

tannins, saponins, and alkaloids. Villalba, Provenza, 

Clemensen, Larsen, and Juhnke. 2011. Grass and For-

age Science 66:224-236.   You can see the full article on 

line at:  http://onlinelibrary.wiley.com/doi/10.1111/

j.1365-2494.2010.00779.x/full. 
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A New Strategy to  
Enhance Blue Oak  
Regeneration 
Bill Tietje, Doug McCreary and Royce Larsen 
The bottleneck in blue oak regeneration, and therefore 

the concern, is the almost complete lack of saplings to 

replace the old trees that die. Because of this situation, 

techniques to regenerate oak trees by planting acorns or 

seedlings have been developed. These techniques can be 

highly successful; however, because these techniques 

are expensive and labor intensive, they are unlikely to be 

applied over large acreages. This raises the question: can 

we artificially bring about increased survival of some of 

the abundant natural blue oak seedlings and prompt 

them to grow into saplings? 

     To begin to answer this question, study plots were 

established in 2007 at 6 locations from Tehama to Santa 

Barbara Counties (including one on the Santa Margarita 

Ranch in San Luis Obispo County). At these sites there 

were many blue oak seedlings which have recently 

sprouted from acorns, and many others which are dec-

ades old, but languish in a stunted state from repeated 

browsing by animals and for other “little-understood” 

reasons. These seedlings appear to be “waiting” for con-

ditions to be right for them to start growing into sap-

lings.  At each site, weed control by contact herbicide 

was applied around the seedlings and tree shelters were 

used to test whether these techniques could be effective 

in coaxing the randomly-selected seedlings to grow.  

After less than 4 years, many of the “experimental” 

seedlings are well on their way to the sapling stage. At 

all 6 sites, the weed control resulted in increased surviv-

al of the seedlings, apparently due to the increased avail-

ability of soil moisture to the seedlings, which otherwise 

would have been used by  the weeds. Moreover, the pro-

tection afforded by the tree shelters resulted in increased 

growth of the seedlings. The record for growth recorded 

on several of the seedlings was 2 feet in one year! albeit, 

the average growth was considerably less. Not surpris-

ingly, the “success” of the tree shelters and weed control 

was most evident in 2010, apparently related to above 

average rainfall that year at most sites. 

     Given the results of this study to date, we estimate 

that blue oak seedlings in full sunlight, covered with tree 

shelters, and with the added benefit of some weed con-

trol, will grow into saplings in less than a decade. Com-

pared with the planting of blue oak acorns or seedlings, 

the natural regeneration strategy described here holds 

promise for a less costly and less labor-intensive tech-

nique to regenerate blue oak trees, and therefore could 

much improve the outlook for the conservation of blue 

oak, an important California oak woodland tree. 

 

More information on this study can be found in the October-

December 2011 issue of California Agriculture article: Tree 

shelters and weed control enhance growth and survival of 

natural blue oak seedlings, McCreary et al. http://ucanr.org/

repository/caolandingpage.cfm?.v065n04p192&fulltext=yes. 

Bill Tietje with a Blue Oak,  Santa Margarita Ranch 

 

 

 

 

 

 
 

Wishing you and your family a wonderful holiday season.  
Best wishes for a happy and prosperous new year! 
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A young blacktail buck resting by a stream 

The dusky-footed woodrat has increased in 
size and population probably due to above 
average rainfall over the past two years. 

Sacramento sucker (sub-species 
Pajaro sucker)  as seen in an upper 
tributary of the Salinas river 

Giant Carrion Beetle, Carrizo Plains, 
preparing for flight with his cargo of 
mites. 


