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Grass. Stirruphigh 
andfaras the eye couldsee. 
That the way it was. 

That's the way it can be. 
When the first ranchers pioneered Texas and 

Oklahoma they were greeted by grassland. 
Ranging for miles and waving a welcome to the 

strong-spirited ranchers and their grazing herds. 
When the land was all taken, it was not all 
taken care of. It was fenced and overgrazed. 

It was parched by the dry years, and invaded 
by deep-rooted and "drouthy" brush. Brush 

destined to invade nearly every ranch, 
and to cut in half the grazing potential 

of over 88 million acres. 
But there's a new pioneer spirit among 
ranchers today. They want their land 

back from the brush. ..and back to 
its natural beauty and bounty. 

And there's a new product that makes it 
practical. It's GraslanTM from Elanco. 

Graslan is a new approach to brush control. 
It's as revolutionary and unique as were three 

other Elanco products_Tylan® and 
Rumensin® for your cattle and Treflan® 

herbicide for soybeans and cotton. 
To find out more about brush control with 
Graslan, talk to your local SCS, Extension 

Agent or Range Management Specialist. 
Or call the toll free Elanco hotline: 

1-800-428-4441. It could be the most 
important call you'll make for years to come. 

Elanco Range Products 
Elanco Products Company 

A Division of Eli Lilly and Company 
Indianapolis, Indiana 46206 

ELANCO 

Pioneering a new era 
in range management. 

(GrasIan' —tebuthiuron, Elanco) 
(Rumensin®—monensin, Elanco) 

(TretIan®—trfIuraIin, Elanco) 
(Tylan®—tylosin, Elanco) 
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Yes, There Is Grass after Overgrazing 
Lee E. Hughes 

Introduction 

Overgrazing; overutilization; heavy use of forage species 
are some of the descriptive terms used when grasses or other 
forage species are used to the point of "no return." The drier 
regions of the country historically, like other parts of the 
country, have felt the ravages of too many grazing animals 
on a unit of land. Much of this has been corrected, though, to 
be sure, there are isolated overgrazing problems that occur 
intentionally or unintentionally. 

The Bureau of Land Management (BLM) has, on many of 
its districts, had monitoring in place for a number of years. 
The idea of these studies is in part to detect, in short order, 
problems related to grazing and correct them. 

The Arizona Strip District is a district where monitoring 
studies have been in place for a number of years. It now has 
over 400 key areas with monitoring studies. One of these key 
areas in an allotment put up the "red flag" in 1977. Had this 
key area been a monitor in a nuclear power plant, the buzzer 
would have buzzed, the coffee in employees' coffee cups 
would be rippling as the plant vibrated as a meltdown was 
about to occur (remember The China Syndrome). 

A Capsule of History 
In 1973, monitoring studies were set out on the Arizona 

Strip's Mainstreet allotment. A deferred grazing system was 

put in place. Pictures were taken, measurements carried out 
in the plots, and all marked properly on maps. The Englestead 
pasture's key area was set amongst western wheatgrass and 

sagebrush. The two species shared the deep soils of the 
valley bottom equally (see Figure 1). 

The author is with the BLM and resides in Washington, Utah. 

The year of 1976 brought with it the hint of drought; and in 
1977 the drought ruled with callous disregard. Grass grew 
little and water reservoirs were low or dry of water. Engle- 
stead pasture had both water and grass—old grass with a 
little growth by midsummer. The rancher used it while reduc- 
ing his herd because of drought, but the cattle had to eat and 
drink. Overgrazing took place in the Englestead pasture (see 
Figure 2). The western wheatgrass disappeared or showed 
up as ground-level stubble. 

The years of 1978 and 1979 were wet years during the fall, 
winter, and spring periods, but dry during the summer. The 
moisture favored the western wheatgrass and the summer 
deferred grazing allowed it time to grow and to mature. The 
western wheatgrass, unfortunately, was of such low vigor it 
reached about 5 inches high and was grazed, where before it 
reached 2 feet and was relatively thick. It was scattered, and 
often only dormant overgrazed stubble remained. More time 
was needed. 1980-81 turned out dry during the fall-spring 
period, wherein western wheatgrass grows in the Arizona 
Strip. Trend studies showed only a little improvement. 

A Best Pasture grazing system was implemented in 1981. 
Under this system, the best-looking pastures are grazed, and 
the poorest pastures are rested to recover. It provided more 
time—i 1/2 years maximum—for the grasses to regroup. The 
Englestead pasture was rested the entire year of 1982 and the 
first half of 1983. It was a wet year throughout. However, the 
western wheatgrass still did not head out (see Figure 3). 

1983 was born of heavy moisture and later in the year the 
western wheatgrass headed out everywhere; it had regained 
its vigor. The grass once again stood tall (see Figure 4). Rest 
from grazing and moisture falling when needed brought the 

FIg. 2. 1977—Drought utilization of western wheat grass was severe. 
Rainfall: 1975 (1O.7); 1976 (12.4w); 1977 (6.3) 

FIg. 1. 1973—Conditions of range are good. Western wheatgrass 
stands tall. 

Rainfall: 1972(11.0"); 1973(12.8"). 
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grass back. Utilization, for 1980 to 1981, had also been 
reduced to moderate levels, which is an important first step 
intermixed with rest from grazing. 

Conclusion 
The western wheatgrass has regained its vigor. However, 

over the 10-year period 1973-1983, it lost much of its ground 
to sagebrush. Trend transect data show a continuing gain in 

ground cover by sagebrush and a loss of ground by western 
wheatgrass. 

The monitoring studies did their job in detection. The 
ranchers and the BLM developed a best pasture system for 
the allotment. Through cooperation, they planned a well- 
timed-rest from grazing and moderate utilization during 
grazing seasons in the Englestead pasture. 

The grass is back. 

Cowboy Cookbook Editors Write: 

Dear Members and Friends, 
Hopefully, you are impressed with the centerfold adver- 

tisement of SAM's Trail Boss's Cowboy Cookbook. The 
cover indicates the quality of the contents. 

The order blank on the back of the centerfold says "allow 
two weeks for mailing." This was our goal but we will not be 
able to do that on orders received before the book is printed. 
This first go-around the books will be sent out in February 
1985. We worked very hard to have the book ready for 
Christmas but couldn't. 

Contact myself, Doug Sellars, 3506 Tilton Valley Drive, 
Fairfax, Virginia 22033, your Section officers, or the Denver 
office of SRM if you have any ideas about sales or promo- 
tions. This book will sell easy so take advantage of it to raise 
funds for the SRM endowment fund and for your own SRM 
Section. Remember, 40°k of the profit goes to SRM Sections. 

Attention Student Chapters! You can participate in the 
profits from all books sold by your Chapter members. Check 
with your Faculty Student Chapter Advisors and SRM Sec- 
tion officers. What a way to raise funds for Chapter spon- 
sored scholarships and other Chapter activities. 

Please send your orders and checks as soon as possible. 
Be sure and tell your friends. 

Happy Trails—Doug Sellars, Chairman of Trail Boss's 
Cowboy Cookbook Committee. 

FIg. 3. 1979—Western wheatgrass still not recovered. Utilization: FIg. 4. 1983—Western wheat grass once again headed out. Utiliza- 
1978—Severe; 1979—Moderate tion: 1980—Moderate; 1981—Moderate; 1982—Rested; 1983— 

Rainfall: 1978(17.0"); 1979(177") Slight. Rainfall: 1980(17.6"); 1981 (11.51"); 1982(15.1"); and 1983 
until Dec. 1, (15.1") 
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Streamside and Upland Vegetation Use by Cattle 
William S. Platts and Rodger Loren Nelson 

In the Western United States, some streams no longer have 
their once productive streamside vegetal cover. A century of 
heavy grazing on these riparian zones has caused cumula- 
tive impacts to streambanks that have resulted in the trans- 
formation of many riparian habitats from a dominant growth 
of trees to brush to forb. Inadequate animal drinking water 
on upland areas and preference for streamside vegetation 
have been traditionally important factors causing streamside 
corridors to be more heavily grazed than are other rangeland 
areas. Roath and Kruegar (1982) found that the bluegrass 
bottoms in eastern Oregon's Blue Mountains, which includes 
riparian ecosystems, contributed only 21% of the total her- 
baceous biomass produced on the allotment but provided 
82% of the total forage consumed. Of the riparian area, 100% 
was grazed by cattle. 

Proper grazing of streamside vegetation requires con- 
trolled animal distribution. Conventional management stra- 
tegies, tailored to extensive range grazing for livestock pro- 
duction and forage maintenance on upland and/or large 
areas, may not achieve acceptable animal distribution in the 
highly preferred riparian zones. In many areas, it is not eco- 
nomically feasible to fence every streamside corridor to 
create separate riparian pastures for specialized manage- 
ment; therefore, grazing strategies that regulate animal dis- 
tribution and forage use must be developed. This report dis- 
cusses streamside forage use with adjacent or overall allot- 
ment pasture use under different grazing intensities and 
management strategies. Five study areas in Idaho with a 
typical 3-pasture rest-rotation strategy, 2-pasture deferred 
grazing in northeastern Nevada, and continuous season- 
long grazing in northeastern Nevada and northeastern Utah 
were evaluated. These 3 grazing strategies provide decreas- 
ing amounts of rest during the grazing season, from 1-1/2 
seasons with rest-rotation, 1/2 season with deferred, and 
essentially none with continuous. 

The Study Areas 

The 9 study areas were in Idaho, Utah, and Nevada, in 3 

widely separated hydrographic basins. 
Columbia Basin: The 5 Idaho study areas were in the 

southern portion of the Idaho batholith along small, high 
elevation (6,500 to 7,500 feet) streams in the Salmon River 
drainage. In these areas, riparian meadows of grasses and 

sedges and drier upland meadows are surrounded by dense- 
ly forested hillsides. 

Authors are research fishery biologist and biological technican (fisheries), 
respectively, USDA Forest Service, Intermountain Forest and Range Experi- 
ment Station, Forestry Sciences Laboratory. Boise, Idaho 83702. 

IDAHO BATHOLITH 
I ELK CR. • LOWER REAR VALLEY CR. 
U UPPER REAR VALLEY CR. 

LOWER PRRNCENAN CR. 
• UPPER PRRNCHNAR CR. 

LAHONTAN BASIN 
• OUNCE CR. 
V TAROR CR. 

BONNEVILLE BASIN 
I LOWER RIO CR. 

UPPER RIO CR. 

Land topography is a major factor determining which 
areas are grazed by cattle or sheep. The broad, depressional 
valleys are grazed by cattle, primarily under a rest-rotation 
strategy, whereas the steeper mountain areas are grazed 
principally by sheep, sometimes under rest-rotation. 

Lahontan Basin: Both Nevada study areas were in the 
northeastern corner of the Lahontan Basin on small, high 
elevation (6,200 to 6,600 feet) tributary streams of the Hum- 
boldt River. In this area, narrow meadows of streamside 
vegetation occur within sagebrush-grass uplands. 

Historically, both sheep and cattle have been important 
grazers in northeastern Nevada, but cattle, grazed under a 

variety of management systems, including deferred and con- 
tinuous, are presently the principal livestock. 

Bonneville Basin: Both Utah study areas were in the north- 
eastern corner of the state on Big Creek, a small tributary of 
the Bear River that drains the eastern flank of the Wasatch 
Mountains. Streamside vegetation use was evaluated on the 
narrow streamside corridors within rolling sagebrush-covered 
hillsides. 

Cattle and sheep are currently grazed along Big Creek, but 
cattle are the main grazers of the riparian vegetation and are 
therefore exclusively considered here. Grazing was recently 
changed from a continuous to a deferred strategy. 

Methods 

Vegetation use was determined immediately after the graz- 
ing season by visually estimating the amount of vegetation 

Editor's Note: A companion paper on the same general subject was published 
in the August 1981 issue of Rangelands 3(4) entitled "Sheep and Streams" by 
william S. Platts. 
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used along transect lines in grazed study sites compared 
with vegetation in adjacent ungrazed sites. Streamside use 
was compared with forage use on adjacent uplands. In Utah 
and Nevada, upland use was visually estimated from key 
species along transects in key areas within the allotment or 
pasture near the study area. These estimates then deter- 
mined vegetation use for the pasture or allotment as a whole. 
In Idaho, the estimated use was determined on all species 
occurring within quadrats placed in equal intervals along 
transect lines and extrapolated to overall pasture vegetation 
use estimates. 

The riparian data were collected during an 8-year period 
from 1975 through 1982. One Idaho site had 8 years of com- 
plete data while the remainder had 7 years. Upland range 
data were collected by the responsible range manager for 
their respective allotments. Comparable upland range data 
were available 3 to 6 years of the period depending on study 
area. Data collection from the Great Basin study areas was 
not started until 1978 and continued through 1982. 

Results 
In 23 of the 25 (92%) observations (each year of data is 

considered one observation), streamside vegetation use by 
cattle was twice as heavy as overall pasture or the adjacent 
range forage utilization. In the other 2 observations, both in 
Idaho, streamside use was less than overall pasture use; 
however, the difference was slight and probably related to 
extreme wetness of the meadow. This frequently occurs 
early in the grazing season and may endure throughout the 
season in some areas. In these mountain meadows, the 
streamside areas were not as heavily used by cattle early in 
the season but did receive more use later in the season. 
Average forage use was about 25% higher on streambanks 
than on uplands. In some areas, utilization was as much as 
60% greater on stream banks such as on Gance Creek, Nev- 
ada, in 1981 and 1982. Differences between streamside and 
upland use were generally greatest in the Lahontan and 
Bonneville Basin study areas. This is attributed to the greater 
differences in phenology and palatability between stream- 
side and upland vegetation in these semidesert regions. In 

the Columbia Basin study areas, upland vegetation cures 
more slowly and remains palatable for a longer time period, 
causing cattle to have less desire to remain in riparian areas. 

In the Bear Valley and Elk Creek study areas in Idaho, the 
effect of inadequate control of cattle distribution was also 
apparent. These areas were grazed under a 3-pasture rest- 
rotation strategy, and use was officially assumed to be zero 
for rested pastures. Utilization of the streamside vegetation 
of rested pastures in these areas, however, was considerably 
greater than zero and was occasionally more than 20% 
because of ineffective control of livestock movements. 

Discussion 
Estimates of forage use by cattle for a given pasture based 

on data from upland range sites did not provide an accurate 
indication of forage use on streambanks in our study areas. 
Cattle preference for streamside areas and their associated 
vegetation led to consistently greater use of vegetation on 
these sites. In most cases, the estimates of overall pasture 
use were within the upper end of the moderate range (26- 

RatIng animal use of streamside vegetatIon. 

Rating Description 
Very heavy 
(76% to 100%) 

Vegetation has been grazed to less than 2 inches 
average stubble height. Almost all of the po- 
tential vegetative cover has been used and only 
the root system and part of the stem remain. 

Heavy 
(51% to 75%) 

Less than half of the potential plant cover 
remains. Plant stubble height averages over 2 
inches. 

Moderate 
(26% to 50%) 

At least half of the potential plant cover re- 
mains. Average plant stubble height is over half 
of its potential growth at present stage of 
development. 

Light 
(0% to 25%) 

Nearly all potential plant cover is on site and 
there are no bare areas because of past use. 
Vegetative cover is very close to what would 
occur naturally without grazing. 

The Upper Bear Valley in the Rocky Mountain Forest Province, Gance Creek in the Independence Allotment in the Intermountain 
grazed under a 3-pasture rest-rotation strategy. Sagebrush Province where past grazing has been heavy. 
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50%) orthe lower end of the heavy range (51-75%), whereas 
streamside vegetation was more frequently in the heavy use 
range (76-100%). 

The chief goal of a specialized management strategy (one 
that is more sophisticated than Continuous grazing) is to 
maintain or improve livestock performance while improving 
or maintaining rangeland conditions by controlling the 
numbers, type, and distribution of livestock. All but one of 
the study areas are being managed with some sort of special- 
ized management strategy. These studies, however, indicate 
that none of the grazing systems have controlled livestock 
distribution in such a manner as to promote a balance 
between streamside and upland vegetation use. As a result, 
evaluation of range condition in upland vegetation may show 
a positive result due to moderate grazing over most of the 
allotment, whereas continued heavy to severe grazing pres- 
sure in the streamside corridors may be having precisely the 
opposite effect. Consequently, range management deci- 
sions based upon overall pasture use may result in inappro- 
priate watershed management decisions and failure to effec- 
tively manage for multiple use. 

We believe grazing to be a valuable use of rangeland 
resources that can enhance esthetic as well as economic 
values. However, it should be balanced with other equally 
valid uses of western rangelands, such as enjoyment of pro- 
ductive aquatic and streamside ecosystems and their com- 
bined resources. Cattle usually graze riparian areas more 
heavily than the uplands, which necessitates the riparian 
areas being monitored and managed separately. We hope 
this information will help point out the need for more effec- 
tive grazing strategies that stop continued degradation of 
western streams. Among the strategies that show promising 
results in our studies are winter grazing under certain condi- 
tions; separate riparian pastures through which animal dis- 

tribution, timing, and intensity can be controlled; total clo- 
sure of extremely vulnerable areas through stream corridor 
fencing; and strategies that provide for longer rest periods 
(such as double rest-rotation) or deferred grazing that allows 
a protective vegetative mat to be maintained on the stream- 
bank during critical runoff periods. 

Literature Cited 

Roath, R.L., and W.C. Kruegar. 1982. Cattle grazing and behavior on 
a forested range. Journal of Range Manage. 35:332-338. 

Will the Riparian Pasture Build Good Streams? 
William S. Platte and Rodger Loren Nelson 

Since the mid 1930's, improved range management prac- 
tices have steadily enhanced the deteriorated rangelands that 
existed at that time. Although overall rangeland conditions 
have continually improved, riparian range sites (lands sup- 
porting vegetation that requires free or unbound water or 
moist soils) have not necessarily followed suit. Many riparian 
areas remain in a deteriorated state because they fail to 
respond favorably to the management strategies being ap- 
plied to the allotment. Certain classes of livestock graze 
riparian zones more heavily than they do the uplands—the 
nonriparian portion of the range. Consequently, manage- 
ment strategies designed for allotments that contain a var- 
iety of range types may not effectively control animal distri- 
bution on the lusher, wetter sites. 

Today's popular grazing strategies (rest-rotation, alter- 
nate, deferred) were developed primarily to increase the 
production and vigor of upland grasses, and were not devel- 

oped primarily to improve riparian vegetation. These grazing 
strategies have developed a steady improvement in upland 
range, and this would be an opportune time to initiate a 
similar trend on ripariart sites. Until such improvement is 

achieved, there will continue to be conflicts between range 
users with respect to how the public range should be 
managed. 

Our livestock-fisheries studies were designed to test 
commonly used grazing strategies on riparian-stream sys- 
tems and to develop grazing strategies that are more compat- 
ible with such zones. One strategy being considered is a 

special riparian pasture, which is a small pasture within an 
allotment that is set aside to be managed independently to 
achieve a specific vegetational response. The pasture includes 
the riparian-stream corridor along with a portion of the 
uplands. We believe that this approach may have promise 
under certain grazing situations. 

Big Creek in the Wyoming Basin Province. Heavy grazing to the 
right and light grazing to the left of the fence. 

Authors are research fishery biologist and biological technican (fisheries). 
respectively, USDA Forest Service, Intermouritain Forest and Range Experi- 
ment Station, Ogden, Utah Forestry Sciences Laboratory, Boise, Idaho 83702. 
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The 15 study areas were located in Idaho, Utah, and Nev- 
ada in 3 widely separated hydrographic basins. These sites 
provided the broad geographic distribution and the diversity 
of geo-climatic, vegetational, and grazing conditions needed 
to determine differences in patterns of vegetational use 
between upland and riparian range sites on managed allot- 
ments. The study sites were used to evaluate grazing strate- 
gies, timings, and intensities of forage use for a specific 
livestock class (predominantly cattle). The surrounding 
allotment was managed by the respective Forest Service 
District Ranger or BLM Area Manager as specified by their 
land use plans. 

Most of the commonly used grazing strategies, such as 
rotation, rest-rotation, deferred, and continuous, or season- 
long, are being used on one or more of the study areas; thus, 
the study sites represent the effects of commonly used graz- 
ing strategies on riparian areas. Seven of the Idaho sites 
(Table 1), scattered through the southern portion of the 
Idaho batholith, functioned similarly to special management 
pastures, allowing comparison with the surrounding allot- 
ment management. 

The basic design of each study area involved the stratifica- 

using the electronic capacitance meter, our method of esti- 
mation was found to be reliable (±5% of averaged means). 

Grazing Patterns on the Conventionally Managed 
Allotment 

Livestock were taking an average of 29%, and as much as 
40% more vegetation from the riparian sites (wildlife use was 
trivial) than from the adjacent upland sites (Table 2). ("Adja- 
cent" means sites next to the riparian zone and within 0.25 
mile of the stream). Consequently, although use on the 
allotments was in the moderate range, use on the riparian 

Table 1. Forage use under rest-rotatIon grazIng on streamslde and adjacent range (wIthIn 1/4 mIle of stream) In experImental pastures wIthIn the Southern Idaho Bathollth. 

Pasture 
Early grazing 

Streamside Adjacent range Difference Streamside 
Late grazing 

Adjacent range Difference 
—Average Forage Use, Percent— 

Upper Stolle 71 82 -11 Guard Stolle 56 69 
84 

-13 
76 + 8 

Cougar Stolle 68 90 
74 

-22 
92 -18 

Lower Stolle 46 63 
66 

-17 
61 + 5 

Upper Frenchman 57 80 
83 

-23 
92 - 9 

Lower Frenchman 69 83 
60 

-14 
60 0 

Horton Creek' 62 70 
69 - 8 65 

80 
70 

-11 
5 

Average 61 77 -15 73 76 

- 
4 

'Data 1980-82, other sites 1979-82. 
Eight of the Study sites, tour in the Columbia Basin, two in the Lahontan Basin, and two in the Bonneville Basin allowed a comparison between streamside and upland forage use under Forest Service or BLM management (Table 2). 

tion of an 1,800-foot riparian-stream reach with 181 equidis- 
tant transects placed at 10-foot intervals. The special use 
pastures were constructed around the central 60 consecu- 
tive transects comprising 600 feet of stream. The 2 adjacent 
control areas of 600 feet each were used to evaluate the 
forage utilization under allotment management. Streamside 
vegetation use was visually determined immediately after the 
grazing season along each transect line and compared with 
the adjacent upland forage utilization. The upland use was 
determined visually by the range conservationist responsi- 
ble for the allotment. Tested against estimates obtained 

The Stolle Guard special management pasture. 

Study Area and Methods 

The Lower Frenchman Creek special management pasture imme- 
diately after grazing ceased. 
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Table 2. Comparison of forage use (percentage) on streamslde and adjacent upland portions of typical grazing allotments. 

Study area Analysis period Grazing system 

Forage use 

Streamside Adj acent upland 

Columbia Basin 
Johnson Creek (1976-82) AR 66 NA 
Elk Creek (1976-82) RR 58 19 

Bear Valley Upper (1976-82) RR 75 52 
Bear Valley Lower (1977-82) AR 68 61 

Lahontan Basin 
Gance Creek (1979-82) D 64 31 
Tabor Creek (1979-82) C 69 41 

Bonneville Basin 
Upper Big Creek (1979-82) C 83 47 
Lower Big Creek (1979-82) C 80 53 

Average 72.2 43.4 
Difference +29% 

NA Not available 
RR Rest rotation 
D Deferred 
C Continuous 

sites was in the heavy to severe range. Mean differences were 
generally greatest in the Lahontan and Bonneville Basin, 
possibly because streamside vegetation was far more palat- 
able than upland vegetation and differences in the grazing 
season. Vegetation use in the Idaho mountain meadows 
showed less difference, possibly because of less difference 
in the palatibility between the forage and the amount of 
moisture on the 2 types of range. 

The grazing principles intended to maintain high plant 
vigor and favorable species composition in the uplands may 
not produce similar results in the riparian zone because of 
the imbalanced use. The improving trend expected in the 
uplands, therefore, may not occur in the riparian sites, which 
may continue to deteriorate. Some grazing strategies, there- 
fore, require modification to obtain a better balance between 

upland and streamside use. We believe the riparian special 
management pasture may encourage this balance on certain 
allotments. 

Grazing Patterns on Special Riparlan Pastures 

The experimental pastures used to evaluate different graz- 
ing strategies were set up like a special riparian management 
pasture. The experimental pastures contained a riparian- 
stream zone and extended from both sides of the stream into 
the adjacent uplands. The experimental pastures were 6 to 
10 acres in size; in operational use special management 
pastures would probably have to be larger and longer to be 
economically feasible. 

In the experimental pastures, wherein cattle numbers were 
controlled to achieve a certain forage use, utilization of 
upland range forage normally exceeded the utilization of the 
streamside forage by an average of 10% (Table 1), just the 
opposite of the typical allotment pasture. The relatively small 
size of the experimental pastures placed all of the forage 
within the cattle's potential home range, thereby encourag- 
ing a more balanced use of available forage than found 
within the typical allotment. In addition, the ratio of riparian 
range forage to upland range forage (approaching 50/50) 

was many times higher than would normally be found in 
most allotments, so the uplands could have received the 
heavier use in the cattle's search for variety; also, all salting 
was done in the uplands. Cattle did have to go to the riparian 
zone to water because there were no upland watering sites. 

In his studies in the Blue Mountains of Oregon, Bryant (1982) 
found that neither salting nor alternate water sources away 
from the riparian zone appreciably influenced livestock 
distribution. 

On our study sites, the timing seemed to influence the 
utilization of vegetation in streamside areas. In the allotment 
areas, mean utilization (not proven significant) of streamside 
forage averaged about 13% greater. This relationship is cer- 
tainly not yet conclusive, but we believe it demonstrates the 
tendency of cattle to avoid wet streamside zones early in the 
season. In drier riparian sites more early use (just after plant 
readiness) can occur in the riparian zone, especially under 
season-long grazing, when cattle will not move to the 
uplands until the riparian forage has been heavily utilized. 

Cattle grazing the Upper Stolle special management pasture 
under a rest-rotation strategy. 
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Bryant found in the Blue Mountains of Oregon that through- 
out most of the summer grazing season cattle favored the 
riparian zone but during the latter part of the grazing season 
they favored the upland vegetation. 

In our small special management pastures, late cattle graz- 
ing did not necessarily shift more forage utilization to the 
streamside zone, but there was a 12% greater overall utiliza- 
tion of the streamside zones under late grazing compared 
with early grazing. Other factors, though, must be consid- 
ered in the decision to graze early or late, such as the greater 
susceptibility of streambanks to hoof shearing during the 
early grazing period before banks have dried out, and the 
fact that late grazing can eliminate the vegetative mat needed 
to protect the streambank soils from the following high water 
flows. The timing and location of grazing in the specially 
managed riparian pastures can be controlled much more 
effectively than in the large allotment pastures, offering an 
easier way to get the type of grazing needed for compatibility 
with other resources. 

Conclusions 
Our studies show that, on conventionally managed allot- 

ments using rotation, rest-rotation, deferred, and season- 
long continuous cattle grazing strategies, cattle graze ripar- 
ian range types more heavily than the uplands. Fencing 
streamside corridors to exclude grazing is expensive (possi- 
bly the new electric fences may solve some of this problem) 

The application of 2,4-D to control sagebrush is an impor- 
tant management tool to improve Wyoming rangelarids. Big 
sagebrush (Artemisia tridentata) covers 270 million acres in 
the Western U.S., and Wyoming has approximately 37 mil- 
lion acres dominated by sagebrush. 

Advantages of spraying big sagebrush are erosion control, 
increased moisture availability, and increased forage value. 
Erosion is reduced by increased basal cover of grasses, 
whereas with burning, there is an increased chance for ero- 
sion. The moisture availability is increased to understory 
plants by reducing competition from sagebrush. Through 
spraying, there has been an increase in forage production for 
livestock as well as for wildlife. 

2,4-D is usually applied by air from fixed-winged planes or 
helicopters. Recommended rates are a maximum of 2 pounds 
per acre, usually applied in a total volume of 2 gallons of No. 
2 diesel or water used as a carrier. Lower amounts may be 
applied for a lower percent control, and higher rates are not 

and a large amount of forage is lost. Special management 
pastures will also be expensive, but the forage can be effi- 
ciently utilized. Furthermore, eliminating grazing from cer- 
tain allotments is not sociologically, economically, or politi- 
cally acceptable; in certain situations, therefore, we must 
turn to some other alternative. The special management 
riparian pasture is a promising alternative. 

By experimenting with different types of riparian and 
upland range, different sizes and shapes of pastures, and 
different ratios of riparian forage to upland forage, it may be 
possible to efficiently graze riparian vegetation without 
damaging this sensitive zone. Special management pastures 
would need to be larger in mountain meadow ranges than the 
ones we used to better match benefits derived from improved 
riparian and fish habitat with the costs of fencing. The influ- 
ence of a cattle herd's home range on grazing use will need 
careful analysis; pastures may have to be larger than a herd's 
home range in less productive range types. When the fencing 
of narrow streamside corridors or the elimination of livestock 
grazing from the allotment are the only alternatives available 
for maintaining productive riparian and fishery habitats, the 
cost of special management pastures may not seem exorbi- 
tant. 

References Cited 
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economically feasible. 
Selection of an area to be sprayed shoula inciuae me 

following criteria: 
1. Sites with an adequate grass understory. 
2. Sites at higher elevations where there is adequate 

precipitation. 
3. Sites with a sagebrush canopy cover of 15% or greater. 
4. Sites with deep soils found in swells producing thick 

stands of brush. 
5. Sites that are not critical wildlife habitat. 
The sagebrush shown in the first photo is located in the 

Bighorn Mountains of Wyoming. Big sagebrush (Artemisia 
tridentata) cover is dense with a low forage production. The 
second photo represents the same area after spraying, show- 
ing a 200 to 300% increase in production of grasses (Alley 
1955). Forbs showed a decrease after spraying, but 2 to 3 
years following spraying, showed an increase. 

Studies of wildlife use on sprayed sites were conducted for 
big game animals and upland game bird species. Antelope, 
deer, and elk were studied. Antelope were least benefited by 

Control of Big Sagebrush by Aerial Application of 
2,4-D 

Steven W. Cussins 

The author is a student in the Range Management Department, University of 
Wyoming, Laramie 82070. Present address is 1503 Converse, Cheyenne, Wyo. 82001. 



Rangelands 7(1), February 1985 11 

the spraying, although after spraying, they returned to the 
site with little decrease in population size. If deer require- 
ments for brush cover and quantity and quality of forbs were 
present, spraying dense stands of brush generally increased 
deer use. Elk tended to use sprayed sites for calving and 
grazing in the spring and low sites in the winter as long as hill 
tops were left undisturbed. Sagegrouse, a primary upland 
game bird, relies on sagebrush forcoverand food. Although 
research showed that sageg rouse moved out of the sprayed 
sites the year following spraying, 2 to 3 years later they 
moved back to the site. Sagegrouse do need sagebrush dur- 
ing certain times of the year, but they also used the sprayed 
sites for forage of grass seedlings and forbs. 

2,4-D is not as effective on black sagebrush (Art emisia 
nova) as other artemisia species due to its resprouting ability 
and to the dryness of its characteristic sites. Some wildlife 
and livestock will consume this forage, but spraying this 
species may not be beneficial because it is an indicator of 
poor range sites. 

The effect that percent control and cover have on animal 
unit months (AUM's) depends on time of application, weather, 
and understory present. When control is 75% or greater with 
an ample understory of forage, AUM's tend to increase. Sites 
sprayed with a 90% kill of sagebrush have lasted up to 15 
years since the first spraying programs occurred in 1954, and 
these sites are still being studied. Follow-up management is 
still important to maintain this longevity. Thus, the longevity 
in controlling sagebrush is of economic importance. 

The cost in Wyoming is $4.00 per acre in 1954, but declined 
to $3.00 per acre until 1972 and was $10.00 per acre in 1982. 
This cost includes chemical, application, and flagman. Even 
though the cost increased from 1972 to 1982, it is still eco- 
nomical to spray sagebrush-infested rangelands. 

The reduction of rangelands due to growth of sagebrush is 
of economic importance to improve the productivity of 

infested rangelands. Applying 2,4-D to infested rangelands 
tends to increase forage production, moisture availability, 
and carrying capacity. If wildlife habitat requirements are 
met, their populations show little decrease. A prominent 
Wyoming rancher, Wes Hyatt concluded ". . . that with the 
problem of range reduction cuts, and with ranges producing 
less each year due to vigorous growth of sagebrush, there 
have been tremendous results since spraying programs 
began in 1954. There was more grass available for forage 
production for livestock. There were increased flow from 
springs and better utilization of range. There was a higher 
percentage of calf crops, plus more pounds of calves and 
lambs were sold." 

Aerial spraying with 2,4-D is an important management 
tool to control sagebrush. We need to implement manage- 
ment practices to take advantage of this tool and then main- 
tain the improved range conditions. 
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Photo by Harold Alley Photo by Harold Alley 
Big sagebrush in the Bighorn Mountains of Wyoming. The cover is Same area as the first photo following spraying. The site has a 200 

dense with low forage production. The picture of this nonsprayed to 300% increase in grass production. Forbs decreased at first but 
plot was taken in August, 1954. increased in 2 to 3 years. This plot was sprayed in 1952 and photo 

taken in August 1954. 
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Foam Marking Systems for Range/and 
Sprayers 

Maurice R. Gebhardt, L. Alien Torell, James A. Young, and Raymond A. Evans 

There are numerous foam marking systems commercially 
available and in general use in intensive agriculture in the 
Midwest and Great Plains states. However, on the range- 
lands of the far West, range managers may not be familiar 
with these systems. When applying herbicides to rangelands 
with a ground sprayer, marking systems are very valuable in 
avoiding skips and overlaps, especially in undulating terrain 
or when spraying tall brush. 

Sagebrush Sprayer 
Recently, we developed a prototype ground sprayer for 

use on sagebrush (Artemisia) rangelands. The sprayer con- 
sists of simple modifications that can be done in farm shops, 
so that commercially available sprayers can be used to apply 
herbicides to sagebrush infested rangelands. 

The large areas on rangelands that are usually involved in 
spraying and the difficulty in pulling a ground sprayer 
through rocks, brush, gullies, and on steep topography has 
limited the application of herbicides to aerial spraying. There 
is no question about the relative ease of aerial versus ground 
application of herbicides on most sagebrush range sites. 
However, we have found that private landowners who wish to 
treat relatively small areas in a systematic annual improve- 
ment of their rangelands may have difficulty in obtaining 
custom aerial applicators at reasonable cost. This difficulty 
is due to the remoteness of some rangelands from areas of 
intensive agriculture where aerial applicators are located 
and the additional cost of ferrying aircraft to the spray site. 
Conflicts in timing application of herbicides on rangelands 
versus more lucrative pesticide applications to other field or 
row crops near the aerial applicator's base of operations also 
make it difficult to attract aerial applicators for sagebrush 
control. If the spray job consists of 1,000 acres or more, the 
job will attract a number of potential applicators. However, if 
the job consists of only 50 acres at a very remote site, the 
aerial operator may not be interested in the job and it may be 
more feasible to apply the herbicide with ground equipment. 

Application of herbicides for sagebrush control can be 
relatively fast, efficient, and cost effective provided the 
proper equipment and a knowledgeable and experienced 
operator is available. Proper equipment includes a sprayer, 
nurse tank, and a power unit for transfer of water and spray 
material. 

The sprayer operator must know what has been sprayed in 
order to guide the sprayer in the field. Ground sprayer opera- 
tors have always been plagued with the problem of knowing 

where they have applied the herbicide. This guidance prob- 
lem is of particular concern when spraying sagebrush on 
rangelands. Range sites are rarely rectangular and even if 
the area to be treated is rectangular, it is difficult to maintain 
astraight path while dodging rocks and crossing gullies. It is 
almost impossible for the operator to maintain orientation as 
the sprayer traverses the cone of cone-shaped alluvial fans 
that often characterize sagebrush rangelands. 

Skips or overlaps in herbicide application resulting from 
loss of orientation by the sprayer operator are a concern 
because of poor brush control in the skipped areas and 
excessive cost of herbicides when double coverage occurs. 
Soil active herbicides used for controlling cheatgrass (Bro- 
mus tectorum) require that there are absolutely no overlaps 
in application since excessive residues in the soil can pre- 
vent later forage seedling establishment and plant growth. 

Because of the remote site and difficulties in obtaining 
good clean water, the application of herbicides must be 
made using low carrier rates. We applied 10 gal/acre total 
volume (herbicide plus carrier) when using our prototype 
sprayer to apply herbicides for brush control. However, 
these low carrier rates almost preclude the use of a dye in the 
carrier as a marker since so little spray material is deposited 
on the soil and brush surfaces. At times, the dyed sprays can 
be seen deposited on cow chips or light colored rocks. How- 
ever, in dense sagebrush the brush must be more clearly 
marked in order for the marking system to be effective. 

Foam Generators 
There are several manufacturers of foam marking systems. 

These systems usually consist of a low pressure tank that 
serves as a reservoir for the foam concentrate and its carrier, 
which is normally water, an air compressorforan air source, 
plumbing to distribute the foam, and a control system for 
operator control. 

Foam is generated within the compressed air/water tank 
by injecting air from a nozzle into the water at the tank 
bottom. Foam is formed at the surface of the liquid as air rises 
and escapes into the air above the water surface within the 
tank. The foam moves with the air as it escapes through the 
distribution tubes and valves that are connected to the foam 
nozzles or emitters. The tubes that carry the foam from the 
tank to the nozzles must be rather large to carry sufficient 
foam to mark adequately. Often, 1-inch (2.5 cm) I.D. PVC 
flexible tubing is used to distribute the foam. The foam noz- 
zle or emitter often consists of an expanded tube about 
5-inches (12.5cm) in diameter that is attached to a 90-degree 
elbow. Foam collects inside the nozzle until enough accumu- 

Authors are agriculture engineer, USDA-ARS, Columbia, Mo. 65211; agri- cultural economist, Utah State Univ., Logan; range scientists, USDA-ARS, 
Reno, Nev. 89512. 
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lates so that its weight causes it to no longer adhere to the 
walls on the nozzle. The accumulation of foam drops to the 
ground periodically as the sprayer traverses the field. These 
globs of white foam are especially useful as markers when 
treating brush because the foam will remain on branches of 

the shrub for 15 minutes. The white foam is very conspicuous 
and easily seen from a distance. (Note 1) 

Only one of the nozzles needs to operate at any particular 
time. The nozzle on the opposite end from the one being 
used can be used as a guide in keeping on the previous foam 
mark. The electric control system is used to control the 
alternate opening and closing of valves on the tubes to the 
foam nozzles. These electrical solenoid valves are operated 
by switches near the operator on the tractor. The operator 
can also control the frequency of foam marks by operating 
the control valves. It may not be necessary for the foam to be 
deposited as frequently in some fields as needed in other 
fields, depending on the terrain or brush characteristics. 

Foam marking concentrates are available from commer- 
cial suppliers. Some of these concentrates are nonphyto- 
toxic while others may produce some injury symptoms to 
plants. Follow the instructions supplied with the concen- 
trate. Observe the mixing ratios shown on the label. These 
ratios may have to be adjusted in cool weather when foams 
are hard to produce. Be sure to experiment with the mixing 
ratios under your field conditions. Hardness of the water has 
a great deal to do with the performance of these foam con- 
centrates. Some suppliers sell a water softener to use with 
the foam concentrate. The normal mix ratio is about 1-gal to 
40-gal of water. 

The foam marker used on our prototype sagebrush sprayer 
uses compressed air generated by a compressor driven by a 
12 v. D.C. electric motor. The foam marker tank contains 
40-gal of foam concentrate and water solution. This tank 
capacity is enough for three tank-loads of herbicide spray 
when using a 300-gal tank on the sprayer. This allows us to 
spray 90 acres of sagebrush before we have to refill the foam 
generator when we are spraying 10 gal/acre using the 300- 
gal tank on the sprayer. The amount actually required for a 

given field is dependent on the complexity of the site to be 
sprayed and the experience and skill of the operator. Foam is 
only used when needed for proper orientation, since the 
operator has controls for turning the marker on and off. 

Benefit/Cost Analysis of Marker System 
The costs involved in the use of the foam marking system 

are involved in the initial purchase of the equipment and the 
purchase of foam concentrate. The benefits potentially 
include improved rate of application and quality of weed 
control, direct savings in reduced pesticide cost, and in- 
creased forage production. 

The cost of the foam marker solution for average sage- 
brush range sites is about $.1 2 per acre. When the cost of the 
investment in the foam generator and distribution system is 
included, the cost per acre increases to about $.23 (Table 1). 

Benefits from the foam marker system are large relative to 
the $.23 per acre cost. Reduction in spraying costs are esti- 
mated to be $1.93 per acre because of less herbicide used 
and reduced sprayer operation. This cost savings alone 
would more than pay for operating expenses of the marker 
system. 

Note 1: The turnarounds must be timed so the equipment is back within 15 
minutes. This means that swath length should not exceed one-quarter mile, If 
the area is not finished at the end of the day the last swath must be marked with 
flagging tape. 

Foam emitter nozzle. These hang from end of boom. Enlarged tip 
accumulates a glob of foam which hangs on brush when it drops. 
Elongated neck of nozzle is flexible if boom drops into brush. 

Prototype sagebrush sprayer. Foam line runs along boom and 
foam emitter nozzles hang from end of boom. 
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Table 1. Costs and benefits per acre from operating sprayer foam 
marker system. 

I. BENEFITS 
1. Cost Savings 

.45 lbs. less 2,4-D X $2.50/lb. 

.225 lbs. less Atrazine X $3.00/lb. 
less sprayer operating time and use 

2. Annual Forage Increase 
.088 AUM's X $8.36/AUM .74 

Total First Year Cost Savings 1.93 
Total Forage Benefits (Present Value of $74 

for 10 years, 10%) 4.55 

TOTAL DISCOUNTED BENEFITS PER ACRE $6.48 

II. COSTS 
Additional Spraying Labor 
Additional Fuel 
Additional Repairs 
Foam 
Depreciation ($.36/hr. X .208 hours) 
Interest ($038/hr. X .208 hours) 

TOTAL COST/ACRE $ .23 

Ill. BENEFITS/COST ANALYSIS 
Total Discounted Benefits/Acre $6.48 
Total Foam Applicator Costs/Acre .23 

NET PRESENT VALUE PER ACRE $6.25 

BENEFIT/COST RATIO ($6.48/$.23) 

Reflects the average lease rate paid for pasturing cattle on privately owned 
non-irrigated lands during 1982 (USDA/ARS 1982). 

Because the foam marker system would eliminate most 
skips and areas of poor brush kill, use of the marker system 
could also be expected to result in additional forage produc- 
tion. We have estimated a conservative forage benefit of 3.5 
AUM's per year for 10 years for a 40-acre plot located on big 
sagebrush range sites. This represents a .088 AUM benefit 
per acre. 

Total per acre benefits of the foam marker system are 
estimated at $6.48. After the $.23 per acre foam marker oper- 

ating and investment cost is subtracted, the net presentvalue 
of using the foam marker is estimated to be $6.25 per acre. 
The benefit/cost ratio is estimated at 28.2:1. 

The foam marker system is a very economical way to 
improve sagebrush kill while spraying. Just as importantly 
the needed investment is relatively small, approximately 
$1,000 for tank, compressor, and foam distribution system. 

DEADLINE DATES FOR RANGELANDS 
AND JRM 

Items such as columns, advertisements, announce- 
ments, lists, and reports must be in the Denver office 
by the following dates to ensure publication in the 
respective issues of RANGELANDS: 

April—March 5 
June—May 6 
August—July 2 
October—Sept. 3 
December—October 28 

Position announcements must be in the Denver 
office by the following dates to be published in the 
respective issues of the JOURNAL OF RANGE 
MANAGEMENT: 

March—February 5 
May—AprIl 9 
July—June 4 
September—August 8 
November—October 8 
January 1986—December 12 

Publications will normally be mailed by the 11th of 
the month of publication. Allow at least 2 weeks for 
delivery in the US. 

Tebuthiuron-Environmental Concerns 
WE. Emmerlch 

Through mismanagement, abuse and neglect, many mil- 
lions of once productive rangelands have been invaded by 
undesirable brush species, greatly reducing rangeland pro- 
ductivity. The controlling of unwanted plants has been one 
factor in our ability to greatly increase our production of 
food. Herbicides represent one tool that has been used for 
brush control in rejuvenating deteriorated rangelands. Air ____________________________________________________ 

'This paper reports results of research only. Mention of a herbicide in this Products and Chemicals, Inc. first synthesized and disco- paper does not constitute a recommendation by the USDA. Mention of trade- 
__________________________________________________________________ marks or proprietary products does not constitute a guarantee or warranty of the product by the USDA, and does not imply their approval to the exclusion of Editor's Note: William Emmerich is a soil scientist at the USDA-ARS, Southw- other products that may also be suitable. est Rangeland Watershed Research Center, Tucson, Arizona. This paper is a 
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vered the herbicidal properties of tebuthiuron in the early 
1970's. Eli Lilly and Company, through its Elanco Division, 
has promoted tebuthiuron, under the trade name of Gras- 
lan®', as a herbicide for selective control of woody brush 
species on rangeland and permanent pastures. The Envir- 
onmental Protection Agency (EPA) has recently registered 
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tebuthiuron for use as a herbicide for the control of woody 
brush plants throughout the United States. 

Every chemical synthesized by man has the potential to be 
of great benefit or detriment. If the herbicide tebuthiuron is 
to be used on rangelands for brush control, let's look at what 
is known about the herbicide, its benefits, and possible 
environmental concerns with its usage. 

Properties of Tebuthiuron 

Tebuthiuron is a colorless, light-stable solid that melts 
about 325° F and thermally decomposes into its chemical 
parts at, or slightly above, its melting temperature. Its vapor 
pressure is extremely low, hence there is little volatilization 
into the atmosphere. Tebuthiuron solubility in water is 2,300 
parts per million. This is higher than most other herbicides, 
which suggests that there is a greater potential for transport 
from the site of application through a soil profile or in runoff 
water. Formulations of tebuthiuron are an 80% active ingre- 
dient as a wettable powder, 20 and 40% active ingredient in 

pellets, and 14% active ingredient as Brush Bullets.". Aerial 

application of tebuthiuron pellets is the most common 
method used for application on rangeland and pastures. 

ToxIcity of Tebuthiuron 

Tebuthiuron is taken up through the plant roots and trans- 
located to the leaves. Research studies, with leaf cells from 
navy beans, indicate that tebuthiuron inhibits photosynthe- 
sis in the leaves and prevents plants from using the sun's 
energy for growth. In sensitive plants, leaves become chlo- 
rotic, exhibit symptoms of aging, and are shed. Cycles of 
shedding and regrowth of new leaves continue until the 
carbohydrate energy reserves are exhausted and the plants 
die. Several of these cycles, which usually coincide with 

significant rainfall events, may occur before the death of the 
plants. Generally, at lower concentrations of tebuthiuron, 
woody brush species are much more sensitive than grasses 
or forbs. Also, brush species with shallow root systems, that 
can easily take up the surface-applied tebuthiuron, are more 
susceptible than deep-rooted species. 

Studies with cattle fed tebuthiuron for 162 days showed no 
blood serum or other pathological changes. Only the cattle 
fed at the highest rate showed a lower weight gain than the 
control group. Since tebuthiuron is a soil-surface applied 
herbicide, cattle may ingest tebuthiuron in the grass from 
treated areas. The highest concentration reported in grasses 
is one fifth the concentration that produced the lower weight 
gain. Concern over cattle ingesting the tebuthiuron in grass 
could be eliminated by keeping the cattle off the treated 
areas for a longer period of time. An interesting, but unex- 
plained, observation, that a number of researchers have 
made, is that cattle will graze preferentially on grass that is in 
a tebuthiuron-treated area of a pasture as opposed to the 
nontreated areas, and generally show a greater weight gain. 

Toxicological studies with tebuthiuron on nontarget animal 
and aquatic species have indicated a low order of toxicity. A 

single oral dose of tebuthiuron to mice, rats, rabbits, dogs, 
and ducks was readily absorbed and metabolized. Essen- 

tially, all the tebuthiuron and its metabolites were excreted in 
the urine and feces of the animals within 96 hours, indicating 

no accumulation. In other single, high-oral dosage studies, it 
was found that 13 times more tebuthiuron than nicotine was 
required to produce a 50% kill of the rats in the study (LD50). A 
3-month study, with rats and dogs fed diets containing vary- 
ing amounts of tebuthiuron, produced slower body-weight 
gains and reductions in growth rates only at the high dosage 
rate. Once the tebuthiuron was removed from the diet, they 
returned to normal growth patterns. A 2-year long study on 
rats and mice for carcinogenic properties of tebuthiuron 
revealed no evidence of elevated numbers of tumors and 
produced the same type of reduced body weights as in the 
3-month study. 

The potential for tebuthiuron to interfere with reproductive 
processes was studied with rats and rabbits over a 3- 
generation reproductive period to test for any carry-over 
effects from one generation to the next. The only effect 
found was recurring, slower rate of weight gain. In all of the 
studies with reduced weight gains, the suspected cause was 
a change in the pancreas. A specific study on rats has shown 
a change to occur in the pancreas, which is responsible for 

producing digestive enzymes. Once the tebuthiuron was 
removed from the diet, the changes in the pancreas were 

completely reversible, and normal weight gains were ob- 
served. Long-term toxicity of tebuthiuron of fathead minnow 
and rainbow trout embryolarvae was assessed with a con- 
centration of tebuthiuron at least 50 times greater than has 
been found in all but one runoff study, with no observed 
effects. 

Fate of Tebuthluron 

With the release of any chemical into the environment, 
there is concern as to its fate. With tebuthiuron, the major 
concerns are its transport from the site of application and 
persistence in the soil. Movement of tebuthiuron from the 
soil surface can occur in three ways: (1) volatilization into the 

atmosphere, (2) in surface runoff water, and (3) in water 
moving through the soil. Because of its low vapor pressure, 
volatilization into the atmosphere is low. Also, because tebu- 
thiuron is a solid, which is applied to rangelands almost 
exclusively in pellet form, there is little chance for drift, as 
with aerially applied liquids. 

The relatively high solubility of tebuthiuron in water, com- 

pared to other herbicides, makes it possible for easier trans- 
port in surface runoff water or by leaching through a soil 
profile. The highest concentration reported in runoff water 
from a tebuthiuron-treated watershed was 5 parts per mil- 
lion. This high concentration was the result of a 1.1 inch 
rainfall event that occurred only 2 days after application. 
Even this high concentration was one half the concentration 
used to test the long-term toxicity to fathead minnow and 
rainbow trout embryolarvae. Almost all of the other runoff 
studies had maximum concentrations in the runoff water at 
0.1 part per million or less. Of the studies that determined the 
total amounts of tebuthiuron removed in runoff water, the 
maximum was 2% of the total applied. These studies do 
indicate that tebuthiuron is transported in runoff water from 
treated areas, but that the concentrations and total amounts 
were small. 

The transport of tebuthiuron through a soil profile has 
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been investigated in a number of studies. The deepest 
reported movement in a soil profile was 24 inches in 2 years, 
after a total of 91 inches of precipitation. Movement of tebu- 
thiuron in soils seems to be controlled by the amount of clay, 
organic matter, and total precipitation. As the clay and 
organic matter content of a soil increases, the mobility of 
tebuthiuron in the soil decreases; but greater precipitation 
increases tebuthiuron movement through the soil. Potential 
ground water pollution from this small amount of tebuthiu- 
ron movement in the soil seems highly unlikely. Also, tebu- 
thiuron is not applied on a yearly basis, as are many herbi- 
cides and insecticides; hence, there is no continual source 
for movement or accumulation in the soil. Some movement 
of the tebuthiuron in soils is necessary for the herbicide to 
move to the plant roots for uptake. 

Once tebuthiuron has leached into the soil surface layers, 
the environmental concern is how long it will be there. The 
decomposition rate of tebuthiuron in soil can be extremely 
variable. The reported half-life of tebuthiuron in soil (time 
required for half of the tebuthiuron to decompose in soil) has 
a range of 11 to 61 months. The factors that seem to control 
the rate of decomposition of tebuthiuron are soil tempera- 
ture and moisture. The general trend is that the higher the 
soil temperature and moisture, the greater the decomposi- 
tion rate. In a relatively low precipitation area of Arizona, it 
has been estimated that the time required for tebuthiuron to 
reach a nondetectable level in soils from decomposition is 
between 3 and 7 years. The reason for this large time range is 
that two methods, conservative and liberal, were used. The 
two methods were believed to then bracket the possible time 
required for decomposition to take place because of the 
large variability in precipitation and temperature that can 
occur. Slow decomposition rates in soils can be advantage- ous in that less tebuthiuron is needed to kill the brush and 
new brush seedling establishment is suppressed or pre- 
vented. From an environmental standpoint, a chemical that 
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stays in the soil for a long period of time is not desirable, even if this characteristic increases its effectiveness. At least with 
tebuthiuron, its movement in the soil is minimal. 

Conclusions 
Tebuthiuron can control many brush species on range- 

lands, and may greatly increase forage production; but, as 
with the use of any herbicide, there is always a certain 
amount of risk involved for the benefits we derive. Every day, 
millions of people drive to work in their automobiles with the 
risk of getting into an accident, but also with the benefit of 
fast, convenient transportation. Our present scientific know- 
ledge indicates that, for tebuthiuron, the risk is low and, as 
with safe driving, careful use of the herbicide can lower the 
risk even more. We must continue to study all possible areas 
where the use of tebuthiuron, or any other herbicide, may 
cause problems. Let's look at it this way: scientific studies 
have shown that nicotine is 13 times more toxic to rats than 
tebuthiuron. How many millions of Americans are smoking 
every day, and dying from it? The user of tebuthiuron must 
decide if the benefit from its use is worth the risk. 
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Annual Grassland Forage Productivity 
Mel George, Jim Clawson, John Menke, and James Bartolome 

Ranchers and range managers in California depend heav- 
ily on annual production of natural forage, or herbage, from 
grasslands—but to best utilize this forage they must under- 
stand the seasonal productivity of the annual grassland 
ecosystem. Intensive studies carried out on the San Joaquin 
Experimental Range in the 1970's led to the development of 
models which provide much new insight into seasonal for- 
age productivity. Thus, we can now describe typical patterns 
of forage production (grasses and forbs) which, while not 
all-inclusive, are correct in a general sense and are of great 
value in range management. 

Four factors—precipitation, temperature, soil characteris- 
tics, and residue—largely control forage productivity and 
seasonal species composition. These factors also change 
the timing and characteristics of the four distinct growth 
phases: break of season, winter growth, rapid spring growth, 
and peak forage production. Many of these patterns can be 
used to guide management decisions. As the season pro- 
gresses, the patterns become set and the outcome more 
predictable. 
Weather Influences 

The new growing season begins in fall with rains which 
start the germination of stored seed (see Table 1). The young 
annual plants then grow rapidly if temperatures are warm but 

The authors are Mel George, agronomy specialist, Cooperative Extension; 
Jim Clawson, range specialist, Cooperative Extension; John Menke, range 
ecologist, Agronomy and Range Science Department, UC Davis; Jim Barto- 
lome. range ecologist. Department of Forestry and Resource Management. 
UC Berkeley. 

slowly if cooler temperatures prevail. There is little growth 
during low winter temperatures. Rapid spring growth com- 
mences with warming conditions in late winter or early 
spring. Rapid growth continues for a short time until soil 
moisture has been exhausted. Peak standing crop occurs at 
the point where soil moisture becomes limiting or when 
plants mature. 

Break of season begins following the first fall rains which 
exceed 1 inch during a 1-week period. This may occur at any 
time from September 15 until January 1. Early false breaks 
may occur in summer but the emerged plants may not sur- 
vive until the true break. Taprooted filaree (Erodium spp.) is 
one of the few exceptions that often survives a false break. 
Timing of the break dramatically affects forage production 
(Figure 1, A-D). 

Forage species composition is usually established by 
December 1, and is largely determined by dates of autumn 
rains as well as by autumn temperatures. In drier years or in 
years of adequate but poorly distributed rainfall, filaree usu- 
ally dominates. High rainfall years and years with late spring 
rains result in grass dominance. Early rains coupled with 
evenly spaced adequate rainfall usually result in clover 
years. 
Winter growth perIod occurs at the end of the fall break of 

season and is the result of cooling temperatures, shorter 
days, and lower light levels. There may be little or no forage 
growth during this period, and dry-matter losses may occur 
(Figure 1, E). Forage production is greater in mild winters 
(Figure 1, F). A short or no winter-growth period may occur if 

Table 1. influence of eight normal weather variations of timing of seasonal dry matter (DM) forage productivity in California's annual 
grassland ecosystem. Data Is representative of granitic range site at the San Joaquin Experiment Range with an average annual rainfall of 
15 to 20 Inches. 

Curve in 

Break of 
season 

Onset of 
winter growth 

Onset of rapid 
spring growth 

Peak 
standing crop 

DM OM DM 

Figure 1 Date Date (lb/A) Date (lb/A) Date (lb/A) Weater pattern 

A Oct 23 Nov 7 600* Feb 1 700t May 1 2000t Average fall, winter and spring 
B Oct 1 Nov 7 1000 Feb 1 1100 May 1 3000 Warm, wet fall, average winter and 

spring 
C Oct23 Oct23 — Feb 1 300 May 1 1000 Cold, wet fall, average winter and 

spring 
0 Nov 15 Nov 15 — Feb 1 300 May 1 1000 Dry fall, average winter and spring 
E Oct 23 Nov 7 600 Feb 1 300 May 1 1500 Average fall, cold winter, average 

spring 
F Oct 23 Nov 7 600 Feb 1 1000 May 1 3000 Average fall, mild winter, average 

spring 
G Oct 23 Nov 7 600 Jan 15 700 May 1 3000 Average faIl, short winter, early 

spring 
H Oct 23 Nov 7 600 Apr 1 700 May 1 1500 Average fall, long winter, late 

spring 

•Forage production from break of season to onset of winter growth (Oct. 23-Nov. 7 in this example). 
tForage production from break of season to onset of rapid spring growth (Oct. 23-Feb. 1 in this example). 
Forage production from break of season to standing crop (Oct. 23-May 1 in this example). 
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sities (Figure 1, G.H). This normally occurs between Febru- 
ary 15 and March 15 when average weekly temperatures 
exceed 450 F. The length of rapid spring growth varies con- 
siderably in California, from a month in dry southern regions 
to more than 3 months in wetter coastal regions. 

Peak forage production occurs at the end of the rapid 
spring-growth period (peak standing crop). This can be as 
early as April 1 in southern San Joaquin Valley to as late as 
May25 on the north coast. Late arrival of peak standing crop 
requires adequate rains in April or early May. The date of 
peak standing crop on the same site may also differ widely 
among years and according to species composition. In years 
of filaree dominance, peak standing crop will be earlier than 
in years of grass dominance. 

Moisture from summer thunder storms, although not 
important for plant growth, may speed decomposition and 
always leaches nutrients from standing forage. Standing 
residue is frequently shattered into ground litter. 

Soil Characteristics 
Available water for plants, although mainly dependent on 

rainfall, also depends on soil depth, soil texture, aspect and 
topography. Annual plants depend primarily on moisture 
available in the top 1 foot of soil, although taprooted filaree 
and summer annual forbs may make considerable use of 
water at greater depths. 

Heavy clay soils hold more moisture and provide a buffer- 
ing effect when rains are widely spaced; thus, the rapid- 
growth period may be longer. These soils typically occur in 
swale areas which naturally receive more moisture from 
runoff. Upland slopes tend to be dryer because of high runoff 
and lighter-texture soils. South-facing slopes dry faster than 
do north-facing slopes. Thus, the production curves in Fig- 
ure 1 may be different on adjacent sites and on south-facing 
and north-facing slopes. 

California soils vary tremendously in fertility, although 
nitrogen is generally the most limiting nutrient in California's 
annual grassland soils. Phosphorus and sulfur may become 
secondary limiting factors. Where deficient, these nutrients 
can be added to substantially improve range productivity. 

Species composition of legumes is influenced by pH, and 
annual grassland soil pH's range from alkaline to acidic. 
Acidic soils genrally tend to occur in high rainfall areas, 
while alkaline soils tend to occur in drier southern areas; pH 
may vary from 4.5 in high rainfall zones to 8.5 in lower rainfall 
areas. 

Residue 
Apart from fertility, residue is the major manageable factor 

governing productivity and composition. Residue is the dry 
component of forage left at the end of the dry season. 
Residue, acting as a mulch, influences germinating plants 
and soil organic matter. To maintain desired forage produc- 
tion, therefore, it is useful to set minimum residue standards 
(Clawson et al. 1982). These standards vary from 200 pounds 
of dry matter per acre in the south to 1,250 pounds per acre 
on steep slopes on the north coast. Leaving greater amounts 
does not enhance total forage productivity but may encour- 
age grass dominance. 

Low amounts of residue in fall encourage higher propor- 
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FIg. 1. Range forage production curves (A-G in table) showing 
influence of eight different weather patterns on a granitic range 
site at San Joaquin Experimental Range. 

there are late breaks of season—under those circumstances, 
little new growth is apparent in the fall. 

Rapid spring growth period begins with the onset of warm- 
ing spring temperatures, longer days and higher light inten- 



Rangelands 7(1), February 1985 19 

tions of the following species: silver hairgrass (Aira caryo- 
phyllea); turkey mul lein (Eremocarpus setigerus); little quak- 
inggrass (Briza minor); nitgrass (Gastridium ventricosum); 
broadleaf filaree (Erodium botrys); burciover (Medicago 
polymorpha); cutleaf filaree (Erodium cicutarium); clover 
(Trifolium spp.). 

High amounts of residue in fall encourage dominance by 
the following: slender wildoats (Avena barbata); softchess 
(Bromus mo/us); wildoats (Avena fatua); medusahead (Tao- 
niatherum asperum); ripgut brome (Bromus diaridrus). 

Grass dominates California's annual grassland ecosys- 
tems largely by shading understory forbs, thus giving grass a 
competitive advantage. Grazing lessens this advantage by 
opening the canopy for greater forb or legume dominance. 
On a moderately utilized range, livestock do not graze heav- 
ily enough to make complete use of available forage, there- 
fore, a patchwork of grasses and forbs will be apparent. 
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Vegetation Changes on Arid Ran gelands of the 
South west 

Canton H. Herbel 

Change, an inherent characteristic of ecosystems, is a 
recognized feature of vegetation in the arid and semiarid 
portions of the southwestern United States. Territorial sur- 
veys in the 19th century and terrestrial photography in the 
19th century and early 20th century have been used to estab- 
lish a base for vegetation conditions and then for recording 
variations from this base. All evidence indicates a dramatic 
shift from land with a high proportion of grassy vegetation to 
one dominated by shrubs. Most of these changes have 
occurred in the last 50-100 years. Following are some of the 
reasons and possible solutions to problems resulting from 
these changes that would be applicable to parts of Arizona, 
New Mexico, and Texas, with possible use in other arid and 
semiarid regions of the world. 

Changes 
There is little doubt that shrubs were invading grasslands 

slowly before man's influence, as evidenced by small pock- 
ets of shrubs. With the increase of ranching and farming 
activities in the late 19th and 20th centuries, there has been a 

rapid increase of shrubs. Woody plants were present under 
pristine conditions but they rarely migrated from very spe- 
cific sites into grassland communities. Formerly restricted 
primarily to the waterways and drainages or occurring as 
scattered individuals, woody plants now form an almost con- 
tinuous cover over large parts of the arid and semiarid range- 
lands of the Southwest. Figures 1 and 2 show the rapid 
increase of shrubs from 1858 (livestock water was developed 
about 1900) to 1963 on 144,000 acres of the Jornada Experi- 
mental Range in southern New Mexico. 

The author is supervisory range scientist, Jornada Experimental Range, 
USDA-ARS, P.O. Box 3JER, NMSU, Las Cruces, N. Mex. 88003. Paper SP 188, 
Agricultural Experiment Station, New Mexico State University. 

Vegetational history would indicate a slow drying of the 
Southwest since the Tertiary period with some intervening 
wet periods. P.V. Wells (1977) showed that some of the more 
xerophytic species, such as creosotebush, either entered or 
reentered the Chihuahuan Desert Region during the Holo- 
cene period, after having survived the Wisconsin glacials 
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FIg. 1. Major brush species by abundance classes in 1858 on the 
Jornada Experimental Range. 
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further southwest. 
Populations of native Indians and herbivores varied in pre- 

historic times, primarily in response to climatic factors. 
Expansion of Spanish ranching operations from northern 
Mexico into Arizona, New Mexico, and western Texas prob- 
ably reached its peak about 1830. Nearly all of these ranches 
were abandoned by 1846 when the United States came into 
possession of the Southwest. Most of the livestock from 
these operations were abandoned when the Spanish settlers 
left but only small numbers of cattle remained in the South- 
west by 1870. In the 1880's there were substantial move- 
ments of cattle from Sonora and South Texas into the area. 
Severe droughts in 1891 -2 resulted in high losses of cattle by 
starvation. 

Hastings and Turner (1965) reported that the current 
arroyo cutting cycle and the initiation of dramatic vegetation 
changes in the Southwest began about 1890. This coincides 
with a warming and drying trend (1875-90) plus heavy live- 
stock use previously mentioned. Forage resources on the 
rangelands in New Mexico and southern Arizona were 
seriously depleted from this prolonged overstocking. Figure 
3 shows a 1920 photograph in the southern part of the Jor- 
nada Experimental Range. The grass is black grama and 
most of the shrubs are tarbush. The same area is now 
covered with creosotebush, the area has several arroyos, 
and there has been a loss of 5 inches of top-soil. 

Man and his activities influenced mammalian distribution 
in the Chihuahuan Desert. Some of the detrimental influen- 
ces are overgrazing by domestic livestock, which has des- 
troyed optimal habitat for some species, and hunting for 
food and recreation. Some beneficial activities by man are 

FIg. 3. Grass-tarbush type in 1920; now covered entirely by creosotebush with some arroyos. 
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FIg. 2. Major brush species by abundance in 1963 on the Jornada 
Experimental Range. 
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improved habitat conditions for certain mammals by the 
construction of rock fences, water development, introduc- 
tion of new plants, and reduction of some predators or other 
pests. 

The Arizona chaparral was more open prior to livestock 
grazing in the 1870's than it is today. The heavy, yearlong 
grazing depleted the perennial grasses. Introduced annual 

grasses and forbs largely replaced the native perennial 
grasses that grew in openings between shrubs and as under- 
story plants. Suppression of fires has resulted in thicker 
stands of shrubs in recent years. Photographic evidence of 
velvet mesquite stands in southern Arizona indicated that 
they will not decline due to natural causes as occurred with 
burroweed and jumping cholla cactus. 

Reasons 
Man's mobility and agricultural activities make him the 

greatest factor in the dispersal of plants. Man is also a dis- 
turber of natural systems, and his ability to create disturban- 
ces has increased as technology has advanced. Historically, 
high value has been placed on grazing lands for settlement 
purposes. Encroachment of woody plants into previously 
shrubless areas is closely correlated with the intensification 
of the activities of modern man. "People pressure" in combi- 
nation with fluctuations in climate and local weather has 
increased the cover of shrubs. Man is the primary biotic 
factor that determines the fate of earth's natural resources. 
Before the influence of the white man, the mobility of native 
grazers naturally deferred grasslands during dry periods. 
Today, fences restrict the movement of grazing animals, 
making grazing management a part of man's responsibility. 

Other influences of man in changing the plant cover of 
grasslands include: 

1. Restriction or elimination of naturally occurring fires 
where fuel is adequate. Where there is sufficient fuel, fires 
will kill some plants. Fires were not an important factor in 
reduction of shrubs in arid grasslands because there was 
insufficient fuel. 

2. Attempts to cultivate lands unsuited for crops. 
3. Continual grazing pressure on grasslands by an increase 

in the number of grazers and timing of grazing use. 
4. The increased mobility of man and his domesticated 

animals, which has resulted in greater seed dispersal. The 
seeds of several unwanted shrubs such as mesquite, creo- 
sotebush, and tarbush have been widely distributed within 
various ecosystems in the southwestern United States and 
await only the proper environmental conditions for establish- 
ment. 

It is not economically, socially, or technically feasible to 
eliminate these factors but they must be recognized as 
ingredients for vegetation changes. Great weather fluctua- 
tions have been present in the Southwest for centuries. 
These perturbations have caused tremendous vegetation 
changes even in the absence of livestock grazing. The con- 
stant, very slow warming trend of the climate, coupled with 
livestock grazing, increased desertification. 

Natural perturbations plus man's activities have reduced 
livestock production from most of the world's rangelands. 
Climax vegetation on rangeland is based largely on pristine 

conditions. Is there a grassland climate? I propose the fol- 
lowing sequence for humid and subhumid grasslands: 

forest + fire (man) = grassland; grassland — fire = forest 
On arid and semiarid grasslands we have: 

grassland + heavy grazing (man) + drought desert 
The following prevails: 
good conditions range — poor condition range weeds + 

erosion 

Removal of a moderate amount of plant material, by grazing 
or fire, prevents stagnation of desirable plants. 

SolutIons 

Range is a biological system and our commonly known 
physical laws do not always apply. We must use a holistic 
approach to the management of rangelands. We must con- 
sider the relations among weather, soils, plants (native and 
introduced), and animals (native and introduced). Because 
of the various multiple uses of rangelands, pristine condi- 
tions should not be confused with site potential. Pristine 
conditions are only a guide to site potential. 

Because the increase of unwanted shrubs in the South- 
west is irreversible, we must prescribe a remedy that is to 
man's benefit. This includes a combination of common 
range management practices. Shrubs are more efficient in 
the use of environmental resources such as water and soils 
than herbaceous plants. A positive approach is needed to 
replaced unwanted plants with those that are more useful to 
man. Useful practices may include: (1) mechanical, chemi- 
cal, and/or biological control of unwanted plants; (2) fires to 
control unwanted plants where fuel is adequate; (3) revege- 
tation to replace unwanted plants with useful plants; and (4) 
introduction of different animal species to use the range 
ecosystems more efficiently. These practices must also 
satisfy various socio-economic factors. 

Man introduced a "shock" treatment when he colonized a 
fragile environment in the 19th and 20th centuries. There- 
fore, a "shock" treatment, such as brush control, is required 
to increase the stand of desirable herbaceous plants. Follow- 
ing brush control improved rangeland management practi- 
ces must be implemented to prevent the domination of 
unwanted shrubs for sustained livestock productivity or 
other multiple use of rangelands of the southwestern United 
States. Revegetation may be necessary in selected areas 
without a remnant of desirable plants or where man desires 
change in plant composition. 

History indicates, and present demography dictates, an 
increase in intensification in use of agricultural lands. Man 
must take a positive approach to maintain or improve pro- 
duction from rangelands. 
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'Immigrant' Forage Kochia 
R. Stevens, KR. Jorgensen, E.D. McArthur, and J.N. Davis 

Forage kochia (Kochia prostrata) is a semievergreen per- 
ennial subshrub introduced from southern Eurasia. Russian 
researchers have been evaluating forage kochia since 1928 
and seeding it since 1932. On many desert and semidesert 
ranges, in Russia it is known as a valuable forage shrub, often 
associated with crested wheatgrass (Balyan 1972). It has 
been tested in the Western United States as a potential for- 
age and reclamation plant for semiarid locations for more 
than 20 years (Keller and Bleak 1974). 

The authors: A. Stevens is project leader and wildlife biologist for the Utah 
Division of Wildlife Resources, Great Basin Experimental Area, Ephraim, Utah 
84627. KR. Jorgensen and J.N. Davis are wildlife biologists with the Utah 
Division of Wildlife Resources - K.R.J. at Ephraim and J.N.D. at the Shrub 
Sciences Laboratory in Provo, Utah 84601. E.D. McArthur is principal research 
geneticist and project leader for the USDA Forest Service Intermountain 
Forest and Range Experiment Station at the Shrub Sciences Laboratory. The authors thank George James, Stephen B. Monsen, charles Howard and 
A.P. Plummer from the releasing agencies for their assistance in various 
phases of work leading to release. Monies from the Pittman Robertson W-82-R 
project for restoration of wildlife habitat facilitated this research. Some of the work was performed at the Snow Field Station, which is cooperatively main- 
tained by the Intermountain Station, the Utah Division of Wildlife Resources, 
Snow College. and Utah State University. 

OrIgin and Development 
The kochia accession 'Immigrant' was introduced into the 

United States as P.1. 314929 from Stavapol Botanical Gardens, 
USSR, May 19, 1966. In comparison with other accessions in 
experimental seeding trials, rangeland seedings, and on 
mine spoils and disturbed areas in Utah, Idaho, Nevada, 
Oregon, Arizona, New Mexico, and Wyoming (map 1), 
'Immigrant' has a general overall superiority in longevity, 
forage production, forage quality, palatability, and competi- 
tiveness with annuals. 'Immigrant' was recently released to 
the commercial market for seed production by the USDA 
Soil Conservation Service, USDA Forest Service lntermoun- 
tam Forest and Range Experiment Station, Utah State Div- 
ision of Wildlife Resources, and the State Agricultural Exper- 
ment Stations of Arizona, Idaho, and Utah. 

Performance, Characteristics, and Use 
In evaluation plantings throughout the Intermountain 

West, 'Immigrant' has demonstrated that it is adapted to 
basic soils but not suitable for neutral or acid soils. Success- 
ful plantings have occurred on soils ranging from sandy 
loam to heavy clay, with the most successful plantings on 
heavier soils. 'Immigrant' develops a fibrous root system with 

'Immigrant' forage kochia (arrow) established in a greasewood 
shadscale- winter fat community. 
a large deep tap root and has been established, with repro- 
duction taking place, in areas that receive 5 to 27 inches of 
annual precipitation. 

'Immigrant' has demonstrated its adaptability to the pinyon- 
juniper, basin big sagebrush, Wyoming big sagebrush, and 
greasewood-shadscale shrub vegetative types. Some impor- 
tant characteristics are: the ability to establish and persist on 
disturbed harsh soils, high salt and drought tolerance, toler- 
ance of extreme temperatures (-25° to 104° F), low oxalate 

Dots indicate locations where 'lmmigrant'forage kochia has been 
successfully established by direct seeding or transplanting. 
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levels (lower than winterfat and fourwing saitbush), ability to 
spread rapidly from seed, high seed production, moderate 
shade tolerance, good palatability for livestock and big 
game, food and cover for upland game birds, fair fire toler- 
ance, compatibility with other perennials, competitiveness 
toward annuals, and the ability to increase fall and winter 
forage quality of perennial grass stands. 

'Immigrant' forage kochia produces succulent branched 
stems annually that are gray-green to green in color. Growth 
starts in late March to early April. Stems are ascending to 
erect originating from a low woody base. Leaves are succu- 
lent, silky, filiform to linear in shape. The lower one-third of 
the plant remains green and succulent year around. The 
upper stems and seed stalks turn brown to red and dry up 
after seed shatter (November to December). 

Protein content during winter (upper dry stems 6.1%, 
lower green stems 8.7%) is higher than what occurs in ante- 
lope bitterbrush, true mountain mahogany, and gambel oak. 
Summer protein content has been found to be over 13%. 

Sheep, deer, and cattle find this shrub palatable year around. 
Plants of 'Immigrant' have been winter and spring grazed (up 
to 95% utilization) for over ten years without reduction in 

plant density, forage production, or seed production. Graz- 
ing animals have been observed pawing through snow to get 
to the green base. 

Once established, 'Immigrant' produces a consistent yearly 
seed crop. Reproduction is entirely by seed, generally in the 
direction of the prevailing winds, and occurs in annual as 
well as perennial communities. When established in annual 
communities such as halogeton or cheatgrass, 'Immigrant' 
can compete with annuals by reducing their dominance, 
density, forage, and seed production. In perennial communi- 
ties, 'Immigrant' fills in innerspaces but has not been observed 
to reduce the density of established perennials. 

Direct seeding on rangeland is best accomplished in the 
fall or winter by broadcasting on top of disturbed or undis- 
turbed soil. If drill seeded, seed should not be seeded deeper 
than 1/16 inch. 'Immigrant' can be seeded in combination 
with other perennial species. Problems have been encoun- 
tered on some rangeland seedings with obtaining consistent 

good stands of 'Immigrant'. Establishment problems are 
believed to be associated with low seed viability and improper 
seeding techniques. With proper seed handling and seeding 
techniques, good stands of 'Immigrant' can be expected. 

Seed CharacterIstIcs 
'Immigrant' is an early spring germinator (March), and in a 

laboratory will germinate in 2 to 4 days over a wide range of 
temperatures. Viability of at least 55% germination after 3 

years of storage can be achieved by drying the seed to at 
least 7% moisture and storing in an air-and-moisture-tight 
container in cool storage (36° to 500 F). Seed stored with 
over 10% moisture in an open container and in an open 
waterhouse with fluctuating temperatures will lose over 80% 
of its viability in as little as 18 months. 

'Immigrant' is an abundant producer of viable seed on 

rarigelands and when grown under cultivation. Over 8 years 
at the G,reat Basin Experimental Range in Ephraim, Utah, 
production of combine-harvested and cleaned seed aver- 
aged 1,532 pounds per acre, with a low of 1,160 pounds and a 

high of 2,368. After 5 to 6 years, seed production began to 
decline due to the dominance, size, and woodiness of large 
plants. Seed production can also be reduced by competition 
from volunteer plants. It is recommended that to maintain 
seed-producing stands, plant density be controlled. Under 
cultivation, seed can be combine-harvested following the 
first heavy frost or plants can be swathed prior to the frost, 
dried, and seed combined out of the swath. 

Under seed certification procedures, we recommend that 

germination be 40% and purity 70% with the bracts on the 
seed. There are approximately 395,000 seeds per pound 
(seed in bracts). Breeder plants will be maintained by the Soil 
Conservation Service Plant Materials Center, Aberdeen, 
Idaho. Recognized classes of seed will be breeder, founda- 
tion, registered, and certified. Foundation seed is available 

through Soil Conservation Districts, state agricultural exper- 
iment stations, and crop improvement associations. 
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Wildiand Shrubs 
The Shrub Research Consortium is sponsoring the fourth 

wildland shrub symposium August 7-9, 1985, at Snowbird 
Resort, near Salt Lake City, Utah. The symposium, "Plant/Her- 
bivore Interactions," will feature invited and contributed pap- 
ers on aspects of plant-animal interactions with an emphasis on 
but not limited to vertebrate herbivores and shrub ecosystems. 
Contributed presentations will be 20 minutes. The proceed- 
ings will be published. If you would like to present a paper, 
send a title and abstract by May 15,1985, to Dr. F.D. Provenza, 

Department of Range Science, College of Natural Resources, 
UMC 52, Utah State University, Logan, Utah 84322; for further 
information about the symposium and facilities, please contact 
Theresa A. Bigbie, Conferences and Workshop, Brigham 
Young University, 297 CONE, Provo, Utah 84602(801) 378-4903. 

Sheep grazing 'Immigrant' forage kochia established on a road 
cut. 
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Low-cost Diagonal Fence Strainer 
D.W. Mckenzie and W.F. Currier 

Corner, line, and gate or fence end braces (or strainers) 
are an important part of any fence. With the use of high- 
tensile, smooth wire, these strainers are of even greater 
importance because of the necessity of maintaining the 
complete fence at the recommended tension. In recent 
years, the horizontal fence strainer (Fig. 1), (or the double- 

FIg. 1. Horizontal, gate or fence end strainer. 

horizontal fence strainer), has been accepted as the stand- 
ard and strongest fence strainer design. However, another 
fence strainer design, known as a diagonal fence strainer 
(Fig. 2), is structurally equal to the horizontal fence strainer, 

but is much less costly to install. It requires one less post and 
only about half the labor to install as the horizontal fence 
strainer. A diagonal fence strainer is equal in strength and 
holding force to a horizontal strainer. It has the same lifting 
force on the corner post as a horizontal strainer of the same 
size. On a high-tensile, smooth-wire fence, one diagonal 
strainer (as shown in Fig. 3) can be used for a corner in place 

of the currently used two horizontal braces (as shown in Fig. 
4). In designing and installing a diagonal brace or strainer, 
several principles should be kept in mind. 

1. Make the diagonal (horizontal as well) brace as long as 
possible. 

Practical lengths for compression members of diagonal (or horizon- 
tal) fence strainers. 

Pipe size 
(inches) 

Wood 
diameter 
(inches) 

Practical 
length 

(ft) 

Allowable 
length 

(ft) 
2 8 10 
2½ 9½ 12 
3 12 14'A 
3½ 13½ 17 
4 15 19 

8 
* Diameter at center and straight length assumed. 

2. Be sure that the end of the diagonal brace in contact 
with the ground is free to move forward and is not blocked by a stake or post. 

The reason: When the end of the diagonal bears against a stake or post and is not free to move, one-half to two-thirds 
of the total fence tension can be transmitted to the stake or 

', ) 

FIg. 3. The use of one diagonal strainer for a corner brace on a 
high-tensile, smooth-wire fence. In this design, the high-tensile, 
smooth wire must be bent around the corner and must not be tied 
to the corner post. Also, this single strainer could be undesirable 
from a livestock standpoint. Cattle could straddle the brace or go 
on both sides and calves can go under the brace. If this is a 
problem, use two diagonal strainers running at the same angle as 
the fence as shown in Fig. 5. 

Fig. 2. Diagonal gate or fence end strainer. 

3 
4 
5 
6 
7 

7½ 
10 
12½ 
15 
17½ 
20 

Mckenzie is at the USDA-Forest Service Equipment Development Center. San Dimas, Calif.; Currier is retired from the Forest Service and living at 
Albuquerque, N. Mex. 
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FIg. 4. Currently used horizontal strainer corner brace which can be 

replaced by a single d agonal strainer or by two diagonal strainers. 

post. This reduces the ability of the strainer to resist pullout 
(failure). 

3. The diagonal brace can bear against the corner post in 

any location from the middle of the post to the top. However, 

probably the best place to have the diagonal brace contact 
the corner post is at the top. 

The reason: The maximum bending moment of the 

corner post (located at ground level where the brace wire is 
attached to the corner post) is the same whether the diagonal 
brace bears at the top or middle of the corner post. The 

loading in the diagonal brace (compression) and lower brace 
wire (tension) will be double when the diagonal brace bears 

against the middle of the corner post as compared to when 

the diagonal brace bears against the top of the corner post. 
In the diagonal strainer, when the diagonal brace bears 

against the top of the post, the tension force in the wire brace 
is about equal to or a little less than the total tension in the 
fence. The length of the diagonal has no effect on this ten- 
sion force. In the horizontal strainer, the tension force in the 
wire brace is about equal to or a little more than the total 
tension in the fence. The length of the top brace of the 
horizontal strainer does affect and cause the tension force in 

the wire brace of the horizontal strainer to vary, but only to a 

relatively limited amount (15 to 25%). The longer the horizon- 
tal strainer, the lower the tension force in the wire brace. The 

tension force of the wire brace of a horizontal strainer is 

higher (by 5 to 15%) than the tension force of the wire brace 
of a diagonal strainer of equal length. 

4. When installing a diagonal strainer, the corner post 
should be set first, then the diagonal brace installed, then the 

bottom holding wire brace installed, and then the wires att- 

ached and tensioned. If this procedure isfollowed, the lower 

wire brace will not have to be twisted to tighten. 
5. The diameter of the corner post used should be as large 

as possible. 
6. If one diagonal strainer will not hold the fence tension, a 

second diagonal strainer should be installed as shown in Fig. 

6, with each strainer taking half the tension of the fence. 

In examining the diagonal and horizontal strainer, it may, 
at first, be very difficult to realize that these two strainer 

arrangements are structurally equal. However, upon com- 

plete examination and the determining of the forces in each 

of these structures, it will be found that the reaction of the 

FIg. 7. Reaction of the ground on horizontal and diagonal strainers. 

ground on the strainer is the same (see Fig. 7). These re- 

actions are a force (Fi) horizontal to the ground (below the 

ground) pushing on the corner post in reaction to the tension 

.. _) 

FIg. 5. Two diagonal strainer corner braces. 

F. I .U 
_.I_, It,. — 

FIg. 6. Use of two diagonal strainers for holding in soft soil. Also, 

one horizontal and one diagonal strainer could also be used as 

shown. Each of the diagonal strainers takes half of the tension in 
the fence; therefore, the fence must be tied of f at each diagonal 
strainer. 

(tan means tangent) 

II 
L_ J 

F, F, F,t.tt 
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in the fence. A second force (F2) is an upward force on the 
end of the diagonal brace resting on the ground, and also an 
upward force (F2) on the second post of the horizontal 
strainer. There is also a downward-pulling force (F3) exerted 
by the ground on the corner post to hold it in the ground. The 
greater the fence tension force is with either the horizontal 

FIg. 8. Design for a line strainer using the diagonal strainer design. When using the diagonal strainer for a line strainer, care must be 
exercised not to over-tension the brace wire and jack the post out 
oF the ground. 

strainer or diagonal strainer, the greater this force (F3) can 
be. By making the diagonal as long as possible or, for that 
matter, the top of the horizontal strainer as long as possible, 
the force tending to pull the corner post out of the ground will 
be reduced. 

When using the diagonal strainer as a line brace (Fig. 8), 
care must be exercised not to over-tension the brace wires. 
When the diagonal is used as a line strainer, and the brace 
wires are over-tensioned, the vertical post can be jacked out 
of the ground. For this reason, the diagonal strainer may not be 
as good a line brace as a horizontal brace with two brace 
wires. However, when high-tensile, smooth wire is used, the 
need for line braces is reduced or eliminated. 

There is an old German proverb that says, "Everything that 
is good, is probably not new, and everything that is new, is 
probably not good." This proverb applies to the diagonal 
strainer. The diagonal strainer design is not new as it was in 
use 50 years ago in South Dakota. It has also been used in 
eastern Washington and, to a limited extent, in New Zealand. 

Diagonal fence strainer supporting a six-wire electric fence using high-tensile smooth wire in a sheep pasture owned by Billy Hardman near Missoula, Mont. Photo taken in Sept. 1983. This example is similar to Fig. 3. 



Youth Range Forum: 

Editor's Note: This paper was the third place finisher at the Youth 
Range Forum at the Annual Meeting, Society for Range Manage- 
ment, Rapid City, South Dakota, 12-17 Feb 1984 and completes our 
series on the Youth Range forum. The author is a student in Agricul- 
ture Education at Montana State University. She was raised on a 
small ranch in eastern Montana and hopes to own her own ranch in 
the future. She would appreciate any comments on her speech. They 
can be sent to JoAnna Halmans, Route 3, Baker, Montana 59313. 

No! I am not speaking about the same type of sodbusting 
that was being done in 1916 when Charlie Russell, a famous 
Montanan artist and a true conservationist, painted "The 
First Furrow" and said "It's this side up now; to the specula- 
tors it looks like a better place, but it looks like heck to me." 
The sodbusting I am talking about is being done in Montana 
as well as in many of yourstates. Rangeland is being plowed 
in blocks as large as 50,000 to 70,000 acres. What would 
Charlie say if he saw this today? I am here to inform you of 
sodbusting, the extent of it on our rangeland, why it is bad, 
why it is being done, and what is being done to stop it. 

Sodbusting is the conversion of rangeland to cropland. 
The majority of rangeland is too rocky and shallow to with- 
stand extensive plowing and farming. This has not stopped 
land speculators and short-term operators from plowing the 
land. For example, the number of acres of rangeland that 
have been plowed in the last five years are: 

Colorado 4.7 million acres, 
Texas 2.5 million, 
Montana 1.7 million, 
South Dakota 1.7 million, and 
Wyoming 0.8 million. 

Nation wide we have plowed 41 million acres in the past 5 
years. 

What is wrong with plowing this land? Nothing, if it is 
planted back to a more productive state of rangeland. How- 
ever, a more productive state that involves continuous plow- 
ing will significantly decrease the productivity of this land. 
The crop takes valuable nutrients from the soil and in many 
instances there are insufficient plant roots or residue to hold 
the land in place. The result is soil erosion. 

Soil erosion is a big problem and it is getting worse. Our 
Soil Saving Account could be compared to a person with a 
savings account in a bank, whose interest income does not 
meet his consumption needs. If he continues to consume 
with no conservation, he will soon find himself empty 
handed. If we do not conserve our soil we will find ourselves 
empty handed. 

How can we, as Americans, let this happen? We vowed 
"never again" after the Dust Bowl of the Thirties. Present soil 
loss in one year in the United States is 5.4 million tons as 
opposed to 2.5 million lost in 1934. Enough soil goes down 
the Mississippi River each year to build an island one mile 

long, a quarter mile wide, and 200 feet high. Pretty impres- 
sive, but this soil will no longer do anyone any good. 

As I have said before, not all land is suitable for plowing. 
According to the Soil Conservation Service, there are 8 
classes of soil. The highest class, I, can be used for anything 
from wildlife to very intensive cultivation. Class VIII, is only 
recommended for wildlife uses. Class IV is the lowest class 
that can be broken up and seeded with minimal soil loss. 
Since most rangeland falls into the category of Class IV or 
below, it is usually not broken and worked year after year. 

Why is this land being plowed and seeded to cropland? 
The main reason is to get more special crop productivity, 

therefore increasing profits. With recent high operating 
ranch costs and low cattle prices, range plowing has increased. 
Ranch owners with large debts can realize a short-term gain 
if they plan on selling the land in the near future. Land values 
are often doubled when they are converted from rangeland 
to farmland. This encourages the short-term operators and 

speculators to continue to plow the land as fast as possible. 
However favorable this financial gain looks on paper, it will 
not conserve our soil resource. As input costs to produce a 

grain crop continue to increase, the land productivity poten- 
tial is decreased, meaning less profit. So in the long run, 
livestock would have been the best harvesting machine of 
this land without the added cost for tillage equipment, fertil- 
izer, or fuel. 

What is being done to slow down or stop sodbusting? 
Senator William Armstrong of Colorado has presented 
Senate Bill 663 to the 98th United States Congress, which if 
passed will stop government price supports for crops pro- 
duced on newly plowed fragile land. Operators will not be 
able to receive insurance, disaster payments, FmHA loans, 
and Farm Storage Facility loans. This bill will not stop sod- 
busting but it is a start. It will stop the government from 
subsidizing erosion. 

Now I have told you the extent of sodbusting on our range- 
lands, what it is, why it is bad, why it is being done, and what 
is being done to stop it. 

Franklin 0. Roosevelt once said, "The nation that destroys 
its soil, destroys itself". 

WHOA! TO SODBUSTING! 
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Whoa! to Sodbusting! 
JoAnna A. Halmans 
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Disk-Chain for Seedbed Preparation 
Harold T. Wledemann, Dan W. Mckenzie, and Ted V. Russell 

Problem 

Revegetation of rangeland with improved grasses and for- 
age plants can increase forage production two- to three-fold; 
however, increasing costs have limited this practice. Approx- 
imately 836 million acres of rangeland are located in the 
western and plains states; much of this acreage can be 
improved for forage production. Therefore, a critical need 
exists for cost-effective revegetation techniques to improve 
these lands. The invasion of brush on much of this rangeland 
further complicates the problem since costly removal methods 
are required before conventional seeding equipment can be 
used. 

Rootplowing (for brush control), raking, disking, and drill 
seeding is an effective method of establishing good grass 
stands; however, this method is slow and costly. A low-cost 

Disk-chain in operation. 

rapid system for revegetation with a good probability of 
producing adequate grass stands could presently be utilized 
on 50 million acres (about the area of Utah). 

A New Concept and Its Validation 
Research to develop improved brush control and range 

seeding equipment has been conducted by the Texas Agri- 
cultural Experiment Station, Texas A&M University at Ver- 
non, for the past 12 years. This research has shown that 
disking with large offset disks consistently resulted in better 
grass stands than other methods tried; however, large 
stumps and cost often prevent or limit their use. Chaining 
was lower in cost, but results were poorer. Therefore, an 
attempt was made to combine the two methods. Disk blades 
were welded to alternate links of a large anchor chain. When 
attached to swivels and pulled on a diagonal between two 
crawler tractors, the "disk-chain" performs like a giant one- 
way plow and can traverse heavy brush and logs without 
difficulty. The disk-chain is well suited to covering extensive 
acreages and, combined with aerial seeding, is a low-cost, 
practical method of converting brushland to grassland. 

Authors are agricultural engineer, Texas Agricultural Experiment Station, 
Texas A&M University, vernon, and chairman of the Arid Land-Seeding Work- 
group of the vegetative Rehabilitation and Equipment Workshop (VREW); 
mechanical engineer, Equipment Development Center, USDA-Forest Service, 
San Dimas, Calif., and chairman of the Information and Publications Work- 
group, VREW; and former assistant director of Range Management, USDA- 
Forest Service, Washington, D.C., former chairman of VREW, and now Direc- 
tor of Range Management, RegIon 4, USDA-Forest Service, Ogden, Utah. 

Mention of a trade name Is for identification only and does not Imply an 
endorsement or preference over other products not mentioned. 

Approved as Technical Article TA-18995 from the Tex. Agr. Exp. Sta. 
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The disk-chaining concept originated with the King Ranch, 
Kingsville, Texas, in the 1960's and has been used both in 
their Texas and international operations. Operators of the 
King Ranch have stated that with additional research and 
development, disk-chaining has potential for converting 
extensive acreages of depleted rangeland to grassland in the 
United States and developing nations. 

Grass establishment evaluation studies have been con- 
ducted in Northwest Texas in a 22- to 25-inch annual rainfall 
zone on rangeland rootplowed for control of mesquite (Pro- 
sopis glandulosa Torr. var. glandulosa). In a year with near 
normal rainfall, disk-chaining plots increased grass stands 
35 to 71% compared to chaining in sandy loam and clay 
loam, respectively, while in a year with below-average rain- 
fall (-36%), disk-chaining increased grass establishment by 
55 and 225% over chaining in sandy loam and clay loam, 
respectively. Average grass densities in all disk-chained 
plots have been between 0.50 and 1.66 plants per square foot 
and all plots were aerially seeded with 1- or 2-lb pure live 
seed (PLS) per acre of Selection 75 kleingrass (Panicum 
coloratum L.). 

used on over 1,400 acres, it was designed for replicated plot 
studies and not large-scale commercial projects. 

To complete the development of the disk-chain, a full- 
scale engineering development effort must be completed in 
which the optimum blade size, chain size, and pulling 
method are determined for different soils, soil depths, and 

vegetation; followed by the design, fabrication, and field- 
pulling performance testing of a full-size disk-chain imple- 
ment. This full-scale engineering development effort would 

A disk-chain with 24 X 1/4-in, blades welded to a 34-lb/ft 
chain, and pulled on a 45-degree angle between 2 tractors, 
gave the optimum results in rootplowed land. This disk- 
chain demonstration model has been extensively tested for 
effectiveness on 500 acres of rangeland and on a total of 
1,400 acres of large-scale plots over the last 5 years. Predic- 
tions from regression equations based on field measure- 
ments of drawbar pull indicate a per-blade pull of 215-lb at 3 

mph. Using regression equations to predict pull require- 
ments, a D-8H Caterpillar tractor pulling a 94-blade chain at 
3mph assisted by a D-6C Caterpillar tractor would result in a 
pulling cost of $6.50/acre'. This compares with rangeland 
disking costs of $18 to $25 per acre. 

Disk-Chain Development to Completion 
The Texas Agricultural Experiment Station experimental — 

disk-chain validated the improved grass stand establishment 
effectiveness over smooth chaining with a predicted cost 
reduction in seedbed preparation of over 50% when com- begin with development tests on rootpiowed soil to deter- 

pared to seedbed preparation by use of standard disking mine optimum pulling angle, optimum disk size, and evalua- 

equipment. While the experimental disk-chain has been tion of pulling techniques (one two-, and three-tractor sys- 

_______ tems) in varying soil, soil depth and vegetation. 
The one- and three-tractor systems offer some major 

advantages over the current two-tractor system used with 

Single tractor pulling technique for disk-chain implement. 

Two-tractor pulling technique for disk-chain implement. 

'Wiedemann, H.T., and B.T. Cross. 1982. Draft of disk-chains for rangeland 
seedbed preparation. Transactions of the ASAE 25:72-74, 80. 

Proposed three-tractor pulling technique for disk-chain implement. 
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the experimental model disk-chain. The three-tractor system 
with a disk-chain pulled diagonally on both sides of the 

center or lead tractor, offers a very potentially maneuverable 
unit without the high side-draft associated with the two- 
tractor pulling technique. The single-tractor system would 
also use two disk-chains, but a rolling brace would separate 
the chains at the proper angle. In addition to the advantage of 
a single tractor and operator, the rolling brace may provide 
some beneficial soil packing to enhance reseeding. 

A triangular disk-chain, requiring only one tractor for pul- 
ling, has been fabricated for testing. This disk-chain has 
reduced pulling requirements by 36% and increased operat- 
ing width by 23% compared to the two-tractor diagonal pul- 
ling technique2. Also, the reduction of side draft in the single- 
tractor pulling technique reduces wear in the crawler tractor's 
undercarriage. 

A second set of developmental tests would determine the 
optimum weight needed to operate on undisturbed soil. 
These tests are needed because rootplowing is not neces- 
sary in many areas. Tests would be conducted in various 
soils and vegetation to provide data which could be used to 
select the optimum pulling method, blade size, and chain 
size based on power requirements and effectiveness. With 
these data, a full-length disk-chain could be designed, fabri- 
cated and field tested for performance. 
2Wiedemann, H.T., and B.T. Cross. 1985. Influence of pulling configuration on 
draft of disk-chains. Transactions of the ASAE (in press). 

Results of Control of Prairie Dogs 
Glen P. SneIl 

When the article, "Control of Prairie Dogs—The Easy 
Way," appeared in the December 1980 issue of Rangelands, 
Bob Larson, a Barber County, Kansas rancher, had drasti- 
cally reduced his prairie dog town after 4 years of deferred 
grazing during June, July, and August. Largely because the 
rapidly growing warm-season plants hid predators and 
obstructed visibility for the prairie dogs, the town area 
dropped from 110 acres in 1976 to 12 acres by the fall of 1980. 

In 1981 and 1982 Larson left a "few" cattle in that pasture 
during the growing season. His "few" cattle amounted to 
about 5% of the stocking capacity. But they concentrated on 
the prairie dog town. At the end of 1981 the burrowed area 
had grown to 15 acres. By the fall of 1982 it was up to 20 
acres. 

In 1983 Bob again totally deferred that pasture from graz- 
ing during June, July, and August. That fall the prairie dog 
area measured just 5.7 acres. This is dramatic evidence of 
how deferred grazing can check prairie dog development. 

Editor's Note: This paper shows another reason for practicing good range 
management. 

A newly built triangular disk-chain holds promise for improved, 
cost-effective rangeland seedbed preparation. This triangular disk- 
chain only requires one tractor to pull it. The unit shown has a 24.3-ft 
swath and 3,000-lb draft requirement. 

The author is range conservationist, Soil Conservation Service, Medicine 
Lodge, Kane. 
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Communication: 

The Extension Process 
and How to Use It 

T.E. Bedell 

Editor's Note: This paper was presented at the Information and 
Education Symposium at the Annual Meeting, Society for Range 
Management, Rapid City, South Dakota, 12-17 Feb1984. Tom Bedell 
is extension rangeland resources specialist at Oregon State Univer- 
sity, Corvallis. 

The Extension Process: 
Most of the extension process is composed of the various 

ways to translate, transmit, and deliver information to identi- 
fied audiences. A large part of it includes using all kinds of 
media such as TV, radio, news releases, and public meetings 
to carry educational messages. Extension people have a 
subject matter speciality, but it may be no more than a 
learned ability to deal with people. 

Information transfer occurs in a number of ways. The prin- 
cipal idea of extension is that if a few people adopt some- 
thing different, others will benefit through example. This is a 
basic tenet of teaching and marketing. Humans tend to be 
imitators of success and rejectors of failure. 

Someone has to take risks in the testing of anything new. 
Regardless of the subject, some people, classed as "innova- 
tors," will try things very early, often with only a short period 
of evaluation, and then accept, modify, or reject it, while 
thinking of "better" ways to do it. Innovators are only a small 
minority of the people. They are dynamic, they may be lead- 
ers, but often "things" do not progress fast enough to satisfy 
their innate personalities. Sometimes innovators try and 
then reject something new before it is fully tested. 

A second group are known as "early adopters," and as the 
name implies, will evaluate a practice, product, concept, or 
whatever, and then press forward putting it to work. They 
may be more cautious than innovators, but nevertheless, 
they are very positive. They tend to be leaders. The mass of 
us are "middle adapters" who need to be shown and, once 
shown, will go ahead with it. Finally there are the "late adop- 
ters" who, at least in agriculture, are those who are just 
barely making it. Last are the small minority who do not 
adopt change unil forced to, often too late. 

Although there are variations to this model, the concepts 
are valid. In extension, when demonstrations or applied 
research situations are needed, the early adopters are often 
utilized. Innovators provide a medium for experimentation 
but not generally for demonstration. 

Historically the primary "extension way" was through local 
demonstration of various practices, techniques, procedures, 
and approaches by the county agent who possessed exper- 

tise, interest, and enthusiasm to show and tell people the 
good news. By necessity, extension agents are generalists. 
Extension Services do not have the luxury to staff all areas 
with the level and degree of subject expertise that would best 
fulfill the needs. People working in extension are often 
referred to as "change agents." 

One of the main parts of the extension process is that there 
must be a theme or focus plus volunteers. Without volun- 
teers, little progress would have been made in youth edua- 
tion, agriculture, and the extension of useful concepts and 
procedures to rural America. The rancher, upon whose land 
we have a grazing demonstration, the 4-H club leader, the 
homemaker who offers her facilities and time, and certainly 
the local people on extension advisory councils are all volun- 
teers. This process has worked for the past 75 years. In the 
past 30 years urban America has been an important part of 
the extension process. 

The CooperatIve ExtensIon ServIce: 
Extension services in the United States are organized dif- 

ferently than anywhere else in the world. In most other coun- 
tries, the extension services are a part of the federal govern- 
ment. In the United States the thesis is that extension is an 
education function and should be a part of higher educa- 
tional institutions. In addition, since the recipients of educa- 
tion all reside in some particular locality, a tie between the 
local government entity and the educational institution is 
desirable and necessary. The extension idea originated in 
the early 1900's when it became recognized that people liv- 
ing and working on farms and ranches must be provided with 
opportunities to learn modern techniques through off cam- 
pus procedures. This was necessary, not only to provide 
food, but to improve the standard of living. In this context, 
the original extension agricultural, home economics, and 
4-H youth programs were created. 

The Smith-Lever Act of 1914 set up the format of the 
Extension Service. This act provided for cooperative funding 
based on overall coordination through the USDA, direct staff- 
ing through the land grant universities, and direct support 
and advice through local county governments. Staffing con- 
sists of extension agents at the county level, extension sub- 
ject matter specialists at the state level, and a national pro- 
gram leader at the federal level. 

The federal government provides funds for a relatively 
small Washington D.C. staff which provides coordination of 
programs and liaison with other functions and agencies of 
national government. It also provides funds to state universi- 
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ties on a formula basis. Each land grant university provides 
funds through normal legislative procedures for extension 
needs. In most states, federal and state revenues provide 
salary support for all extension personnel and operating 
budgets for campus based or branch office noncounty staff. 
The counties are requested to provide funds for offices, 
clerical staff, supplies and services, and travel for county 
extension personnel. Local support levels vary greatly. 
Theoretically, they should reflect local demand for educa- 
tional services. In practice, local budgets are based on prop- 
erty taxes and are subject to a vote when increases above a 
certain level are requested. Also, Extension Services are not 
mandated by law such as law enforcement and public safety, 
which makes county support less stable than either state or 
federal budgets. 

Subject matter programs are identified from both county 
and state level through the processes of consultation with 
members of clientele groups. Advisory groups for the sub- 
ject matter often are not formalized and each agent or spe- 
cialist must develop a procedure which is suited to the situa- 
tion. County advisory councils are formally appointed groups 
who provide input and evaluation of overall county pro- 
grams. They are invaluable in helping to explain extension 
roles to various groups. 

Using the Process: 
if a rancher or farmer wishes to obtain information and 

educational materials at the county or state level, the most 
critical function is to meet and get to know the extension 
people. An extension person wanting to impart information 
may find it more beneficial to act through a local group such 
as a livestock organization, Soil and Water Conservation 
District, or local SRM Section or Chapter than on an individ- 
ual basis. This is important when the local extension agent is 
not a range trained person. 

With respect to range management, all states from the 
plains to Hawaii, excluding Alaska, have extension range 
specialists on their land grant university campuses and/or 
branch stations. To the extent possible, local county agents 
may have some range training and be involved with the 
Society for Range Management. For example, over 50% of 
the livestock and range extension specialists in eastern 
Oregon are members of SRM. The rest have range interests 
but it is not their speciality. Local extension educational 
programs such as short courses, tours, demonstrations, or 
even applied research plots benefit greatly from the help of 
SRM members who can provide expertise. 

Extension does not have a corner on ideas. All can assist. 
Extension does have a delivery system. As long as the ideas 
are sound, have merit, and meet acceptable objectives, 
extension can serve a valuable function. E*tension people 
want to help and many can use the ideas you may contribute. 
For any subject, the audience must be defined along with the 
expected accomplishments, and suggested follow-up pro- 
cedures. If awareness is the goal, this will require a different 
procedure then if adoption of new technology is the object. 
In that case, the educational format should include more 
time in the learning process, some hands-on experience, and 
indepth technical lessons. Remember the target population 
and the objective. 

While the extension delivery system is an effective one, it 
cannot be "all things to all people." Fortunately, range sub- 
jects land themselves to extension education. Virtually all 
range management extension specialists are active in SRM. 
Ideas expressed to these people will have a fair hearing. 
Cooperation in developing extension range programs and 
making sure they receive the best attention should be a joint 
goal of SRM and the various Extension Services of each state. 

Come to Amarillo in July! 
Reminiscent of an old and treasured song, Amarilloans affectionately refer to their city as "The Yellow Rose of Texas." Part Old West and part Space Age, Amarillo is a unique experience. There's much to see and do, and the opportunity to enjoy the lore and hospitality of the 1870's from the the convenience and comfort of today. 
Amarillo offers a kaleidoscope of entertainment and recreation—fine restaurants, sophisticated night clubs, dinner 

theaters, western dance halls—and depending on the season, Starlight concerts in public parks, symphony concerts, Civic 
Center attractions, Little Theater productions, Wonderland Park and Storyland Zoo, golf, tennis, and baseball—and on and 
on. 

You will have the opportunity to see the internationally acclaimed musical drama "Texas." Now running for almost two 
decades, this outstanding production, written by the celebrated author Paul Green, is presented nightly, except Sunday in the amphitheater in Palo Duro Canyon, A towering canyon wall serves as a backdrop for a company of 80 singers, dancers, and actors. Barbeque dinner is available before each performance. 

The summer meeting will offer plenty of work-talk, but also plenty of opportunity for play for the whole family. 
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Transitory Range: a New Frontier 
Patricia N. Spreitzer 

Forage resources are found on forested land throughout 
the United States, but occur most significantly in the South- 
east and Northwest. Currently in the Southeast, significant 
forage resources occur on 99 out of 212 million forested 
acres. Because of high precipitation and long growing sea- 
sons, this region has high forage production potential on 3 
major forest types: longleaf-slash pine, loblolly-shortleaf 
pine, and pine-hardwood. The Pacific Northwest and the 
Northern Rockies also have large forage resources in Douglas- 
fir and other forest types. It is among these forested areas 
that lies the potential for creating transitory range. 

Transitory range is defined as forested lands that are suit- 
able for grazing for a limited time following a complete or 
partial forest removal. Realistically it is much more. It is a 
realm of undeveloped knowledge, a new frontier, which must 
be explored if future red meat demands are to be met. In the 
1970's, energy shortages and resulting high energy costs 
prompted interest in finding alternatives to feeding high 
energy costing grains. This and the emphasis put on multiple 
use of resources have contributed towards the need of better 
utilizing transitory range. Using the forage resource available 
on transitory ranges is biologically and economically feasi- 
ble. This article summarizes findings of transitory range 
research in the South to support the biological and eco- 
nomic compatibility of livestock and timber production on 
the same land. 

Transitory range research can be divided into 3 general 
biological concerns: (1) tree canopy influences on forage, 
(2) cattle and wildlife interactions for available forage, and 
(3) cattle influences on pine regeneration. The first concern 
addresses canopy type, closure and removal, and their influ- 
ence on forage production. The second involves whether 
or not livestock and wildlife interact for available forage. 
There may even be a complementary relationship existing 
between certain livestock and wildlife species. The last con- 
cern, and the most important to the forester, are the detri- 
mental influences of cattle on pine regeneration through 
trampling, browsing, and defoliation. 

Canopy Influences 

Grazing occurs on all forest types in the South. However, 
scarce forage under dense hardwood canopy types and cat- 
tle browsing young hardwoods make grazing generally 
incompatible with hardwood plantation management (Grelen 
1978). This is not to say that grazing cannot exist in hard- 

wood forests. 
Longleaf-slash pine types produce more understory for- 

age than any other timber type, and therefore are the focus of 
many forest grazing studies. Tree overstory is the most 
influential factor determining forage yields; Wolters (1973) 
found understory forage production decreased 15 lb/acre 
for each 1 ft2/acre increase in pine basal area on young slash 
and longleaf pine plantations. Available forage is generally 
reduced to less than one-half of an open site within 10 years 
after slash pine is established. However, through commer- 
cial timber thinning adequate forage production can be 
maintained throughout the timber rotation. On the southern 

pine-hardwood forest type, most clearcutting forage yields 
exceed pre-clearcutting yields from 6 to 20 times. This sub- 

stantial forage increase can in turn be allocated to livestock 
and wildlife production. 

Livestock and Wildlife Interactions 

Another focus of research investigates whether or not 
livestock interact with wildlife for available forage on transi- 
tory ranges. On Southwest Louisiana forested ranges, Ster- 
nitzke and Pearson (1975) found little competition to exist 
between livestock and wildlife populations at light to moder- 
ate grazing levels. Competition does exist where livestock 

Cattle grazing on transitory range in a southern pine plantation 
(U.S. Forest Service photo provided by Henry A. Pearson) 

The author is a senior in range-forest management in the Department of 
Range Science, Colorado State University, Fort Collins. Her present address is 
Rocky Mountain Forest and Range Experiment Station, 240 West Prospect, 
Fort Collins, Cob. 80526. 
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and wildlife requirements exceed the forage supply; how- 
ever, it can be avoided by controlling grazing animal numbers. 
Livestock grazing often benefits wildlife by stimulating 
browse growth or opening trails through dense brush; also, 
range management programs can provide water develop- 
ments and supplemental feed for wildlife in times of need 
(Pearson 1979). In general, when animal numbers are kept in 
balance with available forage, little competition exists. 

Livestock influences on Seedlings 
In the past foresters had no desire to mix cattle with timber 

production. Their concern was that cattle would damage 
seedling regeneration through trampling, browsing, and 
defoliation and, therefore, reduce timber production. Re- 
search findings thus far have shown the probability of live- 
stock damage to tree regeneration not to be of consequence 
in the Southeast. 

Significant mortality resulting from simulated combina- 
tions of defoliation, browsing, and trampling injuries occurred 
only at 6 months after planting in one study (Lewis 1980). 
The author hypothesized if grazing could be withheld the 
first year, almost no mortality would occur. In addition, the 
author found seedling growth rates were not greatly affected 
unless high intensity injuries occurred. It has also been 
reported that cattle rarely graze pine needles, making it 
unlikely that cattle grazing causes significant seedling mor- 
tality. In general in the South, cattle grazing is not detrimen- 
tal to timber production if cattle are not grazed too early or 
too intensively on plantations. 

Results of studies on transitory ranges in the West appear 
to be less conclusive than those taking place in the South- 
west. For example, cattle trampling has been shown to cause 
high mortality in some Northwestern Douglas-fir plantations 
(Eissenstat et al. 1982). 

Economic Feasibility 
In order for extensive livestock production to occur on 

transitory ranges, it must be economically as well as biologi- 
cally feasible. Some models have been developed to analyze 
economic feasibility. 

A model was developed to estimate financial returns of 
combining livestock production with ongoing timber opera- 
tions in the South. Several different cattle-timber ratios were 
processed through the model. Positive rates of return on 
cattle investments occurred on 84% of the cattle-timber 
ratios (Haney 1980). Pearson (1979) found the rate of return 
on cattle investments to be as high as 17% in southern 
forests. 

It must be noted that models for estimating the economic 
feasibility of grazing transitory ranges are scarce. Also, exist- 
ing models often do not consider the indirect benefits of 
forest grazing. These include cattle reducing fire hazard, 
being valuable collateral in negotiating loans, and utilizing 
off-season labor efficiently. Consequently, there is uncer- 
tainty about the exact financial reward of different cattle- 
timber ratios. It is understandable then that foresters are 
skeptical of grazing cattle on plantations. Studies indicate 
thus far that simultaneous cattle-timber production can be 
rewarding; but more research is needed to determine the 
cattle-timber ratio in which a maximum net return is realized. 

Conclusions 

Transitory ranges represent substantial forage resources 
when forests are thinned or removed, especially in the sou- 
theastern United States. When needed these resources can 
be allocated to livestock production. Research indicates: (1) 
understory forage increases with canopy removal; (2) live- 
stock and wildlife do not generally compete for forage under 
proper grazing levels; (3) cattle do not cause significant 
mortality in seedling regeneration of forested stands unless 
grazed too early or intensively; and (4) simultaneous cattle- 
timber production can be profitable in the proper combina- 
tions. However, further research is essential if we are to use 
the potential production of transitory ranges, with proper 
management, to meet future red meat demands. Paul Andre 
(1981), editor of BEEF, referred to the work of foresters and 
cattlemen on forested ranges as "pioneering efforts." This 
quote reinforces the idea of transitory range being a new 
frontier to be pioneered with future research, and conquered 
with applied knowledge. 
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Oil and Gas Activity 

on Ranch Operations 

and Ran gelands 

John M. Fowler and Jeff Witte 

Editor's Note: Everyone dreams of being made wealthy by 
'striking it rich.' This is a good paper showing that you should 
keep your feet on the ground until all facts are known. 

The hint of possible oil and gas exploration tends to make 
dollar signs roll in ranchers' eyes. The expectation of petro 
dollars from oil and gas activity has the potential to blind 
individuals to the stark reality of surface disturbance. It is 
difficult to describe the impact associated with the develop- 
ment of an oil and gas field. The individual must live it to 
understand the complexities and cumulative effects of min- 
eral development. Prudent planning can minimize adverse 
impacts. 

There is a potential for dispute between the owners of 
subsurface and surface rights, creating the conflict arena of 
split estate. A corollary problem arises with intermingled 
land ownership patterns and the associated access rights. A 
major complaint with oil and gas development is the erosion 
of ranch control with respect to the surface operation. The 
subsurface has been deemed the dominate estate, and the 
concerns and wishes of the surface operator are secondary 
in importance to reasonable production needs of the subsur- 
face lessee. 

Ranch Benefits from Exploration and Development 
Oil and gas development can bring many benefits. Direct 

compensation payments for the use of land, water, materials, 
lease payments and, sometimes, signing bonuses. Some 
non-monetary benefits that can occur to the ranching opera- 
tion include grading of non-access roads, installing gates 
and cattleguards, and supplying materials. 

CompensatIon Payments 
Oil and gas developers pay ranchers for damages done 

through the course of resource exploration and develop- 
ment. These payments are primarily for disturbance of ran- 
geland to construct roads and pad sites. The following 
numbers are for those ranchers who actually received corn- 

pensation. In further analysis we will average these for all 
respondents. In New Mexico, the average rancher received 
nearly $10,000 compensation for road placement as a one- 
time payment designed to ameliorate adverse impacts over 
the life of field development. Pad sites usually remove 2-4 
acres from range grass production. For this deterrent, the 
average rancher was paid nearly $1,500/pad, with an average 
of six pads per ranch. Another payment is for easement 
right-of-ways, which contributed nearly $17,000 to the sur- 
face owner or lessee. Oil and gas development can also bring 
with it a new market for ranch resources, including caliche, 
brine water and fresh water. Caliche, an all weather road 
material, added an average $12,000 to ranch revenues. Sale 
of fresh water and brine water, used for core drilling, netted 
the rancher nearly $3,000. 

Lease Payments 
Oil companies lease drilling rights for natural resources 

from the subsurface mineral owner. Lease rates vary by the 
length, amount of land involved and location of the lease. 

Leasing the right to drill can be a substantial amount of 
income. 

Lease rates have changed in both the real and nominal 
sense during the 1970's and 1980's. Before 1970 the average 
oil and gas lease value per acre in 1982 dollars was $7.21. The 
real dollar value increased to $10.10 per acre in the 1970's 
although the real value decreased to $9.41 per acre during 
the early 1980s. 

Lease duration has decreased over recent years. Before 
1970, it was common for a rancher to sign an infinite lease 
with an oil company. That gave the companies unlimited 
access and left the rancher with relatively little control. The 
average lease length before 1970 was nearly 40 years. Infinite 
leases were abandoned for the most part during the 1970's 
and 1980's. The average lease length for the 1970's was 7 

years. The lease length dropped to an average of less than 6 

years in the 1980's. Approximately 4,715 acres per ranch 
were leased for exploration and development during the 
1980's, which amounted to an average of slightly more than 
35% of each ranch being leased. 

Authors are associate professor and research aide, Department of Agricul- tural Economics and Agricultural Business, New Mexico State University, Las 
Cruces 88003. 
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Non-cash Benefits 
There are various non-cash benefits associated with increas- 

ing the value or ease of management of the ranching opera- 
tion. Placing a value on the services and benefits is difficult. 
Road construction is a high non-cash benefit. This includes 
adding caliche base to existing roads, grading and maintain- 
ing road systems, and culvert placement for improved drain- 
age. Cattleguards and gates were also highly valued and 
greatly appreciated by the ranching sector. Another impor- 
tant benefit, in some instances, is conversion of dry oil wells 
into productive water wells. Other gratuities include left over 
materials such as old pipe, sucker rod and fencing materials. 
Benefit Summary 

A summary of benefits to the average New Mexico rancher 
is presented in Table 1 and illustrates the various types of 
direct payments and non-cash services. Total payments and 
services were valued at $28,000. The dollar value of royalties 
derived from non-renewable stock reserves of oil and gas 
resources are not included. 

Table 1. Summary of direct one time payments and non-cash ser- 
vices derived from oil and gas exploration and development In 
New MexIco, 1982. 

Rancher Benefits (Rounded to the nearest $10) 

Cost Consideration 
Oil and gas activity typically results in an array of annually 

recurring impacts and costs on the ranch operation. These 
include: (1) loss of animal carrying capacity, (2) additional 
feed cost, (3) additional labor hours, (4) increased death loss 
and (5) changes in calving percentage and average market 
weights. 

Carrying Capacity 
Reductions in animal carrying capacity may be necessary 

during seismic activity because the large vibrators crush 
vegetation along the seismic line. Access roads, well pads, 
pipeline systems, spill areas, dumps and storage areas 
required during the developmental stage remove more 
acreage from grass production. An average of 10.9 animal 
units (AU's), of the initial 243 AU's per ranch, were lost due to 
oil and gas exploration and development. There was a direct 
relationship between the number of oil companies operating on the ranch and the amount of carrying capacity reduction. 

With one company operating, the average reduction was 
nearly two AU's. The reduction increased steadily to an aver- 
age of 27.5 AU's lost with five or more companies operating 
on the ranch simultaneously. 

Sometimes it is not feasible to reduce carrying capacity. 
This means the rancher must supplement the lost rangeland 
forage with additional feed to maintain the same rate of gain 
and numbers. The overall average feed costs increased by 
$445. If five or more companies were operating simultane- 
ously on the ranch, the feed costs were increased by $1,185, 
which was 3 1/2 times that with three or four companies. 

Labor Hours 
Oil and gas activity usually places additional demands 

upon the ranch operator's time. The activities of production 
companies and their subcontractors are relatively foreign to 
the ranch operator. The rancher must accommodate these 
activities with his own livestock operation such as gathering 
cattle, fixing downed fences, closing gates, removing litter 
and repairing vandalism damages. There must also be con- 
stant monitoring of increased vehicular traffic, pad site and 
overflow pits for potential dangers to livestock. 

The average ranch in New Mexico had an increase of 223 
hours per year related directly to oil and gas activity. Gener- 
ally, as ranch size and the number of oil companies increased, 
the additional labor required also increased. When only one 
company was operating, the ranch had an average of 31' 
additional labor hours per year. When five or more compan- 
ies were operating, this number quickly expanded to 378 
additional hours peryear. in terms of 1 0-hourdays, this amounted 
to 38 additional work days per year for the ranch organization. 

Death Loss 
Oil and gas activity brings increased potential for livestock 

injury and death. Increased vehicular activity, attraction to 
brine spills and oil contaminated water, and disconnected 
pipe fittings are common causes. Livestock are also suscept- 
ible to injury from the ingestion of over-flow plastic liner and 
other litter. Death loss ranged from 0 to 22 animals, with an 
average of 2.3 animals per year, per ranch. Again, as the 
number of companies increased the number of animals lost 
increased. 

Calving Percent and Market Weights 
Another area of conflict between the ranching industry 

and the oil and gas companies is the impact on livestock 
calving percentages and market weights. Many ranchers 
contend that increased vehicular activity significantly affected 
both the breeding process and the calves' rate of gain. 
Reduction in calving percentage and calf market weights 
averaged 1.2% and 2.9 pounds respectively. Both changes 
seem negligible, but when applied to the average herd of 243 
AUs, this quickly translates into rather large losses in poten- 
tial earnings. 

indirect Cost 
There are also intangible disturbances resulting from the 

entry of personnel and vehicles onto the ranch. Major incon- 
veniences that can occur are noise, dust, vandalism, vehicu- 
lar activity, litter/trash, and unsightly structures. Vehicular 
activity was the most often cited disturbance and severe 
nuisance. Litter, trash and dust are also common. The dollar 
valuation of nuisances is extremely difficult and highly 
subjective. 

Direct Payments 
Lease Value 
Roads 
Easements 
Pads 
Caliche 
Fresh Water 
Brine Water 
Contracted Services 

Non-Cash Service 
Road Maintenance 
Cattleguards 
Gates 
Materials 
Water 
Fence Materials 
Other 

$12,910 
5,890 
1,490 
2,670 
1,850 
1,000 

30 
20 

$ 25,860 

$1,770 
490 
60 
30 
30 
20 
90 

$ 2,490 
$ 28,350 

Total Cash 

Total Non-Cash 
Total Benefits 
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Cost Summarization 
Table 2 illustrates the type of costs experienced by the 

average ranch family in New Mexico with the introduction of 
oil and gas activity. An average of 10.9 AU's were lost and 
valued at $1,870 per year, which represents the change in 
ranch receipts during 1982. Additional feed costs were not 
included in the total direct cost to the ranch because this is 
implicitly incorporated in the value of the carrying capacity 
loss and would constitute double counting. Total direct 
costs for the average ranch were $3,940 per year. In addition, 
nuisances from oil and gas activity were valued and summed 
for a direct cost of $1,820 per ranch. This results in a total 
direct cost of $5,760 per ranch from oil and gas development. 
Rehabilitation 

Many oil and gas companies attempt rehabilitation when 
the field site is abandoned. Practices include replacing top- 
soil, reseeding, contouring and ripping. In many instances, 
much of the 264 acres of rangeland taken out of production 
can be rehabilitated to a point where previous oil and gas 
activity is imperceptible. Replacement of topsoil, along with 
reseeding, was deemed the most successful type of rehabili- 
tation. Probably the most severe and permanent inhibitors to 
rehabilitation are saltwater and oil spills. Drought also inhib- 
its rehabilitation. 

Rancher-Industry Harmony 
Several approaches can be taken by both the ranching 

community and the oil and gas industry to minimize potential 
conflicts. The most obvious is for both parties to be aware of 
the legal aspects governing the surface-subsurface estates; 
all rights are not equal. Understanding the basics of each 
situation should reduce false expectations, particularly when 
the rancher signs a so-called standard lease offered by the 
oil company. The lease payment should be viewed as pay- 
ment for access and reasonable disturbance. All parties 

should enter agreements from an informed position. This 
allows communication, consultation and bargaining on par- 
ticulars that are flexible. The ranching industry should focus 
on road placement during the field planning stages. Explora- 
tion vehicles should stay on the roads and company employ- 
ees should drive at reasonable speeds to reduce danger to 
livestock. 

Oil companies have many options at their disposal to facili- 
tate smooth working relations. These include repairing dam- 
aged fences and cattleguards, watering roads to cut down 
dust, and allowing no night traffic except in production 
emergencies. In addition, all trash should be cleaned up and 
removed, and areas rehabilitated as soon as possible. Porta- 

Conclusion 

Based on this data, public land ranchers are inadequately 
compensated for disturbances resulting from oil and gas 
development. The average rancher received direct payments 
and non-cash services valued at more than $28,000, but 
annual direct costs accrued by the ranch operation were 
nearly $4,000 with additional overall indirect costs of more 
than $1,800 per year. If the oil field life expectancy exceeded 
7 years, costs of oil and gas development exceed the com- 
pensated benefits. This is especially true for the public land 
rancher who does not receive royalty payments, and also 
when the subsurface estate is separated from the surface 
rights on privately owned land. The disparity between benef- 
its and costs are exacerbated with the entry of additional 
companies. The rancher quickly loses control and cannot 
assign responsibility for disturbance when there are three or 
more companies and their subcontractors operating simul- 
taneously on a ranch. 

Rehabilitation of rangeland would conotate a temporary 
nature to oil and gas activity; however, this is not the case. 

Only one-third of the 91 respondents with dry holes or aban- 
doned easements, reported successful rehabilitation. Another 
one-third on the respondents actually did not have restora- 
tion attempted on their land. Failure to rehabilitate prolongs 
the time span of negative impact, particularly the adverse 

impact upon carrying capacity, and converts the compensa- 
tion payment from temporary retribution to a permanent, 
one-time payment for the damages to the surface estate. • 

Table 2. Summary of direct and indirect annual cost to ranch 
operations from the Introduction of oil and gas exploration and 
development in New MexIco, 1982. 

Rancher Cost (Rounded to nearest $10) 

Direct Cost 
Carrying Capacity Loss (10.9 @ 172AU) 
Additional Labor Hours (223 @ $3.50/hr) 
Increased Death Loss (2.3 @ $172/AU) 

Calving % Decrease (209 AU X 1.2% loss 
X $6280/lbs X 387 Ibs) 

Market Weight Decrease (209 AU X 74.1% Clv% 
X 2.91 lbs X $.6280/lbs) 

Total Direct Cost 

$ 1,870 
780 
400 

610 

280 

$ 3,940 

Indirect Cost 
Noise 
Dust 
Vandalism 
Vehicular Activity 
Litter/Trash 
Unsightly Structures 
Other 

Total Indirect Cost 

ble, non-leaking tanks could be used to haul brackish water 

30 
from the area. 

$ 
230 

Most ranchers understand the land will not be in the same 

410 condition during and following exploration as it was before. 
130 Adequate compensation is partial payment, but does not 
130 truly reflect the total costs. Ranchers operating on state and 
370 federal lands do not feel damage payments adequately com- 

pensate them for the loss of carrying capacity and inconven- 
$ 1,820 iences. State and federal agencies should keep a closer 

Total Cost $ 5760 watch on the oil companies after they are allowed to lease. 
Ranchers feel oil companies operating on state and federal 
land should pay them damages when there is destruction of 
rancher improvements. Small land parcels should be leased 
using comprehensive contracts that assure rehabilitation 
and method of payment. 
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Legislative Log 
The first session of the 99th U.S. Congress convened on 

January 3, 1985. The first order of business for both the 
Senate and the House was to agree on Committee assign- 
ments, after which an agenda would be formulated. 

This Congress faces some controversial issues that are 
said to be the greatest in the history of the nation. Many 
observers are forecasting that decreasing the deficit will be 
given top billing but that most of the reduction will come after 
tax reform and budget actions, perhaps even next year or 
later. 

Firm dates have not been set for the annual State of the 
Union and budget messages, normally given in January. 

There are many domestic and foreign relations issues that 
will take a lot of time. We will limit comments, generally to the 
natural resource field. 

Forecasts for budgets of natural resource agencies indi- 
cate continued emphasis on revenue-bearing activities and 
deferment of many important resource projects. Proposed 
decreases are saidto be in the realm of 25% or more. 

A few of the more important highlights from a variety of 
sources of information are outlined below. 

Conservation Reserve, Sodbuster Are USDA Concerns, 
Says Unger 

A conservation reserve and "sodbusting" legislation are 
two conservation proposals getting most discussion by top- 
level USDA officials, SCS Associate Chief David Unger told 
the USDA Outlook Conference in Washington, D.C. 

A reserve could reduce production levels and thus help 
stabilize the farm economy, Unger said. "Costs would be 
offset by reductions in commodity program expenses," he 
added. Unger also cited the values for wildlife habitat that 
could be expected from a reserve program. "We have too 
much land in crops now, and that forces prices down at a 
point when farmers have no economic breathing room," 
Unger concluded. 

Wesley Seitz, head of the Department of Agricultural Eco- 
nomics at the University of Illinois, Champaign-Urbana 
campus, also commented on the future of conservation pro- 
grams at the conference. In the long term, we may begin to 
see targeting of funds based on the amount of economic 
damage, both on and off-site, rather than simply the amount 
of erosion, Seitz projected. As new groups become involved 
in the fight to control off-site impacts of erosion, there will be 
a "new working relationship" of conservation groups, he 
said. 

Seitz also predicted support for sodbuster legislation, the 
concept of a conservation reserve and targeting. He cited a 
survey of farmers in 17 states which showed that, by a 2 to 1 

margin, farmers supported allocation of conservation funds 
based on the extent of the erosion problem. Farmers sur- 
veyed also strongly supported requiring conservation plans 
as a condition for participating in federal program benefits. 

Proposed Conservation/CommodIty Program Could Cut 
Spending, National Study Reports 

A conservation program to help farmers shift their most 
erodible land to sustainable productive uses is one part of a 
conservation/commodity program that could help save the 
federal government $18 billion over a 4-year period, accord- 
ing to a report released on November 29 by the American 
Farmland Trust. 

The program option outlined by the report includes a 30- 
million acre long-term reserve and an 18-million acre short- 
term diversion program. The option would limit deficiency 
payments to farmers who sell less than $150,000 annually 
and set loan rates and target prices at a lower level than 
current. Strong "sodbuster" rules would deny program 
benefits to owners who plow fragile lands. 

Stronger prices, higher average farm income, and lower 
government costs would result from adoption of the plan, 
according to the study. The report, "Future Policy Directions 
for American Agriculture," is from American Farmland Trust, 
1717 Massachusetts Ave., N.W. Suite 601, Washington, DC 
20036. NACD Tuesday Letter 

Officials Discuss New Farm Bill 
U.S. Department of Agriculture officials are reviewing 

resource conservation options that may be included in the 
1985 farm bill. At least two of the provisions under considera- 
tion would benefit wildlife significantly. 

At a recent meeting, Assistant Agriculture Secretary John 
Crowell said that the Administration favors a stronger sod- 
buster bill than was adopted by the Senate in the last Con- 
gress. That measure would have denied price supports and 
other subsidies to farmers for crops grown on newly plowed 
and high erodible land in arid sections of the West. Aside 
from preventing massive soil erosion, the provision would 
help protect natural rangeland vegetation that makes good 
wildlife habitat in prairie regions. 

Crowell also explained that the idea of a conservation 
reserve is very much alive in departmental discussions about 
the content of the 1985 Farm Bill. Such a reserve would 
concentrate on erodible land nationwide. It probably would 
offer long-term contracts whereby farms would take land out 
of production and install cover crops that would prevent 
erosion and provide wildlife habitat. Crowell appeared to be 
less enthused about the conservation reserve than the sod- 
buster idea because the reserve would require some pay- 
ment to the landowner. However, he did not rule out Admin- 
stration support for such payments. 

Conservationists expect that a draft farm bill will be in 
circulation by January and that hearings will begin shortly 
after the new Congress convenes.—Outdoor News Bulletin, 
Wildlife Management Institute. 
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SRM Has Input Into 1985 Farm Bill 
In various ways SRM is advocating major attention to 

range activities for inclusion in the 1985 Farm Bill. Briefly 
they are as follows: 

1. Title M (Cooperative Rangeland Research) as it is in the 
1981 Farm Bill should be continued in the 1985 Farm Bill. 

2. Sodbuster legislation of some type that would be 
effective. 

3. A conservation reserve for the land with the most fragile 
soils which should result in better rangeland management. 

4. Wildlife, fisheries and other conservation values which 
have been overlooked or given low priorities in the past. 

Resource Department Heads Leave 
Four of the Reagan Administration's top natural resource 

bosses have announced that they will not remain for the 
President's second term, according to the Wildlife Manage- 
ment Institute. Assistant Secretaries of the Interior G. Ray 
Arnett and Garrey E. Curruthers, Assistant Secretary of 
Agriculture John Crowell and National Park Service Director 
Russell E. Dickenson report that they will resign their current 
positions prior to inauguration day. 

Arnett was responsible for the U.S. Fish and Wildlife Ser- 
vice and the National Park Service. Carruthers oversaw the 
Bureau of Land Management and Bureau of Reclamation. 
Crowell was in charge of the U.S. Forest Service and the U.S. 
Soil Conservation Service. Dickenson has reported that he 
will stay with the Interior Department for a while in an advi- 
sory capacity. 

In addition to the above, Secretary of Interior William Clark 
has announced his intention of leaving in March. He has 
indicated his preference for waiting for his successors to 
name replacements for at least assistant Secretaries Arnett 
and Carruthers. Peter Myers, Chief of the Soil Conservation 
Service, is reported to be succeeding John CroweD as 
Assistant Secretary of Agriculture. 

Omnibus Range Bill in 1985 May Address Wild Horses, 
Burros 

If interested groups get their stuff together, Congress may 
well develop an omnibus range bill next year that goes 
beyond grazing fees. 

Such issues as wild horses and burros, protection of ripar- 
ian habitat, and clarification of planning data could be 

wrapped into an omnibus range bill. But only if interested 
group develop a consensus before coming to Congress, 
according to Hill staff and lobbyists. 

And, wonder of wonders, there is even talk that the existing 
grazing fee, or something like it, can be continued if trade- 
offs with environmental groups are made. 

But there are opportunities aplenty to mess things up 
before Congress acts. For now two major paper trials are 

being followed. In one the Congressional Research Service 
will sum up its two, two-day sessions on range problems that 
was attended by most interested groups, Congressional 
staff, and have to complete a report to Congress on the 
grazing fee. 

A first draft of the BLM-Forest Service report was due 
November 27, said Billy Templeton, chief of BLM's range 
resources division, but it probably won't be completed until 

mid-January. Late data is the culprit. BLM and the Forest 
Service have until the end of 1985 to complete their report 
but intend to finish earlier to help Congress. 

The draft will propose a range of fees beginning with the 
present formula, which is based on the cost of doing busi- 
ness, said Templeton. At the other end will be a fee based on 
competitive bidding, said Templeton. After comments are 
received on the draft proposal, a final report will recommend 
a preferred fee formula. 

The most difficult issue to settle in Congress will be wild 
horses and burros. The Senate Energy Committee raised a 
firestorm of opposition from animal protection groups in 
1983 when it passed a bill allowing sale of excess animals. 
One Hill aide said a modified sales bill with enough quid pro 
quos in it might stand a chance this year.—Public Land 
News. 

Reagan Budget Will ElIminate Conservation, Reports Say 
A $630 million cut in agricultural conservation programs, 

effectively eliminating them, is part of a presidential budget 
proposal circulated to Congress, the Washington Post report- 
ed. Other agricultural program cuts proposed include elimi- 
nation of subsidized farm-ownership loans, phaseout of 
crop-insurance subsidies, elimination of the dairy program, 
limitation of deficiency payments to $10,000 per farmer, and 
elimination of the rural water and sewer program. 

Many of these programs have been targeted for cuts in the 
past without success, the Post observes.—NACD Tuesday 
Letter 

Summary: 
SRM, all other organizations and individuals interested in 

range use and related activities need to have strong input 
into the budget process for F.Y. 1986. The Congressional 
Committees encourage this democratic process. It is an 
important professional society activity. 

SRM intends to participate in the F.Y. 1986 budget process 
for the federal natural resource agencies. This will involve 
preparing statements, filed or presented as required, with the 

proper subcommittees. The statements will outline the 

importance of rangelands and priorities for their manage- 
ment, protection, and use, including range research. 

In our next issue of Range!ands we will include natural 
resource bills introduced in the 99th session. 
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Current Literature of Range 
Management 

This section has the objective of alerting SAM members 
and other readers of Rangelands to the availability of new, 
useful literature being published on applied range manage- 
ment. Readers are requested to suggest literature items— 
and preferably also contribute single copies for review—for 
including in this section in subsequent issues. Personal 
copies should be requested from the respective publisher or 
senior author (address shown in parentheses for each 
citation). 
Abslnth Wormwood Control; by Rodney G. Lym, Calvin G. Mes- 

sersmith, and Alan G. Dexter; 1984; N. Oak. Coop. Ext. Serv. Cir. 
W-838; 2 p. (Bulletin Room, Agric. Ext. Serv., N. Dak. State 
Univ., Fargo, N. Oak. 58105) Provides a brief history of the plant, 
botanical description, and recommended herbicide control 
methods. 

Adaptation of Some Large North American Mammals for Survival In 
Snow; by Edmund S. Telfer and John P. Kelsall; 1984; Ecology 
65(6):1828-1834. (Can. Wildl. Serv., 9942 108th St., Edmonton, 
Alta. T5K 2J5) Used a morphological index to calculate indices 
of snow-coping ability of selected species of ungulates and 
predators. 

Atrazlne Tolerance In Warm-Season Grass Seedlings; by C.C. 
Bahler, K.P. Vogel, and L.E. Moser; 1984; Agron. J. 76(6):891- 
895. (USDA, Agric. Res. Serv., Univ. Neb.-Lincoln, Lincoln, Neb 
68583) Determined the relative atrazine tolerance of selected 
grasses in relation to its use as a preemergence herbicide in 
their establishment. 

Changes In Alfalfa Cultivars Grown In a Semiarid Environment; by 
M.D. Rumbaugh and D.A. Johnson; 1983; Crop Sci. 23(3):477- 
480. (USDA, Agric. Res. Serv., Crops Res. Lab., Logan, Utah 
84322) Found no evidence of genetic changes towards improved 
drought resistance at the seedling stages from natural selection. 

\ Controlling Grass Tetany; by D.L. Grunes and H.F. Mayland; 1984 
(Rev.); USDA Leaflet 561; 8 p. (USDA, Agric. Res. Serv., Ithaca, 
N.Y. 14853) A revised summation for recognition, occurrence, 
treatment, and prevention of grass tetany. 

Costs Incurred by Permlttees in Grazing Cattle on Public and Private 
Rangeland In Eastern Oregon; by David K. Lambert and Freder- 
ick W. Overmiller; 1984; Ore. Agric. Ext. Spec. Rep. 692; 21 p. 
(Bulletin Room, Extension Service, Oregon State Univ., Corval- 
lis, Ore. 97331) Results of the survey indicated equivalent costs 
of grazing public and private rangelands but questioned the 
equity of a single uniform fee for grazing public lands. 

Effects of Herbicides on the Concentration of Poisonous Com- 
pounds In Plants; by M.C. Williams and L.F. James; 1983; Amer. 
J. Vet. Res. 44(12):2420-2422. (USDA, Agric. Res. Serv., Poi- 
sonous Plant Res. Lab., Logan, Utah 84321) Emphasis given to 
nitro compounds, furocoumarins, alkaloids, and nitrates but 
also to the effects on forage palatability. 

Effects of PrescrIbed Fire on Nutrition of Mountain Sheep and Mule 
Deer During Winter and Spring; by N.T. Hobbs and R.A. Spo- 
wart; 1984; J. Wildl. Mgt. 48(2):551-560. (Cob. Div. Wildi., Wildl. 
Res. Center, 317 West Prospect, Fort Collins, Cob. 80526) 
Treatment applied in mountain shrub and grassland types; 
concluded prescribed burning improved ungulate nutrition in 
winter but not spring. 

Guidelines for Evaluating and Managing Summer Elk Habitat In 
Northern idaho; by Thomas A. Leege; 1984; Idaho Dept. Fish & 
Game Wildl. Bul. 11; 37 p. (Idaho Dept. of Fish & Game, P.O. 
Box 25, Boise, Ida. 83707) Provides information on seasonal 
habitat preferences and food habits; makes recommendations 
for coordinating other land activities with elk habitat use; and 
presents a method of evaluating other land uses on elk habitat 
quality. 

Guidelines for Habitat Modification to Benefit Wildlife; by W.H. 
Rutherford and W.D. Snyder; 1983; Cob. Div. Wildl., Denver, 
Cob.; 194 p. (Cob. Div. Wildi., Dept. of Nat. Resources, 6060 
Broadway, Denver, Cob. 80216; $15; looseleaf binder) Two 
main sections are general habitat management techniques and 
animal species-groups oriented techniques; directed to terres- 
trial sport game wildlife and includes both published and intui- 
tive information. 

An Introduction to High-Tensile Smooth WIre Fencing; by Grant 
Porter; 1983; Br. Col. Mi Agric. & Food, Victoria, Br. Col.; 16 p. 
(Br. Cob. Mi Agric. & Food, Parliament Bldg., Victoria, B.C. 
V8W 2Z7) Identifies the components and construction design 
of a non-electric, high tensile smooth wire fence based on 
practices in New Zealand. 

Measurement of Soil Water on Rangelands; by Bruce A. Roundy, 
James A. Young, Greg J. Cluff, and Raymond A. Evans; 1983; 
USDA, Agric. Res. Serv. ARR-W-31; 27p. (Renewable Resource 
Center, Univ. Nev., 920 Valley Road, Reno, Nov. 89512) Purpose 
was to provide a clear-cut guide to the methods and equipment 
available for soil water measurements on rangelands. 

Monitoring Wyoming Public Rangelands; by Jeff Powell, Mark E. 
Miller, Tim Leftwich, and J. Daniel Rodgers; 1984; Wyo. Agric. 
Ext. Bul. 832; 21 p. (Bulletin Room, Agric. Ext. Serv., Univ. Wyo., 
Laramie, Wyo. 82071) A practical publication on planning and 
monitoring grazing management on BLM lands in Wyoming. 

New Mexico Grasses: A Vegetative Key; by Carolyn M. Barnard and 
Loren D. Potter; 1984; Univ. N. Mex. Press, Albuquerque, N. 
Mex.; 157 p. (Univ. New Mex. Press, Albuquerque, N. Mex. 
87131; $8.95) Provides a vegetative key and illustrated descrip- 
tions for the principal 286 grass species and varieties found in 
New Mexico. 

Compiled by John F. Vallentine, Professor of Range Science, Brigham 
Young University, Provo, Utah 84602. 
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Oklahoma Beef Cattle Manual; by Keith Lusby (Comm. Chm.); Not 
dated (abt 1983); OkIa. State Univ., Div. Agric., Stillwater, Okla.; 
179 p. (Central Mailing Services, OkIa. State Univ., Stillwater, 
OkIa. 74078; $5; soft cover) Designed as a complete reference 
guide for the cattle producer in Oklahoma; developed by the 
OSU faculty. 

Pooling the GenetIc Resources of the Crested Wheatgrass Species- 
Complex; by K.H. Asay and D.R. Dewey; 1983; Proc. Intern. 
Grassland Cong. 14:124-1 27. (USDA, Agric. Res. Serv., Logan, 
Utah 84322) Discusses the application of induced polyploidy 
and hybridization schemes to combine the genetic resources of 
the crested wheatgrass complex into a common gene pool. 

Proceedings—Brush Management Symposium, Society for Range 
Management, February 16,1983, Albuquerque, New Mexico; by 
Kirk C. McDaniel (Ed.); 1984; Texas Tech Press, Lubbock, 
Texas; 105 p. (Texas Tech Press, Lubbock, Texas 69409; 
$10.51) Invited papers from a symposium directed to the princi- 
ples and concepts of brushland management as it relates to 
livestock, water, wildlife, vegetation, and other range resource 
needs. 

Proceedings—Symposium on the Biology of Atripiex and Related 
Chenopods, Provo, Utah, May 2-6, 1983; by Arthur R. Tiede- 
mann, E. Durant McArthur, Howard C. Stutz, Richard Stevens, 
and Kendall L. Johnson (Compilers); 1984; USDA, For. Serv. 
Gen. Tech. Rep. INT-1 72; 309 p. (USDA, intermtn. For. & Range 
Expt. Sta., 507-25th St., Ogden, Utah 84401) Brings together 
current knowledge of plants of the chenopod family including 
distribution, systematics, genetics, ecology, physiology, seed 
technology, animal relationships, and revegetation techniques. 

Range Management, Boreal Zone, Alaska; by Jay D. McKendrick; 
1984; Alaska Agric. Ext. A-145; 14 p. (Alaska Agric. Expt. Sta., 
533 E. Fireweed, Palmer, Alaska 99645) A synthesis of princi- 
ples applicable to livestock grazing in the boreal zone, an area 
of abundant herbs but harsh winters. 

Soil Water and Temperature Response to Prescribed Burning; by 
S.G. Whisenant, C.J. Scifres, and D.N. Ueckert; 1984; Great 
Basin Nat. 44(4):558-562. (Dept. Botany & Range Sci., Brigham 
Young University, Provo, Utah 84602) Evaluated fall, winterand 
spring burning in a Texas wintergrass community. 

State-Supported Habitat Management and Commercial Hunting on 
Private Lands in the United States; by James G. Teer, George V. 
Burger, and Charles Y. Deknatel; 1983; Trans. N. Amer. WildI. & 
Nat. Resources Conf. 48:445-456. (Welder WildI. Found., Sin- 
ton, Texas 78387) Describes current efforts of the states to 
promote habitat protection, development, and management on 
private lands, and presents a case for commercial hunting as 
the chief incentive for practicing wildlife habitat management 
on private lands. 

Status of Wild Horse and Burro Management on Public Rangelands; 
by Frederic H. Wagner; 1983; Trans. N. Amer. Wildl. & Nat. 
Resources Conf. 48:116-133. (CoIl. Natural Resources, Utah 
State Univ., Logan, Utah 84322) Summarizes the history, 
government legislation, equid niches, present horse and burro 
populations, and the primary management dilemmas of this 
controversial problem. 

Use of Propyzamide to Control Foxtail Barley in Russian Wild Rye- 
grass; by Garry G. Bowes; 1984; Can. J. Plant Sci. 64(3):725- 
730. (Regina Res. Sta., P.O. Box 440, Regina, Sask. S4P. S4P 
3A2) Describes a research study in which foxtail barley growing 
in Russian wildrye was selectively controlled by propyzamide. 

Weed Control Using All-Terrain Vehicles; by B.M. Maxwell, D.L. 
Coble, and P.K. Fay; 1983; Mon. Agric. Expt. Sta. Capsule info. 
Ser. 32; 6 p. (Bulletin Room, Mon. Agric. Expt. Sta., Bozeman, 
Mon. 59717) Describes three herbicide application accessories— 

granular herbicide, controlled droplet, and rope wick applica- 
tors—for mounting on ATV vehicles and treating small weed 

patches in difficult terrain. 

Yield and Composition of Tall Fescue Stockpiled for Different Peri- 
ods; by Henry A. Fribourg and Kenneth W. Bell; 1984; Agron. J. 
76(6):929-934. (Dept. Plant and Soil Sci., Univ. Tenn., Knoxville, 
Tenn. 37901) Studied the yield and nutrient composition of tall 
fescue stockpiled in summer and/or autumn when grazed dur- 
ing late autumn and early winter; compared to regrowth after 
removal of stockpiled forage and to continuously clipped 
plants. 
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First Call for Papers 
1986 SRM Convention 

Orlando, Florida 
Titles are now being solicited for papers to be presented at the 39th Annual Meeting of the Society for Range Management, 

February 10-13, 1986. Please complete the following form (one form per title) and submit to the program Co-chairman by 
June 1: 

Proposed title: 

Author(s): 

Brief summary: 

Type of presentation: Traditional 0 Poster 0 
Author who will handle correspondence: 

Name ___________________________________________ 

Mailing address _______________________________ ___________________________________________ 

Telephone _________________________— __________________________________ 

Mail your completed proposal form to: Clifford E. Lewis, SFRC, Newins-Zlegler Hall, University of Florida, Gainesville, FL 
32611. Once your proposal is accepted, we will send forms and instructions for preparing your abstract. DEADLINE FOR 
ABSTRACTS IS AUGUST 1, 1985. Authors will be notified of acceptance or rejection by mid-September. 

Presentations must be planned to conform to 12 minutes in duration. Visuals must be standard 2 X 2 slides. The presenting 
author is expected to be a paid-up member of SRM. Others may present papers/posters but will be charged an extra, 
nonmember, registration fee. 

Remember! Deadline for titles is June 1, 1985! 
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Publication Policy of the 
Society for Range Management 

A publication policy for the Society for Range Manage- 
ment was approved by the Board of Directors at the 1983 
annual meeting held in Albuquerque, N. Mex. A procedure 
for handling publications, other than the Journal of Range 
Management and Rarigelands, was approved at the January 
1984 Board of Directors meeting held in Denver, Cob., for 
appending to the policy statement. This material is being 
published here to clarify questions that have been raised 
from time to time about the Society's publication policy. 

The objectives of the Society for Range Manaement as set 
forth in Article II of its Constitution are (1) to foster 
advancement in the science and art of grazing land man- 
agement, (2) to promote progress in the conservation and 
greatest sustained use of forage and soil resources, (3) to 
stimulate discussion and understanding of scientific and 
practical range and pasture problems, (4) to provide a 
medium for the exchange of ideas and facts among Society 
members and with allied technologists, and (5) to encourage 
professional improvement of its members. Article X of the 
By-laws provides that "as a means of accomplishing the 
Society's objectives, the Society shall publish two periodi- 
cals known as the Journal of Range Management and Range- 
lands, and also issue other periodicals and/or publications at 
such times and in such manner as may be recommended by 
the Advisory Council and approved by the Board of Directors". 

Society Publications 
The Board of Directors has approved the following kinds 

of publications by the Society: 
1. Journal of Range Management. A serial publication, 

basically technical, reporting original work and serving as a 
forum for the presentation and discussion of facts, ideas, and 
philosophies pertaining to the study, management, and use 
of rangelands and their several resources. 

2. Rangelands. A serial publication, basically non-tech- 
nical, serving as a forum for the presentation and discussion 
of facts, ideas, and philosophies pertaining to the study, 
management, and use of rangelands and their several 
resources. 

3. Range Science Series. Occasional publications pre- 
senting a comprehensive, but not exhaustive, review and 
summary of a subject matter field in range science, indicat- 
ing principles and problems, and which may be textbook 
supplements. 

4. Range Monograph SerIes. Occasional publications that 
are special in-depth treatises of known information, well 
documented, on a single subject. Monographs are in-depth 
treatments of a single subject in contrast to publications in 
Science Series, which are such treatment of a number of 
related subjects in a general subject area. They are too 

lengthy for publication in the Journal of Range Management. 
5. Range Symposium Series. Occasional publications con- 

sisting of a collection of papers presented on a single subject 
matter area. 

6. ProceedIngs. Occasional publications, including all or 
selected papers, or abstracts of papers, presented at a con- 
vention or congress. The abstracts of papers presented at 
the annual Society meeting is the principal publication of 
this series, but others, such as the proceedings of range- 
lands congresses may be included. 

7. Brochures, handbooks and pamphlets. Occasional brief 
publications as required to carry on the general activities of 
the Society. 

Publication Standards 

The policy of the Society is to promote range management 
publications characterized by technical accuracy and pro- 
fessionalism. To assure publication standards, all manu- 
scripts submitted receive technical review. Manuscripts sche- 
duled for the Journal of Range Management or Ran gelands 
are reviewed by an associate editor and/or by a subject 
matter specialist selected for their competence in the sub- 
ject. Other publications are reviewed by Publications Com- 
mittee members and by subject matter specialists before 
being accepted for publication. All manuscripts also receive 
editorial review, and final page proof checking by the 
authors and an editor before being printed to insure gram- 
matical and format accuracy. 

Publication Responsibilities 
Society publications are primarily the responsibility of: (1) 

the Publications Committee, (2) The Editor and Editorial 
Board of the Journal of Range Management, (3) the Editor 
and Editorial Board of Ran gelands, and (4) other Society 
committees to which preparation of proceedings and special 
brochures, handbooks, and pamphlets is assigned by the 
Board of Directors, each handled on an individual basis. 

Publications Committee has the responsibility to recom- 
mend publication policy and needed policy changes to the 
Board of Directors. It also has responsibility for initiation, 
review, selection, editing, and recommending for approval to 
the Board of Directors of all manuscripts in the (1) Range 
Science Series, (2) Range Monograph Series, (3) Range 
Symposium Series, and as appropriate (4) brochures, hand- 
books and pamphlets. In carrying out these responsibilities 
the Committee may call on other groups or individuals to 
prepare or review manuscripts. Publication of manuscripts 
recommended by the Publications Committee is subject to 
the approval of the Board of Directors. 

Editor and Associate Editors of Journal of Range Man- 
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agement have the responsibility for the receipt, review, 
acceptance, and publication of manuscripts and other mate- 
rial published in the Journal of Range Management. Asso- 
ciate Editors are responsible to the Editor, and the Editor is 

responsible to the Board of Directors. In carrying out these 
responsibilities the Editor or Associate Editors may obtain 
reviews of manuscripts from subject matter specialists when, 
in their judgment, such reviews are needed. The Editor gives 
final approval to manuscripts to be published. The Editor 
sets policy for the format of the Journal, subject to the 
approval of the Board of Directors, and publishes directions 
on format for authors in the Journal. 

Editor and Editorial Board of Ran gelands have the respon- 
sibility for the receipt, review, acceptance, and publication of 
manuscripts and other material published in Ran gelands. 
Editorial Board members are responsible to the Editor, and 
the Editor is responsible to the Board of Directors. To carry 
out his responsibilities the Editor may request manuscript 
reviews from subject matter specialists when, in the Editor's 
judgment, such reviews are needed. The Editor sets format 
of Ran gelands, subject to approval of the Board of Directors. 

Other assignees: Responsibility for putting together pro- 
ceedings and special brochures, handbooks, and pamphlets 
will be as assigned by the Board of Directors. Usually pro- 
ceedings and proceedings abstracts (such as for the Society 
annual meeting) will be initiated, reviewed, and edited for 
final printing by the program committee for the meeting 
concerned. 

Executive Vice-President: The Executive Vice-President 
serves as the Managing Editor. All printing, negotiations with 
publishers, sale and distribution, and cost accounting for all 
publications is the responsibility of the Managing Editor as 
directed by the Board of Directors. 

Printing Costs 

Printing costs of the Journal of Range Management and 
Rangelands should be borne by the Society with as much of 
the costs as possible and appropriate recovered through (a) 
page charges, as set by the Board of Directors, for publishing 
reports of supported research; (b) subscriptions; (C) reprints; 
(d) advertising. 

Printing costs of Proceedings will be included in the regis- 
tration fees for the meeting for which they are prepared so 
they are of no cost to the Society. 

Costs to the Society of each publication of the Range 
Science Series and Range Symposium Series are to be reco- 
vered by sale of the publication. 

Costs to the Society of publications in the Range Mono- 
graph Series are handled on an individual basis, but usually 
authors are charged page charges in a manner similar to 
page charges for Journal articles, except that charges are 
adjusted to cover all costs. With approval of the Board of 
Directors, costs may be recovered by sale of the publication. 

Costs to the Society of brochures, handbooks, and pam- 
phlets will be handled on an individual basis as directed by 
the Board of Directors. 

Publicity 
All publications intended to be sold, such as those in the 

Range Science Series, Range Symposium Series, and Range 
Monograph Series will be advertised both inside and outside 
the Society's publications at least throughout the first two 
years after publication, unless the printing is exhausted. 

Royalties 
The Society policy is to pay royalties to authors, when 

appropriate, on major publications after the costs of publish- 
ing are recovered. The general rule for authors qualifying for 
royalties is that 50% of the profits from the sale of the publica- 
tion is returned to the author(s) after the cost of the publica- 
tion is recovered by the Society. 

Royalties will be paid only to private individuals who 
author manuscripts. 

Copyright 
The Society obtains and retains copyrights on all material 

it publishes that are not in the public domain. Reprint per- 
mission will be handled on a case-by-case basis by the 
Executive Vice-President in consultation with the Publica- 
tions Committee Chairman. 

Publication Accounting and Inventory System 
Accounting and inventory for publication of Range Science 

Series, Range Symposium Series, and for surplus copies of 
Journals,, Range Monographs, and Proceedings is main- 
tained by the Executive Vice-President. The purpose is to: 

1. Provide an inventory and fiscal accounting record of 
the current status of each publication produced for sale. 

2. Provide an inventory of the current status of copies of 
journals, proceedings, and similar publications available for 
sale. 

3. Provide cost accounting information for each publica- 
tion to document experience and knowledge about cost and 
returns for each kind of publication. 

4. Provide a basis for budget estimates from which the 
Publications Committee can make recommendations on 
additional publications and reprinting. 

Relations with Publishing Houses and Journals 
It is not the intent of the Society to discourage or replace 

publishing houses and other organizations from publishing 
range management literature. The Society encourages pub- 
lication of journal articles, textbooks, and other kinds of 
publications on subjects in the general field of range improve- 
ment and management by professional organizations, govern- 
mental agencies, and publishing companies. 

For larger publications for which costs are underwritten by 
the Society, the Society may seek to contract printing, adver- 
tising, and sale of the publication with outside publishing 
companies. 
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Procedures for Handling Publications Other 
Than the Journal of Range Management and 

Ran gelands 
1. Publications, other than those submitted for the Jour- 

nal of Range Management and Ran gelands, are to be 
initiated in one of two ways: 

a) By the Publications Committee, which prepares a 
detailed statement that includes the subject, the need 
for publication, the intended scope of the publication, 
and the intended audience. This statement may be 
prepared in consultation with a potential author if con- 
sidered advisable. 
b) By authors who submit to the Publications Commit- 
tee a detailed statement containing the 4 points in "a" 
above plus an outline of the intended material. 

2. Proposals approved by the Publications Committee are 
recommended by that Committee to the Board of Directors 
together with a statement that includes the anticipated 
number of copies and the method and cost of production. 

3. Board of Directors approves or rejects the proposal. 
4. Upon approval of a proposal by the Board of Directors: 

a) Authors are found to prepare the material or, if 
already available, are notified by the Publications 
Committee to prepare the proposed manuscript. 
b) Money in the amount anticipated to be needed to 
produce the publication when it is finally ready is set 
aside in a working fund. The money set aside should 
remain in the fund, designated for the particular publi- 
cations, until needed or the publication is dropped. 

The working fund will be an interest bearing fund set 
up specifically to finance publications approved by the 
Board of Directors. Money spent for a publication is to 
be replaced by income from sale of publications. 
Initially, the fund will be established from the SAM 
budget or other sources. Publications to be covered by 
this fund are those in the Range Science Series, Range 
Monograph Series, Range Symposium Series, and 
other publications of similar quality that may be approved 
by the Board. Not to be funded from the fund are flyers, 
brochures, committee handbooks, Society meeting 
procedures, printed stationery or other items normally 
used in the functioning of the Society. 

5. The Publications Committee will work with authors and 
the SAM Publications Production Department to get an 
approved manuscript prepared and published. When the 
manuscript is ready, an updated estimate of printing costs, 
the method of printing, proposed number of copies to be 
printed, and the proposed sale price will be finally cleared 
with the Board of Directors by the Publications Committee 
Chairman working with the SAM Publications Production 
Department. 

6. The publication will be produced with monies in the 
working fund previously designated for that purpose. • 

Hunter Honored 
Texas Tech Professor John A. Hunter has been named 

Outstanding Range Man of 1984 by the Texas Section of the 
Society for Range Management. 

The award is the second in two years for Texas Tech 
faculty. Horn Professor Henry A. Wright, who chairs the 
Department of Range and Wildlife Management, won the 
1983 award of the 776-member Texas Section. The award is 
the highest the Section presents, and there is only one recip- 
ient per year. 

Hunter was honored for his contributions to range man- 

agement and the Society and for his outstanding teaching 
and service to the community. 

He is the 1984 president of the Lubbock Agricultural Club 
and of the West Texas Agricultural Chemicals institute. In 

addition to having been president of the Texas Section of 
SAM, he has served on most committees and chaired several, 
including those on finance, audit, nominations, and election 
and scholarship. Earlier this year he was made a fellow of the 
Society for Range Management and he has been instrumen- 
tal in establishment of the Society's scholarship endowment. 

Hunter is best known for his teaching. A former student 
who now teaches at a major university echoes remarks of 
others in saying that Hunter "not only taught me about range 
management but he taught me about life." 

His nomination for the SRM award stated that Hunter "has 
an excellent rapport with students; therefore, he has a tre- 
mendous impact on their lives and their philosophy, which 
ultimately is translocated into proper use of our resources 
whether it is through young people returning to the family 
ranch, orthrough young people who lease land for hunting." 

Hunter himself has said that "investment in the lives of 
students is the best investment you can make because they 
are the leaders of tomorrow. If we can benefit the people we 
associate with, then we've made a real contribution." 

Among his teaching awards are the President's Excellence 
in Teaching Award for the College of Agricultural Sciences, 
the AMOCO Distinguished Teaching Award, the Collegiate 
Future Farmers of America Outstanding Professor Award, 
and last year's College of Agricultural Sciences Teacher of 
the Semester Award. 

In addition to helping initiate an aggressive scholarship 
program to serve the entire College of Agricultural Sciences, 
Hunter and his wife, Kathryn, have established a $33,000 
Hunter Scholarship Endowment Fund in Range and Wildlife 
Management and the $18,000 John Hunter Cost of Educa- 
tion Endowment. 

Hunter's civic work includes assisting with Boy Scout, Girl 
Scout, Future Farmers of America and Soil Conservation 
Society of American activities, blood donor drives, church 
activities and finding summer jobs for students. 

The Hunters' daughter, Susanne, is a freshman in the Col- 
lege of Agricultural Sciences at Texas Tech University. • 
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Experimental Area Renamed 
for Idaho Range Professor 

Over 30 years of University of Idaho range students have 
become familiar with the name Point Springs and the range 
experimental area the name identifies. Many students have 
clipped grass and weighed cattle there. But even those stu- 
dents who never got to Point Springs—in extreme southern 
Idaho—learned of its function, and of its close identification 
with University of Idaho Range Resources Professor Lee A. 

Sharp, Point Springs' primary founder and UI faculty member 
since 1949. 

That identification is even closer now. Last May, Point 
Springs Experimental Area became the Lee A. Sharp Exper- 
imental Area, renamed in honor of the man who, for three 
decades, has been the project's animating spirit. 

Sharp attributed Point Springs' founding to halogeton, a 
poisonous weed which invaded southern Idaho rangelands 
in the 1930's and 1940's. In 1952, in an attempt to combat the 
halogeton, the Bureau of Land Management reseeded 200,000 
acres of infested range with crested wheatgrass, in the hopes 
that it would out-compete halogeton and at the same time 
provide grazing for cattle. 

At the time, little was known of crested wheatgrass, an 
import from the steppes of Asia first brought to the U.S. in the 
1890's. Information was required as to the best management 
practices for wheatgrass-seeded rangeland. 

It was to gather this information that Point Springs began 
in 1954, when Sharp brought together the University of 
Idaho, the Bureau of Land Management, and a group of 
southern Idaho livestock producers to design, construct, 
and maintain a grazing experimental area on 640 acres of 
BLM land some 30 miles south of Burley, Idaho. Sharp said 
the primary purpose of the area was to test various grazing 
strategies to determine their effects on the grass and on 

livestock. 
The experimental area expanded rapidly as local cattle- 

men with BLM lease allotments became supporters of 
crested wheatgrass. Today, the project covers nearly 7,000 
acres, supporting double the average number of cows per 
acre during the spring and fall grazing seasons. Currently, 
over 1.5 million acres of western grazing lands have been 
reseeded to crested wheatgrass. 

Besides having the experimental area renamed in his 
honor, Sharp was also honored for his accomplishments at a 
banquet attended by his colleagues from the University of 
Idaho, the Point Springs Grazing Association, and the 
Bureau of Land Management at Burley, Idaho, May 24. Dur- 
ing the banquet, BLM Director Robert Burford commended 
Sharp and presented him with a letter of appreciation from 
Interior Secretary William Clark for "outstanding contribu- 
tions to grazing management practices on public lands." 

Sharp was commended not only for his development 
efforts, which helped make crested wheatgrass a staple food 
of western range cattle, but also for the skill with which he 
brought together academics, bureaucrats, and ranchers to 
work toward a common goal—George Savage 

President's 
Notes 

The year 1984 was a swift but eventful one for me. From my 
view, the Society's accomplishments were substantial, espe- 
cially when one adds those of the Sections and Chapters to 
those of the parent Society. 

Most of our objectives for 1984 will be accomplished. 
Through their meetings, field days, tours, and special activi- 
ties, most Sections made outstanding efforts to increase 
public appreciation for the economic and social benefits of 
rangelands. New technology was made available to any 
member who participated in Society activities and annual 
meetings or read the JAM or Ran gelands. 

On the political scene, we were successful in getting fund- 
ing for the Rangeland Research Act and increased funding 
for the Renewable Resources Extension Act. These actions 
will affect range management research and extension for 
years to come but will require a continuing effort at the 
national and Section levels for success. 

The activities and communications during my term make it 
clear that we are a Society with common stated goals and 
objectives but with a diverse population of members and 
interests. The academician, technician, scientist, consultant, 
and rancher do not necessarily have similar needs. Because 
of this one is reminded of the old saying, "We have both 
plumbers and philosophers in our society, and unless we 
build etrong programs for both, neither our pipes nor our 
ideas will hold water." Therefore, we must continue to 
pursue activities which interest both the practitioner and the 
scientist for our Society to remain strong. That is why we 

Dr. Lee Sharp. 
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have a technical Journal of Range Management and a non- 
technical Ran golands as well as both technical and applied 
presentations at our meetings. That is what makes the SRM 
so unique. 

By the time this is published in mid February, our Annual 
Meeting in Salt Lake City will be history. There is no doubt 
about its success because of the dedicated and expert efforts 
of the Annual Meeting Committee. There are too many per- 
sons to name individually, and if I tried, someone would be 
omitted because there are so many unnamed members who 
contributed to its success. To all of you who worked so hard 
to make the 1985 Annual Meeting in Salt Lake City a success, 
THANK YOU. 

My job has been made easy and enjoyable because of the 
dedicated staff in our Denver office and an outstanding 
Board. Not once was a call for help refused. In addition, I 

received much unsolicited help and advice from the staff, 
officers, directors, committees, and individual members. 
Herein lies the strength of the Society. One person, even the 
president, has little impact, but collectively we are strong. If 
we continue in a unified effort toward our goals, they are 
within our reach. I urge you to continue your loyal support to 
the Society and the 1985 leadership. 

Thank you for the opportunity of serving as President of 
the Society for Range Management for 1984 and for your 
support — Joe Schuster, President, SRM. 

Executive 
Vice-President's 
Report 

Have you ever heard the song "It Was a Good Year" which 
goes on to reminisce the singer's life by saying it was a good 
year for beautiful girls and soft summer breezes, etc. ? Well 
it's been a good year for the Rangelands this year of 1984 and 
our Society can feel justly proud for the efforts and accomp- 
lishments we have made. 

I'm fully aware that like every year there were times when 
we all swore it was the worst in history, but we can be justly 
proud of the progress that has been made. For example, our 
membership at the close of the year was 5,468; that's a good 
healthy increase over last year's 5,305. We have 10 good solid 
Commercial members who will become very active in the 
near future; that is a good sign. Believe it or not, if we con- 
tinue to watch our pennies carefully we may be over the 
hump financially and that is a big relief. So it's been a good 
year and I'm sure there are many SRM members who share 
my feelings. 

Now what else Is new? You guessed it: I'm still on the road 
representing the Society at a wide variety of functions all the 
way from Texas to Washington, D.C., south to Atlanta and 
back to Denver. Those were all very important meetings. 
First Texas. I have now completed my goal of attending 
meetings in every Section, and even if Texas was last it 
certainly wasn't least. Fact of the matter, it was one of the 
very best, including atourof the King Ranch. Theonlywayto 
explain it would be to say it was impressive. From there I 

represented SAM at the second Rangeland Workshop con- 
ducted by the Library of Congress in Washington, D.C. I 
simply can't help it but my opinion hasn't changed. Those 
meetings have bothered me a great deal. It's not the idea of 
many diverse groups getting together—that is good—but the 

polarization that has developed is not a healthy situation. In 
my perspective the situation is down to if I held up my hand to 
leave the room one side would say no just because the other 
side said yes, and frankly neither knew what I wanted nor 
cared less. It will take a lot of hard work on everyone's part to 
get us back on track. 

There is always some good in everything besides the 
Workshop. I worked with Clare Hendee, our Washington, 
D.C., Rep. Clare is one of the most dedicated persons I have 
ever known and we all need to thank him for all his hard work. 
We have a great deal of ground work laid to enable SRM to 
continue the successful input with the Congress in 1985. 
There are many pieces of legislation that require our presence— 
for example, the 1985 Farm Bill Subtitle M Rangeland 
Research, Sodbusting, and that only scratches the surface. I 
have little choice but to schedule a good share of my time in 
D.C. this year if we are to continue the level of involvement 
that is required. 

FollowIng WashIngton I had the pleasure of riding to 
Atlanta with Dan Merkle and Ev Byington. That area is truly 
beautiful country with lots of tradition. In Atlanta we took 
part in a very successful Southeastern Grazing Lands and 
People Conference where SRM was a cosponsor. There was 
a large crowd and here the attitude was excellent. I left that 
meeting feeling good about the future, especially when eve- 

ryone was asked to introduce themselves and a strong 
representation of the folks had range as part of their title. 
Who says there isn't rangeland there? All I can think is that 

rangeland has had some bad publicity. Range is in the South- 
east and it's healthy and growing. 

Perhaps the most signIfIcant meeting of 1984 happened 
right in the SRM Denver office on December18 and 19 when 
the Research Affairs Committee spent a full day and a half 
working on a new direction for Rangeland Research. The 
committee membership was nearly all present and the atti- 
tude was strictly business, especially the producers that 
were present. This effort was a direct spinoff of the first time 
ever funding of Subtitle M, and I for one expect some impor- 
tant actions to result from this meeting. 

Also on December 19th the Denver Office staff tried some- 
thing new, in conjunction with Colorado Association of Con- 
servation Districts, and that was an open house party to 
celebrate Christmas. It was a lot of fun, well attended and I 
feel certain everyone had a great time if length of stay meant 

anything. I swear no one wanted to go home. Now for you old 

Scrooge types, SRM supplied only a nominal part of food, so 

you can relax. Our bank account is still intact. 
A final comment. We have changed printers again and at 

last I think that I have found what I have been looking for, a 
one-stop shop. Always before our journals have had to be 
shuttled from the print shop to the mailer to the Post Office 
while the address labels were coming from a different direc- 
tion with a couple of stops. Now it's all in one location and I'm 

really looking forward to a lot better service; but there is 

always the postal system so don't get all relaxed. 
Well it has been a good year 1984. It's a pleasure to work 

with our staff and a privilege to serve as your Executive Vice 
President. I only hope 1985 will be as productive—Peter V. 

Jackson, Executive Vice-President, SRM 
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POSITION AVAILABLE 

Position: Research Associate, Texas Agricultural Experiment 
Station. 

Location: Texas Experimental Ranch, Throckmorton County. 

Minimum Qualifications: M.S. degree in Range Science or 
closely related field. Research experience in range nutrition 
preferred. 

Salary: Competitive with other States and consistent with 
experience. 

Closing Date for Applications: April 15 or until position is 
filled. 

Duties and Responsibilities: Individual will supervise and 
coordinate routine ranching operations at the 2900 ha Texas 
Experimental Ranch. Other responsibilities will include the 
maintenance of detailed cow/calf performance records, coor- 
dination of all field research projects, and direct supervision of 
ranch foreman, ranch office secretary, and part-time workers. 
Significant opportunity for individual to maintain an active 
research program. 

To Apply: Send resume, official transcripts and three letters of 
recommendation to: Dr. Rod Heitschmidt, TexasA&M Research 
& Extension Center, P.O. Box 1658, Vernon, TX 76384. 

An Equal Opportunity and Affirmative Action Employer 

keep in touch and make sure that the standards you estab- 
lished are never compromised. 

I am proud of the entire Rangelands publication group 
from the Editorial Board which provides me with valuable 
advice, to the staff in Denver with Pat Smith and Pat Willems 
putting everything together into a top notch publication. I 
must mention the excellent cooperation that I have received 
from all authors in revising their manuscripts. I do not expect 
any changes in the immediate future and have no doubts that 
we will be able to continue with a quality publication. I must 
admit I did have some early worries. One of my bad dreams 
was 'Pat Smith calling me and saying that an issue was due 
and she did not have any papers to publish.' 

A final thought, we will do our best knowing that: "The first 
page the author turns to upon receiving an advance copy will 
be the page containing the worst error." 

Bloch's Corollary: Murphy's Law, Book Two 

RECLAMATION BUSINESS FOR SALE: 
Located in Lander, Wyoming—in the center of the energy 
business activity. This is a good and profitable business, availa- 
ble for the cost of only the equipment. Health reasons make it 
necessary to sell. 

Contact: Don Calhoun 307 332-9445 
P.O. Box 468 

Lander, Wyoming 82520 

DEPARTMENT HEAD. The Department of Range Science at 
Colorado State University invites applications for the position 
of Department Head. The Department has extensive teaching 
and research programs in range science and related disci- 
plines. Eleven fulltime faculty members are involved in under- 
graduate and graduate teaching, research, and extension. The 
candidate must have strong interest and/or experience in 
administration, teaching, research, and extension. A doctoral 
degree in range science or related field is required. Send letter 
of application, resume, and three letters of reference to: Dr. 
David R. Ames, Search Committee, Animal Science Depart- 
ment, Colorado State University, Fort Collins, Colorado 80523. 
Applications must be received by March 1, 1985. CSU is 
EEO/AA employer. E.O. Office: 314 Student Services Building. 

Frasier's Philosophy 
One year ago saw the last complete issue of Rangelands 

under the editorship of Danny Freeman. As the new editor, I 
knew there were big shoes to fill. I was very fortunate. Danny 
left a supply of papers that had been approved and were 
ready for publication. This meant that I did not have to rush 
out and come up with sufficient articles to fill each of the 
upcoming issues. As time passed I was able to blend new 
papers with the papers from Danny into a couple of subject 
matter issues and still publish the papers in some approxima- 
tion of the order that they were approved. It is with some 
sadness that the February 1985 issue of Rangelands con- 
tains the last of the papers that Danny oversaw as editor. 
From now on I am on my own. Danny, I hope that you will 

GIANT 
HEAVY DUTY 

INFLATABLE BOATS 
2 MAN $38 
3 MAN $50 
4 MAN $65 

Call Free 
Before Midnight For The Next 30 Days 

As part of an advertising test, Dunlap 
Boat Mfg. will send any of the above 
size boats to anyone who reads and 
responds to this test before the next 
30 days. Each Boat Lot No. (Z-26 PVC) 
is constructed of tough high density 
fabric (resistant to abrasions, sunlight, 
salt & oil), electronically welded em- 
bossed seams, nylon safety line grom- 
meted all around, heavy duty oar 
locks, 3 separate air chambers for ex- 
tra safety (4 air chambers in 4-man), 
self-locking safety valves, bow lifting 
& towing handle and are recommend. 
ed for marine, ocean and fresh water 
recreation, camping, fishing or a family 
fun boat. Each boat will be accom- 
panied with a LIFETIME guarantee 
that it must perform 100% or it will be 
replaced free. Add $7 handling & 

crating for each boat requested, 
Dunlap Boat Mfg. pays all shipping. If 
your order Is received within the next 
ten days you will receive FREE a com- 
bined hand/foot inflator/deflator 
bellows st,4e pump for each boat re- 
quested. Should you wish to return 
your boat you may do so for a full re- 
fund. Any lefter postmarked after 30 
days will be returned. LIMIT three (3) 
boats per address, no exceptions. 
Send appropriate sum together with 
your name and address to: Boat Dept. 
#720, Dunlap Boat Mfg., 2940W. Puco 

Blvd., Los Angeles, CA 90006. Or for 
fastest service from any part of the 
country call 1-800.824-9988 for Boat 
Dept. #720 (Calif. residents call collect 
213-735-9363), before midnight seven 
days a week. Have credit card ready. 



22K 
STRIKES DOWN 
THEM EST 

TORDON* 22K HerbicIde gets the tough 
weeds to let your range grass grow 
naturally. Weeds like leafy spurge, 
Canada thistle, musk thistle, knapweed, 
yellow starthistle and many others. 
TORDON 22K is the proven best way to 
control deep-rooted broadleaf weeds 
and brush. When these are controlled, 
the grass comes back fast to give you 
a profitable range you can be proud of. 

The lowest cost way to more range 
land is to reclaim what the weeds and 
brush have taken. TORDON contains 
picloram which translocates all through 
the plant and deep into the roots to 
kill the whole plant. TORDON weed killer 
does not sterilize the soil. Most grasses 
are not harmed. A few, such as smooth 
bromegrass may be injured by moderate 
to high rates of application. The higher 
rates of TOR DON 22K stay active in 
the soil for two years or more to knock 
out germinating weed seeds and root 
resprouts. Actually, the benefit of a 
total weed kill can last for many years. 
And a total weed kill with TORDON 22K 
herbicide is not uncommon! 
See your dealer for TORDON 22K Weed 
Killer...the herbicide that lets you 
strike back at tough weeds. 
RESTRICTED USE PESTICIDE for retail 
sale to and use only by Certified Appli- 
cators or persons under their direct 
supervision and only for those uses 
covered by the Certified Applicator's 
certification. 

Tordofl 22K. 
Nothing else is tough like bdon 22K. 

Dow Chemical USA. 
Agricultural Products Department 

Midland, Michigan 48640. 

WEEDS ON 
YOUR RANGE 



Rangelands 
(ISSN 0190-0528) 
2760 West Fifth Avenue, Denver, Colorado 80204 
RETURN POSTAGE GUARANTEED 


