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SIERRA FOOTHILL RESEARCH & EXTENSION CENTER
BEEF AND RANGE FIELD DAY

APRIL 8, 1993

Stewardship and Beef Production on Annual Grass - Hardwood Range

8:30 Registration - $10.00 (Proceedings, lunch, coffee, donuts)

Morning Master of Ceremonies:

9:15

9:30
9:45
10:10

10:35
11:00
11:25

12:15

Mike Connor, Superintendent,
Sierra Foothill R&E Center

Welcome - Rick Staniford, Director, DC Integrated Hardwood Range
Management Program
Introductions
Effects of Loss of Public Lands to Grazing - Jim Oltjen
Range Supplementation - John Dunbar

Comparison of supplement types
Value of bypass proteins in range supplements

Value Based Marketing of Beef - Bob Sainz
Management of Rangeland Water Quality - Mel George
Tour to Watershed Study Plot:

Evaluation of the Effects of Grazing on Watersheds

Barbara Allen-Diaz

Watershed Management Demonstration - Mel George
Lunch - Barbecued beef tri-tips - Served by the Yuba-Sutter Cowbelles, assisted
by retired DC Division of Ag. and Natural Resources Personnel

Afternoon Master of Ceremonies: Roger Ingram, Livestock Farm Advisor,
Nevada-Placer Counties

1:15 Tour
Stop 1: Oak Regeneration Plot
Oak Management Strategies - Doug McCreary

Artificial regeneration techniques for rangelands
Protection of planted and natural seedlings

2: 15 Stop 2: Schubert Valley
Nutrient cycling in Oak Woodlands - Randy Dahlgren

Open grassland vs. under oak canopies
Cattle grazing vs. ungrazed

2:45 Blue oak canopy cover effects on forage production 
Bob Willoughby

3: 15 Return to Headquarters to Adjourn
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However, minimizing the risk of death loss may justify supplementation. The period and length
of supplementation needs further study. Response to only supplemental protein in the fall,
energy in the winter and a combination of bypass protein plus energy in the spring should be
compared to conventional systems

Fat In Diets For Range Cattle

During the past decade fat has gained much attention as an ingredient in supplements for range
cattle. In comparing liquid supplements (molasses/urea, molasses/bypass protein/urea) with and
without 5% added fat, in an initial trial, supplemental fat did not greatly enhance steer
performance or dollar return per acre. Calves on the molasses/bypass protein with and without
fat had a higher supplement intake and a increased growth response but the control group
returned more dollars per acre followed by the molasses/urea/fat and molasses/urea group.

Supplemental Corn

Traditionally, supplemental feed is provided to stockers and replacement heifers during the fall
and winter when forage quality is low and scarce in supply. Recent research has focused on
supplementing spring forage with energy (corn) at 1 or 2 Ib per head daily. At these low levels,
performance, and dollar return per acre was improved by this feed strategy (see profit
projections). Additional research is needed to further develop this feeding strategy for grazing
cattle in California.

Conclusion

A number of experiments on supplementation of steers under annual range conditions at the
UCSFREC have demonstrated that supplements may affect growth, but profit per acre may not
always improve. The actual level of supplementation with urea, bypass protein, and energy and
in what proportions and when needed depends on many factors, including grazing pressure,
amount of conserved forage, and in particular, current forage growth rate and quality. Maximal
gain per animal is not always the most important production criterion. If net economic return
per acre is to be maximized then animal production must be optimal. Correct management
strategy for the different resources, seasons of the year will vary from ranch to ranch and year
to year. The effects of supplements on forage intake are complex in grazing cattle where
interactions between grazing, supplement intake, forage availability and conditions may modify
normal mechanisms that regulate intake. There is evidence of a positive response in steer weight
gain & dollar return/acre when small amount of energy are fed in the spring.
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ESTIMATION OF TIlE EFFECT OF DECREASING PUBLIC LAND ALWTMENT
ON BEEF PRODUCTION IN NORTHERN CALIFORNIA

J .L. Beckett, J.W. Oltjen, D.J. Drake, R.E. Dehnas,
H.A. George-McCann, G.A. Nader, and L.C. Forero

University of California
Department of Animal Science, UCD

Introduction

The use of public lands grazing is very extensive in Northern California. Many ranchers rely
on these lands as a source of feeds during the summer grazing period. These lands contain vast
amounts of forages that are otherwise not utilized. Grazing cattle remains one of the only means
of harvesting the renewable forage resource of these lands. Several political interests groups
have suggested decreasing the amount of public land available to ranchers for grazing, either
through direct decreases in allotments and/or through increased prices for the right to graze on
these lands. Others have studied the cost of utilizing public lands in integrated beef operations
and the effect of increasing the price of public lands leases on the feasibility of their use.
However, the effects of decreasing total allotments to ranchers has not been previously reported.

The current study was undertaken to evaluate the effect of reduced public land grazing on cattle
ranches in Northern California. In particular, the effect of decreasing allotments on forage
availability for cattle operations was studied. Two variables were estimated: (1) the decrease
in cow-herd size necessary in order to sustain itself on the same amount of supplemental forages
currently being fed, and (2) the increase in conserved forage (hay) that would be required to
maintain the same number of animals currently in a particular operation.

Methods

A dynamic computer model of range and pasture forage availability and commercial cow-calf
herd energy requirements was developed. The model allocates energy from forage to cattle use
by shifting cattle to available forage sources throughout the year. Data inputs required for the
model include number and size of cows, animal and herd production parameters, forage sources,
and calving and weaning dates. This model was utilized to evaluate the effects of reduced public
land grazing on cattle ranches in Northern California. Ten case study ranches in Northern
California were chosen in areas where United States Forest Service and Bureau of Land
Management grazing is allowed. Two herds in each of Lassen, Modoc, Plumas, Shasta, and
Siskiyou counties were represented. The county livestock advisor in each of these counties
recruited participating ranches, as well as provided data necessary for the model. Ranches
included in the study were chosen because they were representative of beef operations in that
county with respect to the source of forages, particularly from public lands. Data were collected
from each ranch and input to the model to simulate the current situation. Forage availability was
estimated by either inputting the animal-unit-months for each pasture, or by determining the
number of animals and associated AUM equivalents on each pasture, private or public, and
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multiplying by the amount of time that the animals spent on that particular pasture. Ranchers
were asked to estimate the percent of the total feed energy obtained from the available grazed
forages. Energy requirements of the cattle were estimated using National Research Council
recommendations (NRC, 1984). Since the model is a dynamic representation of the operation,
cattle growth is estimated weekly and energy requirements are updated accordingly. Cow energy
requirements include lactational energy requirements. Weaning and selling weights of young
stock are used to determine rates of gain which influence energy requirements. Several ranches
incorporate stocker cattle during various grazing periods to optimize pasture use. The model
includes these animals as either steer or heifer stockers and calculates energy requirements based
on initial weights and growth rates. Estimates were made of the required decrease in cow-herd
size if no other feed sources are used, and the increase in supplemental forage (hay) required
to maintain constant herd size with varying levels of current public land grazing.

Results

A graphical representation of the available forage sources for a representative ranch is shown
in figure 1. The graph estimates the amount of energy provided by each pasture throughout the
year. When energy requirements of the cattle exceed the energy supplied by the forage sources,
the model assumes that the herd is being supplemented with hay. The sum of the hay
requirements is the total amount of hay that is fed during the year. This amount of hay is
divided by the total number of breeding-age females in the herd to estimate the required hay per
cow. This number was compared to the rancher's estimate of the hay fed throughout the year
per cow to validate model behavior. This number is also used to calculate the increase in hay
supplementation required with decreasing public land allotment.

The ranches included in the study ranged from 330 to 8,451 ADM of public lands grazing and
January 1 cow inventory ranging from 61 to 1,200. For each ranch, starting from the current
situation, public land allotment was reduced by 25, 50, 75 and 100%. When current
supplemental forage resources are held constant, average decreases in herd size by 5.8, 12.6,
19.9 and 27.5% resulted when public land grazing was reduced by 25, 50, 75 and 100%,
respectively; if current herd size is held constant, the average annual hay requirements would
increase by .28, .60, .93, and 1.27 tons per cow.

Discussion

Estimates of the total supplemental hay input by the model correspond very closely to the
ranchers' estimates (data not shown). Further, tests of the model in terms of estimates of the
total amount of beef produced on each ranch also compare very closely to the amount of beef
that is actually sold each year on each ranch. From these tests, the model behavior is shown
to be very adequate in simulating each operation. On many ranches, the number of ADM is
not known at each time period throughout the grazing period; therefore, the available forage is
estimated by multiplying the number of cattle allowed to graze each pasture by the amount of
time that the animals spend on that pasture and by a factor to adjust intake for lactating cattle.
Because this method is used, there are periods of time, usually in the Spring, where the model
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predicts that more forage is available than is required, and periods where more energy is
required (due to growing calves) than is provided by pasture. The model addresses this problem
by conserving available forages during times when those forages are in excess, and uses the
excess forages during times when the requirement exceeds that available. Tests of the model
behavior with respect to supplemental forages show that this adjustment adequately describes the
system.

Decreasing public land allotments for beef cattle grazing in Northern California results in effects
on herd size and supplemental hay that are quite variable from ranch to ranch. Decreasing
public lands allotments results in a linear decrease in the current cow herd that would be able
to be maintained with no further input of supplemental energy (figure 2). In order to maintain
the same size cow herd with decreasing public lands allotment, a linear increase in supplemental
energy per cow must be provided to the cow herd (figure 3). Further investigation of the data
suggests that larger herds are more impacted by decreases in public lands allotment (figure 4).
These findings are more significant due to the high degree of variation between ranches. Large
herds will presumably have a more difficult time procuring large enough private pastures to
compensate for any loss of public lands grazing.

Further, validation of the model in this project suggests that the model can be useful in
estimating herd-aggregated energy requirements and forage availability. These estimates can be
used to predict management decisions which would optimize energy balance throughout the year.

Implications

If such a reduction in public land allotments occurs, the detrimental impact due to decreases in
herd size or increases in supplemental hay, or both, will have grave effects on sustainability of
beef cattle ranches, particularly in regions where ranchers rely heavily on public land grazing.

From a broader perspective, decreasing public lands allotment would render the forage sources
that are currently utilized completely unavailable. Beef cattle have long been the primary
method of harvesting grasses on these lands. Baldwin et al. (1992) reported that beef cattle
production greatly adds to the human edible energy and protein pools. Reducing the amount of
land available for grazing not only negatively affects the ranchers, but will decrease the total
energy and protein available for human consumption.

Several groups have suggested decreasing the amount of public land available to ranchers for
grazing, either through direct decreases in allotments and/or through increased prices for the
right to graze on these lands. Information like that collected during this study should be used
in making such decisions. Further investigations into the integration of the many possible uses
of public lands, such as grazing, recreation, and wildlife preservation, would provide valuable
information which could be used when making public lands decisions.
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VALUE-BASED MARKETING OF BEEF CATTLE

R. D. Sainz
University of California

Department of Animal Science, UCD

Introduction

Current systems for marketing of beef cattle and their meat products are changing from average
based to new value-based trading systems. With value-based marketing, cattle will be traded
based upon the yield and quality of the usable beef they will produce, rather than their weight
alone. The purpose of this paper is to discuss several aspects of value-based marketing of beef
with special attention to three questions: 1) Why do we need value-based marketing? 2) How
will value-based marketing be implemented? 3) What are the implications for cattle producers?

Why do we need value-based marketing?

From 1970 to 1990, annual per capita meat consumption in the United States increased by about
10% (Table 1). During this period, however, consumption of beef declined by 20%, whereas
chicken and turkey consumption nearly doubled. Market analyses have shown that beef
competes favorably with chicken only when its price is less than 2.25 times the price of poultry.
Today this is not the case; the disparity in prices and market share between poultry meats and
beef is due to differences in biological and industrial efficiency, and in product quality.

Table 1. Annual per capita meat consumption in the US (Ibs)

I Year I Beef I Pork I Chicken I Turkey I Meat I
1970 84.0 62.3 40.4 8.0 200.0

1975 87.9 50.7 40.1 8.5 192.4

1980 76.5 68.3 50.1 10.5 208.3

1985 79.1 62.0 58.0 12.1 214.4

1990 67.0 60.3 69.9 18.3 220.3

Source: USDA, 1991.

A sow produces more than eight times her body weight per year in market-weight progeny, and
the meat type hen produces more that 70 times her body weight in market-weight progeny. In
comparison, the average beef cow produces only about 70% of her body weight in market
weight progeny. In terms of biological efficiency, cattle are at a severe disadvantage relative
to their competitors, with the consequence that maintenance of breeding females comprises more
than half of the feed resources used by the beef industry.
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Source: National Cattlemen's
Association, 1992.

ICarcass defect I $/animal I
Excess external fat 111.99

Excess seam fat 62.94

Trim to 20 % fat 14.85

Inadequate muscling 29.47

Inadequate marbling 21.68

Hide defects 16.88

Other carcass defects 22.01

Total losses 279.82

The second major difference between the beef and poultry industries is in industrial efficiency.
Over the last 40 years, the poultry business in the United States has become vertically integrated
to a degree not matched by any other livestock industry. The vast majority of broilers are
hatched, raised and slaughtered with no change in ownership. Meat from these birds is often
placed in the retail case under the same brand. In contrast, by the time beef reaches the retail
market, it may have passed through the hands of several operators: cow/calf, stocker,
backgrounder, feeder, packer and retailer. Each of these segments seek their margin of profit
on every transaction. These multiple
transfers of ownership introduce serious
economic inefficiencies into the production
and marketing of beef. In addition, the Table 2. Quality-related losses.
diverse nature of beef production does not
encourage anyone segment to take full
responsibility for quality management. Under
current conditions cattle are raised without
regard for the ultimate product, inevitably
resulting in production of carcasses with
major defects (Table 2). Taken together,
these quality problems add almost 60 cents/lb
to the price of beef.

By far the most important quality defect is
excessive fat (Table 2). This is caused by
attempting to achieve adequate marbling
levels for Choice quality grade through
extended feeding periods. However, without
the appropriate genetic background, the
prolonged feeding only increases internal,
external and seam fat without improving
marbling (intramuscular fat). In other words,
we get the waste fat without the taste fat.
The amount of waste is shown clearly by the
reduction in yield of usable meat as yield grade increases within the normal range from 2 to 4
(Table 3).

Therefore, the main factors reducing the competitiveness of beef, price and quality, can both be
traced to the structure of the industry and the manner in which cattle are marketed. The
question is not whether marketing arrangements will change, but rather how these changes will
be implemented, and how producers will be affected.
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Table 3. External fat, yield grades and beef yieldl

Adjusted backfat, in. .1 .3 .7 1.1 1.5

USDA Yield Grades 1 2 3 4 5

Usable beef, % 74 71 68 64 61

1 Calculated for a 675 lb steer carcass with an 11.9 in2 ribeye and 2% internal fat.
Sources: Boggs and Merkel, 1990; National Live Stock & Meat Board, 1991.

How will value-based marketing be implemented?

From the point of view of the packer/distributor, value includes such characteristics as the lack
of defects, yield of saleable product, and eating quality. Defects have been mentioned above,
and current quality-assurance programs aim to eliminate these. Product yield was traditionally
defined as dressing percentage. However, since 1986, the beef industry's "War on Fat" has
changed the way beef is sold. Within the next year, most beef processed by the "Big Three"
packers will be closely trimmed (to 1/4 inch fat) boxed beef. Therefore, product yield is now
seen as the proportion of live or carcass weight recovered in closely trimmed red meat. Packers
generally agree that the ideal slaughter animal is an 1,150 lb. frame 5 steer, Yield Grade 2, and
Choice quality grade. However, the beef market comprises several different segments, each
with different quality requirements. The main market segments (and their quality
requirements) are: 1) the white tablecloth restaurant trade (Prime or high Choice); 2) the retail
trade and low to intermediate steak houses (low Choice and Select); and 3) the grinding or
processing market (Standard or below). At present, packers sort beef carcasses in the cooler
according to the quality of the carcass and the market segments they supply. This task is made
more difficult by lack of uniformity in their raw materials, that is the fed and nonfed cattle
coming in. In view of these considerations, two changes are occurring in the way packers
purchase cattle: first, more and more cattle are traded 'on the rail', that is based on carcass
weight and grade; and second, more packers are contracting with feeders and producers to
provide animals with given specifications. These trends will probably continue, so that most
slaughter cattle will be traded by contract according to specifications. In addition, grading
standards are being re-examined as to their ability to distinguish yield and quality differences.

Definition of value (yield and quality of the final product) is fairly straightforward for carcasses,
but more difficult in live animals, i.e. weaned calves, stockers and feeders. At the moment, the
most promising technology is the use of ultrasound to determine levels of external fat cover and
muscle development in the live animal (Houghton and Turlington, 1992). Currently, estimates
of marbling are not precise enough for practical use, but several approaches to improve these
are being investigated. We are investigating the use of computer models of cattle growth to
use the information obtained from ultrasound estimates of muscle and fat to define the value of
cattle entering the feedlot.
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What are the implications for producers?

The current system of beef marketing entails: 1) producers scattered around the countryside
raising a vast assortment of animal types then 2) gathering these into feed yards to be fed as
though they were a homogeneous population and then 3) sending them to the packers for
processing, sorting and distribution. This would be akin to General Motors taking scrap iron
off junk heaps all around the country, hammering them into some kind of a car and trying to
sort them into Chevrolets, Oldsmobiles and Cadillacs at the end of the assembly line. It is worth
mentioning that the only financially healthy unit within GM (Saturn) is the most quality
conscious. Changes associated with value-based marketing will be much more profound than
merely altering the bases for valuing and pricing cattle and carcasses.

Full implementation of a truly value-based marketing system will require changes in the way
cattle are produced, sold, processed and delivered to the consumer. While it is unlikely that the
beef industry will go to the extreme that the poultry industry has done with vertical integration,
some changes in that direction are inevitable. These have been foreshadowed by the recent
strategic alliance efforts in the midwest in which cow-calf producers are allied with feed yards,
packers and retailers to produce specific products. The increase in retained-ownership programs
is another example of industry consolidation. Arrangements of these or similar types, which
combine animals with given genetic abilities with the appropriate management conditions to meet
carcass specifications, will enable the beef industry to consistently produce the quality of beef
demanded by the various market segments. Beef's competitiveness in the marketplace should
improve as a result.

There are also disadvantages to the new market realities. More than 55 % of the beef cows in
the US are in herds smaller than 100 cows, and are owned by 92 % of the producers; the
average herd size is 37 (Gregory et aI., 1988). Individual producers with fewer than 50 cows
are going to find it very difficult to enter into contractual arrangements with backgrounders,
feeders and packers to meet particular production targets. In many cases, loss of a ready market
for their calves could be the result. Another difficulty faced by small producers is that of
obtaining appropriate genetics and utilizing modern crossbreeding techniques. Composite breeds
of cattle have been developed which exhibit desirable characteristics such as reduced external
fat, while at the same time maintaining high palatability and marbling. However, the herd size
required to produce such animals is beyond the means of most cattle producers. One alternative
might involve cooperative arrangements whereby small producers can pool their resources or
perhaps work under contract to larger operations. Clearly, changes in the way cattle are
produced must keep pace with the new marketing structures.
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Conclusions

In summary, the market for meat is extremely competitive, and the competition between beef
and the other meats will likely intensify. At the moment, beef is in a poorly competitive
position, primarily because of high price and inconsistent quality. Improving beefs
competitiveness will require two things - first, assurance of a consistently high-quality product;
second, reducing costs of production, thereby enabling reductions in price at the retail counter.
The scope for improving the biological efficiency of cattle production is very limited, however,
the potential for improving the industrial efficiency of the cattle industry is enormous. This can
be accomplished in two ways: 1) consolidation of the industry to eliminate many of the
segments in transfers, each of which adds to the cost of production; and, 2) elimination of some
of the productive inefficiencies, primarily over-production of fat. The methods for
accomplishing this are known, and include appropriate genetics, management and nutrition. In
all likelihood, cattle selected to fit different environments may not be appropriate to undergo
feeding and management to identical end points. Finally, the marketing system from conception
to the consumers' plate must transmit signals relating to value and quality so that producers are
rewarded for implementing the proper genetics and management and penalized for neglecting
these. In short, value-based marketing should enable the producers of quality beef to improve
the position of their industry in the marketplace. This is another aspect of stewardship which
we cannot afford to neglect.
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RANGELAND WATER QUALITY

Melvin George and Jim Clawson
University of California

Agronomy & Range Science

Before 1960, water pollution policy emphasized control of "point sources"--sewer pipes or
industrial waste outlets--where a single discharge point could be identified and corrective action
taken to reduce the pollutant load to surface water or groundwater. In recent years increased
attention has been focused on "nonpoint" sources of pollution--sources that are diverse and often
difficult to identify and control and that may combine to impair water quality. Some of the
contributions from nonpoint sources are unavoidable--the natural leaching of chemicals from
weathering soils, the contribution of decomposing natural vegetation, or the fecal coliform
bacteria added by wild animal populations.

The majority of contributions, however, stem from human activity. Urban runoff, erosion at
construction sites, and leaching of pesticides, are just a few of the ways our activities can
generate significant amounts of nonpoint source pollution.

Since 1991 the Rangeland Watershed Program (RWSP) conducted jointly by UC Cooperative
Extension and USDA Soil Conservation Service has been conducting an education program
directed at rangeland owners to make them more aware of nonpoint pollution sources from
rangelands. This education program attempts to answer three basic questions for ranchers:

What is the problem?
Who says it is a problem?

What can I do about it?
What is the problem?

Pollution is defined as "an alteration of the quality of the states waters by waste to a degree
which unreasonably affects their beneficial uses or facilities which serve their beneficial uses".
Sewage, sewage sludge, garbage, solid waste, chemical wastes, biological materials, radioactive
materials, heat, soil and agricultural wastes can all be pollutants of water. In the Clean Water
Act (CWA), pollution is categorized by its source as point or nonpoint. Point source pollution
is an observable, specific and confined discharge of pollutants into a water body. Examples of
this kind of pollution are feedlots, food processing plants and agrichemical processing plants.
In contrast, nonpoint source pollution consists of diffuse discharges of pollutants throughout
the natural environment. It occurs over extensive areas. As water from rainfall, snowmelt,
irrigation or human activities moves over and through the ground it picks up and carries away
natural and manmade pollutants, eventually depositing them into lakes, rives, wetlands, coastal
waters, and underground sources of drinking water. Nonpoint source pollution is usually
associated with agricultural, forestry, mining and urban stormwater runoff.
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Nonpoint source (NPS) pollution from rangelands may be caused by grazing, construction
activities, mining, recreational activities, and natural processes. Grazing activity, particularly
overgrazing, is considered a potential source of excessive sediment, nutrients, pathogens and
heat. Livestock are attracted to riparian areas for water, high quality forage and shade,
frequently resulting in concentration of livestock impacts in riparian areas.

Sediment: While erosion on most rangeland is well below traditionally accepted tolerance
levels, the vast area of rangeland and it's critical position in the state's water supply system
offers an opportunity to improve water quality throughout the state. Erosion is a natural process
that is accelerated by man's activities. Slopes exceeding the angle of repose naturally erode,
especially when vegetation is removed by fire and other disturbances.

Soil erosion and sedimentation are the primary contributors to lowered water quality from
rangeland. Pasture and rangeland generally become a source of nonpoint pollution when grazing
removes a high percentage of the vegetative cover, exposing the soil surface to erosive action
of water and wind. Eroded soil subsequently becomes sediment creating the potential for water
degradation which may lead to impaired uses. Sources of sediment may be divided into upland
(sheet and rill), gully and streambank. The 1984 USDA Soil Conservation Service County
Resource Inventory reports that sheet and rill erosion is a problem on one-third of private
rangeland in California with erosion averages of 3.3 tons/acre per year on 19 million acres. As
expected, this type of erosion is a greater problem in areas of high rainfall and steep slopes.

Streambank erosion is another source of sediment on rangelands. According to the SCS over
9,000 miles of streambanks are eroding and should be treated to reduce erosion. Because of
steep slopes, highly erodible soils, and intense storm characteristics, the sediment delivery ratio
(a measure of the amount of eroded soil delivery to a water body) on most rangeland is
relatively high.

Nutrients: Leaching of nutrients from watersheds is a natural part of nutrient cycling. Nutrients
from urine, manure and decaying vegetation can become pollutants, particularly near streams
and lakes during the rainy season or periods of runoff. In these locations runoff can carry
nutrients into water bodies quickly. Nutrient problems are usually most critical where animals
congregate for water, feed, salt and shade. Nitrate and phosphate are usually the nutrients of
concern. Pasture fertilization can be a source of these and other nutrients. Pesticides may be
problems at some locations.

Pathogens: Localized contamination of surface water, ground water, and the soil itself can result
from animals in pastures and rangelands. Research reports show that livestock operations may
cause increased coliform bacterial pollution in rangeland streams. Although fecal coliforms
themselves are not pathogenic, they indicate that pathogens could exist and possibly flourish.
Fecal streptococci may also be reliable and definitive measure of human or animal pollution. The
extent of pathogens depends largely on livestock density, timing of grazing, frequency of grazing
and access to the stream. Fecal coliform levels tend to increase as intensity oflivestock use in-
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creases. Maintaining the health of livestock is critical, and proper management of the herd, its
byproducts, and exposed land areas is essential.

Heat: Thermal pollution is an almost invisible consequence of reductions in stream shade due
to heavy or continuous grazing of streamside vegetation. Thermal pollution also occurs when
irrigation water heats as it crosses the field and then drains into a stream. Increased water
temperature has an adverse affect on fish and other aquatic organisms, especially in cold water
fisheries.

Riparian and Streambank Impacts: While livestock grazing and ranch management practices can
influence water quality throughout a watershed, grazing impacts and public attention is focused
on riparian areas. Documentation shows that cattle, given the opportunity, will spend a
disproportionate amount of time in a riparian area as compared to adjacent drier upland areas.
This may be five to 30 times higher than expected based on the extent of the riparian area.
Features that contribute to higher use levels in riparian areas are: (1) higher forage volume and
relative palatability in the riparian area as opposed to the uplands, (2) distance to water, (3)
distance upslope to upland grazing sites, and (4) micro-climatic features (Skovlin 1984).
Although many of the riparian-fisheries-grazing studies have been deficient in design,
measurement, or documentation (Platts and Raleigh 1984), a great deal of case history and
observational information has been accumulated. Concerning grazing impacts on riparian areas,
four components were most often studied: (1) fish habitat in the aquatic system, (2) woody
vegetation components of the riparian area relating to fish and bird habitat, (3) herbaceous
utilization and grazing levels that can influence yields of plants, small mammals, and
invertebrates, and (4) watershed conditions of cover and soil compaction on the floodplain and
runoff from upland range (Skovlin 1984).

Platts and Raleigh (1984) summarized direct effects of livestock grazing as follows:

1. Higher stream temperatures from lack of sufficient woody streamside cover.
2. Excessive sediment in the channel from bank and upland erosion.
3. High coliform bacteria counts from upper watershed.
4. Channel widening from hoof-caused bank sloughing and later erosion by water.
5. Change in the form of the water column and the channel in which it flows.
6. Change, reduction, or elimination of vegetation.
7. Elimination of riparian areas by channel degradation and lowering of the water table.
8. Gradual stream channel trenching or braiding depending on soils and substrate composition

with concurrent replacement of riparian vegetation with more arid plant species.

Who says it is a problem?

Various state and regional assessments report where non point source pollution occurs or could
potentially occur. The State Water Resources Control Board (SWRCB) and Regional Water
Quality Control Boards (RWQCB) report the beneficial uses of water and the
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impairments to beneficial uses in periodic state, regional and river basin reports. Impaired water
bodies are listed in the May 1992 State Water Quality Assessment by the SWRCB. The
California Department of Forestry and Fire Protection is preparilig an assessment of water
quality on the state's rangelands. The USDA Soil Conservation Service reports on erosion and
sedimentation problems in its county resource inventories. Land owners and managers should
review these assessments to determine whether they live in a watershed that drains to an
impaired waterbody.

The SWRCB and RWQCBs regulate water quality in California. Riparian and wetland habitats
are increasingly regulated by the U.S. Fish and Wildlife Service, U.S. Army Corps of
Engineers, California Department and Fish and Game and other agencies. The California
Coastal Commission and National Oceanic and Atmospheric Administration have regulatory
authority in the coastal zone. The Environmental Protection Agency cooperates with and
delegates regulatory authority to these agencies. The Clean Water Act, Coastal Zone
Management Act, Porter Cologne Act and other federal and state legislation provides regulatory
authority to these agencies.

Federal Water Pollution Control Act (Clean Water Act)--1972: First enacted in 1972, with the
most recent reauthorization in 1987 (due for reauthorization in 1993). The act covers water
pollution and water quality from many angles including point and nonpoint source, groundwater,
surface water (lakes, rivers, streams, estuaries), wetlands, and water quality standards. Point
sources from urban areas, industry, and confined animal facilities have received the most
attention during the past 20 years.

Section 208 (1972): Directs the states to develop programs on nonpoint source pollution
which include: 1) an assessment of nonpoint source pollution and 2) a program to control
nonpoint source pollution. In developing and implementing the nonpoint source pollution
programs are the references to Best Management Practices (now called management
measures) as a means to control pollution.

Section 303: Addresses water quality standards.

Section 319 (1987): Reflects the increasing recognition of the importance of nonpoint
source pollution and emphasizes the mandate that states implement effective management
programs. EPA considers agricultural runoff as the major cause of nonpoint source
pollution. EPA has also shifted the emphasis from "direct threat to human health or safety"
to a "threat to ecosystems and habitat." Sediment, nutrients, pathogens, and chemicals, in
descending order of importance, are considered the "pollutants" from agriculture. All states
now have approved (or portions of approved) nonpoint source management programs and
are currently receiving grants authorized in this section to assist in implementing approved
programs.
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Section 404 (1987): Includes wetlands of any size and location as "waters of the U.S.,"
and authorizes EPA and U.S. Army Corps of Engineers to regulate activities that effect
wetlands.

California Porter-Cologne Act--1969: Actually enacted prior to the Clean Water Act (CWA),
it designated the SWRCB as the statewide water quality planning agency, and also gave authority
to nine semi-autonomous RWQCBs which were established twenty years earlier. Beyond
establishing the state framework, this act is now revised to comply with the federal Clean Water
Act.

The State Board is responsible for developing statewide water quality plans (i.e., Inland
Surfaces Plan), while the Regional Boards are responsible for developing RWQCB Plans (usually
called River Basin Plans) which in tum are approved by the SWQCB and the Environmental
Protection Agency (EPA). Within these plans are water quality objectives, a list of beneficial
uses, and implementation mechanisms. These plans, both statewide and basin, include
identification of beneficial uses, water quality objectives, and an implementation plan for surface
water and groundwater bodies. Regional Boards have the primary responsibility for
implementing the provisions in both statewide and basin plans. The state structure implements
the federal legislation.

Coastal Zone Management Act (CZMA)--1972: This was reauthorized with the passage of the
Coastal Zone Act Reauthorization Amendments of 1990. The act involves both the EPA and the
NOAA.

Section 306: Requires states to develop a coastal zone management plan.

Section 6217: Entitled "Protecting Coastal Waters," requires states with approved costal
zone management programs to develop and implement Coastal Nonpoint Pollution Control
Programs. These programs must:

1) Comply with sections 208,303, 319, and 320 of the CWA and the state coastal zone
management programs.

2) Provide for the implementation of management measures conforming with the guidelines
to protect coastal waters.

3) Provide for the addition of additional management measures if needed.
4) Provide for technical and other assistance to local governments and the public to

implement management measures.
5) Provide for public participation.
6) Establish mechanisms to improve agency communications and permitting processes.
7) Propose to modify state coastal zone boundaries as necessary to meet NOAA

recommendations.
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This section also requires NOAA and EPA to develop guidance and implementation
documents--i.e. "Proposed Guidance Specifying Management Measures for Sources of
Nonpoint Pollution in Coastal Waters and "Coastal Nonpoint Pollution Control Program-
Program Development and Approval Guidance."

California Coastal Act--1976: Formally authorizes the California Coastal Commission after
being established by an initiative in 1972.

Conservation of Aquatic Resources--1970. Fish & Wildlife Protection & Conservation--1976
(Department of Fish & Game):

Section 5650. Relates to deleterious materials in water such as silt, nutrients, bacteria,
and toxins.

Section 1603. Describes streambed alteration process agreements.

Section 1607. Provides for fees to cover costs relating to fish and wildlife protection and
conservation.

What can I do about it?

Become informed: As a landowner you should become informed about assessments and
regulations that affect your ranch operation. Talk to the RWQCB and other agencies. Attend
Cooperative Extension and Soil Conservation Service education programs. Review the RWQCB
Basin Plan the covers your ranch.

Develop a ranch plan: If you live in a watershed that contributes to a nonpoint source pollution
problem you should develop a ranch plan that: 1) assesses water quality problems on your ranch,
2) considers alternative solutions (BMPs) , and 3) selects solutions to be implemented.
Cooperative planning of the entire watershed may be necessary to solve nonpoint source
pollution. The RWQCB may require watershed planning in high priority watersheds.
Cooperative Extension currently conducts Ranch Planning and Grazing Management Short
Courses for ranchers so that they can develop ranch plans.

Change practices: Practices that are implemented to reduce nonpoint source pollution are called
"best management practices (BMPs)" or "management measures". The use of BMPs on
rangeland to maintain and improve water quality is mandated by the Federal Clean Water Act
(CWA) of 1977. The 1991 reauthorization of the Coastal Zone Management Act refers to
"management measures" instead of BMPs and recent guidelines define management measures
and management practices.

A Best Management Practice (BMP)as defined in the Clean Water Act, "is a practice or
combination of practices that is determined by a state to be the most effective means of
preventing or reducing the amount of pollution generated by nonpoint sources to a level
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compatible with water quality goals. " These measures must be technically and economically
feasible. The term "best" is subject to interpretation and point of view. In recognition of this,
a recent EPA document uses the new terms 'management measures and management practices.'
Management measures are goals developed during a process of problem assessment.
Management practices that address these goals are selected after examination of alternative
practices. Legally, a practice must be certified by the SWRCB. The SWRCB may delegate this
authority to the RWQCB.

Monitor: Whether your ranch is in a targeted watershed or not, you may want to document
current management with photographs. If you implement management changes, photograph
and document nonpoint pollution sources before implementing new practices. Annually re
photograph these locations to show the success of these new practices.
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REGENERATING NATIVE CALIFORNIA OAKS

Douglas D. McCreary
University of California

Department of LAWR, Berkeley

Introduction

It has long been recognized that poor natural regeneration of several species of native oaks is
a problem in portions of California. In the Northern Sierra region, both blue oak (Quercus
douglasiz) and valley oak (Quercus lobara) , are reported to be regenerating in insufficient
numbers in some locations to maintain current stand distributions. In addition to poor natural
regeneration, the total acreage of these species has also been depleted from residential and
commercial development, agricultural conversions, and firewood harvesting. While oaks have
little commercial blue, other than for firewood, they are exceedingly important for wildlife and
are highly valued for aesthetics.

During the past six years, a number of research projects have been conducted at the Sierra
Foothills Research and Extension Center to better understand the causes of poor regeneration
and to develop techniques for artificially regenerating native oaks. These latter projects have
demonstrated that oaks can be successfully established on hardwood rangelands if sufficient care
is taken to plant, protect, and maintain them.

Acorn Projects

Several studies have examined acorn collection, handling, storage and planting practices,
including the best time to collect blue oak acorns and the effects various pre-storage treatments
have on germination. Results indicated that acorns can be successfully collected over a fairly
wide interval, extending from late August until late October. Acorns from all harvest dates had
high germination, as long as they were not allowed to dry out before storage. However, the
earlier the acorns were collected, the earlier they tended to germinate. Soaking acorns for a day
prior to storage had little effect. Drying acorns, however, reduced both the rate and amount of
germination. A 10% reduction in moisture content resulted in almost 40% less total
germination, and all acorns that lost 25 % or more of their moisture failed to germinate during
the lO-week test interval.

Another project examined the effects of trimming acorn radicles on field growth and survival.
While radicle trimming tended to promote multi-branched root systems, it had little effect on
field performance. Sowing date, on the other hand, greatly influenced seedling emergence, as
well as survival and height growth. Sowing in the early fall (October 10 or November 10)
resulted in earlier emergence, greater survival and increased growth, compared to sowing in the
late winter (March 10) for both blue and valley oaks. Early sowing apparently gave seedlings
a better chance to become established before soil moisture became limiting.
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Producing Oak Seedlings

Several methods of growing native California oak seedlings, including both bareroot and
container production, have been evaluated. This research has demonstrated that there are a
variety of stock types that can be successfully propagated and outplanted. The type of stock best
suited for a particular planting will depend on a host of factors including costs, seedling
availability, and conditions at the site. One-year-old bareroot blue and valley oak seedlings have
had high survival and vigorous growth after outplanting, as long as the roots were undercut early
enough in the nursery to promote the development of a fibrous root system. Similarly, blue oak
seedlings grown for one year in a wide range of container sizes have performed well in the field.
While size at outplanting was directly related to container size, by the end of the second field
season, these differences all but disappeared and all container sizes grew about the same.

A study that is underway is comparing the field performance of standard one-year old blue oak
container stock with that of seedlings grown for only 4 months and outplanted the spring after
the acorns were collected. This study has indicated that while size at outplanting was far less
for the younger stock, by the end of the second and third growing seasons, total height was
significantly greater. Since 4-month old seedlings are far cheaper to produce, they may be a
preferred stock type for future regeneration programs for this species.

Seedling Planting and Protection

Many areas targeted for artificial regeneration of native oaks in California are on hardwood
rangelands where dense annual vegetation and compacted soils limit recruitment success.
Controlling competing vegetation through scalping, spraying or mulching can greatly improve
the survival and growth of outplanted seedlings. In a study currently underway, various levels
of weed control (diameter of weed-free zones around seedlings) are being compared.
Preliminary results indicate that maintaining a 4-foot or larger diameter weed-free circle around
seedlings increases soil moisture and promotes survival and growth. In this same trial, we are
also comparing the field performance of seedlings protected with rigid translucent tubes to those
covered with aluminum screens. During the first 2 seasons, seedings in the tubes had more
flushes, grew taller, and were more resistant to attack from insects and rodents, which were able
to pass either through or under the screens. By the end of the second year, they had significantly
greater survival, height and height increment.

Augering holes prior to planting can also improve field performance - especially on compacted
sites - by allowing seedling roots to more easily penetrate downward and obtain soil moisture.
However shallow auguring (1 foot) worked about as well as deeper auguring (2 or 3 feet).
Fertilizing seedlings with slow release fertilizer tablets at the time of planting has also resulted
in large increases in both caliper and height growth for directly sown acorns.

Conclusions
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These studies suggest that the growth of both blue and valley oaks in a natural setting is often
limited by harsh environmental conditions. By providing a more favorable environment through
caging, weed control, auguring and fertilization, rapid juvenile growth can be stimulated. This
allows seedlings to quickly grow above the level where they are particularly vulnerable to
browsing pressures, Hopefully the information gained in the research here at the Station will
promote greater success in regeneration plantings and help ensure the long term conservation of
these important species.
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BIOGEOCHEMISTRY IN OAK WOODLANDS OF THE SIERRA FOOTHILLS

Randy Dahlgren and Michael Singer
University of California

Department of LAWR, Davis

Introduction

Ecosystem biogeochemistry is the interaction of biological, geochemical, and hydrologic
processes in an ecosystem. We have studied the biogeochemical processes occurring in oak
woodlands at the Sierra Foothill Research and Extension Center (SFREC) to better understand
how management practices such as grazing and tree removal affect these ecosystems. Our study
has focused on nutrient cycling; the movement of nutrients in, out, and within the ecosystem.
The flow of nutrients through the oak woodland ecosystem has been studied for a four year
period in the Schubert Watershed. Fluxes of nutrients in ecosystem waterflows (precipitation,
canopy throughfall, soil solutions and stream water), plant uptake, and litterfall were monitored.
The study was designed to determine the effects of grazing and oak removal on ecosystem
processes.

Soils playa critical role in ecosystem processes by providing nutrients, water and structural
support for plants and animals. Soils in the vicinity of the SFREC field station have formed
from a metamorphic bedrock called "greenstone". The rock originated from oceanic crust
formed by deep-sea volcanic extrusion. The oceanic crust was thrust against the Sierra Nevada
range resulting in bands of metamorphic rocks composing much of the Sierra foothill region.
Over the past 150 million years, soils have formed from the continued breakdown of the
bedrock. The soils we find today represent a steady-state between the rate of soil formation
(e.g. breakdown of rocks) and the rate of soil removal by erosion. Soils at the SFREe field
station range between 1-4 feet in depth. Many soils have a dense clay layer at approximately
1-1.5 feet which affects many ecosystem processes, such as plant rooting depth and the flow of
water through the soil profile.

Influence of Oaks on Ecosystem Processes

Oak trees were found to concentrate essential plant nutrients in the soil beneath the canopy
compared to grass areas outside the canopy. Significantly higher concentrations of nitrogen,
phosphorous, potassium, calcium, magnesium, and sulfate were found in soil solutions beneath
the canopy compared to adjacent grassland soils outside the canopy. The cycling of base cations
(e.g. calcium, potassium, magnesium) increases the soil solution pH beneath the oak canopy by
0.5-1.0 units compared to the adjacent grassland areas. Therefore, the soils beneath an oak tree
are less acid than in the adjacent grasslands.
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Why do oak trees increase nutrient concentrations in the soil beneath their canopy? To answer
this question we must examine how the annual grasses and oak trees interact with the soil. The
annual grasses have rooting systems that penetrate only the upper 18 inches of the soil. The
dense clay layer in the soil appears to prevent deeper extension of the grass roots. In contrast,
oak roots extend through the clay layer and explore the entire depth of the soil. Thus, leaching
of nutrients from the soil is largely prevented through nutrient uptake by the deep oak roots.
The nutrients are incorporated into above-ground biomass components, such as leaves, acorns,
and wood. Many nutrients are returned to the soil surface each year as a result of acorns and
leaves falling to the soil surface where they are decomposed by microorganisms resulting in
release of nutrients. These nutrients are, once again, available for plant uptake. Therefore, a
nutrient cycle develops in which oak trees play a critical role in retaining nutrients in the
ecosystem.

The low intensity grazing practiced in the Schubert watershed does not appear to significantly
affect nutrient cycling. Concentrations of the non-essential plant nutrients sodium and chloride
were increased in the soil solutions of the grazed sites. These increased concentrations of
sodium and chloride most likely result from salt supplements provided to the cattle.

Removal of oak trees leads to a loss of nutrients from these ecosystems. Without the deeply
rooted oak trees, nutrients can easily leach from the soil profile and are exported from the
ecosystem by the stream water. We found that soil solution concentrations of all nutrients were
substantially decreased following removal of selected oak trees. The loss of litterfall returns to
the soil surface and leaching of nutrients below the shallow rooting zone of the annual grasses
were the primary mechanisms resulting in lower soil solution nutrient levels following oak
removal. Tree removal has also been shown to increase stream flows in many ecosystems by
eliminating loss of water by oak tree transpiration. Stream flow amounts were monitored both
before and after removal of 30% of the oak canopy from the Schubert watershed. Data for the
past seven years (which coincidentally were during the drought) indicate that no significant
increase in stream water flows resulted from partial removal of oaks from the Schubert
watershed.
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BLUE OAK TREE CANOPY EFFECT ON HERBACEOUS FORAGE PRODUCTION

Bob L. Willoughby
University of California

Cooperative Extension, Butte County
Introduction

The objective of this trial is to evaluate differences in herbaceous forage production at four
different oak canopy levels - 0, 25, 50, and 75% cover, in the Sierra foothills. The trial is
expected to show at what percent canopy cover it would be most profitable to remove some Blue
Oak trees to increase forage production and still maintain oak woodlands for other uses.

Within each experimental unit 12 - 3'x 5.5' woven wire cages were set out at the beginning of
the growing season. Samples were taken each year by hand clipping 0.5 sq. meter areas from
each cage. The cages were removed after the late spring clipping to allow grazing. The cages
are again placed in different locations within the plots the following year. Cages are placed
randomly except for the stratification due to canopy cover. Twelve cages are placed in each plot
according to percent canopy cover; e.g. the 50% canopy plots will have 6 cages under the
dripline of the tree and 6 outside the dripline; 75 % will have 9 cages under trees and 3 outside.

The four replications are located on the Sierra Field Station in the following pastures: Upper
Scott 14, 1350' elevation, Kock (below road 4) 1200' elevation, Lower Lewis (near bottom
field) 700' elevation and Schubert, 350' elevation.

Conclusions

The results from the first two years are not conclusive. The 1991 production in all plots except
0% canopy were about one half of the 1992 production which had about average rain fall. The
0% canopy (open space) was about the same yield each year.

In 1992 there was about 150 lbs. per acre yield decrease going from the 25% canopy to the 50%
to 75 %. The 0% canopy was about half way between the 50% and 75 % plots or about 200 Ibs.
per acre less than the 25% canopy cover. These differences are for all four replications.

The following chart gives the details of the yield differences for two years.
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Blue Oak Canopy Cover Trial - Sierra Field Station

Summary of all Plots Pounds\Acre

1992 Lower Lewis Scott Kock Schubert

under 2032.7 2517.0 1098.6 1017.8
outside 1899.7 2294.1 1211.2 1473.8
25% 2213.0 2448.0 1488.0 1338.9
50% 1672.0 2896.5 964.0 1277.8
75% 2279.5 2061.0 995.9 867.5
0% 1551.3 2205.2 1345.7 1504.7

Average all plots 1929.04 1198.4 1198.4 1247.2

1991

under 1389.82 737.32 480.34 485.93
outside 1400.41 1087.37 699.56 1078.95
25% 1515.67 1791.90 359.40 1046.24
50% 831.62 1411.55 360.02 659.53
75% 1421.94 863.13 625.23 483.08
0% 1496.89 2367.94 1124.76 1237.43

Average AlIPlots 1316.53 1608.62 617.35 856.57

All Plots
1991 1992

under 773.3 1666.5
outside 1066.5 1719.7
25% 1178.3 1871.9
50% 815.7 1702.5
75% 848.3 1550.9
0% 1556.7 1651.7
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