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es on permanent plots for all treatment pastures aver- 
aged over years. The wide range of annual utilization 
occurred even though Iivestock numbers were adjusted 
each fall based on the production of annual and perenni- 
al grasses during the previous summer. The detennina- 
tion of a proper stocking rate for a specific rangeland, to 
stay within the 1 0-year 45% utilization guideline de- 
pends on the rancher's ability to quickly adjust livestock 
numbers during drought. 

Light to moderate grazing provides the margin of safe- 
ty to deal with annual variability of the forage supply 
and provide for maintenance of the range forage re- 
source. Light to moderate grazing is defined as 30 #to 50 
percent utilization of the yearly production of perennial 
grasses available to Uvestock on a range. 

It should be pointed out that many experienced range 
managers (including ranchers) can tell when a pasture has 
been properly grazed by the appearance of the area. 
Properly grazed pastures tend to have a rough appearance. 
When 50 prcent average utilization occurred on Arizona 
cottontop, a key species on some southern Arizona range- 
lands, nearly 40 percent of the plant? remained ungrazed 
lending a patchy appearance to the pasture. 

Grazing Impacts Entire System 
Livestock grazing can have effects other than the direct 

impacts upon plants. Research has shown that some levels 
of grazing can alter rangeland hydrologic characteristics. 

High livestock densities can cause compaction of sur- 
face soils increasing the ratio of runoff to rainfall. Less 
water infiltrates the soil and reduced soil moisture is 
available to maintain plant growth and cover. The entire 
hydrology of the system is negatively affected. 

Low livestock densities have been found to have in- 
significant impacts on soil hydroIagy when compared to 
ungrazed areas. Livestock grazing can affect the diversi- 
ty and composition of both plant and a n i d  species on 
rangelands. 

Continuous livestock grazing in wetlands and lor ripar- 
ian areas can cause changes in stream channel morphol- 
ogy, increase erosion and affect reproduction of impor- 
tant tree md shrub species. 

Other impacts of livestock grazing can change the way 
natural processes occur. Poor grazing practices can re- 
duce the vigor of forage species making them less able 
to survive periodic drought and less able to compete 
with nearby, ungrazed plants. Improper grazing manage- 
ment can aid the spread of some non-native plant species 
and some noxious pIant species by removing forage 
species, creating soil disturbance and opening the plant 
community to invasion. Improper grazing management 
can reduce plant cover and acceIerate soiI erosion above 
natural rates. 

- 
Anvil Ranch, Pirno County, mna Poxito pasture. 

Management Begins With Inventory 
Effective and sustainable management of rangelands 

requires a basic inventory of the natural resources. 
Systems of rangeland classification have been developed 
and have been in use for over 50 years. The basis for 
these systems is soil survey. 

Soils are mapped within moisture and temperature 
regimes according to taxonomy developed in the United 
States by the Soil Conservation Service (SCS) and used 
worldwide. A rangeland classification system developed 
by the Natural Resources Conservation Service (NRCS, 
formerty the SCS) is in use by most state and federal 
land management agencies in the region. In this system, 
similar soils. within clirnaticlgeographic zones called 
Major Land Resource Areas are lumped together into 
units called ecological sites. 

An ecological site is a distinctive kind of land with 
specific physical characteristics that differs from other 
kinds of land in its ability to produce a distinctive kind 
and amount of vegetation. EcoIogicaI sites are described 
with Mtten narratives of the sites' physical characteris- 
tics, soils and natural vegetation. They are the recom- 
mended basic unit of rangeland classification. 

The broad climaticlgeographic zones. MLRAs and 
Ecoregions correspond to geographic provinces or 
ecosystems. Major Land Resource Area 40 is the Sonoran 
Desert, ML,RA 30 is the Mojave Desert, MLRA 42 the 
Chihuahuan Desert, and so on. A potential native plant 
community is described for each ecological site including 
the percent composition of each species in the plant com- 
munity. Total herbage production for the potential plant 
community (ir-dry pounds per acre) is also shown for fa- 
vorable, normal and unfavorable (rainfall) years. 

An assessment of the status of rangeland is needed to 
provide a benchmark "condition" by which to measure 
the progress of range management. Ecological site de- 
scriptions show a historic. native, potential plant com- 
munity. New theory for ecological sites and plant suc- 
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cession called "State and Transition" allows for rnulti- 
ple, stable plant communities to be potential on a site. 
This model is presently being incorporated into ecologi- 
cal site descriptions. 
The range assessment has become a triad of measure 

meats. The first is called "Similarity Tndex" and is sim- 
ply a numerical comparison of the present day plant 
community to the potential plant community. The sec- 
ond is called "Range Trend" and is the direction to or 
from the potential as measured by repeated measure- 
ments of vegetative characteristics over time. The third 
part of the assessment called Range Health, is a new11 
developed technique that attempts to describe site stabils 
ity, watershed function and energy flow as compared tc 
what should be normal: for an ecolo~ical site. It is de- 
fined as the degree to which the integrity of the soil, 
vegetation, water, air and ecological processes of the J W m o d  Ranch. Rested river pasture s ~ c e  April 1st 2001. 
rangeland ecosystem are balanced and sustained. 
AIthough qualitative, this procedure when done as de- 
scribed, can be combined with Range Trend and 
SimiIarity hdex to form a reasonable basis of the cur. 
rent status of any piece of rangeland. 

Devising A Successful Grazing Plan 
Grazing management is key to ecolopical 

sustainab&ty of rar&ing in this ~e.&on. It is both &I art 
and a science, It is defined as the manipulation of grazing 
a n i d s  to accomplish desired results. Managed grazing is 
successful when the needs of forage plants and soils are 
car&@ balanced with the needs of livestock. The mosr 
important factor is to balance the number of animals on 
the land with the amount of forage that can be safely har- 
vested by considering the timing. frequency, duration, 
season of use and the intensity of plant material removal. 
TWO terms common to range management are in- - 

w w 

vol ved. mey are Stocking Rate and Capacity. B ~ & C O ~  ~ m ~ h .  Proprr of river pwe. April 2000. Carrying capacity is the average number of animals per 
area-that the land can supportwhile maintaining or &I- 
proving the productivity of plants, soiIs and 0 t h  com- 
ponents of the rangeland ecosystem. The average comes 
from the highs and lows needed for flexible stocking to 
accommodate the natural fluctuation in forage produc- 
tion h m  year to year. 

The concept of carrying capacity is useful for adminisma- 
tive purposes (agencies) and as a guideline to use when 
stocking a range. It is best determined by a process of 
stocking animals on the range, managing gazing and mon- 
itoring vegetation over a long period to determine trend. 
When rangeland is stacked higher than its carrying capacity 
the number of animals and forage is out of balance. 

Stacking rate is the number of animals utilizing a piece 
of rangeland for a specific period of h e .  In this region 
where production of perennial grasses can vary from 50 
to 1 SO percent of average f-rom year to year many au- 
thors recommend stocking be adjusted yearly ta balance Babacown' Rmck Rested 199tLnewLy fenced riverpmture. 
the numbers of animals with available forage. 
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Another important factor in well managed grazing is 
the application of some system of grazing and then rest- 
ing areas (pastures) from grazing, to allow for regrowth 
and reproduction of forage species. Research shows that 
the application of conservative stocking rates is the most 
important variable in sustainable grazing. Most grazing 
studies in this region show no difference between year- 
long grazing and rotational grazing in overall range con- 
ditions when conservative rates of stocking are used. 

However in most of Arizona's hot and rugged range- 
Iands yearlong grazing at any level results in large "beat 
out" areas mund (natural and man made) water loca- 
tions, washes, canyon bottoms and ridge tops. Given the 
political climate of public land grazing today "sacrifice 
areas" are no longer acceptable and some type of rota- 
tional grazing system is needed to allow them to recover. 
Many grazing systems have been developed which work 
in this region. 

An ideal grazing system would have a single herd of 
animals move into a pasture, harvest a crop of forage at 
a moderate level of utiIization and then not come back to 
that pasture until a new crop of forage has been pro- 
duced. The best grazing systems are evolved over 20 or 
30 years to fit the needs of an individual ranch and 
rancher. Their level of sophistication increases over time 
as what works and does not work gets sorted out and as 
fences and water developments are added to achieve the 
needed flexibility. Grazing periods are generally short 
and rest periods long. 
There are many examples of ranches in this region that 

have developed grazing systems that work and result in 
improvement in rangeland condition. The goal is grazing 
at an intensity that wiIl maintain enough cover to protect 
the soil and maintain or improve vegetation. A moderate 
level of utilization is an average made up of individual lev- 
els of use on millions of plants. When a pastuE is grazed 
some plants are used heaviIy and some lightly to not at all. 
This phenomenon varies considerably from plant species 
to species. Grazing systems are needed to compensate for 
the lack of  uniformity in grazing utilization. 

Sideoats grama plants clipped to a three-inch stubble 
(70% use) in late August had significantly less produc- 
tion than unclipped plants the following spring. But 
these same plants when rested the following spring and 
summer actually produced more than the unclipped 
plants. Rest periods are designed to be long enough to 
allow the heavily grazed plants to recover and forage 
species to produce seed, stolons or rhizomes and young 
plants to become established. 

Well executed grazing systems result in a reserve of 
forage which can mediate the effects of drought on live- 
stock carrying capacity and productivity. Well managed 
system also maintain a high quality of livestock diet 
throughout the grazing year and provide for less varia- 
tion in livestock production from dry to wet years. 

Elkhorn Ranch sustainably grazed since 1984. Home pashm 
burned in 1987. 

Monitoring Is Essential 
The t h ~ d  important factor in well managed grazing is 

the application of some systematic process of planning, 
applying management, monitoring, feedback, replanning 
and repeating the process each grazing year. TMs pro- 
vides a feedback loop allowing for continued refinement 
of grazing management. 

This process begins in the faII of the year after the for- 
age crop for the coming year is produced. A grazing plan 
is prepared for the coming year baIancing the forage at 
hand and the numbers of animals. Information about 
range trend and condition from previous years' monitor- 
ing is used to refine the plan. Through the year anids 
are grazed and moved. Grazing utilization, season of graz- 
ing, numbers of animals and precipitation are recorded. 

Grazing may be repIanned in the spring to deal with 
climatic events. Stocking rate may be adjusted to account 
for spring forage production. In the early fall, after the 
peak standing crop of herbage is produced, vegetation is 
monitored by reading permanent transec ts located in 
strategic areas. Many techniques are available and in use. 

The most commonly used methods include informa- 
tion such as frequency. density and cover of plant 
species. Vegetation monitoring measures the trend in the 
plant communities and can help determine progress to- 
ward meeting range condition and health objectives for 
the major ecological sites on a ranch. 

Vegetation monitoring when combined with precipita- 
tion records and grazing utilization data can help deter- 
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