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Perennial Grasses of Southern Arizona 

R. H. CANFIELD’ 
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Aoricultwe, Colorado A alld M College, Fort Collilzs, 

Reproduction and longevity are 
important measures of the depend- 
ability of a range forage grass. In- 
formation on these characteristics 
of the principal forage grasses 
helps in planning management for 
native perennial grass ranges. 

An unusual opportunity for eval- 
uating some life history character- 
istics of several important peren- 
nial grasses of the semi-desert 
grassland type of southern Arizona 
was offered by a 17-year eharto- 
graph record on the Santa Rita 
Experimental Range, a unit of the 
Rocky Mountain Forest and Range 
Experiment Station, located about 
35 miles south of Tucson, Arizona. 
Detailed measurements and chart 
records were kept of individual 
plants, which permitted the deter- 
mination of longevity and repro- 
dnctive rate. 

Procedure and Methods 
Meter-square quadrats u~re es- 

tablished at numerous sites on 
rangelands subject to yearlong 
grazing. Quadrat locations were 
representative of a great variety 

of soils and plant compositions. 
Approximately half of the quad- 
rats were protected from grazing 
by permanent panel exclosures. The 
grazed quadrats were subjected to 
wide differences in utilization be- 
cause they raried in distance to 

water, slope, accessibility, and other 
factors. No record of the grazing 
history of individual quadrats was 
maintained. 

Early ehartings of quadrats were 
made by hand tracings. Later the 
“Hill Chartograph” was used to 
save time, to increase accuracy of 
mapping, and to establish the loea- 
tion of individual plants. This in- 
strument traces the perimeters of 
individual grass clumps and is 
based on the principle of the pan- 
tograph commonly used by drafts- 
men in duplicating maps. 

The life span of each individual 
grass plant appearing on a quadrat 
was determined. Seedlings were 
identified when they first became 
established on a quadrat and were 



200 

studied until they disappeared. 
Only those plants that began and 
completed their lives during the 
period of charting were included 
in the calculations of life span and 
mortality. In spite of the elimina- 
tion of many plants with incom- 
plete records, about 48,000 plants 
with complete records remained for 
analysis. 

The perennial grasses studied in- 
cluded black grama (Bouteloua 
etiopoda), hairy grama (B. hir- 
suta), side-oats grama (B. curti- 
pendula), A r i z o n a cottongrass 
(Trichachae californica) , m e s a 
threeawn (Aristida hamulosa) , 
tanglehead (HeteropogoN contort- 
us), Texas timothy (Lyczcrus phle- 
oides), Rothrock grama (B. roth- 
rockii), slender grama (B. j&for- 
mis), sprucetop grama (B. chon- 
drosbides) , and curlymesquite 
(Hilatia belangeri). 

Each species did not occur on 
every quadrat, and the interaction 
between species was not segregated. 
However, the data are representa- 
tive of wide variety of species’ in- 
teractions. Reactions of individual 
species must be considered in ref- 
ence to the general plant composi- 
tion. Responses of species growing 
in pure stands might be quite dif- 
f erent. Range managers of the 
desert grassland seek to maintain 
a diversity of perennial grasses; 
therefore, conclusion referred to 
the general plant composition are 
applicable. 

The II grasses studied can be di- 
vided roughly into two groups des- 
ignated as “primary grasses” and 
“secondary g r a s s e s.” Primary 
grasses tend to predominate on 
lands that have been protected 
from grazing for a long period or 
that have been maintained in good 
condition by proper management. 
Species included in this group are 
black, hairy, and side-oats gramas, 
Arizona cottongrass, mesa three- 
awn, tanglehead, and Texas timo- 
thy. Secondary grasses are those 
that usually are more abundant on 
ranges or protected areas. This 
group includes Rothrock, slender, 
and sprucetop gramas, and curly- 
mesquite. 

R. H. CANFIELD 

Seedling Production 

Seedling or set production is es- 
sential to the maintenance or in- 
crease of a species on the range. TO 
maintain a grass population, seed- 
ling ‘or set establishment must 
equal plant losses. Improvement 
in range condition is likewise de- 
pendent upon a favorable rate of 
seedling establishment of the bet- 
ter forage plants. Black grama and 
curlymesquite reproduce by sets 
from stolons; all other species re- 
produce from seed. 

Some seedlings or sets of <every 
species studied were found each 
year. For example, average pro- 
duction on ungrazed black grama 
quadrats varied from 0.4 new 
plants per quadrat in the poorest 
year to 8.0 in the best year. Slen- 
der grama varied from 1.0 to 32.7 
seedlings per quadrat under the 
poorest and best growing condi- 
tions, respectively. The number of 
seedlings produced, however, dif- 
fered by species. Secondary grass- 
es usually produced more seedlings 
than the primary grasses (Table 
1). Rothrock grama, a heavy seed 
producer, produced the most seed- 
lings of any grass on both the 
grazed and ungrazed plots, fol- 
lowed closely by curlymesquite. 

On grazed range, the average 
number of new plants per meter- 
square quadrat produced annually 
by secondary grasses exceeded pri- 
mary grasses, without exception. 

In fact, the most prolific producer 
of the primary grasses, Texas tim- 
othy, produced an average annual 
number of seedlings which was 
only about one-half that of the 
least prolific secondary species, 
slender grama. 

On ungrazed range there were 
some species exceptions to the gen- 
eral superiority of seedling pro- 
duction of the secondary grasses. 
Tanglehead and black grama both 
produced a slightly greater num- 
ber of new plants per unit area 
than did slender grama. 

Arizona cottongrass produced 
the fewest seedlings of all species 
studied. 

All secondary grasses studied 
produced more seedlings on grazed 
range than on ungrazed range. In 
contrast, primary grasses showed a 
variable response to grazing but 
tended to produce the most seed- 
lings when ungrazed. The average 
numbers of seedlings or sets per 
quadrat of hairy grama, tangle- 
head, black grama, and side-oats 
grama were all greater on ungrazed 
plots than on grazed range. Mesa 
threeawn and Arizona cottongrass 
produced a slightly greater num- 
ber of seedlings when grazed. Seed- 
ling production of Texas timothy 
was markedly greater under graz- 
ing. In this respect, the species 
tended to exhibit the characteris- 
tics of the secondary grasses. 

Based on the number of seed- 
lings or sets observed each year, 

Table 1, Average seedling production of some desert grassland perennial grasses. 

Annual number of new plants per meter-square 
Species quadrat (17-year average) 

Grazed Ungrazed 
NO. No. 

Primary grasses 
Tanglehead 2.3 6.9 
Black grama 2.8 6.4 
Side-oats grama 3.9 5.0 
Texas timothy 6.2 3.1 
Hairy grama 2.9 3.1 
Mesa threeawn 2.6 2.4 
Arizona cottongrass 0.9 0.5 

Secondary grasses 
Rothrock grama 29.0 15.7 
Curlymesquite 23.6 11.2 
Sprucetop grama 12.6 7.8 
Slender grama 11.9 5.2 
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the reproduction potential of all 
the perennial grasses st,udied ap- 
pears adequate. Populations of 
these particular perennial grasses 
are apparently limited mostly by 
snrvival and longevity. 

Seedling Survival 

Mortality of seedlings and sets 
was highest before plants reached 
1 year (Table 2). Of all species 011 
811 quaam, Bn average of ollly 
about one-third survived the first 
grming season. Young plants 
were especially susceptible to dr?. 
ing winds and drought. Clipping 
of the tops by livestock or roots b? 
rodents killed many seedlings. 
Competition apparently was severe 
both with other seedlings and with 
stronger, more mature plants. 

Average percentage survival of 
seedlings was about the sam for 
primary and secondary species. 
However, there was considerable 
variation among different species, 
irrespective of group. 

Among the secondary species, 
about the same proportion of Roth. 
rock grama and a greater percent- 
age of eurlymesquitc and dellaer 
grama seedlings survived on grazed 
areas than on ungrazed areas. The 
reverse was true of sprucetop 
grama. 

With the exception of side-oats 
grama, seedling survival of prima- 
ry grasses was higher on ungrazed 
quadrats than on those open to 

:razing. Mesa threeawn exhibited 
the greatest differential in seedling 
survival between grazed and nn- 
grawd conditions. Next in rank 
was hairy yrama, with about twice 
as many seedlings surviving under 
ungrazed conditions. Tanglehead 
had the lmwst rate of seedling SUI‘. 
+a1 and exhibited the least dif- 
frrrntial betmen grazed and um 
grazed conditions. This charaeter- 
istie combined with the low rate of 

seedling production gives tangle- 
head the lowest reproductive po- 
tential among the perrnnial grasses 
studied. Although Arizona cotton- 
grass produced only few seedlings, 
its survival rate was relatively 
high, even under grazing. 

Longevity 

All the perennial grasses proved 
to be relatively short lived on the 
awragr, although individual spe- 
cies varied greatly RS to longevity 
(Table 3). Black grama, Arizona 
cottongrass, mesa threeawn, and 
sprucetop g-rams. were among the 
most long lived. Some plants of 
black grama lived 14 years. Roth- 
rock grnma ras the shortest lived; 
no plant of this species lived longer 
than 3 years, where protected, or 
longer than 4 years, where grazed. 
Texas timothy, hairy grama, tan- 
glehead, and side-oats grama of the 
primary grass group and curly- 
mesquite of the secondary group 
also appear to be relatively short- 
lived. 

As previously mentioned, death 
of seedlings between the first and 
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second growing seasons was very 
high. Exceptions were Arizona 
cottongrass, sprucetop grama, tan- 
glehead, and mesa threeawn. After 
the third year, mortality was fair- 
ly constant among all species until 
maximum age was reached. The 
primary grasses tended to be longer 
lived where protected from grazing 
than where grazed; whereas the 
opposite was true of the secondary 
grasses. An exception was Arizona 
cottongrass. This opposite reaction 
to grazing can be accounted for by 
differences in growth characteris- 
tics of the contrasted groups. The 
primary grasses are taller and have 
a greater percentage of leafage 
easily accessible for grazing by cat- 
tle. Moreover, they are ordinarily 

intensively utilized. This higher 
percentage of utilization leads to 
less plant survival. On the other 
hand, most of the secondary grasses 
have short leaves and much of their 
foliage is at the base of the plant. 
As a result, a smaller proportion of 
the leafage can be readily grazed. 

All secondary grasses, except 
sprucetop grama, had a higher sur- 
vival rate throughout their life 
spans when grazed than when pro- 
tected from grazing. At 5 years 
of age, on the average, even this 
species falls into conformity with 
the other se?ondary grasses. With 
Rothrock grama, an extremely 
short-lived species for which sur- 
vival was only slightly greater for 
grazed plants in the seedling stage, 

the difference in favor of grazing 
widened with age. The greater 
length of life apparently results 
both from Rothrock grama’s good 
resistance to grazing and to a les- 
sening of competition where the 
taller primary grasses were re- 
stricted by grazing. 

Summary 
A record of 17 years ‘of annual 

chartograph records on meter- 
square quadrats located on the 
Santa Rita Experimental Range 
provided a basis for studying life 
history characteristics of 11 com- 
mon perennial grasses of the desert 
grasslands of southern Arizona. 

Seedling production, seedling 
survival, and longevity of grasses 

Table 3. Survival of plants that originated on grazed and ungrazed quadrats. 

Species and 

treatment 1 2 3 

Age of plants by years 

4 5 6 7 8 9 10 11 12 13 14 15 

Percent survival 
Primary grasses 

Texas timothy 
Grazed 15.7 
Ungrazed 46.0 

Hairy grama 
Grazed 16.1 
Ungrazed 58.9 

Tanglehead 
Grazed 4.1 
Ungrazed 7.6 

Mesa threeawn f 
Grazed 15.5 
Ungrazed 20.4 

Black grama 
Grazed 21.6 
Ungrazed 24.3 

Arizona Cottongrass 
Grazed 25.7 
Ungrazed 36.4 

Side-oats grama 
Grazed 34.6 
Ungrazed 26.8 

Rothrock grama 
Grazed 
Ungrazed 

Curlymesquite 
Grazed 
Ungrazed 

Slender grama 
Grazed 
Ungrazed 

Sprucetop grama 
Grazed 
Ungrazed 

7.5 
3.5 

15.8 
10.0 

12.6 
5.9 

30.4 
47.5 

4.2 3.0 0.6 0 
27.3 22.7 13.6 9.1 9.1 0 

9.7 4.6 
44.7 31.2 

2.8 1.6 
5.2 2.8 

1.8 0 
20.6 10.6 

0.4 0 
1.1 0.7 

0 

0 

9.5 5.9 3.1 2.5 
19.9 ‘5.4 6.4 4.1 

0.8 0.6 
2.9 0.5 

0.2 
0.2 

13.0 8.5 4.6 3.7 
17.6 14.1 10.0 7.7 

9.1 

9.2 

0.3 

1.5 
3.3 

2.2 
6.8 

9.3 
9.1 

1.8 
1.5 

23.5 20.2 16.9 10.9 
33.3 - 21.2 12.1 

5.5 
- 

0.9 
1.0 

5.3 
3.0 

0.2 0.1 0 
- 0.6 0.4 

1.6 
- 

19.2 
10.7 

9.0 
7.1 

0 
5.4 - - 5.3 0 

Secondary grasses 

2.4 0.8 0.3 
0.8 0.2 0 

0.1 0 

7.0 3.0 1.2 0.6 0.4 0.3 
2.2 0.6 0.3 0 

0.2 0 

6.7 4.1 2.1 1.0 0.5 0.2 - 
2.2 1.1 0.3 0.3 0.1 0.1 0 

0 

24.8 21.6 16.1 12.2 10.2 6.6 4.2 2.5 
43.3 42.6 26.0 12.0 9.1 0.8 0.3 0 

- 0.1 0 
- 0.7 0 

- 0.4 0 

- 

1.1 
0 

0.5 0 

0.1 0 
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in two groupings were compared: 
(1) primary grasses (black, side- 
oats, and hairy gramas, Arizona 
cottongrass, tanglehead, mesa 
threeawn, and Texas timothy) that 
tend to predominate on lands that 
receive light or no grazing or are 
maintained in good condition, and 
(2) secondary grasses (Rothrock, 

sprucetop, and slender gramas, and 
curlymesquite) that tend to occur 
sparingly on ungrazed ranges but 
are abundant on ranges in poor 
condition. 

1. All grasses studied produced 
some seedlings or sets each year, 
but the number produced varied 

greatly by species. Secondary 
grasses usually produced more 
seedlings than the primary grasses. 
Rothrock grama and curlymesquite 
were the most prolific, followed by 
sprucetop and slender gramas. Ari- 
zona cottongrass produced the least 
seedlings. 

2. All secondary grasses and 
Texas timothy produced more 
seedlings where grazed than where 
protected. Black, hairy, and side- 
oats gramas, and tanglehead pro- 
duced more seedlings or sets where 
ungrazed than where grazed. Graz- 
ing seemed to have little effect on 
seedling production of Arizona 
cottongrass and ‘mesa threeawn. 

3. Mortality of seedlings and 
young plants was especially high 
during the first 2 years. 

4. Black and sprucetop gramas, 
Arizona cottongrass, and mesa 
threeawn were the longest lived 
with some plants of black grama 
living 14 years. Rothrock grama 
was the shortest lived; no plant 
lived more than 3 years where pro- 
tected or more than 4 years where 
grazed. 

5. In general, the primary 
grasses tended to be longer lived 
where protected than where 
grazed; whereas the opposite was 
true of the secondary grasses. 

Nineteen Years of Range Improvement on 
the Crystal Springs Range Demonstration 
Area in Nevada 

BLAINE 0. HALLIDAY 

Ra,nge Conservationist, Soil Conservation Service, Elko, 
Neva(da 

The Crystal Springs Range Dem- 
onstration area was established 
in 1937 by presidential order at 
the request of the Crystal Springs 
Soil Conservation Association. The 
object of establishing this “range 
study” area was to re-establish and 
maintain a vegetative cover of high 
forage value and to demonstrate 
methods of utilizing the range for- 
age crop to the fullest extent pos- 
sible consistent with sustained for- 
age production. 

The order withdrew 16,210 acres 
of federal range located on the 
northwest side of Pahranagat Val- 
ley, Lincoln County, Nevada. The 
area was assigned to the Soil Con- 
servation Service for rancher-SCS 
cooperative range conservation 
practice study purposes. 

The Crystal Springs range de- 
monstration area is located in the 

transition zone between the south- 
ern desert shrub and the northern 
desert shrub belts in what is rec- 
ognized as the hopsage-blackbrush 
plant association. 

Shrubs and grasses, characteris- 
tic of both the northern and south- 
ern desert shrub belts grow there 
in association with each other. 
Indian rice grass (Orxopsis hy- 
menoides) was probably the most 
abundant of the northern desert 
grasses present in the climax 
cover. Only remnants of this spe- 
cies exist in the present vegetation. 
Galleta grass (Hilaria jamesii) 
and bush muhly (Muhlenbergia 
porteri) were the most abundant 
of the southern desert grasses in 
the original cover. These grasses 
have increased greatly under con- 
trolled winter and early spring 
grazing. 

Northern desert (cool-season) 
plants growing in association with 
southern desert (warm-season 
plants seriously complicate the 
grazing management necessary for 
simultaneous cool-season and warm- 
season range-f orage improvement. 

Two major vegetation sub-types 
of the desert shrub type occupy 
the fenced portion of the study 
area as follows: 

1. 

2. 

The spiny hopsage-galleta 
grass sub-type occupies 4,670 
acres in the southern part. 
Vegetation in this type con- 
sists mainly of such species 
as galleta grass, Indian rice- 
grass, bush muhly, Nevada 
jointfir (Ephedra nevaden- 
Sk) ) spiny hopsage (Grayia 
spinosa) , white burrobrush 
(HymenocEea salsola) , wolf - 
berry (Lycium andersoni), 
four-wing saltbush ( AtripEex 
canescens), and rabbitbrush 
(Chrysothamnus spp.) This 
type produces the usable for- 
age. 
The blackbrush sub-type oc- 
cup ies 3,180 acres in the 
northern and western potions 
of the area. Blackbrush 
(Coleogyyne; ramosissima) is 
by far the dominant species. 
Small amounts of Nevada 
jointfir, spiny hopsage, wolf- 
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FIGUILE 1. Upper photo. Area cleared of brush in the spiny hopsage-gnlleti~ grass 
sub-type in 1938. Total vegetation density 9.25 sq. ft. per 100 sq. ft.; estimated pr0- 
duction of usable forage 50 pounds per acre. Rainfall in 1958 totaled 7.91 inches. 
Lower photo. The same area in 19%. Total vegetation density is 21.18 sq. ft. pei 
100 sq. ft. Production from clipped plots averaged 285 p0unds of usable forage per 

ncle. The annual rainfall in 1955 was 3.56 inches. 

berry, and rabbitbrush are to 
be found in the outer fringes. 
Practically no forage is pro- 
duced on this type. 

These range lands are represen- 
tative of several million acres of 
desert range in southwestern TJtah, 
southern Nevada, and western Ari- 
zona. 

The soils are shallow to moder- 
ately deep gravelly sandy loams, 
underlain ‘at varying depths by a 
lime-cemented hardpan, and are 
subject to wind and water erosion. 

Livestock began grazing the 
range in this part of southern Ne- 
vada about 1870. The range was 
free and open to all with no re- 

strictions on numbers or seasons 
of use. A rather rapid increase in 
livestock numbers began in 1900 
and reached its peak about 1920. 
Serious range deterioration, ae- 
companied by severe wind and 
n-ater erosion, and sharp declines 
in forage production were evident 
by 1930. Extremes in weather 
conditions, such as prolonged peri- 
odic droughts, also played an im- 
portant role in accelerating the 
rate of range depletion. 

The range surrounding the Cry- 
stal Springs range demonstration 
area is now included in a federal 
grazing district with grazing con- 
trolled by the Bureau of Land 
Management. Current grazing 
practices in the immediate vicinity 
of the study area show a decrease 
in the intensity of use but little 
change in the season of use and in 
management methods. 

Pahranagat Valley ranchers are, 
at present, dependent on this desert 
range for winter and early spring 
forage (through the month of 
April). April grazing appears to 
be very detrimental to the cool- 
season forage plants, especially 
Indian ricegrass. 

Conduct of the Study 
The 7,850 acre central portion of 

the 16,210 acre withdrawal was 
fenced by CCC labor in the spring 
of 1937. It was designed to facili- 
tate 

1. 

2. 

3. 

the study of: 
Range plant response to con- 
trolled livestock numbers and 
to controlled minter and early 
spring grazing. 
Range forage production and 
utilization on specific range 
sites. 
Supplemental conservation 
practices such as water 
spreading, brush control, re- 
seeding and stockwater 
“pockets”. 

The remaining 8,360 acres, sur- 
rounding the fenced range, re- 
mained open to normal uncon- 
trolled year-lon g grazing, so that 
vegetative contrasts could be re- 
corded and compared. 
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Range Surveys and Study Plots 
A detailed range survey and 

vegetation-type map of the 16,210 
acre demonstration area was made 
in 1936 using the occular-recon- 
naissance method. This survey was 
used to determine the stages of 
range deterioration, severity of 
wind and water erosion, and to 
estimate a range-forage improving 
stocking rate to serve as a guide to 
initial stocking. 

In 1937 the square-foot density 
method of range survey was 
adopted and used to make more 
accurate recordings of species com- 
position, height growth by species, 
density, and seedling reproduction. 
Permanent 200-square foot circular 
plots were located at selected in- 
tersections on a one-quarter mile 
grid on the area in an attempt to 
secure adequate samples of the 
vegetation in each of the forage 
types and sub-types. Permanent 
rectangular loo-square foot plots 
were also established at selected 
locations for chart quadrat record- 
ings. 

Detailed plot recordings of vege- 
tation composition and density 
were made at yearly intervals 
from 1939 to 1941, again in 1946, 
and on selected representative 
plots in 1955. 

Supplemental Conservation Practices 

Water Developments 

In 1936, eleven water pockets 
were constructed on the area to 
control runoff and provide a source 
of stock water. Contour spreader 
ditches were constructed on the 
area to lead runoff into the water 
pockets and spread the excess water 
over the range. In the winter of 
1940-41, a well was drilled, and a 
windmill and concrete water tank 
installed to supply permanent 
stock water. 

Seeding Trials 

Several seeding trials, using nu- 
merous seeding mixtures and spe- 
cies, were carried out on the area 
during the spring of 1936 and win- 
ter of 1937. These seedings were 
made by broadcasting and raking 

FIGURE 2. 7Jpl)cr photo. Area in the spiny hopsage-gnlleta grass sub-type which was 
not cleared of brush. In 1938, when this photograph was taken, total vegetation 
density was 1.90 sq. ft. per 100 sq. ft., and the estimated production of usable forage 
was 31 pounds per acre. Lower photo. The same area in 1955. Total density has in- 
creased to 4.34 sq. ft. per 100 sq. ft., and production from clipped plots averaged 70 
pounds of usable forage per acre. Annual raiufall in 1938 was 7.91 inches, and in 

1955, 4.21 inches. 

in by hand or broadcasting on the used to study the changes in plant 
snow. density, species, composition, and 

the increase in forage production 
Brush Control 1 resulting from brush control. 

A small area was cleared of 
brush in 1937 for the construction Stocking 
of a water pocket. This area was Initial stocking rates, computed 
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from the 1936 reconnaissance and 
the 1937 square-foot density range 
surveys were used as guides to the 
number of stock permitted to graze 
the fenced area in 1939. There- 
after, utilization checks, previous 
year’s grazing records, and esti- 
mates, guided by plot clipping 
weights of the current year’s for- 
age production, were used to de- 
termine the use for the following 
grazing seasons. 

The fenced area has been grazed 
by cattle since 1939. Grazing was 
confined to the winter months and 
all livestock were removed prior to 
spring growth of the cool-season 
plants the first two years. Local 
rancher needs for April grazing 
were considered beginning in 1942. 
This resulted in a progressive year- 
by-year extension of the grazing 
season to finally include the entire 
month of April. 

Results 
Precipitation Records 

Month-by-month precipitation 
records have been recorded from a 
rain gauge located in the fenced 
portion for all years from 1937 to 
1955, with the exceptions of 1937, 
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1938, 1947, and 1951. Some preci- 
pitation falls normally during each 
month of the year, but most of it 
falls during two periods, from De- 
cember to April, and during July 
and August. The annual precipi- 
tation during this recorded period 
averages 6.36 inches per year. Ex- 
treme fluctuations in total annual 
precipitation, however, are com- 
mon to southern Nevada desert 
range, indicated by the fact that 
lows of 2.45 inches in 1942, 1.99 
inches in 1948, 2.84 inches in 1950, 
and highs of 14.14 inches in 1941, 
10.20 inches in 1943 and 10.8 inches 
in 1945 were recorded. 

Vegetation Changes 

Plots were chosen to represent 
the range sub-types and special 
treatments within the fenced area. 
The following tables indicate the 
changes in plant composition and 
density that took place on the area 
prior to 1956. The data for Table 
1 were developed from recordings 
of a single plot established in the 
small area cleared of brush. 

The data for Table 2 were de- 
veloped from a summary of 19 
plots along selected grid transects 

Table 1. Vegetation changes in the area cleared of brush in the spiny hopsage- 
galleta grass sub-type. 

Ground surface covered by vegetation 
(square feet per 100 square feet) 

1938 1955 

Square feet Square feet 
of of 

ground ground 
Species cover cover 

Galleta grass 5.00 19.65 
Indian ricegrass .50 0 
Four-o’clock (Quamocliclion multiflorum) .50 0 
Loco weed (Astragalus lentiginosus) 0 t 0 
Nevada, jointfir .75 .67 
Anderson wolfberry 1.00 .72 
Fourwing saltbush 1.00 0 
Shockley golden head (Acamptopappus shockleyi) .25 .14 
White burrobrush .25 0 

Total 9.25 21.18 

Precipitation for year 7.91 5.56 
Soil&The soils in this site are light textured, about two feet deep, and underlain 

by a lime hardpan. 
Erosion-Water erosion is moderate with some gullying occuring. 

Wind erosion is moderate, leaving a desert pavement. 

Table 2. Vegetation changes in the area 
not cleared of brush in the spiny hop- 

sage-gall&a grass sub-type 

Ground surface covered by 
vegetation 

(square feet per 100 
square feet) 

Square Square 
feet feet 
of of 

ground ground 
Species cover cover 

Galleta grass .23 1.15 
Indian ricegrass .65 .03 
Fluff grass .17 .06 
Squirreltail .Ol .Ol 
Bush muhly .06 .45 
Globemallow .06 ,003 
Annual weeds .02 .04 
Loco weed -03 .02 
Shadscale .06 .03 
Winterfat .05 .05 
Blackbrush .Ol .02 
Bud sagebrush .06 .03 
White burrobrush .19 .40 
Nevada jointfir .21 .40 
Wolf berry .23 .50 
Greenfire .08 .44 
Spiny hopsage .19 .25 
Fourwing saltbush .02 .04 
Rabbitbrush .24 .20 
Shockley golden head .09 .13 
Prickly pea.r .Ol .02 
Snakeweed .04 .06 
Horsebrush .04 .03 

Total 1.90 4.34 

Precipitation for Year 7.91 5.56 

to represent the spiny hopsage-gal- 
leta grass sub-type. Precipitation 
data related to growth in specific 
years are also shown. 

Figure 1, upper and lower, 
shows photographs taken in 1938, 
and 1955 respectively of the spiny 
hopsage-galleta grass sub-type 
cleared of brush. Mechanical brush 
clearing as a supplemental conser- 
vation practice to range manage- 
ment accelerated the increase in 
forage production from a low of 
50 pounds of usable forage per 
acre in 1938 to a high of 285 
pounds of usable forage per acre 
in 1955. 

The warm-season galleta grass 
made the major contribation to the 
increase in forage production. This 
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species increased in density from 
an average of 5.00 square feet per 
100 square feet in 1938, to an aver- 
age of 19.65 square feet in 1955. 

Cool-season Indian ricegrass de- 
creased from an average of .50 
square foot per 100 square feet in 
1938, to mere remnants in 1955. 
The almost complete disappear- 
ance of Indian ricegrass is attri- 
buted to successive years of early 
spring (April) grazing and severe 
drought during 1950, 1951, and 
1952. 

Figure 2, upper and lower, 
shows photographs taken in 1938 
and 1955 of the spiny hopsage-gal- 
leta grass sub-type not cleared of 
brush. 

Forage production increased on 
the major forage producing spiny 
hopsage-galleta grass subtype from 
an estimated average of 31 pounds 
of usable forage per acre in 1938 
to an average of ‘70 pounds of 
usable forage per acre (based on 
the weighted average of a series of 
plot clippings and weights from 
the 19 grid plots) in 1955. 

The major increase in forage re- 
sulted from the warm-season gal- 
leta grass which increased in den- 
sity from an average of .23 square 
foot per 100 square feet in 1938 
to 1.15 square feet in 1955. The 
continued increase in galleta grass 
is attributed to protection from 
grazing during the summer months. 

It is also significant that the 
low of 31 pounds usable forage 
produced per acre in 1938 was 
from 7.91 inches of annual precipi- 
tation, and the high of 70 pounds 
of usable forage per acre was pro- 

duced in 1955 from 5.56 inches of 
annual precipitation. 

April grazing proved to be de- 
trimental to the cool-season plants, 
especially Indian ricegrass. This 
grass increased for a time under 
dormant (winter) season grazing, 
then gradually decreased as the 
grazing season extended through 
April. The warm-season grasses, 
especially galleta grass and bush 
muhly have continued to increase. 

There was practically no live- 
stock forage produced on the black- 
brush area when the study was 
started. To date there has been 
no change in forage production. 

Spreader Ditches 
The maintenance of the spreader 

ditches was discontinued after 
three years of operation. The re- 
sults obtained in this low rainfall 
area, on shallow-gravelly loams 
and on uplands rather than broad 
flood plains, did not show enough 
measurable improvement to justify 
the expense of their maintenance. 

Seeding Trials 
Of the several species of grasses 

planted, only a few scattered 
plants of crested wheatgrass sur- 
vived until 1945. Artificial seed- 
ings in this low rainfall area with 
the species and by the methods 
used were not successful. 

Discussion 

, Rancher interest in range con- 
servation, in southern Nevada, es- 
pecially Pahranagat Valley, re- 
sulted in the establishment of the 
Crystal Springs range demonstra- 
tion area in 1937. Continued ranch- 

er interest and cooperation with the 
Pahranagat Valley Soil Conserva- 
tion District and with the Soil Con- 
servation Service have made pos- 
sible the progress in range-forage 
improvement that is here reported. 

The study is progressing with 
revisions in range management 
especially designed to solve the 
April grazing problem and favor 
the cool-season forage plants. The 
warm-season plants are increasing 
as a result of summer protection. 
Decrease in cool-season forage 
plants resulting from winter-early 
spring grazing, indicates a need 
for further adjustment in the sea- 
son of grazing in order to favor 
the cool-season forage plants and 
enable them to increase. It appears 
that the problems could be met by 
applying : 

A rotation-deferred system of 
grazing which would favor 
the cool-season grasses. Ac- 
cordingly, the fenced area is 
being grazed under a rotation- 
deferred system of grazing 
which divides the winter-early 
spring season into three equal 
parts on which grazing is 
limited to the first third of 
the season, one year ; the mid- 
dle third, the second year; 
and, the last third, the third 
year. The system then repeats 
itself. 
More careful adjustment of 
stocking to the current year’s 
forage production. 
Brush removal to reduce the 
competition for moisture and 
speed up range-forage im- 
provement. 

Wanted : Contestants---Photo and Collegiate Range 
Range Plant Judging Contests ! 

Photograph Contest: All members of the Society are cordially invited to participate in the photograph 
contest to be held during the 11th Annual Meeting in Phoenix, Arizona, January 29-31, 1958. All photos will 
be displayed in the Kachina Room, Hotel Westward Ho. This is a very prominent location and where 
photos will attract the most attention. Collegiate R’ange Plant Judging Contest: The Aluminum Room, 
Mezzanine, Hotel Westward Ho, has been reserved for the range plant judging contest. The contest ma- 
terials must be set up in the Aluminum Room from 2 :00-5 :00 p.m., Wednesday, January 29. The contest 
will start promptly at 9 :00 a.m., Thursday, January 30, 1958.--Wayne Kessler 
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Step-point sampling provides a 
rapid, accurate, and objective 
method of determining the botani- 
cal composition and total cover of 
herbaceous vegetation. These de- 
terminations enable one to evalu- 
ate the forage stand on any specific 
area. The method has been used 
to inventory herbaceous cover re- 
lative to soil type, woody vegeta- 
tion cover, aspect and slope, and 
other environmental factors by the 
Soil-Vegetation Survey in Cali- 
fornia. Values have been assessed 
by this method to seeding and ferti- 
lizer trials in irrigated pastures 
and improved dryland ranges. 
Changes in botanical composition 
of improved ranges resulting from 
grazing manipulation have also 
been recorded by use of this sampl- 
ing method. 

The step-point method of sam- 
pling is based on point quadrat 
sampling. Point quadrat sampling 
had its origin in a suggestion made 
to E. B. Levy by Dr. L. Cockayne 
in 1925 to the effect that a pin 
point would prove mathematically 
sound as the basis of a method for 
charting vegetation (Levy and 
Madden, 1933). Cockayne vaguely 
referred to point quadrat sampling 
in 1926. From 1927 to 1930 a 
number of papers by Levy, Smith, 
and Davies appeared recording re- 
sults obtained by the use of this 
method. The first description of 
the method was that of Du Rietz 
in 1932; and in 1933 Levy and 
Madden published a full account 
of it (Goodall, 1952). The method 
used by Levy consisted of taking 
a number of locations at random 
and recording all vegetation that 

was hit as the point was projected 
from above into the sward. He 
used a frame of 10 pins spaced 2 
inches apart (Levy and Madden, 
1933). The use of inclined points 
in a frame was first developed by 
Tinney, et al. (1937). Eden and 
Bond (1948) first used a single 
point for analysis of herbaceous 
vegetation. 

Cracker and Tiver (1948) used 
the point quadrat method for pur- 
poses of a grassland survey which 
they conducted in South Australia. 
Results of Goodall’s study (1952) 
showed that when individual 
points are taken, about one-third 
the number are needed for the 
same level of precision as when 
points grouped in a frame are used. 
Biswell, et al. (1953) compared 
data of initial hits only wth those 

of all hits of each pin. Their re- 
sults show that in terms of the 
more abundant species of the stand 
there was less than 3 percent dif- 
ference in composition between 
methods. Distribution of sampling 
points used by various operators 
in point-frame sampling (ten pins 
in a frame) have been either at 
random, in transects, or grouped 
in individual plots or quadrats 
(Brown, 1954). Eden and Bond 
(1948) approximated an even 
spacing of single pins in their sam- 
pling. Brown (1954) stated that 
the general opinion of investi- 
gators using the point method of 
sampling is that it has every pros- 
pect of becoming the accepted one 
for large scale surveys as well as 
for exact field analyses. 

Procedure 

In step-point sampling a single 
pin is used rather than pins 
grouped in a frame. An individual 
step-point is established by the 
sampler lowering the sampling pin 
to the ground, guided by a definite 
notch on the toe of his boot (Fig. 
1). At each step-point the sampler 
places his boot at a 30” angle to 
the ground to avoid disturbing 
plants in the immediate vicinity, 

FIGURE 1. The sampler is establishing a sampling point with the use of a pin and a 
notch on the toe of his boot-the step-point. 

208 
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and lowers the pin perpendicularly 
to the sole of the boot until it either 
hits an herbaceous plant or the 
ground. The first herbaceous plant 
hit by the point or the side of the 
point of the pin is recorded. If no 
herbaceous plant is hit the pin is 
pushed into the ground and the 
plant nearest to it in a forward 
direction (180’ arc) is recorded. 

The position of the step-points 
are determined by specific designs. 
For investigation of the effects of 
a particular treatment, e.g., graz- 
ing manipulation, fertilizer or 
seeding treatment, transects are 
run across the field or plot. The 
transects are equally spaced and 
the sampling points within tran- 
sects are also equally spaced. Usu- 
ally, 300 to 500 points are sufficient 
to encompass the variability found 
in a field or local area in which the 
vegetation is essentially of one 
type. Where variation of aspect, 
slope or woody vegetation is en- 
countered in .a specific field or 
sampling area, separate samples of 
smaller size (100 to 200 points) 
are usually taken. Information 
concerning variation resulting from 
the diverse sections of the field as 
well as mean values is obtained in 
this manner. In small sub-plots of 
fertilizer or seeding trials, the num- 
ber of points per treatment varies 
from 100 to 300 depending upon 
the variation within the area to be 
sampled. 
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FIGURE 2. Sampling design for grassland survey plots. 

Since readings of the sampling 
points are taken in terms of her- 
baceous plants and not of bare 
ground, an estimation method for 
determining total ground cover is 
incorporated in the technique. It 
is felt that to measure botanical 
composition and total cover by the 
point method alone would require 
a larger number of points for a 
valid sample. This is particularly 
true when sampling an area of low 
percentage cover of herbaceous 
vegetation. However, by combin- 
ing the point method with an esti- 
mation method for determining 
total ground cover the number of 
sampling points can be reduced. 
Further, the intensity of sampling 
for botanical composition will re- 
main constant regardless of the 
percentage cover. A sample of one 
hundred points will determine 

botanical composition with one 
hundred hits on herbaceous plants 
even when the areas sampled are 
of low percentage cover. Other- 
wise, for example, a sample of l,- 
000 points would be required to 
afford 100 hits on herbaceous vege- 
tation in an area of 10 percent 
cover. 

Table 1. Classes of total herbaceous 
covm. 

Cover class percent 
0 o- 5 
1 6 - 15 
2 16 - 25 
3 26 - 35 
4 36 - 45 
5 46 - 55 
6 56 - 65 
7 66 - 75 
8 76 - 85 
9 86 - 95 

10 96 -100 

For purposes of the Soil-Vege- 
tation Survey the sampling design 
covers an acre area and consists of 
100 step-points. In the design 
there are 5 equally-spaced tran- 
sects of 20 equally-spaced points 
(Fig. 2). The location of the de- 
sign is determined by a randomly 
placed initial point. The specific 
area to be ,sampled is determined 
by criteria of soil, topography, and 
cover of vegetation. By this pro- 
cedure the sampling results are 
correlated with a specific set of en- 
vironmental factors. An 
enced operator can sample 
area using the step-point 
in about one-half hour. 

experi- 
an acre 
method 
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Estimates of total ground COY- 
ered by herbaeeous plants are made 
with the use of a square-foot frame 
subdivided into four B-inch squaws 
(Fig. 3). The estimates are made 
in terms of 10 percent classes 
(Table 1). Concepts of estimation 
are standardized among different 
operators if more than one is sam- 
pling and are checked with total 
cover values using the point-frame. 
The locations of the square-foot 
frame readings are incorporated 
within the sampling desigm. Ten 
frame-points are used mith 100 
step-points for survey work (Fig. 
2). Twenty frame readings are in- 
corporated in the 300 step-point 
design. Sixteen to twenty frame 
readings are ordinarily used to 
sample one treatment in seeding 
or fertilizer plot work. Exact lo- 
cation of the square-foot frame is 
detrrmined by aligning one of the 
subdivision crossbars of the frame 
with the notch on the toe of the 
sampler’s boot (Fig. 3). This is 
done at specified step-points ac- 
cording to the sampling design. 

For evaluation of a forage stand 
with respect to a range manipnla- 

tion practice the sampling is done 
in terms of the pertinent species. 
If one is interested in recording 
data on one or a few key species, 
only these need be identified, and 
all others can be put into a general 
category. This saves much time in 
species identification, especially in 
seasons when inflorescenccs arc 
not present. For the California 
grassland survey \vork herbaceous 
plants are gronprd into six eate- 

go&s. They are: desirable and 
undesirable annual grasses; desir- 
able and undesirable perennial 
grasses; and desirable and unde- 
sirable forbs. Individual species, 
or in some cases genera, are re- 
corded within each of the eate- 
gories of grasses and the more im- 
portant forbs are recorded by 
species or genera. 

Results 

Variability resulting from dif- 
ferent operators sampling the same 
area was examined by field trials 
eondncted at three different loca- 
tions in annual grassland. In Table 
2 are presented sampling data. of 
nine different two-man teams sam- 
pling an acre area (Location 1). 
The two-man teams consisted of 
a sampler and a recorder. Ordi- 
narily, for greatest expediency of 
time one man samples and records. 
1lean ~&es and standard devia- 
tions for total cover percentages 
and species composition percent- 
ages are given in the table. The 
results show that the estimates of 
total ground cover were in close 
accord with a standard deviation 
of about 5 percent. The variability 
among species groups was of such 
magnitude that it did not change 
the relative positions of these 
groups except in eases where the 
mean ralues rere similar. These 
data were collected by men who 
had no previous experience in this 
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Table 3. Comparison of data, of three different, two-man teams sampling the same 
a~- (loation 2). 

Botanical Composition-Percent 
Percent Other 

Sampling total Bromus Festuca annual Resident Ero&um Other Perennial 
team cover W8OZli.S spp. grasses legumes botrys f orbs grasses 

% % % % % % % % 
1 67 24 58 15 - - 3 - 
2 57 22 57 10 2 2 5 2 
3 59 17 63 12 - 1 5 2 

x 61.0 21.0 59.3 12.3 0.7 1.0 4.3 1.3 

S 5.3 3.6 3.3 2.6 - - 1.2 - 

type of sampling. In fact, most of 
the men had not estimated her- 
baceous cover before that day. 

In Table 3 a comparison is made 
of data of three two-man teams 
sampling an acre area (Location 
2). The standard deviation of 
estimates of total ground cover 
was about 5 percent. The standard 
deviations of composition percent- 
ages among the major plant groups 
ranged from 2.6 to 3.6. Again, in 
this test the samplers had no pre- 
vious experience. Table 4 compares 
the results of three different oper- 
ators sampling an acre area of an- 
nual grassland (Location 3). The 
sampling was done early in the 
year so identification of species was 
impracticable. For this reason the 
data are grouped into general cate- 
gories. Again, the standard devi- 
ation of the total ground cover 
estimates was about 5 percent. The 
magnitude of variation among 
plant group percentages ranged 
from 2.6 to 5.5. The relation among 
plant groups in all of these com- 
parisons was not altered because 
of different operators sampling the 
same area of annual range. 

In Table 5 a comparison is made 
between results of sampling an acre 
area of annual range with 500 
points with pins grouped in sets 
of ten (point-frame method) and 
three step-point analyses using 100 
individual points and 10 estimates 
of total cover. Both in measure- 

.ments of total cover and botanical 
composition the step-point analyses 
compare favorably with the 500 
point sample of the point frame. 

The only appreciable difference re- 
sulting from this comparison of 
methods is in percent of resident 
legumes in the stand. Results of 
the point frame sampling indicate 
about three percent resident le- 
gumes while step-point sampling 
indicates about seven percent. The 
magnitude of this difference is 
negligible compared with differ- 
ences among forage classes. Only 
because of the low total percentage 
of this group in the stand is this 
discrepancy noteworthy. The aver- 
age time required to sample the 
area using the step-point method 
was 30 minutes. Between three 
and four hours were required to 

run the point-frame analysis. 
When a more precise determi- 

nation of botanical composition of 
the minor elements of the stand is 
desired, a large number of points 
is recommended. For instance, in 
Table 5, a larger number of points 
would be required to differentiate 
with precision between three and 
seven percent composition of resi- 
dent legumes. However, the rela- 
tion between resident legumes and 
other plant groups is established 
at the lowest sampling level (100 
step-points and 10 frame-points) . 

Most of the authors’ experience 
with step-point sampling has been 
on annual ranges. Some sampling 
has been done in the perennial 
ranges on the north coast of Cali- 
fornia. In tall, * heavy vegetation 
the method has limitations. It is 
difficult not to disturb the vegeta- 
tion to be sampled in these cases 
and also to determine exactly what 
plant has been hit by the pin. In 
chaparral or other areas of dense 
woody vegetation a sampling de- 
sign consisting of straight tran- 
sects is not feasible. In these in- 
stances the sampling points are 

Table 4. Comparison elf data elf three different operators sampling the same area 
(location 3). 

Botanical Composition-Percent 
Percent 

- 

total Annual Eroclium Resident 
Sampler cover grasses Forbs SPP. legumes 

% % % % % 
1 57 65 28 - 7 
2 59 55 26 2 17 
3 50 59 31 2 8 

x 55.3 59.7 28.3 1.3 10.7 

S 4.7 5.0 2.6 - 5.5 

Table 5. Comparison be&ween the point-frame and step-point. methods of sampling. 
Botanical Composition-Percent 

Percent 
Sampling total Annual Erodium Resident Other 

metGod cover grasses SPP. legumes forbs 

Point frame % % % % % 
(500 points) 54.1 63.6 0.7 2.9 32.8 
Step-point 
(Means values and standard deviatio,ns of three samples of 100 points and 10 

density estimates) 
Ii 57.7 62.0 1.3 6.7 30.0 

S 0.6 3.0 - 1.6 2.0 
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usually placed at random among quired to sample an area with the 
the woody plants. step-point method was about one- 

Summary 
The step-point method of sam- 

pling consists of procedures for de- 
termining total ground cover and 
percentage cover of the herbaceous 
species in the stand. Involved in 
the procedure is the point method 
using individual points and an 
estimate method utilizing a square- 
foot frame. Predetermined sam- 
pling designs are used in the sam- 
pling procedures. 

low magnitude. Also data of total 
ground cover and botanical com- 
position from the step-point meth- 

In comparisons among data of 
different operators sampling the 
same acre area standard deviations 
of total ground cover and botanical 
composition measurements are of 

sixth to one-eighth as much as re- 
quired by the point-frame method. 

From comparisons presented in 
this paper and from three years of 
field experience with the method, 
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EFFECTS OF INTENSITY AND DATE OF HERBAGF, REMOVAL 

ON HERBAGE PRODUCTION OF ELK SEDGE 

Abstract of thesis presented in partial fulfillment of 
the requirements fov the degree of Master of Science, 
major in Range Management, College of Forestry and 
Range Management, Colorado State University, 195’7. 

The primary purpose of this study wa#s to investi- 
gate t.he degrees of grazing which elk sedge could 
withstand a,t vasious dates on eastern Oregon summer 
cattle ranges and be expected to’ maintain a sustained 
yield of herba,ge. This was accomplished. by uniformly 
clipping the herb’age from elk sedge plants on study 
plots a.t various but, speSeific intensities and dates in 
a.n effort to, simula;te grazing. 

The- effects of three intensities of herbfage relmoval, 
estimated at 20, 40, and 60 percent by weight, a,t four 
dates during the four month grazing season were in- 
vestigated. The first date of treatment occnrre’d when 
the seed of (the plant, was in the\ late1 dough stage’ of 
development. Other clipping dates were successively 
four weeks laster. These, trelatments were applied to 
the same plots for three yeaxs, 1953, 1954, and 1955, 
and replicated in eight bdocks. Eaeh block repre- 
sented a particulas site where elk sedge occurs. The 
sedge stands were va,riable in density and species 
composition. The first year, 1953, wa.s considered a 

calibration period ‘during which all treatments were 
initially applield. Data collected in 1956 were used to 
determine any changes in herblage production of seed- 
stalk numbers, due to the various trea,tments. 

The analysis of quantitative data,, including anal- 
ysis of variance, convariance, and regression, showed 
tha,t the various t,reatments ha,d no signifieSant effects 
on herbage production of elk seldgel. However, vigor 
of the plant’, deltermined by numbers of seedstalks, 
was significantly or highly significantly reduce’d. 
Thirty-three percent mole seedstalks were produced 
under t,he 20 percent herbage trea,tment than the 60 
percent trea,tment. The 40 percent treatment resulted 
in 22 percent more’ seedstalks than the 60 percent 
trea,tment. Fourteen percent more seedstalks were 
produced under the 20 percent treatment as compase~d 
to the 40 percent trea,tment. These results o,ocurred 
regardless of dafe of treatment. 

The three years, of treatment effects did no’t provide 
adequate1 information for making specific gra,zing 
recommendations. However, the reduction of vigor 
of the plant, resulting from the 40 and 60 percent 
herbage removal treatments, suggests that continued 
use at those intensities may eventually a,dverslely affect 
herblage production.--Richard X. D&co& P. 0. Box 
1048, Bend, Oregon. 
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usually placed at random among quired to sample an area with the 
the woody plants. step-point method was about one- 

Summary 
The step-point method of sam- 

pling consists of procedures for de- 
termining total ground cover and 
percentage cover of the herbaceous 
species in the stand. Involved in 
the procedure is the point method 
using individual points and an 
estimate method utilizing a square- 
foot frame. Predetermined sam- 
pling designs are used in the sam- 
pling procedures. 

low magnitude. Also data of total 
ground cover and botanical com- 
position from the step-point meth- 

In comparisons among data of 
different operators sampling the 
same acre area standard deviations 
of total ground cover and botanical 
composition measurements are of 

sixth to one-eighth as much as re- 
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Ryegrass and Brush Seedling Competition 

for Nitrogen on Two Soil Types1 

mwrge. Most of these dir from 
drought, depletion of soil moisture 
by other plants, and drpredatiou 
by mammals, birds, and insects, but 
mongh survive from grar to prar 
to account for the steady, continn- 
OUR infestation of range lands with 
brush. 

Rrrrral factors seem to favor the 
tendrney for the woody species to 
increase in abundance. One of 
these is firr. Brush seedlings al- 
most always appear in great abun- 
dance aftrr fires. Thry thrive in 
burned-over areas vhere the 
grasses bad bee11 shaded or choked 
out previously by the mature 
shrubs. Protection following firr 
may a!lov a wry drnsr stand of 
shntbs to develop. 

.Z second reason for thr incrrase 
in shrubs is close grazing during 
the green forage period. This re- 
driers the capacity of the her- 
bnccous vegetation to me the soil 

moisture, and consequently the 
shrnbs have enough water for con- 
tinued growth throughout the dry 
S”l7lElL?r. 

A third factor brnrficial to the 
survival of brush seedlings is the 
occurrence of heavy rains late in 
the season. R.ainfall after the 
grasses mature and dry may re- 
plenish the soil moisture and there- 
hy favor the brush seedlings in 
snmmrr. An important point to 
keep in mind is that most brush 
seedlings germinate and begin 
provth in the spring, whereas, the 
berbaceons species begin growth in 
the fall-just after the first rains 
begin. 

Another possible reason for the 
increase in shrubbv regetation is 
that continurd graz”ing over a prri- 
od of years has resulted in R gradu- 
al decrease in soil fertility, hence 
less production of herbaceons vege- 
tation. The net result of B reduc- 
tion in herbaceous vegetation is 
decrease in competition, which 
thereby enables the more deeply 
rooted shnlbby species to get 
started and survive. 

It should bP difficult, rspecially 
on range lands vhrre the grasses 
RR annual, to establish esperimen- 
tally that continued grazing or 
cultivation actually drcreases soil 
frrtility. Howewr, by choosing 
soils which are assnmrd to differ 
in their nntrient status, whatever 
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the reason, the problem of whether 
varying levels of fertility affect 
brush directly through growth 
stimulation, or negatively through 
competition from the stimulated 
grasses, can be studied. Thus a 
greenhouse experiment was de- 
designed to study the competition 
for nutrients between grass and 
brush on two California soil series, 
the Vista and the Coarsegold. 

The soil types occur adjacent to 
one another in the central Sierra 
foothills; on those sites rainfall 
and temperatures are the same but 
the parent materials differ. Soils 
of the Vista series are developed 
from granites, while the Coarsegold 
soils are derived from metamor- 
phosed, basic igneous rocks. The 
nutrient level of the Vista soils has 
been described as “fair” and that 
of the Coarsegold soils as “good” 
for agricultural use-in this case, 
range land (Weir 1956). The Vista 
is characteristically covered with 
brush in varying amounts while 
the Coarsegold has fewer shrubs on 
its landscape (Fig. 1). A more de- 
tailed description of the soil types 
will be given later. 

The fertilizer element used in 
this study was nitrogen, although 
phosphorus was varied to maintain 
the proper balance between the 
two elements. Phosphorus, how- 
ever, was not considered deficient 
for grasses in the two soil types. 

The brush species used was 
wedgeleaf ceanothus (Ceanothus 
cuneatus), a non-sprouting shrub 
indigendus to the area of the two 
soils, but having a wide distribu- 
tion throughout California. The 
grass was domestic or annual rye- 
g r a s s (Lolium multiflorum), a 
heavy user of nitrogen and water, 
and a most successful competitor 
with wedgeleaf ceanothus seed- 
lings, as well as those of other 
brush species. 

Related Studies 

The effects of competition be- 
tween grasses and brush seedlings 
on foothill ranges of the western 
slope of the central Sierra Nevada 
have been demonstrated in studies 

by Schultz, Launchbaugh, and Bis- 
well (1955). They found that 
when grasses and brush seedlings 
are growing together, there is a 
negative correlation between the 
foliar density of herbaceous vege- 
tation and the number and vigor 
of brush seedlings. Artificially 
seeded species and resident annuals 
all afforded adverse growing con- 
ditions to brush seedlings from 
the time of emergence of the brush 
seedlings until the herbaceous veg- 
etation matured. 

These authors reported a com- 
petitive effect among the root sys- 
tems. Soil moisture was depleted 
by the well-established fibrous 
roots of the grasses before the 
brush roots could extend to the 
lower soil levels. Thus, many brush 
seedlings failed to obtain sufficient 
moisture and died. It was con- 
cluded that brush seedling mortal- 
ity is chiefly a matter of competi- 
tion for soil moisture. Studies of 
competition between annuals, es- 
pecially cheatgrass (Bromus tec- 
torum), and bitterbrush (Purshia 
tridemtafa) seedlings by Holmgren 
(1956) in Idaho show essentially 
the same results. 

Went, et al. (1952) and Ahlgren 
and Aamodt (1939) suggested that 
grasses may inhibit germination 
or early growth of brush seedlings 
by excretion of an inhibitor. How- 
ever, Donald (1946) found no evi- 
dence of harmful root interactions 
in competition studies of pasture 
plants. Thus, the successional pat- 
tern of shrubs in California brush- 

BISWELL 

lands is determined to a great ex- 
tent by the competitive ability of 
the species present. 

Many studies have been made of 
the responses of herbaceous vege- 
tation on California foothill ranges 
to fertilizers (Love, 1952 ; Bentley 
and Green, 1954; Williams, et al., 
1956). Most of the studies have 
shown an increase in forage pro- 
duction in response to fertilizer ap- 
plications. Although few, if any, 
measurements of density of vege- 
tation as affected by fertilization 
have actually been made, one 
might assume that, up to a point, 
density increases in proportion to 
yield. If density of vegetation is 
increased by fertilization, one may 
further conclude that competition 
between grass and brush plants is 
also increased. This would mean 
that grass yields are as highly or 
more highly correlated with brush 
seedling survival than grass den- 
sity. 

An investigation of the effects of 
soil fertility on shrub growth in 
southern California (Hellmers, 
Bonner and Kelleher, 1955) found 
that all shrubs studied gave in- 
creased yield responses to nitrogen. 
Hoaryleaf ceanothus (Ceanothus 
crassifolius) , grown from seedlings 
in one-gallon cans for a period of 
one-half to two years, had tops 
weighing twice as much as the con- 
trol plants, when fertilized at the 
rate of 100 pounds of elemental 
nitrogen per acre. This relation- 
ship held for two mountain soils ; 
a third soil gave no significant in- 

Table 1. Physical and chemical properties of Vista and Coaxsegold SOib. 
Vista Soil Coarsegold Soil 

percent percent 
Sands: 

Very coarse: 2-l mm. 7.2 3.2 
Coarse: l-.5 14.6 6.6 
Medium: J-.25 14.3 11.6 
Fine : .25-.l 25.0 $4.6 
Very fine: .l-.05 13.9 20.2 

Total sand: 2-.05 75.0 76.2 
Total silt: .05-.002 mm. 15.0 14.8 
Clay: .002 mm. 10.0 9.0 
Air dry moisture 0.89 1.3 
Moisture equivalent 12.7 12.6 
Nitrogen 0.0080 0.0074 
Phosphate 0.6 0.4 
PH 6.2 6.2 
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FIGUKY 2. Lettuce growing in pots containing topsoil of Vista and Coarsegold nine 
sandy loams. Treatments from left to right are: NoPoKo, N2P1K2, N2PoK2, and 
NzPaKo. N2=200 pounds per acre of nikogen added as ammonium nitrate; Pa=300 
pounds of P205 added as calcium dihydrogen phosphate; Kz = 200 pounds of K,O 

added as potassium sulfate. Subscript zero indicates no nutrient added. 

creases. In field trials, desert ce- 
anothus (Ceaaothus greggii) also 
responded to nitrogen when this 
element was applied at the rate of 
100 pounds per acre. Chamise 
(Adenostema fasciculatum) and 
Eastwood’manzanita (Arctostophy- 
Zos glandulosa) responded similar- 
ly. The two species of Ceanothus 
are very similar in habit to C, 
cuneatus. 

Concerning the effects of ferti- 
lizers on root growth, no studies are 
known to have been made specific- 
ally on California grasses and 
shrubs. The effects of fertilization 
on the root systems of cultivated 
plants is fairly well known. Like- 
wise, the competitive effects of 
various cultivated crops and grass- 
es have been intensively studied 
in relation to root development 
(Pavlychenko and Harrington, 
1935; Weaver, 1919, 1920). 

Description of Soils 

Soils of the Vista and Coarse- 
gold series were obtained from 
sites at the X00-foot elevation zone 
in Madera County, California. Only 

substituted for barley (Fig. 3). 
For lettuce as well as ryegrass, 

nitrogen is deficient in both soils. 
Ryegrass yields were slightly bet- 
ter on the Vista soils than on the 
Coarsegold. These results can only 
be applied to the sites of collection ; 
there is no measure of the variabil- 
ity in fertility for the Vista and 
(‘oarsegold fine sandy loam types 
as a whole. Nevertheless, the sam- 
ples used for pot-testing were 
taken from the soils collected for 
the experiment and can therefore 
be considered representative for 
the purposes of the study. 

The herbaceous vegetation on 
the soils was sampled in April 1955 
with the point method. This sam- 
ple was thought to be quite repre- 
sentative of the general area where 
the soils were obtained. The com- 
pilations actually showed the her- 
baceous vegetation to be quite dif- 
ferent, as is brought out in Table 
2. On the Coarsegold soil there 
was considerably more broadleaf 
filaree (Erodium botrys) than on 

the top 8 inches of soil were taken. the Vista soil, but on -the latter a 
The Vista site was covered by a greater number of species were en- 
dense stand of brush, mainly countered. 
wedgeleaf ceanothus, while the Experimental Procedure 
Coarsegold was under grassland Wedgeleaf ceanothus seeds were 
with scattered oaks and brush 
plants. 

collected in the general vicinity 
from which the soils were taken. 

Mechanical and chemical anal- These were germinated in flats 
yses of the two soils were made after 80 days of stratification in 
for textural classification and de- moist sand. The domestic ryegrass 
termination of total nitrogen and s e e d s came from commercial 
phosphorus (Table 1). Both soils sources. 
are typed as fine sandy loams on Screened soil of each type was 
the basis of the mechanical anal- put into 30 redwood boxes, 3 feet 
ysis. In addition to chemical deep with inside dimensions of 10 
analysis, standard pot tests were by 12 inches. A small amount of 
made to determine available nitro- gravel and sand had been placed 
gen, phosphorus, and potassium, in the bottom of the boxes to as- 
after the method of Jenny, Vlamis, sure good drainage. The soils were 
and Martin (1950). Lettuce was gently tamped as the boxes were 
used (Fig. 2) and ryegrass was filled. 

Table 2. Density of herbaceous VegetatiOn by species on two soil types j.n the 
vicinity of the soil collection sites. Determinations made on basis of 100 points. 

Vegetation Vista Coarsegold 
Annual grasses 11 9 
BroadIeaf filaree 18 64 
Legumes 0 12 
Other forbs 31 3 

- - 
Total density 60 88 
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Ten l-week-old brush seedlings 
were transplanted into each box on 
February 2’3. At the same time 9 
ryegrass seedlings were started in 
two-thirds of. the boxes; the re- 
mainder were left with only brush 
seedlings. 

Four rates of nitrogen were ap- 
plied to each soil type and plant- 
ing combination. One set remained 
unfertilized as a control. Fertility 
levels were equivalent to 0, 50, 100, 
200, and 400 pounds of elemental 
nitrogen per acre. 

Nutrient applications were made 
one week after the ryegrass seed- 
lings reached 1 to 11,~ inches in 
height, or about 15 days after the 
seed was sown. Phosphorus and 
potassium were also added in or- 
der to maintain a balance of nu- 
trients ; the former at the same 
rate as nitrogen, and the latter at 
rates of 0, 25, 50, 100, and 200 
pounds per acre. Nitrogen was 
added in the form of ammonium 
nitrate, phosphorus in the form of 
calcium phosphate, and potassium 
sulfate. The chemicals were dis- 
solved in distilled water and added 
to the boxes, but equal amounts of 
distilled water were added to all 
the boxes, so that each received the 
same amount of water. 

Thus, the entire experiment 
consisted of 60 boxes with two soil 
types, five levels of nutrients, and 
two planting combinations. Brush- 
only boxes were replicated twice 
and brush-ryegrass boxes four 
times. The positions of the treat- 
ments and replications were ran- 
domized in the greenhouse. 

Daytime temperatures ranged 
from 60 to 85 degrees F. (some- 
times reaching 100 degrees), and 
relative humidity was maintained 
at 40 to 60 percent. Night temper- 
atures varied from 45 to 60 de- 
grees F. Water was added to keep 
the soil approximately at moisture 
equivalent until the grasses ma- 
tured-70 days after planting. At 
this time water was withheld. 

During the growing period, fre- 
quent notes and measurements of 
the plants were taken. For each 
brush seedling the number of leaves 
were counted, and height of the 
seedling and length and width of 

the longest leaf were measured to 
the nearest millimeter. Similarly, 
for each ryegrass plant the num- 
ber of leaves and tillers were 
counted, and the length and width 
of the longest leaf measured. 

The brush seedlings were clipped, 
oven-dried, and weighed on June 
2, after 100 days growth. Most of 
the ryegrass plants did not reach 
dormancy until after the brush 
seedlings were almost all dead. 
This was about 40 to 70 days after 
the water was withheld. Ryegrass 
plants were clipped and weighed 
140 days after seeding. 

After all the plants were clipped, 
a side of each box was removed and 
the root systems were carefully, 

washed free of soil. Where fea- 
sible, roots were separated, oven- 
dried, and weighed. Not all of the 
brush roots growing in combina- 
tion with grass were separated 
from the root mass. However, at 
least one set of brush roots was 
separated from the ryegrass roots 
in both soils and for each treat- 
ment. These were oven-dried and 
weighed separately from the grass 
roots. Weights of the ryegrass 
roots included the total weight of 
the brush roots growing with them. 

ResultIs 
Growth of Ryegrass 

The ryegrass plants grew rap- 
idly after planting on February 
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Table 3. Ryegrass yields from Vista and Coarsegold soils under five levels of 
nitroien. 

Vista Soil Coarsegold Soil 

NO N 50 NlOO N200 N400 No N 50 NlOO N200 N400 

Dry weight of ryegrass in grams 
59 60 62 70 76 48 58 58 90 86 
54 68 66 62 76 58 70 78 58 62 
56 52 68 64 71 60 59 60 63 82 
58 59 57 81 80 55 58 75 78 72 
sverage : 
57 60 64 70 76 56 62 68 73 76 

23. They were uniform as seed- 
lings, since germination was excel- 
lent, and no replanting was needed. 
Tillers and leaves were observed 
and the length of the longest leaf 
recorded on April 1 and April 20. 
Some differences were noted be- 
tween fertility levels and soils: 
the number of leaves and tillers in- 
creased with more nitrogen, and 
leaf lengths on Coarsegold soils 
were slightly longer. Density of 
the grass in the boxes was esti- 
mated. On April 20, when the till- 
ers and leaves were last counted 
and measured, the grass in all 
boxes was so dense that bare soil 
could not be seen. 

On July 5, the ryegrass foliage 
was c 1 i p p e d, oven-dried, and 
weighed. Total weights were re- 
corded of all 9 plants in each box, 
but average weights were com- 
puted for each nutrient level 
(Table 3). Both the Vista and 
Coarsegold soils produced about 
the same amount of grass, and the 
yield generally increased with each 
increase in nutrient level. 

Urowth of wtigeleaf ceanothus 

The first height measurements 
were made on April 7. The brush 
seedlings growing in grass were 
slightly taller than those growing 
alone, but by May 4 the reverse 
was true. By June 1, most of the 
seedlings growing with grass had 
died or were nearly dead and 
height measurements no longer 
could be taken. The relative growth 
of the brush seedlings in the Vista 
soil, with and without grass, and 
irrespective of nutrient level is 
shown in Figure 4. No significant 
differences were noted between 
height curves for each treatment. 

The brush seedlings were clipped 

on June 2, 100 days after planting. 
At this time most of the seedlings 
growing in grass were either dead 
or wilted beyond recovery. The 
brush seedlings growing alone were 
vigorous and turgid at the time of 
clipping. Table 4 records the oven- 

dry average weight of individual 
seedlings per box and treatment 
means. 

Increased nitrogen generally in- 
creased the weight of brush seed- 
lings growing alone. The yield of 
those growing in combination with 
ryegrass also was increased. 

Analyses of variance were used 
to test the significance of soil, 
treatment, and replication mean 
differences. The source of raria- 
tion with largest mean squares was 
replication ; mean squares for soil 
type were extremely low and non- 
significant. Tinder the coqditions 
of this experiment “within” soils 
and treatment variances were so 
large that “between” variances 

FIGURE 4. Average height of wedgeleaf ceanothus seedlings throughout their growing 
period on Vista soil under all nitrogen levels. “Brush and Grass” denotes brush seed- 
lings growing with ryegrass, and “Brush Only” denotes seedlings without grass. Dashed 
portion of Brush and Grass line signifies tha.t brush seedlings were dying rapidly 

during this period. Curves for Coarsegold soils were similar. 
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Table 4. Average weights of tops of wedgeleaf ceanothus seedlings in ezh box 
for each nutrient level in both soils, with and without competition from ryegrass. 

Vista Soil Coarsegold Soil 
NO N50 NlOO N200 5400 NO N50 NIOO N200 N400 

Average dry weights per seedling in grams 
Brush and grass: 
.079 ,074 .091 .086 .105 .056 .095 .089 .105 .113 
.077 .076 .117 x2 .140 ,124 .157 ,107 JO1 JO8 
.094 .093 .099 .108 .106 ,104 .056 .096 .lOO .114 
.058 ,107 .126 .130 .114 JO9 .084 .110 .108 .1&O 
Average : 
,077 .087 .108 JO9 .116 .098 .098 so0 .103 .124 
Brush only: 
.5e .61 .70 .96 1.12 .65 .71 .59 .65 1.09 
.70 .95 1.04 .92 1.05 .72 .80 .55 1.20 .92 
Average : 
.60 .78 .87 .94 1.08 .68 .75 .57 .92 1.01 

were unimportant. Thus brush 
seedling growth on the two soils 
was not different. Mean squares for 
treatment (fertility level), how- 
ever, while not significant at the 5 
per cent level, were accounted for 
primarily by linear regression. 
This indicates that increasing fer- 
tility had a directional effect on 
brush seedling growth. 

Root growth of ryegrass 

Ryegrass roots were found to 
have penetrated to the bottom of 
all the boxes. The roots for the 
nine plants in each box were 
weighed together, i.e., the root sys- 
tems of the individual plants were 
not separated. The weights per 
box varied considerably, but the 
averages generally decreased with 
increase in nutrient level. 

Representative ryegrass root sys- 
tems from two extreme treatments 
(0 and 400 pounds of nitrogen) 
were photographed (Fig. 5). These 
were taken from Coarsegold soil 
but represent the Vista as well. 
There were no significant differ- 
ences in the root weights when the 
two soils were compared. 

Root growth of brush seedlings 

* Brush roots were difficult to sep- 
arate from the grass roots, so this 
was not done for every box. Enough 
were separated, however, so that 
each nutrient level was at least 
once represented, as well as both 
soil types. Brush roots never made 
up more than 0.3 per cent of the 
total weight of roots in a box. 
Roots of seedlings growing with 

grass 
those 
tility 
feet. 

An 
lings 
after 

weighed only 15 per cent, of 
without grass (Fig. 6). Fer- 
level had no noticeable ef- 

extra box with brush seed- 
only was opened 43 days 
planting and the roots were 

found to be at a depth of 24 
i n c h e s, indicating very rapid 
growth. These plants were unfer- 
tilized. Later it was found that 
brush roots reached down to the 
bottom of all the boxes. 

Multiple Correlation Analysis 

Many uncontrollable sources of 
variation in the experimental set- 
up tended to mask the fertilizer- 
grass-brush relationships. There- 

fore, rather than to consider aver- 
age effects over the whole experi- 
ment, the relationships were stud- 
ied box by box. This was done with 
correlation analysis. The variables 
considered were X1, fertility lev- 
els; X2, weight of grass tops ; X3, 
weight of grass roots ; and Y, weight 
of brush seedling tops. Weights of 
brush roots were also correlated 
with the other factors but were too 
few in number to be significant. 

The objectives of this analysis 
were to learn how any two factors 
at a time varied with each other 
when the remaining factors were 
not, considered, how certain factors 
varied when others were held con- 
stant, and whether any soil differ- 
ences could be demonstrated by 
this method. In other words, Qs the 
direct effect of nitrogen 0% increas- 
ing brush seedling growth greater 
or less than the effect of greater 
competition due to increased grass 
growth-an indirect effect of nitro- 
gen-and if so, is the magnitude of 
these effects different in the two 
soiZs? This can only be determined 
when nitrogen is increased but 
grass growth is held constant either 
by experimental or statistical con- 
trol. The latter method is used 
here. 

The matrix of correlation co- 
efficients is presented in Table 5. 
Except in those cases where brush 

Table 5. Matrix bf correlation ooefficients for fertility level, weight of grass 
tops, grass roots, brush tops and brush roots. Plain type, Vista soil; italics, 

Coarsegold. 
Wt. of Grass Wt. of Grass Wt. of Brush Wt. of Brush 

Tops1 Roots1 

Fertility 
Level 
Xl 

Wt. of Grass 
Tops 
x2 

Wt. of Grabs 
Roots 

x3 
Wt. of Brush 

Tops 
Y 

.8016”” -.4600* 

.5859** -.447z?* 
-.2939 

.0714 

Tops 
with without 

grass1 grass2 
.6100** 7541”” 

.8781 6239 * 

.5190* 

.4413* 
-.3873 .6471 

3945 .868$“” 

Roots 
with without 

grass3 grass2 
-.1525 .6365* 

-.I867 .1588 
-.3286 

.Lz?51 

.6106 .6565* 

.6639* A588 
1N = 20 
2N = 10 
3N= 7 

*Significant at 5% level. 
““Significant at 1% level. 
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roots are involved, correlations are 
higher in Vista soils than in 
Coarsegold. The relationships be- 
tween the variables taken tvo at a 
time can be seen in the table and 
need no further explanation at 
this time. 

Multiple correlation coefficients 
were computed from the simple 
correlation and partial regression 
coefficients (Table 6). 

The multiple correlation cocffi- 
cient of R = .I5254 for the Vista 
soil is little greater than thr simple 
coefficient yly = .6100. The sub- 
script 1Y stands for X, (fertility 
level) times Y (brush tops). Thus, 
in this soil type, fertility level 

alone accounts for nearly all the 
variability in brush seedling size 
and the grass has wry little to do 
with it. Moreover, the positive 
partial regression eocffieient of 
,114s indicates that the brush 
seedlings grow bigger with more 
nitrogen in spite of the grass 
graving bigger too. In the Coarsc- 
gold soil, the big R of .7351*’ 
is nrarly as large as vIy and 
rlr combined, indicating that the 
gmss tops alld roots are fully as 
important as the nitrogen level in 
determining brush seedling size. 
The nrgatire partial regression eo- 
efficient of -.OZJ3, though small, 
means that competition is taking 

place. Here grass is depressing the 
growth of the brush seedling in 
spite of increased fertility. Con- 
sidering the similarity of the top 
soil of the two types, as demon- 
strated previously vith the anal- 
ysis of rariance and table of pmp- 
rrties (Table 1)) there is at present 
no explanation for this phmome- 
IIon. 

Discussion and Conclusions 
The greenhouse experiment dif- 

fered from field situations in sev 
era1 respects, the relative impor- 
tance of which can only be guessed: 
(1) Three feet of fertile topsoil 
(top 8 inches) were used instead of 
the normal profile which includes 
“17’ horizon in the third foot; (2) 
ryegrass was germinated after 
brush seedlings ~~-ere transplanted 
-in the field, grass plants are well 
adrarmd by the time brush seed- 
lings emerge; (3) roots were re- 
stricted in their lateral develop- 
ment by the nai-row boxes; (4) 
watering schedules and tempera- 
tures vere abnormal throughout 
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the growing period. The princi- 
ples of the relationships between 
the two kinds of plants, the soil 
types, and the fertility levels are 
sound, however, in spite of the un- 
natural conditions. 

There was a greater production 
of grass foliage and less root pro- 
duction with increased fertility. 
This would indicate greater trans- 
piration and greater absorption of 
water from the upper zones of soil. 
Roots of brush seedlings are lo- 
cated in these zones at the time the 
grasses mature and become dry in 
the field. On the basis of this ex- 
periment, ryegrass has a slight ad- 
vantage over brush, especially at 
the critical early growth stages of 
brush seedlings. There was little 
competition between the brush 
seedlings and grass as long as mois- 
ture was plentiful. However, when 
moisture was withheld, and became 
a limiting factor, the competition 
became more acute and mortality 
of brush seedlings greatly in- 
creased. 

Brush seedlings, like grass or 
any other plant, will respond to 
fertilization on soils where the nu- 
trient supply is low. The lower the 
fertility level, the greater the re- 
sponse generally will be. These 
studies showed high correlation be- 
tween fertility level and brush 
seedling size on Vista soil, both 
when brush was growing alone and 
with grass. On the Coarsegold 

soil, these variables appeared to be 
uncorrelated when the seedlings 
were growing with grass. Thus, it 
is apparent that some other effect 
is operating, since both species will 
use the nitrogen when it is avail- 
able. This other effect can be in- 
terpreted as competition. 

The experimental evidence of 
brush seedlings surviving better on 
Vista soils than on Coarsegold is 
not marked. Yet even a slight ad- 
vantage may loom large in aspect 
on sites where the success of brush 
succession is already in delicate 
balance due to unfavorable cli- 
matic and management factors. 
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Call for Section Displays for the 1958 Annual Meeting 

Sections of the Society are invited to bring and 
show displays at the next annual meeting of the 
Society to be held at Phoenix, Arizona, January 
29-31, 1958. The general objectives are to illustrate 
range management and range treatment application, 
encourage range education, create interest in all 
phases of range, demonstrate range skills and tech- 
niques, increase understanding of range use prob- 
lems, to increase the appreciation of range problems 
and range needs. It is suggested that Section dis- 

plays bring out some of these objectives for the par- 
ticular state concerned. Space for Section displays 
has been provided for showing about the sides of 
the main auditorium meeting room, the Thunderbird 
Room, Hotel Westward Ho, Phoenix, Arizona. Space 
is ample and location prominent for best showing. 
All Section displays must be installed before 9 :00 
a.m., Wednesday, January 29th, preferably the day 
before. Address questions to: Wayne Kessler, 
Chairman, Contest and Displays Committee, 422 
Arizona State Office building, Phoenix, Arizona. 



The Survival of Velvet Mesquite (Prosopis 
juliflora var. velu tina) After Fire1 

JOHN BLYDENSTEIN 

C. L. Pa,& Forestry Foundation8 Fellow, Department of 
Agronomy and Range Ma’mgement, University of Arixorza, 
Tucson, Arizona, 

Fire can affect plant distribution 
through the differential effect it 
has on the various species and life- 
forms found in a plant community. 
On this basis many ecologists have 
concluded that natural wildfires 
were formerly a major factor in 
controlling brush species and pre- 
venting their spread over the 
grasslands they have invaded in so 
many places in recent times. Vari- 
ous opinions exist, however, on the 
importance of fire as a factor in 
the control of the original range of 
mesquite within the desert grass- 
land. 

In recent times, broadcast burn- 
ing has been developed as a valu- 
able tool in controlling many nox- 
ious plants on the range. But again 
little is definitely known concern- 
ing the effect of fire on mesquite or 
the possible value of fire as a tool 
in clearing mesquite-infested grass- 
lands. 

The role of fire in restricting 
mesquite to its original range along 
the drainages in much of the desert 
grassland has been discussed by 
many authors. As early as the be- 
ginning of the last century Mi- 
chaux (1805), based on his experi- 
ence from travels in the Midwest, 
mentions the possibility of wild- 
fires as the cause of the treeless 
prairies of New Mexico. At the 
beginning of this century several 
investigators in the southwestern 
United States concluded that fires 
were a factor in keeping mesquite 

1Published as Arizona Agricultural Ex- 
periment Station Technical Paper No. 
4.26. This article is based 0’12 a thesis 
submitted by the writer in partial fulfill- 
ment of requirements for the degree of 
Master of Science at the University of 
Arizona, Tucson, Arizona. 

from spreading over the grassland 
(Bray, 1904,1906 ; Thornber, 190’7, 
1910; Cook, 1908 ; Griffiths, 1910). 
Others, however, do not agree with 
this view. Leopold (1934) men- 
tions reports by early settlers indi- 
cating the lack of sufficient fuel to 
carry extensive fires at the lower 
elevations affected by mesquite in- 
vasion. Clements et al. (1932) 
state that shrubs owe their victory 
over grasses to their ability to 
sprout from roots after fire. All- 
red (1947) agrees with this opin- 
ion and mentions that some of the 
most constantly recurring fires in 
Texas today occur where mesquite 
is densest. 

The use of fire as a tool in the 
control of mesquite on infested 
ranges is not advocated in most of 
the recent publications (Parker, 
1945 ; Fisher, 1950, 1952; Fisher, 
et al., 1951; Glendening, 1952) 
which recommend either mechan- 
ical or hand methods or chemicals. 
Humphrey (19’49, 1952)) however, 
suggests fire as a means of con- 
trolling mesquite and cites mortal- 
ity rates between 10 and 50 per- 
cent in various experimental fires. 
Other experimental burns were 
carried out by Fisher (1947) and 
Glendening and Paulsen (1955). 
Fisher burned an area infested 
with honey mesquite (Prosopis ju- 
liflora var. glandulma) in Texas 
for two years successively in Feb- 
ruary. This treatment killed 31 
percent of the seedlings but none 
of the older plants. Glendening 
and Paulsen burned a desert grass- 
land area in the spring and re- 
corded a mortality rate of 52 per- 
cent among individuals smaller 
than l/z” basal diameter; 15 per- 
cent of the plants larger than this 
were killed. 

Methods of Study 
The present study was designed 

to determine the effect of a winter 
and summer burn respectively on 
various size-classes of velvet mes- 
quite (PrqsopG juliflora var. velu- 
tina). Two areas were located, one 
where a fire occurred during De- 
cember in the dormant winter sea- 
son; a second where a fire burned 
in June when the plants were in 
full leaf and flowering was com- 
plete. 

Size-classification on a uniform 
area was considered to be the near- 
est equivalent to age groups, as 
mesquite possesses rather indeter- 
minate annual growth rings that 
do not permit more accurate dat- 
ing. Six size-classes were recog- 
nized based on basal diameter of 
the main stem: 0 - l/z inch, l/z - 1 
inch, 1 - 2 inch, 2 - 3 inch, 3 - 4 inch, 
and over 4 inches. Most of the 
trees in this last classification did 
not measure over 5 inches. Under 
natural conditions it is estimated 
that mesquite develops to a l-inch 
diameter in 5 to 10 years. 

Classification as to severity of 
damage was based on a combina- 
tion of damage to the topgrowth 
and sprouting from the adventi- 
tious buds at the root crown. Six 
damage-classes were recognized : 
class 1 included all trees that 
showed no crown damage and no 
sprouting ; class 2 showed no 
sprouting but some crown damage ; 
class 3 showed sprouting from the 
root crown but little evidence of 
crown damage ; class 4 showed both 
sprouting and extensive crown 
damage ; class 5 included all trees 
with complete topkill but surviv- 
ing through sprouts from the root 
crown ; class 6 showed complete ’ 
topkill and no evident sprouting 
from the base, the plants were ap- 
parently dead. 

Mesquites were counted in plots 
located at random over the study 
areas, and all individuals in each 
of these plots were recorded in 
their proper size and damage class. 

Description of the Study Areas 
An area burned during the win- 

ter was located at the Page- 
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Trowbridge Experimental Ranch 
of the University of Arizona near 
Oracle, Pinal County, Arizona, at 
an elevation of 3,500 feet. Topog- 
raphy of the ranch is slightly dis- 
sected with a gentle slope to the 
west. Precipitation falls mainly 
during two rainy seasons in July- 
September and December-March, 
and averages 14 inches per year. 
The vegetation is predominantly 
perennial grasses of which three- 
awns (Aristida spp.) and Roth- 
rock grama (Bouteloua rothrockii) 
are dominant. Of the shrubby spe- 
cies mesquite, burroweed (Haplo- 
pappus tenuisectus) and buck- 
wheat (Eriogonum wrightii) are 
the most important. The area has 
been only lightly grazed at inter- 
mittent intervals since fencing was 
completed in 1940. A portion of 
the ranch was broadcast burned on 
December 23, 1955 to evaluate the 
effect of fire during that season on 
mesquite. The burned area was 
sampled in March, 1957 at the start 
of the second growing season after 
the fire. 

Table 1. Effect of fire oln velvet mesquite. Data 
bridge Ranch. 

Damage- 
classes 

Size-cla.sses, basal diameter 

r&y2 )) l/z-l” l-2” 2-3” 3-4” over 4” Totals 

No topkill, 
no sprouting 

Part topkill, 
no sprouting 

No topkill, 
sprouting 

Part topkill, 
sprouting 

Total topkill, 
sprouting 

Dead 

0 4 19 10 13 17 63 

0 0 0 1 3 1 5 

1 1 5 3 3 3 16 

2 4 9 10 1 0 26 

60 20 9 3 1 1 94 

1 1 0 0 0 0 2 

Totals 64 30 42 27 21 22 206 

rz0.824 r2=0.679 b~0.84 

Of the 206 trees of various sizes in 
the sample on the winter burn only 
two individuals were completely 
killed, for an overall mortality rate 
of 1 percent. The dead individuals 
were less than 1 inch in basal di- 
ameter. Mortality within this size 
group was 2 percent. 

To evaluate the effect of a sum- 
mer burn an area was located south 
of Patagonia, Santa Cruz County, 
Arizona, at an elevation of 4,500 
feet. Topography of this area is 
rough with a shallow, rocky soil 
and deep drainages cutting into 
the sloping hillsides. Rainfall is 
similar to that on the Page-Trow- 
bridge Ranch. The vegetation is 
classified as desert grassland with 
curly mesquite (Hilaria belangeri) 
as the dominant perennial grass, 
but grazing pressure has allowed 
the invasion of many herbaceous 
and shrubby w e e d s . Invading 
shrubs include mesquite, false mes- 
quite (Calliandra eriophylla), and 
wait-a-minute bush (Mimosa biun- 
@era). An accidental fire burned 
the area in June, 1956 after the 
foliage of mesquite was fully de- 
veloped and flowering was com- 
plete. Sampling was done in April, 
1957, less than one complete season 
after the fire. 

The sample taken on the summer 
burn included 171 trees. Nine of 
these were killed for an overall 
mortality of 5 percent. All the 
dead plants again fell within the 
smaller size-classes, the majority 
being in the 0 to $&inch class. In 
this class mortality was 8 percent. 
It is possible that some dead indi- 
viduals were overlooked on either 
burn since fire may consume the 
above-ground portion of the plants 
completely, and when no sprouting 
occurs, little evidence of the plants 
remains. 

Results and Discussion 
The results of the study are 

summarized on a basis of damage 
by size classes in Tables 1 and 2. 

Although differences between the 
two widely separated areas pre- 
clude certain comparisons of the 
results of the fires during the dif- 
f erent seasons, several conclusions 
can be drawn from the results 
which are valid for both burns. 
Mortality in all cases was restricted 
to plants with a basal diameter un- 
der 1 inch with the majority of the 
dead trees less than 1/ inch in di- 
ameter. In this respect, it is im- 
portant to note the large percent- 
age of trees which survived only 
through basal sprouting after a 
complete topkill by the fire. This 

winter burn on PageTrow- 

has the effect of increasing the 
number of individuals with basal 
stem ‘diameters under l/z inch and 
indicates the possibility of higher 
mortality rates after recurrent fires 
on the same area. 

A high degree of correlation be- 
tween tree size and amount of fire 
damage was indicated by the re- 
sults as tabulated, and linear re- 
gression and correlation coefficients 
were calculated from the data ac- 
cording to standard statistical pro- 
cedures. The linear correlation co- 
efficients r for winter and summer 
burns equalled 0.824 and 0.816 re- 
spectively, indicating a strong in- 
verse relationship between the two 
variables plotted-the larger the 
size of the tree, the less the dam- 
age recorded. The linear regression 
coefficients b for winter and sum- 
mer burns equalled 0.84 and 0.89 
respectively, indicating that for 
each increase in size an almost 
equivalent decrease in damage was 
recorded. More than half of the 
trees over 1 inch in basal diameter 
showed no damage, but of the 
plants under 1 inch, over two- 
thirds showed total topkill but 
survived through sprouting. Corn- I 
parison of results between seasons 
shows that this correlation holds 
true for either season of burning. 

The results appear to support 
the theory that fire was one of the 
factors preventing the spread of 
mesquite over the desert grassland 
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Table 2. Effect of fire) on velvet mesquite. Data from it summer burn on area 
south of Patagonia. 

Damage- 
classes 

No topkill, 
no sprouting 

Part topkill, 

no sprouting 
No topkill, 

sprouting 
Part topkill, 

sprouting 
Total topkill, 

sprouting 
Dead 

Totals 

Size-classes, basal diameter 

O--1/2” l/s-l” 1-2” 2-31? 3-4” 

1 4 5 7 8 

3 2 7 1 0 

0 0 0 0 0 

13 12 1 0 0 

73 11 1 0 0 

8 1 0 0 0 

98 30 14 8 8 

r=0.816 r2z0.666 

over 4” Totals 

12 37 

1 14 

0 0 

0 26 

0 85 

0 9 

13 171 

bZ0.88 

before the suppression of recurrent 
natural burns by white settlers. 
Recurrent fires could prevent the 
mesquite seedlings that did get es- 
tablished in the grassland from de- 
veloping to more than sprout size, 
the size-class most susceptible to 
fire damage. These small plants 
would also be less apparent in a 
well-developed grass stand, and a 
casual traveller could easily over- 
look them when describing an area 
as an open grass prairie. The small 
p e r c en t a g e of individuals that 
would survive to grow to bigger 
size and become resistant to fire 
might create a mesquite-dotted 
parkland, but dissemination and 
establishment of mesquite would 
not develop to the extent we know 
today on much of the desert grass- 
land. 

The use of fire as a tool in the 
control of mesquite on the range 
might be successful and econom- 
ically possible in young invading 
stands, but in older, established 
stands the need for recurrent fires 
and adequate herbaceous fuel 
would appear to make the practice 
too expensive in lost grazing values 
to be generally applicable. 

Summary 

The damage to velvet mesquite 
in southern Arizona by fires dur- 
ing different seasons was studied 

to appraise the theory that natural 
wildfires were formerly an impor- 
tant factor in preventing the 
spread of mesquite over the desert 
grassland, and to evaluate the use 
of controlled burning as a tool in 
the eradication of mesquite today. 

The results from burns during 
both the dormant winter season 
and the active growing and flower- 
ing season indicate that single fires 
do not cause high mortality rates 
in mesquite, but many trees sur- 
vive through basal sprouting only. 
A high degree of correlation was 
found to exist between size of tree 
and amount of damage, the smaller 
size-classes receiving the heaviest 
damage. Mortality was restricted 
to trees under 1 inch in diameter. 

Heavy sprouting after total top- 
kill reduces the stem diameter of 
many of the trees, suggesting that 
recurrent fires might cause higher 
mortality rates. As a tool in eradi- 
cating established mesquite stands, 
fire appears uneconomical due to 
the need for recurrent burns and 
adequate fuel. In the control of 
young invading mesquite on grass- 
lands the use of fire should be in- 
vestigated further. 
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A New Look at Erosion Controll 

NORMAN H. FRENCH 

Ranchers, conservationists and a 
host of organizations and indivi- 
duals have been active in erosion 
control for years. Much has been 
accomplished ; much more remains 
to be done. The new look at erosion 
control in Arizona is the realiza- 
tion that flash floods must be con- 
trolled and regulated before ero- 
sion control can be obtained on 
flood plain bottoms, and that this 
type of erosion must often be con- 
trolled from the bottom up. That 
is, the control work starts on the 
main drainage and works back up 
stream. This is not in conflict with 
the firmly established policy of soil 
conservation principles of erosion 
control, but rather an adaptation 
of these principles to a particular 
situation which occurs in area% 
where alluvial flood plains are br- 
ing destroyed by head cut erosion. 

Ace&rated erosion is a eancer- 
ous thing which rapidly destroys 
the productive asset of a farm, a 
ranch, or a country. Man is af- 
fected by erosion. He may rause 
erosion or he may work toward 
controlling it. Erosion control is 
so broad and all inclusive that it is 
necessary for us to limit this dis- 
cussion to a specific situation. Our 
boundaries will be the active and 
accelerated erosion of allnvial val- 
lrys, where there is a practical and 
feasible chance of reducing this 
type of erosion and improving the 
forage. This work applies primnr- 
ily to range areas. 

Destruction of Grassed Valleys 

Geological erosion, in agps past, 
laid down in Arizona many broad 
flat valleys which nw-e grass cov- 

wed and were, what we term, sta- 
bilized. The torrential and widely 
scattered storms which occurred in 
this area flowed rapidly off the 
steep side slopes but slowed down 
and spread out when they reached 
these heavily grassed valley bot- 
toms. The silt laden water dropped 
much of its silt load on the grass. 
Since these floods mowd slowly 
through the heavy grass, moisture 
was stored in the soil. Valley bot- 
toms continued to become more 
gradual, and the grass became 
heavy and stayed that way. These 
grasses, headed by three major spe- 
cies, tobosa (Ifilaria mutiea), vine 
mesquite (Panicurn obtmwn), and 
sacaton (Sporohollcs wrightii), be- 
came the major stabilizers of soil 
and moisture in much of the south- 
west. Surely there were years 
when there were no floods, perhaps 
many years in .sequence; bnt the 
grass roots were there and alive. 

9iip”;’ -... ..,:,::“.: . . . . . . :~/_, .:,. 

When the rains came, the grass 
again grew rapidly- and provided 
erosion control. 

These heavily grassed bottoms 
close to water were ideal for large 
herds of cattle and horses. The 
early Spanish and American ranch- 
ers staked out claims ahd built 
their headquarters in these grass 
valleys. These smooth valley bot- 
toms were also the best routes for 
trailing cattle, the best wagon 
routes, and the best and easiest 
grades to run the tracks for the 
“iron horses.” 

What happened? The combined 
effects of heavy grazing, wagon 
roads, stock trails, and railroads 
started cuts in the valley bottoms. 
As an example, sharp edged wagon 
wheels left deep depressions in the 
fine silt loam soils, and water eon- 
crntrated in these depressions. 
Since the grass had also been de- 
stroyed by the wheels, there was 
nothing to retard the flow, and as 
it moved faster, less soaked into 
the soil. Less moisture, therefore, 
less grass! More significant is the 
fact that as water move faster it 
has much more digging power, and 
it can carry more soil with it. If it 
mopes only twice as fast, it has 

_... : ...I ...T”_ .,... 2 
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eight times the cutting power and 
eight times the silt carrying power. 
Thus erosion builds up rapidly, 
and much more soil is carried 
away. 

The wagon track is cut down 
and a new cut is formed. As this 
becomes a sharp, straight sided 
cut, the forces of destruction team 
up to destroy what grass remains. 
Heavy floods no longer spread out 
over the valley floor to soak in and 
grow more grass. They concentrate 
rapidly in the ever growing cut, 
and rush madly down stream car- 
rying ever increasing loads of 
good soil and grass. Not only that, 
but now millions of finger side cuts 
start cutting back into the grass 
bottom. Soon the whole grass bot- 
tom is cut by gullies. They get so 
thick they eat into each other, and 
the entire bottom is rough, bare 
ground. Even where gullies can- 
not reach out because of lack of 
runoff water, and where the re- 
maining grass is vainly trying to 
store moisture in the soil, the deep 
cuts drain off the moisture from 
below. Each cut becomes a drain 
ditch. When any moisture is 
stored in grass roots, it is pulled 
away by the ever falling moisture 
zone caused by the gullies. As the 
grass dies, some shrubs or trees 
come in to try and cover the soil, 
but they, too, are robbed of mois- 
ture by the gullies and die. The 
grass is gone, the shrubs and trees 
are dead or dying-a valley has 
been destroyed. It is estimated that 
500,000 acres of the best grassland 
in Arizona have been destroyed in 
this manner. 

Man made erosion has taken only 
50 to 60 years time. Over these 
desolate badlands the few remain- 
ing ranchers tell of running bands 
of horses and wild burros in the 
nineteen-twenties, only 35 years 
ago, when they were broad grass 
flood bottoms. 

Lost Gmzing Values 
Just what happened to the graz- 

ing? Most ranchers were doing 
their level best to keep their herds 
together and to maintain them on 
the ever shrinking forage supply. 
The grass bottoms were the key 

FIGURE 2. Flood control structures must be large enough to control the flash flows 
of water and start silt accumulations in the main channel to check head cutting. Above 
is the Creighton water control dam, showing the water stage recorder and the trash 
rack over the 4-foot pipe outlet. Below is the San Simon drop structure, which controls 

flood flows and drops water 20 feet to the channel below. 

and foundation of the whole graz- 
ing pattern. The grass bottoms 
comprised some 10 to 15 percent of 
t.he total grazing area but they 
provided 50 to 70 percent of the 
livestock feed. The major grasses 
in the bottoms were tobosa, vine 
mesquite and giant sacaton. These 
are summer growing grasses which 
usually start in July and continue 
through August, with green grass 
up to October 15, and abundant 
but dry feed from there on. In 

other words, the bottoms ihould 
provide the bulk of the feed from 
July 1 to December and should also 
provide a reserve of dry cured 
grass on the ground. During pe- 
riods of good runoff, such as 1955! 
the grass bottoms would have pro- 
duced a heavy volume of feed. 
Much of this feed would have re- 
mained unused that season. After 
it became dry, cattle would range 
on the slopes and ridges. Here are 
found the annual grama grasses : 
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Boudeloua aristidoides, Bouteloua 
barbata, Bouteloua parryi, and de- 
sirable perennials such as black 
grama (Bouteloua eriopoda), blue 
grama (Bouteloua gracilis) , and 
side-oats grama (Bouteloua curti- 
penduh). In general, these, too, 
are summer growing grasses, but 
they had a very definite advantage 
since they were rested or deferred 
while grass in the flood bottoms 
was being utilized. Since palata- 
bility of these grasses was higher 
than the coarser flood plain grass- 
es, they served to draw stock away 
from the bottoms after the forage 
there had matured. 

Let’s review what happens when 
an alluvial flood plain bottom is 
cut out. A head cut moves up 
through the grass bottom, side fin- 
gers develop and destroy the whole 
bottom area. Grass production is 
reduced by 50 percent or more 
and the condition that provided 
for a natural system of deferred 
grazing no longer exists. Livestock 
must be reduced, and the pattern 
of grazing changed. If not, the 
concentration of stock on the side 
slopes will destroy that cover, too, 
and excessive erosion will develop. 
In most instances the rancher has 
lost one half or more of his pro- 

NORMAN H. FRENCH 

ductive grazing base through ero- 
sion. In some cases the loss is al- 
most 75 percent. What happened 
to the ranchers? Many of them 
went out of the stock business a 
long time ago. 

Floloids Must Be Controlled 

Can this destruction and loss be 
stopped? Yes, but not easily nor 
cheaply. We can’t just fence the 
area off, and keep stock out for 20 
years. This will not bring the bot- 
toms back. We must first get con- 
trol of the flood waters. Some kind 
of detention structures are neces- 
sary. Careful hydrology is basic 
to developing any type of flood 
water control. Calculations of peak 
volume runoffs as well as the max- 
imum peak cubic-foot-per-second 
flow is necessary. Control struc- 
tures must adequately handle peak 
volume flood flows, or they will be 
washed out, and very serious dam- 
age many occur. What do we mean 
by control? It is the reduction of 
peak flood flows to an intensity 
which can be spread out over the 
natural flood plain without dam- 
age. Where headcuts occur, water 
must be stepped down through 
pipe outlets or concrete overpour 

spillways. The control must start at 
the bottom and work upstream, and 
the main drainage must be the 
starting point. This is the key to 
re-establishing the natural stream 
grade line and maintaining soil 
moisture throughout the flood bot- 
tom areas. These basic principles 
of control must be accomplished 
before headcuts can be stopped, 
and grass re-established on the 
flood bottoms. 

Basic Facts Needed 
To solve these difficult problems 

certain basic facts are necessary. 
These facts must be harmonized 
with our basic objectives, which in 
turn must be in line with a prac- 
tical program of economical con- 
trol. By economical control we 
mean, t#hat over the long period of 
years the benefits will be greater 
than the costs. This brings up a 
basic initial decision. Are we jus- 
tified in controlling the very severe 
storm which might occur once in 
1000 years, once in 500 years, or 
should we be concerned with the 
100 year frequency storm or even 
the 50 year storm? 

Frequency of peak storm occur- 
rence is a generalized term applied 
to storm runoff. A 100 year peak 
storm is the greatest storm which 
will occur once in an average 100 
year period. A 500 year peak 
storm is one which can be expected 
to occur once in an average 500 
year period of time. The longer 
the period of time which is consid- 
ered, the greater the expected peak 
runoff. Basic economics dictates 
that we must try to keep expendi- 
tures for erosion control structures 
to a minimum. Yet these struc- 
tures must control a reasonable 
sized peak flow of water to be ef- 
fective. A good general rule is 
that a structure should be built to 
adequately control the storm which 
may occur within a period calcu- 
lated to be twice the expected life 
of the structure. For example most 
earth fill structures, such as small 
dams, dikes and diversions, have a 
life of or will require maintenance 
or almost complete reconstruction 
every 20 to 25 years. Thus we 
should calculate to control the 
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FIGURE 4. Once silt has accumulated in the flood bottom area, grass can move 
produce abundant livestock feed, as shown here in Railroad Wash. 

in and 

maximum peak runoff from the 
storm calculated to be of a 50 
year frequency. Further, all major 
structures should be so designed 
that they will safely operate with 
only moderate damage to spillways 
even if the maximum calculated 
peak storm runoff occurs. Local 
conditions may alter this require- 
ment, but it must be considered. 

Types of $tructures 
First of all, detention dam sites 

must be available so that peak 
flood flows can be reduced. Sites 
may be good, fair, or poor ; but de- 
tention storage must be secured to 
reduce peak flood flows. This may 
be accomplished by a single dam 
in a good detention site or it may 
also require a number of supple- 
mental smaller dams in the side 
drainage. A combination of good 
small sites is sometimes better than 
one large site. 

In order to determine the ade- 
*quacy of the detention dam pro- 
gram we must know what peak 
floods are to be controlled. Good 
flood records are essential in order 
to make an accurate determination 
&of peak volume flow which must 
be tempoaarily detained. In the 

Southwest such records are not 
complete, but the U. S. Geological 
Survey has developed some very 
good guides from actual flood flow 
records over a period of years. 

If we should take a particular 
drainage having serious head cut- 
ting, where much of the flood bot- 
tom has been destroyed, our first 
step would be to determine the 
peak flood volume to be controlled. 
With this as a guide, detention 
sites would be picked to secure this 
control. Generally this would be a 
series of small dams with pipe out- 
lets placed just below points of se- 
rious head cutting. These may be 
located on side drainages as well 
as on the main channel. Once con- 
trol has been established, smaller 
diversions such as plugs or dikes, 
are used to distribute the flood wa- 
ter over the natural flood bottom 
areas. The type and frequency of 
such minor structures are deter- 
mined by local conditions. In most 
instances, these will be a combina- 
tion of plugs and long, low dikes. 

This controlled water will move 
slowly over the flood bottoms, de- 
positing silt and storing moisture 
for grass production. It is not al- 
ways practical to combine deten- 

tion storage and water control at 
the point of head cutting and ac- 
complish both with one structure. 
Where this is not practical, a sup- 
plemental structure must be placed 
immediately below the headcut in 
the valley bottom. Here, water is 
dropped down by means of a pipe 
or over-pour structure from the 
natural level of the flood plain, 
which existed before the head cut- 
ting occurred, to the present chan- 
nel level. Only in this way can 
the head cut be stopped and soil 
moisture be re-established. Once 
such conditions are developed the 
native grass comes in, and the 
whole grazing pattern changes back 
to that existing before the destruc- 
tion of the natural grass flood bot- 
toms. Good range management is 
of course an essential part of this 
recovery. 

Benefits of Control 
This control of erosion and de- 

velopment of grass bottoms is not 
easy, nor is it cheap, but the bene- 
fits far outweigh the costs. What 
would ranchers pay for a ranch 50 
percent larger than their present 
holdings? Much better, what would 
they pay for a ranch which would 
produce 50 percent more feed with 
no additional fence costs, building 
costs, or water developments ? 

This capitalized value is what 
can be expended to develop the 
grass bottoms, plus the value of in- 
creased wildlife habitat, plus the 
savings resulting in reduction of 
flood damage to high value irriga- 
tion and populated areas down- 
stream, with their roads, bridges, 
railroads, townsites, irrigation ca- 
nals, and high value crops. 

The whole community benefits 
when erosion is controlled and 
grazing is improved. Irrigation 
districts benefit through less silt 
in major reservoirs with more 
stable water flow of usable water. 
Highly productive grassland bot- 
toms have been developed from 
eroding waste areas. 

Control of erosion and rebuilding 
grass bottoms is not easy or cheap, 
but it is possible and practical. It 
must be done if the present live- 
stock production is to be main- 
tained in Arizona. 



TECHNICAL NOTES 
- 
RESPONSE OF RABBITBRUSH 

FOLLOWING REMOVAL OF 
COMPETING VEGETATION 

Green rabbitbrush (Chrysotham- 
m&s viscidiflorus) and gray rabbit- 
brush (Chrysot7mms )~(~~wosus) 
are relatively unpalatable shrubs 
growing on extensive arms of valu- 
able rangelmds that might other- 
wise support n stand of nutritious 
forage plants. Danbenmire (1942) 
reports that rabbitbrush is native 
on sandy soils. McKell (1956) 
found that seedlings of both species 
of rabbitbrnsh became established 
in greater numbers on sandy soils, 
Homwer, through rrmoval of com- 

peting vegetation by close grazing, 
fire and cultivation, rabbitbrush 
has increased to occupy extensiv 
areas of Taluable rangeland soils. 
According to Orcqon’s &rie~rZ- 
fwal Progress (1955) rabbitbrush 
has now become a threat to range- 
lands in some parts of eastern Ore- 
gon. 

Control of rabbitbrush is rerl- 
dered difficult becanse of its I‘?- 
sprouting habit and large repro- 
ductive capacity. Stoddart and 
Smith (1955) report that root- 
sprouting is common in rabbit- 
brush following fire. McKell 
(1956) found that seedlings as 
young as three months reaproutr<l 
following rxtreme drought. Obsrr- 
Txtions of rabbitbrush plants grow 
ing along fence rovx, roadsides, 
and margins of agricultural lands. 
where competition from other 
plants is low or lacking, suggest 
that plant competition is very im- 
portant in controlling the growth 
and reproduction of rnbbitbrush in 
the open range. The present study 
concerns the magnitude of growth 
8nd seed production in one grow- 
ing season following the removal 
of surrounding vegetation. This 
information may be an important 

consideration in planning hrush- 
control operations. 

Experimental Methods 

Ten pairs of grew rabbitbrush 
plnllts and ten pairs of gray rab- 
bitbrnsh plants mere selected in a 
rangeland area near Milliean, Ore- 
gon. A different location was 
chosen for each five pairs of plants. 
Various sizes of plant-pairs were 
nsed to sample the range of vari- 
ability that might exist. Pairing 
rvas based on similarity of size, 
shape, number of old flowering 
stems. and amount of surrounding 
T’egetation present. On March 26, 
1955 one plant of each pair IVHS 
randomly selected, and all shrubs 
and herbaeeous vegetation within 
R radius of 10 feet were re- 
moved. Observations wew made 
each month during the groaing 
season on the’ development of 
stems, leaves and flowers of the 
experimental plants. Vegetation 
in the Millican area consists pri- 
marily of the two species of rab- 
bitbrush mentioned, big sagebrush 
(Artemisia tridfvztata), sguirrel- 
tail grass (Sitanio~ hysttiz), Idaho 
fescue (Pestuca idahoensis) and 
sweral species df forbs. 
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Table 1. Inches of precipitation at 
Prineville, Oregon, during spring and 

summer, 1955. 
Precipitation - 

Month Inches 

March 0.32 
April 0.70 
May 0.63 
June 0.24 
July 0.51 
August 0.00 
Sept. 0.37 

Total 2.78 
Departure from normal -1.49 

Seed production is difficult to 
determine directly because seeds 
do not mature at the same time 
and may be disseminated as soon 
as they ripen. For this reason, 
flower production was used as a 
relative measure of seed produc- 
,tion. Mature seeds were collected 
from all plants on September 15, 
1955, to test differences in iriability 
as a result of the treatment. Twen- 
ty-five heads containing a possible 
four to five mature seeds were col- 
lected from each plant. Seeds were 
removed from the enclosing invo- 
lucre and placed on moist blotter 
paper in seed germination dishes 
at 15” C. Germination was re- 
corded weekly for eight weeks. 

Stem growth for the growing 
season was determined by random- 
ly selecting 25 stems from each 
plant and measuring the current 
year’s growth. 

Results and Discussion 

One inch of snow fell shortly 
after removal of the competing 
vegetation. Subsequent preeipita- 
tion was below normal as reborded 
32 miles north of Millican at 
Prineville, the nearest weather sta- 
tion (Table 1). 

Table 2. Average flower production on 
rabbitbrush growing with and without 

competition from other plants. 
Flowers per plant 

, With Without 
Species competition competition 

Gray rabbitbrush 728 2,120” 
Green rabbitbrush 522 2,945*‘” 

*Increased flower production signif- 
icant at .05 level 

**Increased flower production signif- 
icant at .Ol level 

Table 3. Germination of gray and green rabbitbrush seeds collected from plants 
with and without competing vegetation present. 

Total number of seed 
germinating in each group* 

With 
Species competition 

Gray rabbitbrush 170 
Green rabbitbrush 372 

*Approximately 1,125 seeds in each group. 

Without Species 
competition germination 

188 16% 
333 31% 

There is intense competition for 
soil-moisture among rabbitbrush 
plants and between rabbitbrush 
and other plants in rangeland areas 
with a limited amount of precipi- 
tation. Therefore, striking differ- 
ences in growth and reproduction 
might be expected in such locations 
where competing vegetation has 
been removed. Differences between 
plants with surrounding vegetation 
present and plants where sur- 
rounding vegetation had been re- 
moved became apparent toward the 
end of summer. Leaves were green- 
er and flowers appeared to be de- 
veloping earlier as a result of re- 
moving other vegetation. Approxi- 
mately three weeks difference in 
time of flowering was noted, when 
observations were made at the 
height of flower production. 

Flower production on plants re- 
leased from competition was ap- 
proximately three times greater 
for gray rabbitbrush and five times 
greater for green rabbitbrush 
(Table 2 and Figure 1). 

No significant difference was in- 
dicated between germination of 
seeds collected from rabbitbrush 
plants with and without competing 
vegetation present (Table 3). Thus 
the increased number of seeds may 
be expected to have the same de- 
gree of viability as seeds from 
plants in the normal competitive 
relationship. This finding is in 
agreement with the statement by 
Salisbury (1942) that the response 
of plants following removal of 
plant competition is to increase the 
number of heads, while the num- 
ber of flowers per head and the vi- 
ability of the seeds matured from 
these flowers remain constant. 

In addition to increased flower 

production, rabbitbrush plants with 
surrounding vegetation removed 
also had a greater amount of stem 
growth during the growing season 
(Table 4). 

Shoots were observed in Sep- 
tember, 1955, from crowns of rab- 
bitbrush plants cut off in the proc- 
ess of clearing other study plots. 
Many of these shoots attained a 
length of four to six inches and 
produced flowers. This is an illus- 
tration of the rapidity with which 
rabbitbrush might recover from 
roto-beating as a brush control 
measure. 

The implications of this study in 
relation to current brush-control 
measures are important. Present 
brush-control prac,tices are reason- 
ably effective in controlling sage- 
brush and most undesirable shrubs 
and forbs, but are considerably less 
effective in controlling rabbitbrush. 
R a n g e improvement programs, 
which remove vegetation compet- 
ing with rabbitbrush but do not 
c o n t r o 1 the rabbitbrush itself, 
merely encourage these undesir- 
able shrubs. Rabbitbrush plants 
have a great advantage in such lo- 
cations because growth and seed 
production are increased in the 
absence of competing vegetation. 

Table 4. Average shoot growth of 
rabbitbrush plants growing with and 
without competition from other plants. 

Average growth of 250 randomly 
selected stems 

With Without 
Species competition competition 

Gray rabbitbrush 5.24 7.98” 
Green rabbitbrush .17 7.03” 
*Analysis of variance indicates that 

the difference in growth is significant 
at the .05 level. 



230 TECHNICAL NOTES 

Summary 

The magnitude of increased plant 
vigor, seed production, and shoot 
elongation of two species of rab- 
bitbrush in one growing season 
following the removal of compet- 
ing vegetation was studied. 

Paired plants were located in a 
rangeland area near Millican, Ore- 
gon, and one plant of each pair 
was randomly selected for removal 
of all competing vegetation within 
a radius of 10 feet. 

Plants released from competi- 
tion were three weeks earlier in 
flowering and were more vigorous 
in appearance than plants in the 

TWO TYPES OF CAGES 
FOUND SATISFACTORY 
FOR PASTURE STUDIES 

H. B. STELFOX~ 

Agronomist (Forage Crops) Experi- 
mental Fa,rm, Lacombe, Alberta, Can- 
ada 

The conventional square-yard 
type of cage used to protect areas 
from grazing in pasture studies has 
several serious limitations. It is 

normal competitive relationship. 
Flower production and shoot 

growth was significantly greater 
on plants released from competi- 
tion. No difference was indicated 
for germination of seeds collected 
from plants in either condition. 

The findings of this study may 
be important in brush control pro- 
grams on range lands infested with 
rabbitbrush. An increase in growth 
and propagation of these undesir- 
able shrubs may occur when com- 
peting vegetation is removed by 
current brush control practices. 
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FIGURE 1. Left. General view of the rectangular type of pasture cage in use at Lacombe. Note the two steel corner anchor pegs. 
Right: Rectangular cage lifted from the protected area. The 3-inch projections of the longitudinal rods around the base of the 

cage help in anchoring it. 

expensive, the shading effect is ap- 
preciable, and the area protected 
is too small for adequate sampling 
of dryland pasture herbage in 
semi-arid regions unless a large 
number of cages are used. 

Two other types of cages, one of 
a quonset hut design developed at 
the Experimental Farm, Swift 
Current, Saskatchewan, and the 
other a rectangular shaped one 
originating at the University of 
Nebraska, have been modified for 
use in pasture experiments con- 
ducted by the Lacombe Experi- 
mental Farm ‘and have proven to 
be highly satisfactory. Both cages 
are constructed principally from 
galvanized concrete reinforcing 

steel mesh 6” by 6” and 6 x 6 
gauge. This material is obtainable 
in 100 or 200 foot rolls of various 
widths. The six-foot width of roll 
was used for the Lacombe cages. 

The rectangular cage (Figure 1) 
measures 4’ x 6’ x 18” and permits 
the harvesting of a plot area 3’ x 5’ 
with a maximum height of herbage 
of 13”. The cage is easy to con- 
struct and requires neither rein- 
forcing or welding. A 71/ foot 
length of reinforcing mesh is cut 
so that a 3” projection of the lon- 
gitudinal rods is left at each end. 
The mesh is then bent around the 
fourth cross-rod from each end to 
form sides 18” high and a top sec- 
tion 4’ wide. The 21” end pieces 
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The conventional square-yard 
type of cage used to protect areas 
from grazing in pasture studies has 
several serious limitations. It is 

expensive, the shading effect is ap- 
preciahle, and the area protected 
is too small for adequate sampling 
of dryland pasture herbage in 
semi-arid regions unless a large 
number of cages are used. 

Two other types of rages, one of 
n quonset hut design developed at 
the Experimental Farm, Swift 
Current, Saskntrhewan, and the 
other a rectangular shaped one 
originating at the University of 
Nebraska, have been modified for 
use in pasture experiments eon- 
ducted hy the Lacombe Experi- 
mental Farm and have proven to 
be highly satisfactory. Both caves 
are constructed principally from 
galvanized corKx-& reinforcing 

steel mesh 6” by 6” and 6 x 6 
gauge. This material is obtainable 
in 100 or 200 foot rolls of vitrious 
widths. Thr six-foot width of roll 
n.as used for the Laeombe cages. 

The rectangular cage (Figure 1) 
mrnsures 4’ x 6’ x 18” and permits 
the harvesting of a plot area 3’ x 5’ 
with a maximum height of herhage 
of 12”. The cage is easy to eon- 
struct and requires neither rein- 
forcing or welding. A 71/2 foot 
length of reinforcing mesh is cut 
so that a 3” projection of the lon- 
gitudinal rods is left at each end. 
The mesh is then bent around the 
fourth cross-rod from each end to 
form sides 18” high and a top set- 
tion 4’ wide. The 21” end pieces 



TECHNICAL NOTES 231 

are cut from a 4’ length of roll 
which provides for three ends and 
leaves one waste section 9” wide 
and 4’ long. The ends are fastened 
at the four corners and at two 
places along the top by means of 
10 gauge galvanized wire. The 3” 
projection of longitudinal rods all 
around the base of the cage helps to 
hold it in place. To ensure even 
greater stability two corner pegs of 
l/z” mild steel rod 30” long, with 
a short right angle bend at the top, 
are used at opposite corners of the 
cage to further anchor it. 

The quonset type of cage (Fig- 
ure 2) measures 4’ x 6’ and is 23” 
high at the center. The ends are 
sloped in 6” at the top to per- 
mit easy stacking. A framework of 
5/ln” mild steel rod is melded to the 
ends of the cage as reinforcement 
and to maintain its shape. This 
frame work is projected downward 
a distance of 6” at each corner and 
bevelled at the ends to serve as an- 

chor pegs for holding the cage in 
place. Hog wire 3’ wide was used 
for enclosing the ends of the cage. 
The relatively open mesh (6” x 6”) 
of the cages permitted the cattle 
to crop any herbage inside the cage 
that was within 6” of the sides and 
top. This limited the maximum 
height of herbage to Y’, when an 
area 3’ x 5’ was being harvested 
under the cage, or, if the width of 
the harvested area w&s reduced 
to 2’, then the maximum growth 
height could be increased to 16”. 
To permit the harvesting of an 
area 3’ x 5’ with herbage up to 
16” high, the size of the openings 
of the third and fourth rows of 
mesh along both sides of the cage 
were reduced from 6 inches square 
to 3” by 6” by interweaving 10 
gauge galvanized wire throughout 
the length of the cage and securing 
it at each end. 

One hundred and sixty-two of 
the rectangular type cages were 

used in a large scale pasture proj- 
ect at Lacombe involving yearling 
steers, while sixty of the quonset 
type were used at the Athabasca 
Illustration Station with a dairy 
herd as the grazing animals. Both 
types of cages were highly satisfae- 
tory in 1956 with damage to each 
being practically negligible. The 
quonset hut type had the advan- 
tage of being easily transportable 
because of its easy stacking qual- 
ity. The rectangular type, even 
though it required no welding was 
somewhat more stable than the 
quonset type. Using galvanized 
material for both types and inelud- 
ing labor, the quonset hut type of 
cage cost $7.57, as compared to 
$7.70 for the rectangular type. 

Based on their individual quali- 
fications, each type of pasture cage 
appears to have a definite place in 
pasture research where larger s&m- 
ples are required and grazing ani- 
mals are involved. 

Southern Section to Meet at Winrock Farm 
Arrangements have been rompleted 

for the annual meeting of the Southern 
Section this fall at V’INTHROP RIXXE- 
FPLLER’S \Yinrock Farm on Petit Jean 
Mountain, near Mor~ilton, Arkansas. 
The meeting will lx+ at 8 :30 a.m. on 
Octokr 8, and will end at noon on 
ootober 9. 

Section members and guests attend- 
ing the meeting will eat and sleep at 
Mather Ladge, Morrilton, which is only 
two miles from Winrock Farm. The an 
nual banquet will be at Mather Lodge 
on the evening of October 8. 

FRED PEEW is chairman of the pr+ 
gram committee for the meeting. 



BOOK REVIEWS 
Edited by Donald W. Hedrick, Dept. of Animal Husbandry, Oregon State College, Corvallis, Oregon 

Applied Animal Nutrition, By E. 
w. Crampton. W. H. Freeman. a,nd 
Co., Sa#n Fralncisco. 478 pages. 1956. 
$6.50. 

This biook was written to serve as a, 
text1 for a.pplied animal nutrition, as, 
a reference1 book, and a8 a, guide to 
preparing feeds or &ions for practi- 
cal feeding. The book pres.ents the 
essentials for an understanding of 
fundamental nutrition and d_is,cus.ses 
the application of these principles for 
praatical lives(tock production. 

The text is well organized and keeps 
duplica8tion and cross refelrenc,es at, a 
minimum. The discussion is a,dequately 
supported with tables, charts, and fig- 
ure6. 

The author assumes that the reader 
has an elementary knowledge of bio- 
chemistry, animal physiology, and ani- 
mal husbtandry. Therefore, the! range 
manager and the liverstock producer 
ma,y find the1 reading difficult unless 
they have a,t leas$ colvered these fields 
supe~rflcially in their t,raining. 

Some rather serious criticis.ms of the 
manuscript include the scarcity of re- 
ferences identified with the presenta, 
tion of controversial mait(erial o,r baaJc 
information, and the almos’t total dis- 
regard for sheep production through- 
out. Economic considera.tions involving 
cost-and-return rela,tionships are also 
neglected. The1 economics of livestock 
feeding with resp& to feed costs are 
mentioned but, returns to the producer 
commensurate with feeding costs are 
lacking. This is of grea,t importance if 
the true concept of applied nutrition 
is to b’el presented to the producer. 

The discussion of ma,terial is pre- 
sente’d in 4 sec*tions, each consisting of 
4 to 5 cha,pters. 

The first section is devoted to an 
understanding of feedstuffs. Defini- 
tions and discussions stress’ the signi- 
fic,ance of the terms and expressions, 
used in livestock nutrition. Various 
schemes foe evalua,ting the nutrient 

content of feelds and identification of 
the1 common nutrient co!mponents are 
discussed in vielw of their application 
to every day feeding practices. The 
discussion in this, sectIon brings, to 
light nelw visws on the1 interpretation 
and usefulness of analytical feed com- 
ponents currently being use’ii. 

The sec,ond section presents a, dis- 
cussion on nutritional requirements of 
livestock (neglecting sheep) with re- 
spect to the varions stages of animal 
development and phases, of production. 
Feeding s,tandards are presented on the 
b’asis of biological needs, yet the ap- 
plic.ation of these, standards has broad 
scope. Feeding s#tandasds. are ex- 
amineld and prlesented as guides fosr 
livestock requirements rather than final 
or specific entities, 

Sectioa 3 is conoerned primarily 
with a detailed classification of feeds 
with empha#sis on the properties of the 
various, feedstuffs. Emphasis is placed 
upon the ela,ssit?cation of feeds into 
functional groups yet acknowledging 
the properties peculiar to the indi- 
vidual feeds. 

The a,otual application of the fun- 
damentals discuss,ed in (the firsts three 
sections is, presented in the fourth sec- 
tion. This, is, an a,ttra,c&ive featur’e and 
supports the title “Applie’d Animal 
Nutrition.” This section emphasizes the 
desirability of flexibility in ration 
formulation and points, ont the im- 
portance of legit,imate feed substitu- 
tions in preparing feed mixtures. This 
is an important considera,tion for the 
practical livestock producer, since flexi- 
bility is, essential for periodic adjust- 
ments beca,us#e of feed costs and availa- 
bility of feeds. Numerous tabtles are 
presented showing flexible raNtions using 
va,rious feeId sublstitutions 

Such a text has long been needed to 
help bridge the gasp beltween funda,- 
mental nutrition and practical animal 
feeding.-C. Wayne Cook, Utah Sta,te 
Sgricultural College. Logan, Utah. 
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Farm Ma#nagemen,t Manual, a 
Guide to Reorganizing a Farm. 
By Trimble R. He’dges, and Gordon 
R. Sitton. NaItion,asl Press. Palo Alto, 
Calif. 133 niumber leaves. 1956. $3.00. 

The primary purpos,el of the manual 
is to act as a teja,ching aid for college 
students in the field of farm manage- 
ment. The approach of the material 
in the wo,rk Ibook s8tresses, planning and 
delcision making. The manual is bound 
together by means of a8 ring binder, 
and it is punched for a three-ring note- 
book. * 

The material is divided into five 
major pasts. Part I is a, short and use- 
ful exposition on the economic prin- 
cJples and procedures us’ed in making 
farm management decisions. Pa,& II 
is concerned with the) inventory and 
analysis of an individual fa;rm unit. 
Parts II through IV are arranged so 
that daf,a, of an individual farm unit 
may be entered in the appro,pria,te 
ta,bles for use in the1 analysis of the 
farm business. 

Starting with Part, II, a short dis- 
cussion of each of the1 various major 
farm business, probllems is fotllowed by 
from three1 to< seven problems. Each 
problem is subdivided into objectives 
of the exerciseI, reference material, pro- 
cedure to complete the1 tables, and a. set 
of blank ta,b’les. 

Part III deals with planning the 
crop and livestock organization and 
Part IV with analyzing the total farm 
business, earnings,. The< last section, 
Part, V, is a, set of fifteen reference 
tables, ranging from normal yield of 
crops bly soil grades in an area with 
from 225 to 275 frost-free days, to 
original cost, service lifel, and annual 
repairs for farm improvements at 1955 
prices. 

The major emphasis of the manual 
is on crop farming rather than on 
range livestock grazing. The locale is 
mainly the P,a,cific Coast although the 



autho’rs ha(ve a,ttempted to make the 
manual as flexible as possible{, both in 
terms of geography and type of farm 
enterprise. 

Professional people ‘working with 
ranchers will find that the chief con- 
tribution of the manual is to provide 
a guide to the type of data, needed to 
sugge4 a ranch reorganization. The 
mat,erial is probably too detailed for 
the single enterprise rancihing firm, 
and it wonld h,e tedious if the profes- 
sional worker attempted to complete 
much more than the tables, pertinent 
to the livestock enterprise. 

For stockgrowers, the manual will 
have its greatest value when an exten- 
sive diversified c.ropping enterprise is 
opera,ted in conjunction with the range 
livestock enterprise. The tabular ma- 
terial emphasizes irrigated crop pro- 
duction in or nea,r the Pacific Coast. 

. Rarmhers in the Southwest or Great 
Plains should substitute local ‘data for 
that given in many of the tables in 
Part V. 

This reader found the a.ccumulation 
of deltail needed to clompMe the tables 
t,o be a rather. formidable task. It is 
doubtful if ranchers will ha#ve this 
wealth of detail needed to1 complete 
even the tables which concern them the 
most. The language and techniques in 
the manual a.re such that it ~-ill bc 
necessary for producers’ and profes- 
sional workers to cooperate when the 
manual is adopted as a guide to re- 
organizing a ranch.--Ja#mes R. Gray, 
Oregon State College, Corvallis, 
Oregon. 
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Grassland Farming in the Humid 
Northeast, By Ford S. Prince, D. 
VW Nostrand Co., Im. Ptimeton, 
N. J. 441 pages. 1957. $9.00. 

On the paper “jacket” of ithis book 
appears a, good appraisal, “A com- 
plete guide to grass-land agriculture 
for farmers, dairymen, and stockmen 
in the Northeastern sta.tes.” A c.las,s- 
room teacher who desired to, emphasize 
the w&t morel than the why might use 
the b,ook advantageously. 

Northea.stern farmers agree with it. 
On the other hand, in the hay-making 
cha,pter he has not chosen to utilize im- 
portant research results covering some 
pracltical aspects of hay-curing whioh 
appear in the references he cites. 

Professor Prince is. especially well 
qualified to present tha,t sub:ject matter 
most sought after bty the practical live- 
sltock farmer, and he! has done just 
tha,t with commendablle skill. How- 
ever, a, stranger to the Northeast migh,t 
desire a little more help in the recogni- 
tion of the plant slpecies discusseid. 
Emphasis is on the1 utiliza,tion of 
grass#es and legumes as hay, silage and 
pasture to the end thaf’ while they are 
grown with pro;fit., soil cons1erva8tion 
will be practiced. At, the outset the 
author undertakes a. comprehensive 
definition of grassland farming an’d 
from there on, few important, practical 
aspects of the subject are omitted. At 
the end of each of the 23 chapters ap- 
pears a, helpful feature titled, “Sum- 
ma,ry and Recommenda,tions” ; also a8 
list of questsions. 

The book contains two pasture chap- 
ters, one on semi-permanent and the 
olther o,n permanent pas’tures. These 
are e!specially well done and provide 
better than usual balance for the read- 
er’s comprehension of the whole pas- 
ture problem. His contemporaries, in 
their zeal to sell the very worthy idea 
of profitable semi-permanent pastures, 
commonly gloss over many permanent 
pasture problems. . 

In the, interest, of communicating 
ideas to the layman, there is an oo- 
casional deviation from t,hat which is 
technically correct; e.g., “ a bulb-like 
structure known a8 a ha.plocorm.” This 
is followed biy “bulblet?’ rather than 
“cormlet” or “cormel ” . 

The chapters dealing with the special 

The autho,r has missed fewer refer- 
ences than most of his contemporaries. 
However, in at least one oase he has 
given conspicuous place to a, published 
ranking of grasses and legumes from 
the standpoint, of their ease of estab- 
lishment. Subsequen,tly, he a,ppears not 
to agree with the ranking. Neither 
would this reviewer or the majority of 

cultnral and utilization aspects of the 
va,rious species are concise and packed 
full of those far& interesting to the 
farmer. The one on ladino clover is 
especially stsong. On the o,ther hand, 
probablly less than a ma,jority of North- 
eastern agronomists would agree that 
tall o’a,tgrass is deserving of more at- 
tention. There is a good fresh ap- 
proach to the annual species and their 
places in grassland agriculture. Grass- 
land pests are not over-looked. The 
pictures, with one1 exception, ase ex- 
cellent. The book is well printed, well 
indexed and logically organized.--H. 
B. Hartwi‘g, Cornell University, Ithaca, 
New York. 

Changes In Section Oficers 

The list of Section Chairmen and Secretary-Treasurers for 1957, printed on page 194 of the July, 195’7, 
issue of the Journal of Range Management, should be amended as follows: 

Chairman Xkcretary-Treasurer 

Colorado : A. C. Everson 
Colorado A. & M. College 
Fort Collins, Colorado 

Nebraska : 

Utah: Sheldon Winn 
572 16th Street 
Ogden, Utah 

New Mexico : 

Eugene Newton 
Ainsworth, Nebraska 

Donald I. Bailey 
2712 Palomas Drive, N.E. 
Albuquerque, New Mexico 
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RANGE PLANTS 
Forage value, chemical composition, ecology, physaology, systematics, geraetics 

Barnard, C. Floral histogenesis in the 
monocotyledons. I. The Gramineae. 
Austrl. Jour. Bot. 5(l) :l-20. June 
1957. (Div. Plant Ind., C.S.I.R.O., 
Canberra, Australia) 

Black, J. N. The influence of varying 
light intensity on the growth of herb- 
age plants. Herb. Abstr. 27(%) :89-98. 
June 1957. (Waite Agr. Inst., Univ. 
of Adelaide, Australia) 

Duncan, Wilbur H., Paul L. Piercy, 
Seldon D. Feurt and Robert Starling. 
Toxicological studies of southeastern 
plants. II. Compositae. Econ. Bot. 
11(l) :75-85. Jan.-March 1957. (Univ. 
of Georgia, Athens) 

LeTourneau, Duane and H. G. Heg- 
geness. Germination and growth in- 

Johnson, Howard W. Lamont, a new 
variety of rescuegrass resistant to head 
smut. Phytopath. 47(‘7) :409-412. July 
2957. (Agr. R,es. Serv., Mississippi Agr. 
Exp. Sta., Stoneville) 

Artijkiat revegetation, 

Lewis, Rulon and Robert L. Lang. Ef- 
fect of nitrogen on yield of forage of 
eight grasses grown in high altitude 
meadows of Wyoming. Agron Jour. 
49 (6) :332-335. June 1957. (Wyoming 
Agr. Exp. Sta., Laramie) 

Mitchell, K. J. The influence of nitro- 
gen and moisture supply on the growth 
of pastures during summer. Emp. Jour. 
Exp. Agr. 25(97) :69-“r8. Jan. 1957. 
(Dept. of Sci. and Ind. Res., Palmer- 
ston North, New Zealand) 

Nelle’r, J. R. and C. E. Hutton. Com- 

hibitors in leafy spurge foliage and 
quackgrass rhizomes. Weeds 5(l) :12- 
19. Jan. 1957. (Univ. of Idaho, Mos- 
cow) 

MacKay, K. H. and G. M. Dunn. Cross- 
ing of smooth bromegrass, Bromus in- 
ermis Leyss, in the greenhouse. Agron. 
Journ. 49 (7) :359-362. July 1957. 
(Univ. of Wisconsin, Madison) 

Murray, Beatrice E. The ontogeny of 
adventitious stems on roots of creeping- 
rooted alfalfa. Canad. Jown. Bot. 
35(4) :463-476. J&y 1957. (Central 
Exp. Farm, Ottawa, Ontario) 

Potter, Loren D. Phytosociological study 
of San Augustin Plains, New Mexico. 

Nutman, P. S. Studies on the physiology 
of nodule formation. V. Further ex- 
periments on the stimulating and in- 
hibitory effects of root secretions. Anw. 
Bot. N.S. 21(83) :321-337. July 1957. 
(Rothamsted Exp. Station, Harpenden, 
England) 

RANGE IMPROVEMENT 

Ecol. Monogr. 27(s) :113-136. April 
1957. (North Dakota Agr. College, 
Fargo) 

Riewe, M. E. and J. C. Smith. Perfor- 
mance of perennial warm-season grasses 
at Angleton, 1956. Texas Agr. Exp. 
Sta. Prog. Rept. 1949. 3 pp. 1957. 
(Texas Agr. Exp. Sta., College Sta- 
tion) 

Shaw, N. H. Bunch spear grass domi- 
nance in burnt pastures in southeastern 
Queensland. Au&l. Jour. Agr. Res. 
8(4) :325-334. July 1957. (Div. Plant 
Ind., C.S.I.R.O., Brisbane, Australia) 

Steinbauer, G. P. and B. H. Grigsby. 
Field and laboratory studies on the 
dormancy and germination of the seeds 
of chess (Bromus secalinus L.) and 
downy brome grass (Bromus tectorum 
I,.). Feeds 5(l) :l-4. Jan. 1957. 
(Michigan State University, East Lans- 
ing) 

noxious plafit corztrol, mechanical improvements, fertilization, 
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placement of superphosphate on growth 
and uptake of phosphorous by sodded 
grasses. Agron Jour. 49 (7) :347-351. 

irable trees. I, II, III, IV. UmsybVa 
10(l) :19-29; 10(J) : 127-128; lO(4) : 
166-182. 1956. 11(l) :19-25. 1957. 
(Univ. of California, Berkeley) 

JuZy 1957. (Florida Agr. Exp. Sta., 
Gainesville) Shaw, R. G., G. D. Holmes and A. D. 

Reynolds, H. G. Range reseeding prac- 
Miller. Problems of land reclamation. 

tiees in Arizona. Aria. Cattlelog 12 
6. Clearing scrub vegetation. Agr. Rev. 

(10) :28-30. June 1957. (Rocky Moun- 
3(Z) :31-36. July 1957. 

tain Forest and Range , Exp. Sta., Spurrier, E. C., W. 0. Scott and F. W. 
Tempe, Ariz.) Slife. Chemical control of weeds and 

Sampson, Arthur W. and Arnold M. brush. Ill. Agr. Ext. Serv. Circ. 771. 
Schultz. Control of brush and undes- 19 pp. 1957. (Univ. of Illinois, Urbana) 

RANGE EDUCATION AND RESEARCH 

Bibliographies, methods, equipment 

Bon, T. E., C. F. Kelley and N. R. Ittner. Cook, C. Wayne., L. A. Stoddart and Dodsworth, D. L. The use of hexosterol 
Cooling beef cattle with fans. Agr. Lorin E. Harris. Supplementing live- in beef production. Agr. Rev. 2(U): 
Eng. 38(5):308, 309, 321. May 1957. stock on desert ranges. Farm and 23-25. April 2957. (North of Scotland 
(Univ. of California, Davis) Home Science 18(d) :36-37. June J957. College of Agr., Aberdeen) 

(Utah State Univ., Logan) 
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French, M. H. Nutritional value of Hptchison, IX. G. Experimental cross- Perry, T. W. The role 
tropical grasses and fodders. Herb. breeding of cattle in the United States beef cattle nutrition. 
Bbstr. .%‘7(1) .-Z-9. March 1957. (Joint of America. An&m. Breeding Abstr. 34-38. Feb. 1957. 
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French, M. H. and H. P. Ledger. Live- Jones, H., H. M. Brundrett, and R. D. 

of antibiotics in 
Feed Age W(9) : 
(Purdue Univ., 

weight changes of cattle in East Africa. 
Emp. Jour. Exp. Agr. 25(97) :lO-18. 
Jan. 1957. (Joint An. Ind. Div. of 
E.A.V.R.O. and E.A.A.V.R.O., Masai- 
land) 

Radeleff. Ranch tests against cattle Spedding, C. R. W. Grazing manage- 
grubs with the systemic insecticide ment and the control of parasites. Agr. 
Dow ET-57. Agr. Chemicals 1.2(‘7):45, Rev. ll(9) :C4-b7. Feb. 1957. (Grass- 
95, 96. July 1957. (Ent. Res. Div., Agr. land Res. Inst., Hurley, Berks., Eng- 
Res. Serv., U.S.D.A.) land) 

RANGE LIVESTOCK MANAGEMENT 

Production, feeding, pests and diseases, history 

Beynon, V. H. Contribution of grass- 
land to the economy of the farm. Agr. 

method of determining the economics 
of establishing and fertilizing them. 

Food. 14(4) :2.%%‘9. April 1957. (Univ. 
of Maryland, College Park) 

Rev. J(3) :dl-B7. August 1957. (Bristol Fla. Agr. Exp. Sta. Bull. 585. 36 pp. 
4 Univ., England) May 1957. (Agr. Exp. Sta., Gaines- Whyte, R. 0. International development 

ville) of grazing and fodder resources. I. 
Reuss, L. A., N. K. Roberts and R. E. L. Jour. Brit. Grassland Sot. Z?(2) :103- 

Greene. Pangolagrass pastures for Wagner, R. E. Grassland, green pulse of 1.75. June 1957. (Agr. Div., FAO, 
beef production in central Florida; a New Zealand. Better Crops with Plant Rome, Italy) 

RANGE AND LIVESTOCK ECONOMICS 
Land utilixatiorc and administration, pr0aucti0~ costs, marketing, ranch organization 

Behrens, Richard. Influence of various 
components on the effectiveness of 2,4,5- 
T sprays. Weeds 5(3) :183-196. July 
1957. (A. and M. College of Texas, 
College Station) 

Birch, L. C. The meanings of competi- 
tion. Am. Naturalist. 91(856) :5-18. 
Jan-Feb. 1957. (Univ. of Sydney, 
Australia) 

Brisson, G. W., W. J. Pigden and P. E. 
Sylvestre. Effect of frequency of ad- 
ministration of chromic oxide on its 
fecal excretion pattern by grazing cat- 
tle. Canad. Jour. Anim. Sci. 37(l) :90- 
94. June 1957. (Canad. Dept. of Agr., 

Ottawa, Ontario) ing intake of four subtropical grass 
Daniel, Harley A., Maurice B. Cox, species. Austrl. Jour. Agr. Res. 8(4): 

Billy B. Tucker and Frank G. Viets, 359-370. July 1957. (Div. Plant Ind. 
Jr. Design of plots conforming to the C.S.I.R.O., Cooper Lab., Lawes, Qld.) 
land for evaluating moisture eonserva- 
tion practices. Soil Sci. Sot. Amer. Page, Glen E., Dale E. Kirk and T. L. 
Proc. Cl (3) :347-350. May-June 1957. Jackson. A self-propelled forage plot 

(Soils Cons. Serv., Guthrie, Oklahoma) harvester. Agr. Eng. 38(l) :36. Jan- 
uary 1957. (Oregon State College, 

Kershaw, K. A. The use of cover and Corvallis) 
frequency in the detection of pattern 
in plant communities, Ecology 38(Z) : Schultz, Vincent and Robert J. Muncy. 
291-299. April 1957. (Univ. College of An analysis of variance applicable to 
North Wales, Bangor) transect population data. Jour. Witd- 

L life Mangt. .21(3) 3,274~Z!78. July 1957. 
Milford, R. The value of faecal nitro- (Maryland Agr. Exp. Sta., College 

gen and faecal crude fibre in estimat- Park) 

Foresters to Meet at Syracuse 

“Forest Land Use in Transition” 
will be the theme of the 57th annual 
mee~ting of the Socie,ty of American 
Foresters scheduled to ,be held Novem- 
ber 10-13, in Syracuse, N. Y., at the 
Hotel Syracus,e. More than 1,000 
American and Canadian professional 
foresters, wives, and guests are ex- 
pected for the meeting. 

The 11 subject divisions of the So- 
c&y will meet progressively on Mon- 
day evening, November 11, and during 
the following t’wo days. Technical mat- 
ters will be discussed in the following 
fields : forest management, silviculture, 
fo,rest products, priva,te forestry, range 

management,, publio rela(tions, forestry 
education, forest economics and policy, 
watershed management, wildlife maa- 
agement, and forest recreation. 

FieId trips throughout the centra.1 
New York region and the Adirondack 
Mountain area, have been scheduled for 
the two days immediately preceding 
the convention-Friday and Saturday, 
November 8 and 9. 

Range Research at New Caloosa Station 
Inspected 

Fifty-five ranchers and technicians 
from ad1 over south Florida inspect,eld 
range research work a.t the first an- 
nual field da,y of the Caloosa Experi- 

mental Range in southern Charlotte 
County, Florida, on May 24, 1957. 

The! Caloosa range consists of 1,600 
acres owned b,y the Babcock-Florida 
Company and is the scene of a co- 
operative research project between the 
company and the U. S. Forest Service. 
Research work on the project began 
last year. 

Research work now underway in- 
cludes a level-of-stocking trial, effects 
of burning on lengthening the green 
forage perio,d and on forage quality 
and production, a, study on ways of 
getting rid of saw-palmetto and other 
low-value plants, and st,udies of tree 
planting for pulpwood or lumber pro- 
duction. 
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Improving the World’s Grasslands- 
A Review of the Proceedings of the Seventh 
International Grassland Congress 

A. L. HAFENRICHTER 

Plant Ma,terials Techn,ician (West), Soil Conservation 
Service, U. S. Department of Agriculture, Portland, Oregon 

The1 Seventh Internatlional Grass- 
land Congress was held at Massey Ag- 
ricultural College, Palmerston North, 
New Zealand, November 6-15, 1956. 
About 300 attended the Congress from 
36 countries; 39 were from the U.S.A. 

The Congress was organized strictly 
as a, scientific conference. Papers were 
by invitation only, and 52 were given 
in 13 plenary sessions, 4 papers to a, 
session. All pa$pers were printed prior 
to the Congress and distributed to 
regis.trants. Ea,ch author presented a 
summa;ry in 15 minutes, and then 25 
minutes was given to discussion. Ad- 
herence to the agenda, was enforced. 
During the Congress conducted tours 
to the fields aad labo8ra,tories of Massey 
Agricultural College and the Grass- 
land Division of the< Department of 
Scientific and Industrial Research 
were available. 

Five evening meetings were sche- 
‘duled for opening ceremonies, ad- 
dresses, receptions, and films that. 
showed the grassland agriculture of 
New Zealand. 

The Congress was supplemented 
with well-organized conducted tours to 
farms, experiment stations, and pro- 
cessing plants in New Zealand and 
Australia. The tours illustrated grass- 
land research and the application of 
research results on farms. Maps, good 
brochures, and well-informed guides 
were provided. 

The next Congress is to be held in 
Great Britain in 1960. The following 

. 

one will problably convene in the Trop- 
ics. 

The central theme of this the 7th 
Congress was the plant-soil-animal re- 
lationship. The theme was’ carried out 

Dr. Hafenrichter was the ofi& rep- 
resenta,tiue of the American Society of 
Range Malnageiment at the Sevetith In- 
ternational Grassla(n,d Congress held in 
New Z&and, Novemiber s-15, 1956. 
This report of the proceedings of the 
Congress wlas presented by Dr. Hafen- 
richter a#t the Tenth Annua$l Meetin’g 
of the Society a’t Great Fa’lls, Montana, 
January 29-Februasy 1, 1957. 

quite well. Work on irrigated pastures 
and meadows might ha,ve been a de& 
sirable addition tot the\ agenda, and 
more pa,pers on range mana,gement 
would have been valua,b’le. 

Macro- and Micro-Climatic Factors in 
Pasture Production 

Several workers are using values 
from weather data and developing for- 
mulae that: (1) Correlate pasture 
production with snch data,, (2) explain 
response of species and strains of pas- 
ture plants to clima.tic conditions in 
different areas within a continent, and 
(3) aid in determining sources of prom- 
ising plant materials in other coun- 
tries. Some good correlations were ob- 
tained, but reference was made to the 
limitations of using recorded meteor- 
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logical data. It, was pointed out that 
mana,gement can ble an important fa#e- 
tor in reducing the effect of ma#cro- 
climates on pa.stures. A modified P/E 
ratio has been developed to indicate 
possible response of pa,sture species to 
limiting clima,tic conditions. The names 
of Ball, Transeau, Tho~rnthwaitg Boa- 
youcos, and Hiesey are! prominent in 
such discussions. 

Controlle’d conditions for telmpera- 
ture, soil moisture, light, and humidity 
are being used to, study growth re- 
sponses of species, and strains of pas- 
ture grasses, and legumes. In New 
Zealand results are correla,ted with the 
behavior of the same strains at seve,ral 
field stations where these factors are 
recorded. Only. by planned continuity 
for the work can such studies, furnish 
the desired blaekground for develop- 
ment oi bstter strains. Another phase 
of work is the study of micro-climatic 
factors. Micro-climates tie influence 
the response of pas,t.ure plants, but it 
was shown that management may mod- 
ify the1 relsult. Some work of this 
character is underway in the U.S.A.; 
other work has bleen begun and then 
discontinued before morel than indica- 
tor results were obtained. 

Environment and Plant Improvement 

The pa.pers on this topic may have 
keynoted the plantsman’s responsibil- 
ity in the plant-animal-soil relationship. 
Interna,tional coopera,tion in obtaining 
potential pasture plants, in classify- 
ing genotypes, and in registering 
strains was urged. At first some of 
the discussion may ha,vel seemed phi- 
losophicaJl, but it must be recognized 
that men in t,his relatively new field 
were basing their conclusions on long 
experience. Some more organized effort 
may be warranted now that interna- 
tional exchange and tra,de in herbage 
seeds is expanding in an at,mosphere of 
gr&er freeidom. 

The Principal Plant Introduction 
Officer for Australia has studied the cen- 
ters of distribut,ion of cultivated pas- 
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ture grasses. in the world and a,t- 
tempted to expla.in the ecological and 
evolutionary factors tha,t limited these 
centers to’ one major and two minor 
areas. The grasses of importance to 
cultiva,te agriculture today are limited 
to 40 out of 10,000 known species. Of 
these 40, 25 are of Eurasian origin 
a,nd wholly in the! temperate zone\, and 
9 are strictly tropical. The origin o’f 
domestic grazing animals corresponds 
to, the1 regions of origin of cultiva.ted 
grass]es, 

Plant introduction work can be more 
o,bljectivej if the centers of origin of 
species are known and the ecological 
conditions there ase correlated with 
the area, for which the introduction is 
being made. Species, and ecotypes are 
collected from these morel specific po- 
tential areas and their genotypic char- 
acteristics and phenotypic responses 
studied in the area, to which they are 
introduced. Fo,llowing this pattern, 
the1 Co’mmonwealth Scientific and In- 
dustrial Research Organization has 
ma,de an exhaustive collection of Pha- 
la&s tuberosa shnoptera a.nd Trifo- 
Gum surbterrameum strains, and are 
studying them under selveral climatic 
and edaphio conditions. 

Dr. R. 0. Whyte of F.A.O. pro- 
posed to have a full-time man who 
would a.ccompany men exploring for 
pa#sture plants in any country of the 
world, regardless of who, might be ma,k- 
ing the exploration. This a.pproach t,o 
correlated exploration met, with fa,vor- 
ab3e respons’e from those asslembled to 
discuss8 the proposal. 

It was quite obvious that range 
gra.sses ha,ve ha:d relatively minor con- 
sideration b’y those most active1 in plant 
introduction and strain tes’ting work in 
the world. Even so, one renowneNd 
plant. breeder ma,del this concluding 
statement: “We must guard against 
falling into the error of underestima,t- 
ing the contribution that the improve- 
ment and efficient, use of natural vege- 
tation could make’ tot our a,gricultural 
resources,.” 

In this session and the discussion 
following the papers’ it was, quite evi- 
dent that strains had replaced spec,ies 
in the evaluations of grasses for use. 
Also, it was increasingly evident that 
much remained to be ‘done to classify 
and relcord phenot,ypio and genotypic 

res,ponses. But, until men working in 
the field have a, correla(ted approach, 
progress is, bound to, ble slow. For the 
most part, evaluation of strains has 
been b,as,ed on assessments of yield 
which ha,ve proved misleading unless a 
prescribed management system was 
used. Some workers who are devoting 
considerable attention to, range plants 
and their improvement in this conntry 
should have contributed to the session. 

Pasture Plant Breeding 

Dr. D. C. Smith of Wisconsin key- 
noted this, section. He ma’de some 
significant statements. Direct, improve- 
ment of vigor and yielld of forage va- 
rieties, has been disappointing. Ad- 
vances in disease resistance, winter 
hardiness’, seasonal production, etc., 
ha,ve been made. It wasI emphasized 
that blreeding for qualitative facto,rs 
has, been more successful than for 
quantitative factors. Even so, improve- 
ment. has been ma,de primarily bjy 
making selections from ecotype popu- 
lations already in existencei. Local en- 
vironments have exerted selective forces 
which have served in many species to, 
develop strains of ma,j& value. This 
gives, confidence1 to plant men in our 
range area who aret working with cross 
pollinate’d species of na,tive grasses and 
mapping their ada,ptation. This may 
bei a sounder approach than we im- 
agine, especially where c’imatic and 
edaphic conditions are limiting and 
variable. 

Another paper s,howed that there 
was little correlation between quanti- 
tative differences among spaced plants 
in a, nursery and their performance 
when tested in plots or fields. The 
compar%ons ase more valid for quali- 
tativel differences. 

Progress has been made in standard- 
izing methods for ‘determining the com- 
bining ability and degree of inbreeding 
depression of individual plants and in 
the numbler of individuals to be co’m- 
bined in a synthetic. Some sacrifice of 
gene1 base is, necessary to get greater 
stability during succeeding seed in- 
crease’ generations; hence, rather homo- 
geneous conditiona may be necessary 
in the field to obtain the! great& value 
from such work. In range areas such 
conditions are seldom realized. 

One of the1 very successful grass 

bsreetiers in the United States proposed 
a method for plant impro8vement that 
may have appli&ion to some parts of 
the range country. In order to retain 
the superior vigor of some1 F’l hybrids 
he proposed establishing seed fields by 
vegetative means,. This is initially cost- 
ly, but the return on the investment is 
ra,ther quick. The method is easy with 
sod-forming grasses but has limitations 
for bunchgrasses unless they are apo- 
midic. In some cases veg&atively 
established s,eed fields, ha,vet been pra.cti- 
cal. He suggested that the method 
could be easily a.pplied in the case of 
grasses that are ordinarily dioecious 
(male and female florets on separate 
plants), which is the case with two of 
our indigenous western range species. 
The metho’d has also been applied to 
a, monoecious exotic pasture grass, but 
much preliminary work by the plant 
breeder was necessary to insure suc- 
cess. It is significant that yield as well 
as qualitative characters can be in- 
creased by this method, but potential 
users must be conditioned to initial 
co&, and it, may be profita,ble to dis- 
card the “chea,p seed” objective. 

Pasture Establishment 
Management 

The1 principal paper on establish- 
ment pointed out the advantages of 
band seeding on prepased seedbeds. 
They are quite well known to pasture 
workers and are stated a.s: (1) Nu- 
trients ‘do not become fixed and un- 
available to plants because of less 
contact of the fertilizer with the soil, 
(2) fertilizer is less available to weeds, 
and (3) fertilizer is more readily avail- 
abIle to young seedlings, 

Band seeding has unque&ioned ad- 
vantages when pasture plants axe 
seeded on nutrient deficient soils, blut 
where P2Os is the princ:ipal limiting 
nutrient it ca.n beI successfully mixed 
with seeId and drilled. In range work 
where weedy annual grasses offer 
strong competition it would be advan- 
tageous to band N if responses to this 
nutrient are obtained. However, the 
banding of this fertilizer must bte done 
with great care. When N and K ap- 
pear in the formulation they ma,y be 
quite toxic in banding work unless at- 
tention is giveln to the form or “car- 
rier” of the fertilizer ingredients. 
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The management methods discussed 
were competition between grasses and 
legumes, the effect of fertilizers on 
,botanical co,mposition and nutritive 
quality,. and the influence of trampling 
hly stock. 

Intera.ctions are more vital in de- 
termining yield and composition of cul- 
tivated pastures than are single factors. 
The point was made that competition 
between two species for two factors 
(such as light and nutrients) exceeds 
the simple sum of each fa,ctolr sepasa,tec 
ly. Fertility level1 influences competi- 
tion between grasses a.n’d legumes. 
When fertility is high, grass dominance 
results, but clover dominance results 
when fertility is low. 

In countries using high rates of com- 
merc,ial fertilizers, P and K increase 
grasses and legumes and decrease 
weeds; N increases grass and decrea,ses 
legumes. The point was made- re- 
peatedly that, the N in sta,ble manures 
decreases legumes in pasture mixtures 
less than an equivalent amount of com- 
mercial N. One of the lea.ding pasture 
men ma,de this statement several times: 
“The grea.test problem confronting 
fertilizer manufactnrers is to give us 
a form of N that is compatible with 
legumes.” Interactions between ferti- 
lizer elements were discussed and re- 
peatedly demonstrated in the field. We 
may be entering a stage of paslture 
management in the1 western United 
States where easeful studies bearing on 
this point are necessa,ry. The men from 
countries using high rates of fertilizers 
stressed the point that many mistakes 
are made b’y increasing the1 rat’es of all 
nutrient elements rega,rdless of the 
needs of the soil for each of t.ho prin- 
cipal nutrients. 

Compet’itioa for light between any 
two pasture species, bmut especially be- 
tween a legume and a grass, influences 
botanical composiltion of the pasture. 
A leaf area index (LAI) has been de- 
veIlloped and applied to species to show 
(1) their tolerance to shade? land (2) 
the et&& of degress of shade on growth 
occurring after defoliatioa. For ex- 
ample, a LA1 of about< 5 is needed for 
maximum utilization of light. The ap- 
plication is : defoliation by grazing of 
appropriate frequency and intensity to 
keep the LA1 about 5 gives a more 
leafy herbage without, loss of yield. The 
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value of the index s.hould ble established 
for different species and for ma,jor 
differences in environment. Some em- 
pirical methods are now used in the 
West that take. this factor into a.ccount, 
but perhaps some precise work on 
LA1 might have value. 

One paper dealt with the1 influence 
of treading on cultivated pastures. The 
brief for the advant’ages of treading in 
improving ryegrass-white clover pas- 
tures so common in New Zealand 
seemed contrary toI the1 experiences of 
many at the Congrelss. It was shown 
tha.t a Jersey cow on a( pasture giving 
400 cow-days of grazing compacts the 
soil at the rate of 360 pounds per 
square inch per year. Ot.her advan- 
tages for using hea,vy stock on pastures 
in a dominantly sheep country were 
reduction in percentage of weedy 
grasses, herbs, and shrubs. 

The Pasture: Grazing Animal Complex 

Four papers were given on this topic. 
The first two dealt with metho,ds for 
more accurately estimating the efficien- 
cy of feed conversion to milk and meat 
by dairy cat,tle and sheep. The chromi- 
um oxide method (CraOs) as an ex- 
ternal indicator in grab-sampling tech- 
nique was regarded as accurafe by 
animal nutritionists. 

The third paper presented dafa from 
many yea.rs of study in New Zealand 
with dairy c,attla on ryegrass-clover 
pasture. Sufficient work has been done 
to develop a8 formula, substantiate it, 
and allo,w a conclusion like this on 
pasturegrazing animal relationships: 
“A good Jersey cow a,veraging 850 
pounds live weight, gaining 150 pounds 
during the period from after-calving 
one year to’ before-calving the next, 
and producing 800 gallons of milk con- 
taining 400 pounds butter fat, will con- 
sumo annually 8,000 pounds D.O.M. 
(digestible organic mat,ter). This is 
approximately the amount of D.O.M. 
that an acre’ of goo’d pa.sture yielding 
12,000 pounds DM per annum would 
provide if the whole of it were com- 
pletely utdlized.” The application of 
this approach is otbvious. 

The final pa.per in this session gave 
14 ta,bles summarizing 11 years of data 
on the effects of grazing methods, kinds 
of stock, and stocking rate on the ef- 
ficiency of converting cultivated pas- 

turo to animal products. The relative 
effect of thes.e three factors allowed 
these generalizations : 

On a per acre basis even extreme 
differences in grazing methods 
(set, stocking vs. strip grazing) 
are associated with relatively 
small effects on efficiency. 
The relative efficiency of animals 
used to convert grass pasture can 
be a fac.tor of major importance 
influencing output per acre. 
Rate of stocking is the most pow- 
erful factor influencing efficiency 
on a per acre basis, but not on a 
per animal blasis. 

This work is blased on high-produa- 
ing humi’d grasslands where pasture, 
hay, and silage are the sole diet of the 
livestock. The pastures are predomi- 
nantly ryegrass-white clover with P205 
fertiliza.tion. 

Legumes and the N Cycle 

The1 principle underlying herbage 
pro,duction from grass-clover associa- 
tions in New Zealand is to correct all 
nutrient deficiencies likely to limit 
clovelr growth and N fixation and t’o 
rely entirely on clovers and the soil 
a.s the primary source of the large 
amounts of N needed by the grasses. 
“Clovers fix more than 500 pounds of 
N per acre! per year under the best 
climatic conditioas in New Zealand.” 

Grasses are especially efficient in re- 
co,vering applied N; about 60 percent 
of the recovered N is in the tops and 
at least 30 percent in the roots. There 
is a linear relationship between N ap- 
plied and the yield of grass, but if 
solme factor other than N is limiting 
to’ yield, the peroent of N in the grass 
increases,. 

By a carefully desigrmd study with 
white clover it was shown that there 
is no underground transfer of N from 
clover to grass by means of excretion 
fro’m the clover. Clovers contribute ni- 
trogen only when nodules are sloughed 
and decomposed or when clover roots 
decompose, The average life of clover 
nodules when there is good nodulatioa 
is about 6 weeks. Their “life” depends 
on the supply of carbohy’dra,tes in the 
plant, ‘and they are quickly sloughed 
when tho c,lover is defoliated. Clovers 
differ in the percentago of N in the 
nodules. White clover averages 6.3 



percent, red clover 3.9 percent, and 
birdsfoot trefoil a.s high as 10.6 per- 
cent. 

Roots of clover also slough with de- 
foliation and decompose to’ liberate N, 
but the work shows that the sloughing 
and subsequent decay of nodules is the 
major source of N transfer. The re- 
sults apply to methods of rotation 
grazing. 

A third pa’per in the section dealt 
with cooperative work between Aus- 
tralia, and New Zealand on strains of 
Rhizobizlm. The results are quite simi- 
lar to the) familiar differences among 
strains of plant pathogenes. They do 
point out that strains are more specific 

’ than is ordinarily supposed. The XX+ 
sponse of va,rieties of sublterranean 
clover to strains of Rhkobium in the 
field may be quite different from lab- 
oratory results. The difference may 
change when tests ase ma,de on dis- 
tinctly different soil types. Obviously, 
we may expect refinements in the manu- 
fa,oture of cultures and may need ret 
fined tests to explain some failures of 
inoculation in the1 field. 

The Soil-Plant-Animal Relations 
Where Macro- and Micro-Element 

Deficiencies Occur 

Deficiencies in the minor elements 
of MO, Co, Cu, and Zn are rather wide- 
spread in Australia and New Zealand, 
as well as in some European countries. 
Imbalance in the MO :Cu ratio in plants 
has caused animal diseases, some of 
which cannot be cured. Minor element 
deficiencies have delayed land develop- 
ment for cultivated pastures in ra’ther 
large areas. 

Detailed work during the past, 15 
years has correlated deficiencies with 
soil type, and soil survey maps can now 
be used to ascertain where deficiiencies 
may occur. This has been done by 
analyzing an “indicator” plant, tha.t is 
widely dist,ributed. 

Deficienoies are not only rela)ted to 
the kinds of parent’ rocks from which 
soil was formed but are influenced by 
degree of weathering, other soil-modi- 
fying influences, erosion, and soil man- 
agement. 

Co deficiency was found to be the 
ca,use of “bush sickness” on volcanic 
soils. It was corrected with 5 ounces 
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of CoSO4 per acre. Forage should con- 
tain 0.1 ppm of cobalt. 

Many soils were sufficiently deficient 
in MO to prevent the growth of white 
clover. Heavy liming releases MO in 
many cases, but an application of 5 to 
7 ounces per acre MoS04 was equal- 
ly effective in correcting the deficiency. 

The ava.ila,bility of Mo is increased 
more by basic slag than by superphos- 
pha,te in soils deficient in Mo. 

The forage1 from soils deficient in 
Cu but high in MO causes, a, loss of Cu 
from the liver of sheep (especially 
non-pregnant ewes), and the loss is 
aocentuat’ed in the presence of in- 
organic sulpha,tee. This is especially 
common on peat. Adding 5 to 7 
pounds of CuSO4 per acre corrects the 
Cu deficiency and clovers respond di- 
rectly. 

Phalasis (Phala&s t. stertoptera) 
staggers is a, noncurable disease of 
sheep that occurs when they graze 
exclusively on Phalaris for 2 weeks or 
more. The causal agent is not known. 
Where other feeds are mixed *with 
PhalZaris the disease does not oc,cur. 
PhaZal& provides. early pasture be- 
cause it grows rapidly with the first 
la,te fall arid early winter rains before 
other plants recover. Phalaris staggers 
has been shown .to be associated with 
Co deficiency. Adding CoSO4 to the 
soil is not very effective, as Phda~mk 
takes up Co slowly. In contradistinc- 
tion, subterranean clover takes up Co 
rapidly. Subclover is commonly grown 
with PhaZwis but does not, grow as 
rapidly in early winter. So far as is 
known, a,pplying CoSO4 to the pasture 
or providing it as a supplement are the 
best preventive mea.sures. 

Commercial fertilizers, to’ which one 
or two minor elements have been a.dded 
ares now availa.ble in Australia and 
New Zealand. 

The Digestion of Pasture Herbage by 
the Ruminant Animal 

Two o,f the four pa.pers in this ses- 
sion were highly techniclad and should 
be reviewed by those velrsed in the tie- 
ta.ils ob animal physiology. They deal 
with the physiology aad mechanism 
for protein digestlion. 

A third paper dealt with pastures 
in New Zealand that contain ra.ther 
large amounts of New Zealand white 
clover, New Zealand perennial rye- 
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grass, and sometimes H-l or short rota- 
tion ryegrass. Growth is very rapid in 
early spring, especially if H-l ryegrass 
is used. The protein eontent of this 
early season feed is often more than 
30 percent.. Facial eczema often oc- 
curs in sheep when grazing pastures 
at this time. Ill thrift in hoggets also 
occurs when young growth of ryegrass 
is eaten. The period of incidence of 
these diseases is short. When dry for- 
age is also fed, the diseases can be con- 
trolled. 

Goliter may, occur due to, low 12 in 
H-l ryegrass, especially when clovers 
high in HCN are in the pasture. The 
new New Zealand white clover, al- 
though high in HCN for which it was 
bred, does not, go beyond a safe HCN 
threshold. New Zealand perennial rye 
gra.ss is fortunately high in I; hence 
strains’ of both grass and clover may 
differ in composition and can contri- 
bute to the incidence of animal dis- 
eases. This suggests that’ careful car- 
relation of the work of agronomists 
and animal nut#ritionists becomes in- 
creasingly necessary, especially in areas 
of intensive grassland a,Ogriculture. 

A fourth paper reviewesd the present 
knowledge of the causes and mecha- 
nisms of blotaL. Proposed methods for 
prelventing and treating bloia(t were re- 
viewed. The physioloBT a.nd mecha- 
nism of bloa,t are1 not yet solved. A 
ra,ther recent preventive is the spray- 
ing of pasture with emulsified peanut 
oil at the rate of 3 ounces per cow-day. 

Pasture Development in DifBcult 
Environments 

An outstanding paper on work with 
range plants, dealt with the ‘difference 
in the response of species in the South 
African veld to cutting a.t different 
heights and a,t different times. The re- 
snlts of the work can be used to pin- 
point the influerme of management on 
botanical composition of native range 
and on the, vigor of the1 differeat plants 
in the stand. There too ithe species dif- , 
fer in the height of the et-own, in the 
date of flowering, and in recovery after 
cutting or grazing. The1 essential struc- 
tural fea,ture is the position of flower 
and leaf primordial tissue. Defoliation 
at’ critical periods with respect to these 
primordial tissues could be used to re- 
duce undesirable grasses and promote 
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the more desirab,le. This would be a 
direct a.pproach to’ the rotation-de- 
ferred grazing system. 

Defoliation of veld gras’ses always 
results in stoppage of root growth. If 
the grasses’ ase clipped too closely the 
roots cease to function and grow and 
new roots must be produced. Hence, 
defoliation nolt only influencss the rate 
and manne’r of above-ground growth 
bnt als’o has an effect on root function. 
We recognize this in our range work, 
bnt the salient point of this pamper was 
the differential response of species. 

A pa.per on range land research in 
the western United Sta(tes stressed the 
opportunities for manipulating the en- 
vironment to increa.se productioa. 
Special emphasis was, placed on the 
use of N and S as soil ameadments that 
ha.d increase’d the yield of annuals. N 
had also advanced the date of grazing 
reladines,s, but, P and S were regarded 
as not influencing this improvement. 
The addition of an annual exotic self- 
seeding clover by overseeding it on the 
annual grasses increased productio,n 
and amount, 02 protein in the forage. 

Two additional points were ma,de in 
the paper. The the& was advanced 
that it may be in error to use1 climax 
vegetation as a references point’ for 
range condition and range develop- 
ment. The second point’ was that im- 
provement in range forage will come 
by the intensive use of exotic s#pecies 
rathelr than by managemelnt of indigen- 
0,~s~ plant associations. 

Closely related to the1 preliminary 
fundamental work on the effects of de- 
foliation on primordial shoot tissues 
and root growth of indigenous grasses 
in mixed stands was the review of 
range management methods as de- 
vedoped for the! sag&rush-grass type 
in the western United States during 
the past 20 years. Rate oP stocking, 
degree of utiliza,tion, season of graz- 
ing, an’d system of grazing with special 
reference to the rotation-deiferred 
method were discusseld as t,hey in- 
fluence production aad range condition 
and trend. Plant management methods 
were stressed, with full consideration 
to animal needs. 

This paper also retviewed melthods 
for reducing unde.sirable plants, on 
ranges’ in fa.ir or poor condition and 
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stressed the1 need for periodic check on 
c80ndition as, a blasis for more precise 
a8pplication of developmental methods. 

The place1 of s,eeding for restoring 
grazing capacity along with methods 
for insuring reasonable1 success under 
diffic.ult conditions was discussed. The 
possiblle secondary value of resee&d 
areas such as, supplementing the native 
range1 in season of grazing and extend- 
ing the1 season of grazing were pointecl 
out’. This paper was one of three in 
the Congress that called attentJon to 
some of the advantages1 oP using in- 
digenous species,. 
. OneI paper in this, ses,sion reviewed 
the results of study and field experi- 
ence in the West during the past 15 
years with methods1 for seeding three 
kinds of rangeland : sagebrush-grass, 
desert, grassland, and annual forage 
range. TheI value! of using land capa- 
bility unit informafion, especially 
under the limiting and variable cli- 
matic conditlions encountere’d in such 
work, was stressed. Melthods of culture 
preparatory to seeding, to’ remove com- 
petition and cosmpensate for limit,a- 
tions, of low soil moisture and fertility, 
were described. The more widely 
ada,pted species tha,t ha,ve bleen found 
useful in seeding were1 discussed, with 
emphasis on the b,etter vasielties thaf’ 
have bleen developed specifically for 
such work, incduding ec.otypes of in- 
digenous’ gras’ses. Results with fertili- 
zers, especially combinattio8ns of N and 
P, an’d t.heir use tot improve yield and 
to extend the, season of grazing in the 
annual range area were describ’ed. The 
value of fertilizera in a8 3-point range 
improvement program that uses un- 
treated range, fertilized ra(nge, and a 
seeded perennial grass with self-seed- 
ing legumes was explained. 

General 
TWO pampers were presented as an 

introduction to New Zealand grassland 
agriculture. Facts and figures were 
giVHl. 

The ecology of these grasslands was 
the1 subject of one1 pamper. New Zea- 
land is truly a pastoral country. Agri- 
culture is the primary industry. Out 
of the total land area 02 66 million 
acses, 17 million are in seeded pastures, 
13 million in “range,” and only 1,400,- 
000 a,cres in cultivated crops Total 

income1 value from agriculture in a 
recent year was, approximately 850 
million dollars, but only $575 million 
from all other sources. Of the total 
value from agriculture, about $750 
million was from aaimal products. So 
remunerative has livestock farming 
become that rather extensive areas 
once used for grain production are 
bleing c.onverted to pasture. The pas- 
toral type of agriculture results in a 
high per capita, return for the labor 
force of 135,000 elngaged in it. 

The blasic philosophies of New Zea- 
land grassland a,gricultura are : 

Utilize the maximnm of herbago by 
in situ grazing and relduce conserved 
grass (hay and silage) to a mini- 
mum. 
Land development and pasture1 im- 
proevvement rests on ma$ing the 
country carry a8 heavy stocking rate 
-6 to 8 ewes plus 1 dairy CQW per 
acre-so that there is a shower of 
fertility returned to the land to 
grow the next crop of grass. 
Use clolvers and minerals that in- 
duce clover development. This pro- 
vides the1 all-essential nitrogen for 
the grass,esl, and the clovers a,re the 
mainstay of production in the sum- 
mer. The nitrogen is, returned to 
the “sward” in the dung and urine 
after e&oration by the grazing 
animal. NoI commercial nitrogen is 
used. 
There must blet hoof-crushing power 
and the mouths, to combtat the urge 
of scrubland (brush) and forest to 
return. The grass, will look out for 
itself if the stock-carrying capacity 
is increased lbly morel clovers and 
more minerals . 
The sex fa.ctor dominates grassland 
utilization. Utilizaltion is based on 
the female animal that, has a low 
winter feed requirement and a high 
spring-ea,rly summer requirement,. 
Co~ws areI not milked in winter, and 
calves are sold as, very young veal. 
Lamb,s are weaned at 39$ months 
and are sold before the dressed 
carcass elxceeds 35 pounds. Thus 
when pas,ture gro’wth declines after 
the rains stop in early summer and 
ceases, aga.in with low temperature 
in the fall, the cows and ewes do 
not require1 as much lush feed. 



CONTEST RULES-1958 
Collegiate Range Plant Judging 

Contest 

ELIGIBILITY 

Group 1. Teams: Each college may 
enter one team composed of three or 
four members. If the team is com- 
poseId of four members, all four ma,y 
participate in the contest. The three 
highest, scoring members will be con- 
sidered the team for the college. 
Team members must be un’dcrgradu- 
ates in the college which they repre- 
sent. They may have completed all 
degree requirements but have not 
gone through degree formalities, e.g. 
a student, may ha,ve completed his 
degree requirements at the end of 
the fall quarter of school but will 
not receive his degree until June 
commencement. 

Group 2. Individuals : Any under- 
graduate student in a.ny regulas csll- 
lege course of study may compelte for 
individual honors. Team members 
will be automatically considered as 
entered in the individual competi- 
tion. 

CONTEST RULES 

1. Fifty plants, appearing on the 
master list, will be selected from the 
specimens brought to the national 
meeting b,y interested parties and team 
coaches. The specimens brought to, the 
national meeting will not have been 
seen by any contestant, at any time. 

2. Plant specimens will be mounted 
on 11 x 16 herbabum pa,per. The spel- 
cimens will no,t be covered with any 
protect.ive material. 

3. Contestants shall not be permitted 
to inspect any of the plants’ brought 
to the national meeting for the contest 
prior to the contest. 

4. Contestants will have fifty-five 
seconds to write in the generic and 
specific na,mes and tot check the charac- 
teristics of each plant. (Score cards 
will be provide’d.) Five seconds will 
ble allowed to move to the next plant. 
Total elapsed time per plant will ble 
one minute. 

5. Contestants will have three min- 
utes at the end of the contest to check 
their pa.pers. Contestants8 will not be 
permitted to look at any plant a second 
time. 
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6. There will be noI rest,rictions on 
the number of duplicate mounts. 

7. Contestants will not be permitted 
to handle the mounts. 

8. Contestants may use a, hand lens 
to as,sist in identifica,tion of the plants. 

9. While the1 contest is, in progress 
t,here shall be no, conferring between 
contestants or bet~ween contestants and 
anyone else, except, as directed bly the 
person in charge of the coatest. Only 
the contestants and designated super- 
visors are to ble present during the con- 
test. 

IThe rules printed here are for the 
pid~alnce of contestants, coaches, aln,d 
judge6 in the “Collegiate Ralnge Plavzit 
Judging Contest” alnd the ((Photograph 
Contest” act the aannuaL meethag of the 
AmricaVn Society of Range Manage- 
ment at Phloenix, Arizona, January 28 
to February 2, 1958. These rules, de- 
veloped by the1 Con,test Rules Commit- 
tee supersede aHl prior rules. 

All colleges are welcome to partici- 
pate in the Rartge Plant Judp*ng Con- 
test, either on a team or acy1 individual 
basis. For furtheir information, inch&- 
ing the Master Pla’nt List, write to the 
Chairmm of th#e Contest Rules Com- 
mittee : Prof. A. C. Everson#, College of 

Forestry, Colof*ado State University, 
Fort Collins, Colorado. 

CONTEST SCORING 

1. The CoIntest and Displays Com- 
mittee will conduct the contest. This 
will include arranging for a, contest 
room, selecting the contest specimens, 
instructing the co,ntestants as to pro- 
cedures,, aad scoring the contestants’ 
papers. 

2. If either the generic osr the speL 
cific name is incorrect, four points will 
be substracted and no’ credit will be 
given for chasaeteristics correctly 
identified. If the. plant, is identified 
correctly, one-half (l/2) point will be 
substracted for each incorrect chasac- 
teristic checked. Therefore, the contest 
will ha.ve a possible total of 200 points. 

3. If the plant is identified correctly, 
olne-half (I,$) point will be subtracted 
for each generic and each specific name 
that is miss.pelled. No credit will be 
given for correct spelling. If the plant 
is nolt identifie’d correctly, spelling will 
ble disregarded. 

. 
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Photograph Contest 

ELIGIBILITY 

Any member of the American So- 
ciety of Range Management may parti- 
cipa.te. A member may partic.ipa,te in 
absentia, but it is his responsibility to 
see that his entries are de,livered to and 
picked up from the Contest, and Dis- 
plays Committee. 

ENTRIES 

1. An individual may ha.ve a maxi- 
mum of five exhibits but not more than 
one in ea,ch category. 

2. Black and white photographs 
should be 5 x 7 or 8 x 10 inch prints. 
They may have either a glossy or a 
non-glossy finish. They should be 
mounted with a one and one-half inch 
border on four sides but without 
frames. 

3. A typed ‘description of 50 words 
or less, on a 3 x 5 card, should ac- 
company ea,ch photograph. The de- 
scription should include the title, loca- 
tion, and date of the photograph. 

4. The contestant’s name and ad- 
dress should be attached but not visible 
to, the voters. 

CATEGORIES 

1. Bla,ck and white 
Individual range plant 
Range condition and destruc- 
tion 

Range improvement or man- 
agement practice, 

Range or ranch scene 
Individual range animal 
Range vegetation 
Time sequence of four photo- 
graphs on plant succeslsion 
and/or range trend 

2. Color slides, 35 mm. 
a,. Individual range plant 
b. Range condition and destruc- 

tion 
e. Individual range animal 
d. Range or ranch scene 
e. Time sequence of four slides 

on plant succession and/or 
range trend. 

The Contest and Displays Commit- 
tee will make a pre-contest ‘decision as 
to whether the photographs and slides 
are1 assigned to the proper category. 

SCORING 

A ballot for voting folr one photo- 
graph and one1 slide in each of the 
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respective categories and for a grand first sc,hool to win three times. The 
champion photograph will be provided wins will not have to be in suecession. 
in each registration book. 2. An a,ppropriately engraved rib- 

AWARDS 
bon will be awarded to the second and 
to the third place teams. 

Collegiate Range Plant Judging Con- 3. Individual awards will be given 
test: to the first, second, and third place in- 
1. A rotating plaque will be awarded dividuals. 

to the first place team. This plaque 4. Each contestant will be recognized 
will become permanent property of the with a la#pel label. 

Photograph Contest.: 
1. One award will ble given to the 

first place black and white photograph 
in each ob the seven categories. 

2. A grand champion award will be 
given for the photograph that is judged 
best of all the bla,ck and white entries. 

3. One award will be given for the 
first place slide in ea,ch of the five eate- 
gories. 

RANGE STUDENT ROUNDUP 

Colorado State University 

Student Activities 

Fall activities of the Forestry Club 
began with a freshman initiation and 
steak fry. Foresters’ field day contests 
gave students a chance to demonstra#te 
skills of the profes&on in Octob’er. 

Student members of the American 
Society of Range Management, peti- 
tioned the Colorado Selction for a Stu- 
dent Chapter in November. STEWARD 
ADAMS, Chairman of the Range Sec- 
tion of the Forestry Club’, presentefd 
the constitution to the Colorado Sec- 
tion for approval at its annual meelt- 
ing in Colorado Springs. Colorado 
Section granted C.S.U. students per- 
mission to organize the student chapter. 

During the winter quarter the For- 
estry Club sent the range plant identi- 
fication team to the na,tional meleting 
and cont,est a,t Greaf, Falls. The team 
composed of ROGERS EVANS, LOWIZZL 
BROWN, DAN MACIINTYRE,, and LAMAR 
SMITH and coached by Professor A. C. 
EVE~RSON, tied Utah Sta,te for second 
place. 

Foresters’ D,ays meetings, field-day 
events, banquet, and b&all highlighted 
the winter quarter activities. The new 
Student Chapter was host for the Colo- 
rado Sectioa meeting on campus, Feb 
rua;ry 22, and served coffee. The meet- 
ing included discussions by range re- 
sea.rchers, animal nutritionists, gradu- 
ate students and ranchers on range 
livestock nutrition probletms. 

OTTO WOLFF, noted sheep rancher 
in the Black Hills of South Dakot’a,, 
showed and narrated a film on his 

sheep opelrations at an open meeting 
sponsored by the Range Se&on dur- 
ing the winter. 

H. A. “BUD” PAULSEN presented an 
illustra$ed talk on the vegeltation aud 
research work in southern Arizona, and 
New Mexico1 at the fir& meelting of the 
range section during spring quartetr. 
The Forestry Club took first’ place with 
their floa,t in the Colle,ge Days parade. 

A window display depicting the epics 
in range use and management was pre- 
pared by a, committee1 of Range Seo- 
tion members, for the College Da,ys 
olpen house. Six stuilents, DON CAMP- 
BELL, AR,T CR~QK, BIIX, KEINNEDY, 
JACK MJIIL~LER, FRANK SHIELDS, and 
LAX~AR SMITH, represented C.S.U. at 
the Associiation of Western Forestry 
Clube, annual concdave in Seattle, May 

Colorado range management students ready to leave for their annual spring field 
trip. Pront row, left to right : Robert Juarez, Steward Adams, Wallace Chesbro, and 
Bill Caskey; bac7c row, beft to right: Larry Halls, Henry Bond, Grant Harbour, 
Clarence Rice, Miles Hanrahan, Carl Holt, and Professor A. C. Everson. 
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events, banquet, and ball highlighted 
the mi”ter auarter activitia. The new 
Student Ch&a- was host for the Colo- 
rado Se&ion meztYng on r;tmpus, Fcb- 
mar-q 22, and gervrd roffee. The meet- 
ing &luded disewsions hg range E- 
searchers, animal nutritionists, gr&d”- 
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sheep operations at an open meeting 
sponsored by the Range Section dur- 
ing the winter. 

II. A. “Rut.” P~u,,seh- prwntrd an 
illustrated talk on the vegetation and 
rewnrrh work in southern Arizona and 
Ner Mexiro at the first meeting of the 
range section during sprirlp cpmrter. 
The Forestry Cl& took first place with 
their float in the College Dnps parade. 

A window display depicting the epics 
in range use and management was pre- 
pared by a committee of Range See- 
tion members for the College Days 
open house. Six sttidemts DON CAMP- 
BEI,,,, ART Cmxx, RILI, KDN~EDY, 
JACK MII.IXIQ FRAXK SHIELDS, and 
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the Assoeiatio” of Western Forestry 
Clubs annual mnrlnve in Srattln, Map 
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9-11. Professor A. C. EVE’RSON, For- 
estry Club, Facult<y advisor, accom- 
panied them. 

Stmior sprirbg Youa 
Ten senior range management stu- 

deats left Fort Collins during the 
spring term to study range prolbllems, 
research work, and action programs in 
the central plains and Roc,ky Mountain 
areas (see fipre). The first’ pha#se 
of the trip included visits to the ea.& 
em Colora(do Range Station, KEIN- 
NETH CONRAD ranch in the Colosa,do 
sandhills, Springfield Land Utilizafion 
Projeot, and the U. S. Southern Great 
Plains Field Station at Woodward, 
Oklahoma. Field study of the ranch- 
ing and range conservat,ion pra,etices 
employed on the Mesa De Ma#ya ranch 
nea,r Branson, Colo’rado, completed the 
first leg of the trip. 

The1 second half of the tour included 
a stop at Gunnison to review the, in- 
teragency pilot. range improvement 
area and meadow research program. 
A week was spent in field studies of the 
management practices in operation on 
the MAX HO~YCHKISS sheep ranch near 
Paonia. Students also pa.rticipated 
in the Colorado Se&ion, A.S.R.M., 
meetings at Durango and Mesa Verde 
National Park, Ma,y 24-25. The spring 
tour was concluded with sttops at, the 
Manitou Experimental Forest and 
MAR~CXJS &tle ranch nea,r Woodland 
Park. 

Seniors and faculty extend tha.nks 
to the many federal, state, and private 
concerns and individuals. who gave 
freely of their time to make another 
field tour successful. 

Graduate Shdent Activitks 

JACK REPPERT, graduate research as- 
sistant, finished his master’s degree 
and thesis on the forage preference and 
consumption of ca.ttle at the eastern 
Colora,do range station and has ac- 
cepted a research posit,ion in Cali- 
fornia.. RICHARD DRISCOLL of the Pa- 
cific Forest and Range Experiment 
St,ation at Bend, Oregon, als#o completed 
his master’s pro,gram, reporting on the 
effects of clipping elk sedge at various 
times and intensities. ROY MILLEE in- 
itiated his master’s promgram during the 
winter and will conduct studies as re 
search assistant, at the Eastern Colo- 
rado Range Sta,tion. HENRY BOND, one 

of this year’s seniors, will stay and 
work on a pocketcgopher problem at 
the Black Mesa, Experimental Range 
for a8 master’s degree. 

College and DepatrtmenStal Natters 

Effective May 1, 1957, the thirty- 
first Colorado’ General Assembly ap- 
proved an institutional name change to 
Co’lorado St,ate University. The name 
change recognizes the existing organi- 
zational pattern and status of the in- 
stitntion, and no chaage in the funo- 
tion of the ins,titntion will accompany 
the name change. The1 School’s name 
also became College of Fore&y and 
Range1 Managelment on the same date. 
By action of the State, Board of Agri- 
culture, the depa,rtment’s name will be 
come Department’ of Range Manage- 
ment, effective July 1. 

Departmental Staff Chwges 

Effective July 1, DR. D. F. HE~VEY 
will become1 the .new hea,d of the de- 
pa#rtment of range management. He 
succeeds C. H. WASSEX,, who has served 
as Dean of the School and hea,d of the 
department. DR. H~VEY will also con- 
tinue to serve as Chief of the Forestry 
and Range Management Seation of the 
Agricultural Experiment Station. 

Profes(sor CHARLES TERWILLIGEX, 
JR., has been on sabba,tical leave dur- 
ing the past year initiating a doctoral 
promgram at the University of Wyom- 
ing. During his, absence GEORGE VAN 
DPN~, a 1954 gra’duate of the Univer- 
sity with a master’s degree from South 
Dlakota State College, hax, served as an 
instructor in the department. VAN 
DYNE has accepteld a. position with the 
R,ange Management Department at 
Montana State College starting in Au- 
gust. 

Professor A. C. EVERSON s(erved as 
Forestry Club advisor and Chairman 
of the Colorado Section, A.S.R.M., dur- 
ing the past yeas.-Claaenice Rice, Bill 
Cctskey, Carl Ho&. 

University of Idaho 
As usual, raage majors, took full 

part in the a,&ivities of the Associated 
Foresters, which includes studenta in 
the Fore&, Range’, Wildlife, and Wood 
Utilization opltions. The range men 
provided an authentic-looking camp 
scene for their part of the Foresters’ 
Ball decorations. 

Student officers Nom M&L- and 
DWIGHT KIMSE’P handled the affairs of 
the North Idaho Chapter of the Idaho 
Section, A.S.R.M., this year and did a 
fine job. Under their leadership & fall 
field meeting an’d a. winter meeting 
were held. Range students and staff 
from nearby Washington State College 
were guests at the winter meeting. 

No, extended range field trip was hdd 
this spring, as the present policy is to 
make this trip in alternate years and 
t,o include both juniors and seniors. 
One-day trips were made toI the MC- 
GFUX+OR ranch at Hooper, Washington, 
and to ranges along the lower Clear- 
water River. 

Graduating seniors this year are 
ETHAN FXEXMAN, CHARJXS J~CFX, 
ELLIW LIGHT and ELWIN PRICX All 
have jo,bs with the Burean of Land 
Management, or the Bureau of Indian 
Affairs. 

The graduate student) group this 
yeas consisted of ARNOLD BuLL~(~I(, 
JOHN DAVIS, K~DALL JOHNSON, 
DWIGHT KIMSIZY and BOB OLSOX. 
BUL~CK is working on a range nu- 
trition project, while DAVIS replaces 
KIMSEY on a long-term evaluation of 
reseeded ranges in southern Idaho. 
Boa OLSON is engaged in a study of 
ecotypes in Idaho fescue. KIMSEY, 
who worked on the reseeding evdua- 
tion project, and JOHNSON, who stud- 
ied the comp&ition of halogeton with 
na$tive and reseeded species, both re- 
ceived the M.S. degree in June. These 
men reporte’d on parts of their thesis 
research at the annual winter meeting 
of the Idaho Sectio,n, A.S.R.M., held 
a,t Boise in December, 1956. KIMSEY 
goes to a position with the Intermoun- 
tain Forest and Range Experiment 
Station, while JOHNSON will be occ 
cupied with military matters for the 
next two years. 

Montana State University 
Student activity at Montana State 

University cent.ers mainly in the For- 
e&y Club. A successful ball was at- 
tended by a, capacity cro,wd. The net 
ea,rnings go to’ the support of the 
schomol yearbook and the Club Loan 
Fund. The Loan Fund has about $lO,- 
000 availa.ble to junior and senior stu- 
dents in the School of Forestry. It. is 
used mainly in the spring quarter to 
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fina~lce travel expense1 for the long 
class trips taken by the seniors. 

BARRY PARK of the Fo’rest Service 
was a lecturer in the class in Range 
Techniques. He reviewed the allot- 
ment analysis program of the Forest 
Service. CLARE~NC’E STRONG talked on 
Afghanistan at one of the1 Club meet- 
ings. Two range seniors hold impor- 
ta,nt club posit,ions. DON NELSON was 
ele,c,ted Club President an’d ED BLOEDE~ 
will be Chief Push on next year’s For- 
esters’ Ball. DON NEGSON also won the 
Silas Thompson Award of $135.00 for 
being an outstanding ?Junior. MALCOLM 
IMILIXR, from the Saska,tchewan De- 
partment, of Lands and Forests, was 
hsre getting all the range courses, pos- 
sible in an academic year. We en- 
joyed having him with us. 

Ths Top Cut Hereford Show and 
Sa.le and the West.ern Montaala Angus 
Show and Sale held in Missoula each 
winte,r provide the senio,rs wit’h excel- 
lent examples of quality livestock. The 
seniors also participated in a, eonser- 
vation tour for school children. Range 
condition classes in Palouse Prairie 
mere shown and explained by our sen- 
iors to over 100 people. 

The Senior ra.nge trip was one of the 
highlights of the year. Four stu’dents 
made the trip. Some 4300 miles were 
covered in twenty-nine days. Arizona, 
Ne,vada, Utah and Ida.ho were the 
states visited. The trip provided an 
excellent, on the ground review of all 
aspects of range ma.nagement. Some 
twenty-nine individuals including 
ranchers and representatives of all the 
major land management a,gencies were 
on hand to show and explain their re- 
speetive work. Over two hundred spe- 
cies of range fora,ge-plants were identi- 
fied and evaluated for their importance 
in range’ management. We were much 
impressed by the1 enthusiasm shown by 
all the people with whelm we came in 
eonta,ct. The fact that a lo& of good 
range work was being done was evi- 
dent. The problems of drought, nox- 
ious plant control and management 

* were all vividly represented. The evi- 
deace that range management’ was not 
a classroom subject was made plain to 
t,he class. 
North Dahmta Agricultural College 

The following is an account of the 
Annual Range and Pasture tour of 
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western North Dakota taken by three 
undergraduate and three graduate s(tu- 
dents. This trip concluded three quar- 
ters of advanced training under DR. L. 
D. POTTER, eco!o,gist of the Depart- 
ment of Botany. 

The\ first afternoon was spent, at the 
Northern Great Plains Field Station, 
Mandan, where DR. SCYHOIFF explained 
work b,eing done on the improvement 
of forage grasses. For this early date 
(May al), growth of Russian wild rye 
was highly impress.ivet. Heavy rains 
made roads impass,able to, the expejri- 
mental pastures and irrigation trials. 

As overnight’ and early morning 
guests of LYLE; DAWSON, owner of Oak 
Coulee Ranch, the class inspe&d his 
exc,ellent winter protection furnished 
by deep bur oak coulees,. A tric$ling 
spring, kept free of ice bfy a drainamble 
collecting basin, furnished wa,ter all 
winter. A sod barn over 30 yea,rs old 
gavel an example od the deca,y resist- 
ance of niggerwool skdge roots. This 
ranch, a purebrecd operation, haa a high 
percent,age of land in alfalfa and corn 
to, maintain a herd in better than aver- 
age condition. 

At Breien we visited FRANK WETZ- 
STEXN who leases from the Bureau of 
Indian Affairs in Sioux Connty. Al- 
though last year was quite1 dry, these 
reservation ranges had excellent carry- 
over. Stocking rates have long belen 
maintained a,t 30 a,eres per animal unit 
season. Leas,e rights are 25 cents per 
acre, plus an a.dditional dollar per acre 
if hay is cut. 

At Lemmon, South Dakota, BOB 
SCHNELL demonstrated his high pres- 
sure irriga,tJon system that covers a 
220 foot, ra,dius from one nozz,le. All 
catch pans dispersed within the sprink- 
ler ra.dius received from .38-.42 inch 
per hour, assuring uniform water 
application. Using propane fuel, 
SCHNELL figures costs around $14 
per a.cre to, apply four inches of water. 
An extensive reseeding program is 
nearing completion on this, ranch. 
Tame grass pastures axe used for early 
spring grazing or ha,y, while the cool 
season native species are deferred. An 
article on grass seeding written by 
SCHNXLL appeared in the November 
1956 Rancher Issue of the Journal of 
Range Management. 

The following morning Superintend- 

eat DOUGLAS of the Dmkinson Experi- 
ment Stafion spoke on the long-time 
progress and plans of theI stafion. A 
spring grazing trial comparing crested 
and crested-alfalfa pastures was ex- 
plained by DR.. W. WHITMAN. Based 
on yearling gains the1 crested-alfalfa 
mixture has held 50 percent advantage 
over straight crested. 

At the Dickinson Station summer 
range, locafed in the “Bad Lands”, we 
established camp and c:ommenced work 
on range survey methods. Studying 
recorded histories of permanent, qua.d- 
rats staked out in the 1930’s renewed 
olur faith in the value of this type of 
basic research. 

During the following days, visits 
were made to a 20 year old sandy up- 
lands e8xclosurel, the blurning lignite 
vein at Amidon, and the adjoining area 
of ponderosa pine1 type. The class re- 
v&wed the history of the HT ranch 
and the rane.h planning done by CLAY- 
TON QUINNII~D of the S.C.S. Several 
sites were analyzed by the c:lass for 
range condition using the S.C.S. sys- 
tem. 

One pra.otice of interest on the DON 
SHORT ranch, in the Medora Grazing 
Association area, was the complete 
effectiveness ob the use of a heavy 
d&k ploNw to eliminafe silver sage- 
brush, (Brtemesia curylc~) just before 
“freeze-up” when brush is brittle. 
These valley fla,ts along the Little 
Missouri River now produce excellent 
stands of a, orested whea.tgraas, brome, 
alfalfa mixtures. 

One complete da,y was spent at the 
Theodore Roosevelt Memorial Park 
near Medora,, where the classes each 
year use (belt transeots to study the 
effect of prairie dolg towns on t,he na- 
tive vegetation.-Waltme Payne. 

Utah State University 

The close of the 195556 school year 
brought an end to the classroom in- 
struction for a choice few, the1 begin- 
ning of a full summer’s employment 
to some, and to others an initiation t.o 
multiple use forestry as demonstrated 
at summer cra,mp. One of the largest 
groups to aNttend summer camp re- 
ported June 4 to b,ogin instruction, 
both in classroom and field, in Survey- 
ing, Forestry, Range, and Wildlife. 
The range curriculum includeld plant 
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Some Utah State University range management majors. Seated, left to right: Charles Crosby, Phillip Beck, Ralph Cisco, Wil- 
liam Davis, Eugene Scott, Paul Buss, Robert R. Davies, Alvin Majorowicz, Wallace Elliot, Don T. Nebeker, Frank Grover. Stand- 
&g, front row, left to right: Elmer” Duncan, Charles Meyer, Ted Cox, M. Juneidi, Robert Williamson, Ted Russell, Martel 
Applegate, Dennis B. Jensen, William E. Selby, Lynn Mitchell, Ward Savage, Lee Thompson. Standing, back two rows, left to 

right : Richard Page, Howard Doolittle, Berna,rd Brunner, Juel Rasmussen, Darrel Hoffma,n, Russell D. Lloyd, James L. Edlef- 
sen, Bob J. Taylor, Leonard DeBano, Rex D. Pieper, David R. Mead, Carl J. Goebel, 
Wallace, Kent F. Carroll, Harold L. Edwards, E. F. Corbridge. 

identification, methods of evaluating 
range lands, and for twenty-five range 
students a, four-day field trip. After 
completing most of camp and having 
%olved” most of the range prob’lems 
in northern Utah, the range students 
headed for a small watershed develop- 
ment and the Great Ba,sin Research 
Center. They toured Pleasant Creek 
Watershed for a look at contour 
trenching, erosion contro&--from rills 
to talus slopes, and the huge debris 
da,m and its water deflectors at’ the 
mouth of Pleasant Creek. The next 
day at Benmore, Utah, they visited a 
study of melthods of management of 
rangeland seeded to crested wheafgrass. 
Further travel took them to Rush Val- 
ley for a look at some typical problems 
on winter range. Full of new ideas, 
they returned to complete camp and 
then dispersed until September. 

Typical summer employment in- 
cluded positions with the U. S. Forest 
Service, Soil Conservation Service, 
Burean of Land Marmgement, and nu- 
merous other a,gencies in the field of 
conservation. 

Reunion o’f undergraduates in Se’p- 
tember started with the annual fall 
barbecue. This was followed in De- 
cember bly the Christmas dance. Both 
activities welre sponsored by the For- 

estry Club. The year brought many 
highlights for Utah Range Manage- 
ment students. Among these weire: the 
change in name of the college from 
Utah State Agricultural College1 to 
Utah State University of Agriculture 
and Applie’d Sciences; formation of 
a U.S.U. student chapter of the Utah 
Section of the So,ciety of Range 
Management, with TED RUSSELL as 
chairman, BEBNARD BR;TJNNER as vice- 
chairman, and BOB WILLIAMSON as 
secreltary-treasurer ; summer camp was 
made 08ptional for range’ majors; 
RICHAR;D PAGE won individual honors 
in plant judging at the na,tional meet- 
ing of the American Soc,iety of Range 
Management. 

As one activity of Conservation 
Week, range management students 
presented to REU~ F. JACOBSON of 
Provo, Utah, the top rancher a,ward 
for his outstanding work in conserva- 
tion and management of range lands. 

The range students were again a,ctive 
in Aga(thon. Rangeland and its mul- 
tiple uses were demonstsate’d through 
exhibits in range nutrition, utilization 
of range plants, and watershed man- 
agement. 

Two members of the range manage- 
ment staff were in ths limelight this 
year. ARTHUR D. SMITH received his 

Doll Burzlaff, Dick Marston, Montie A. 

de&ra,te degree from University of 
Michigan; C. WAYNE COQK gave the 
honorary lecture in science for the 
Faculty Association. 

More than 120 men have been regis- 
tered in range management during the 
year. Twelve men have been working 
fo’r a, degree of Master of Science. Six 
men have been working toward doctor- 
ate degrees. 

The degree of Master of Science was 
awasded to LE~ONARD DQBANO, NASSER 
GOLESORKHI, KAMAL IBRAHIM, DAVE 
MEAD, PHIL OGDEN and BOB TAYLOR. 
FLOYD KINSINGER, DUANE L~YD and 
A. C. HULL received the degree of 
Doctor of Philosophy. 

GENE CORBR,IDGE, CLAIR FARNS- 
WORTH, BOB GIBBONS, TOM HELLER, 
ELVIAS HIRSCHI, DICK HUFFMAN, 
TAHIR HUSAIN, HAROLD ISAACSON, 
DEARDON JENNINGS, MORGAN JENSEN, 
TOM MOORE, Ju~xl RASMUSSEN and 
DELL WADDOUPS received Bachelor of 
Science degrees in Range Manage- 
ment. 

The past year has been a happy 
and pro’sperous year fo,r the personnel 
in range mana.gement at, Utah State 
University and ths outlook promises 
to bo a greater challenge for the year 
1957-59.-Ted Russell. 
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Washington State College 
The Department of Forestry and 

Range Management at the State Col- 
lege of Washington enjoyed an ever6 
ful year. The Forestry Club met regu- 
larly every third Tuesda,y of ea,ch 
month and was successful in each of 
it6 activities. 

The Fall Roundup was an o,ppolrtu- 
nity for the Foresters to become better 
acquainted ,by telling tall tales about 
their summer work experiences. A 
model lookout tower about ten feet, 
high was the primary att,raction of our 
display at the Activities Ro;undup. The 
interior was decorated with fire fight- 
ing equipment. 

RANGE STUDENT ROUNDUP 

Our annual banquet and Loggers 
Jubilee were two 0.f the highlights of 
the spring semester. We also had a 
booth in t.he Washington State College 
Little International, sponsored Forest 
Conservation Week, and sent repre- 
sentatives to the Association 09 West- 
ern Foresters club1 conclave in Seattle. 
“Bunyan’s Ball,” our annual spring 
dance, was a, grea#t success. We ha’d 
a good tnrnout and everyone enjoyed 
the fun. 

During the year we were pleased 
to have GE,ORGE. SCHROEDER, Chief 
Forester from Cro,wn Zellerbach, DR. 
OTrs COIPEX,AND from the Inland Em- 
pire Resea,rch Center, and DON 

FRAZIER, Deputy State Supervisor of 
State Fore&y, as guest speakers. 

The officers of the Forestry Club for 
the past year were : ED WICKER, Presi- 
dent; CRIB COMS~OK, Vice-President ; 
VIRGIL LINDSEY, Secretary ; BRUCE 
MSL~OM, Treasurer; and BOB COPE, 
So&l Chairman. 

The range management students met 
with the1 Nosrth Idaho Chapter of the 
Idaho’ Section, A.S.R.M., at their an- 
nual meeting in Mosco~w, Idaho’. This 
meeting gave us ideas, and we are no,w 
in the process of applying for permis- 
sion to organize a c,haplter of the Pa- 
cific Northwest Section at Washington 
St:ate College.--Robert 2300th. 

NEWS AND NOTES 

IN THE FIELD 
DR. GENE F. PAYNE,, Department of 

Range Management, Montana State 
College, conducted a range conserva- 
tion workshop at the Mont#ana 4-H 
Conserva.tion Camp, July 15-19, aft the 
Pines Youth Camp near Fort Peck. 
The Conservation Camp is an annual 
affair sponsored jointly by the Mon- 
tana Extension Service an’d private 
and public conservation agencies. Over 
100 outstanding F-H Club members 
from most of the counties in Mont’ana 
a,ttended the camp. 

C. A. RE;CHENTHIN has been trans- 
ferred from San Angelo, Texas, to the 
&ate office of the Soil Cons8ervation 
Service at Temple. In his new posi- 
tion REC”HENTHIN will be on the pro- 
gram staff for the western half of 
Texas. 

GRUNT P. ROGEIRS, range conserva- 
tionist, at Malta,, Montana, has been 
transferred to the BLM Grazing Office 
at St. George, Utah, fo,r work in Ari- 
zona Grazing District 1. 

DAVE WILSON, University of Ari- 
zona, will be on leave of absence this 
year while he works on his doctorate 
at Texas A. and M. BRUCX BRANSCOMB 
will fill in for him at Arizona,. 

DON BURZLAFF has completed wolrk 
on his Ph.D. degree in range manage- 
ment’ a#t Utah Stait(el University and has 
returned to Ne!braska to resume his 
duties as Extension Range Specialist. 

CHESTEB E. COIN-, range manager, 
BLM, at, Miles City, Montana, has b’een 
transferred to the Malta, Montana, 
Grazing Office. 

STUART W. GEAR~HEIART, recent 
graduate of Iowa Sitcarte College, Ames,, 
has been appointed range conservation- 
ist’ in the Lands and Minerals Se&on, 
BLM State Office, Billings, Montana. 

ROBERT B. TURNER Popla,r, Mon- 
tana,, has accepted a teaching assistant- 
ship at Washington State Colllege, Pull- 
man, an’d will begin work on his Ph.D. 
this fall. 

ROGER Q. LANDERS, JR,., 1955 M.S. 

in range management from Texas A. 
and M. College, has completed two 
years of military service as a pla<toon 
leader in a medium truck company and 
will start graduate work at the Uni- 
versity of California,, Berkeley, this 
fall. 

RANGE MEN ABROAD 
MILO Cox, Experiment Sta,tJon, Uni- 

versity of Nebra.ska,, has left Lincoln 
for forage crolp work with the ICA in 
Chile, South America.. 

MARVEL BAKER, Neb’raska Aeicul- 
tural Experiment Sit’ation, has re- 
turnejd from his overseas assignment 
and ia now at home in Lincoln. 

VINT~N PLATH, Associate Professor 
of Agricult,ural Economics, Oregon 
State College, is going with the OSC 
group toI the University of Kasetsart, 
Bangkok, Thailand, for a period of 
two years. His duties there will in- 
clude teaching in the UniversJty and 
helping the Thai, to develop a, re- 
search program in farm management. 

RANCH * Management Service * Consulting and Appraisals 

* Reseeding Contractors f Ranch Loans 

Throughout the Western States and Canada, Call or Write: 
R. B. (Dick) Peck, WESTERN RANCHING SERVICES 

Home Office: 313 Denrock Ave. Dalhart, Texas, Ph. 65 I 
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