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Journal of 
RANGE MANAGEMENT 

Editorial 

The Journal Moves Ahead 

T HE BOARD of Directors voted last 
August to get out six issues of 

the Journal of Range Management each 
year and to increase the total number of 
pages per volume, beginning in 1951. 
This action is worthy of special com- 
ment. 

Stepping the number of issues from 
four up to six per year indicates real 
progress with the Journal. This action 
means that the Editor and Board of 
Directors expect to have enough manu- 
scripts and other material for this number 
of issues. This is far different than some 
members expected when the Society 
was organized. At first a fern people 
thought it unwise for the Society to try 
to publish a journal at all for lack of ma- 
terial or adequate finances. They sug- 
gested that the Society get out a mimeo- 
graphed news statement occasionally and 
that members continue publishing scien- 
tific papers in established journals such 
as those in forestry, animal husbandry, 
agronomy, plant physiology, and ecology. 

But it has turned out that plenty of 
material has been available-good ma- 
terial; and even those who were most 
pessimistic about beginning the Journel 
are now ent,husiastic about it. The nr- 
titles have been outstanding and very 
satisfying. They cover a wide range of 
subjects and are written in such a may 
as to be easily understandable. Further- 
more, a majority of them present useful 
and worthwhile information. The Journal 

continues to improve with each issue and, 
in the opinion of this writer, it has reached 
a new height of perfection in the past few 
numbers. The Journal now compares 
favorably with the best of those long 
established in other fields. Congratula- 
tions to the Editor and to the contribu- 
tors! 

The Directors were wise in deciding 
to get out six issues per year. There are 
definite advantages in having the Journal 
appear more frequently than quarterly. 
Among other things, it will be possible 
to kerp the members more up to date on 
news and other current items. Members 
who cannot subscribe to several other 
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journals and are located in the field 
where a library is not readily available 
should especially welcome the news of 
more frequent issues. Most members will 
agree that it is good psychologically to 
have the Journal and range matters 
brought to the attention of members more 
frequently than was possible in four is- 
sues. It helps to create interest. More 
frequent publications will result also in 
the printing of more material, and, in 
general, more for the member’s money. 

Disadvantages of increasing the num- 
ber of issues appear to be few and minor; 
they seem to be far outweighed by the 
advantages. More issues will add to the 
work of t,he Editor, of course. Also, some 
members probably will wonder if the 
Society can afford six issues and if the 
action will result in an increase in dues 
at a time when every other living cost 
is rising. Would an increase in dues pre- 
vent some potential members from join- 
ing the Society, and prompt others to 
drop membership? That is questionable; 
the dues have not yet increased. It is 
espected that the extra cost of the two 
additional issues will be taken care of by 
more subscriptions and dues from a larger 
membership. 

As the Journal grows in size it becomes 
increasingly valuable in bringing together 
under one cover a greater number of 
articles on the subject of range manage- 
ment. Including the excellent Current 
Literature section, the whole field of 
range publications is contained here 
under one cover. Formerly the articles 
were so scattered among other journals 
and kinds of publications that it was 

nearly impossible for many range manag- 
ers to see even a few of them. Many 
articles on range subjects will continue 
to be published in other journals, of 
course, and should be. Certain ones 
published in other journals probably will 
be used more widely, and perhaps to 
better advantage than they would be if 
published in the Journal of Range Man- 
agement. Some articles on the subject of 
forest grazing, for example, might find 
their greatest use in the Journal of For- 
restry; perhaps the same would hold true 
for a few of the articles that touch on 
other closely allied fields. 

A large Journal is needed to cover 
adequately all the material that should be 
printed and made available to Society 
members. After all the field of range 
management is large. A look at the mem- 
bership list indicates as much-in addi- 
tion to livestock producers and range 
specialists are agronomists, animal hus- 
bandmen, conservationists, economists, 
foresters, wild lifers, and sportsmen. All 
of our members representing these various 
interests are concerned, in one way or 
another, with the wise handling of the 
native or uncultivated forage crop itself, 
which is largely the job of range manage- 
ment. 

The Journal has already done much to 
strengthen the Society. And with the 
interest and hard work of everyone con- 
cerned it can and will rise to still greater 
heights of excellence and service to So- 
ciety members.42. H. Biswell, Associate 
Professor of Forestry, University of 
California,‘ Berkeley, California. 



Grazing Preferences of Cattle for Certain 
Reseeding Grasses 

H. W. SPRINGFIELD AND H. G. REYNOLDS 

Range Conservationists, Southwestern Forest and Range Experiment Station, Tucson, Arizona’ 

S TUDIES in New Mexico in the early 
fall of 1949 showed that grazing 

preferences of cattle should be considered 
when selecting reseeding species for this 
season of grazing. Cattle preferences for 
reseeded grasses were found to 
fluenced by several factors most 
t,ant of which were succulence of 
and time of day. 

be in- 
impor- 
forage 

EXPERIMENTAL AREA 

The study site is in the ponderosa 
pine type at an elevation of 8,300 feet 
near Vallecitos, New Mexico. Before 
reseeding it was typical of pine openings 
which, when deteriorated, support only a 
sparse stand of native vegetation but 
have a high forage-producing potential. 
Principal native plants, occupying most 
of these deteriorated openings, are Ken- 
tucky bluegrass (Pea pratensis), winter 
redtop (Agrostis hiemalis), blue grama 
(Bouteloua gradis), rabbitbrush (Chryso- 
thamnus spp .), and pingue (Actinea 
richardsoni). Soil is a deep loam, well 
drained, with high water-holding ca- 
pacity. Average annual rainfall is about 22 
inches. 

In August 1946 the following species 
were planted in quarter-acre plots, ran- 
domized in three blocks: Crested wheat- 
grass (Agropyron cristatum), bluestem 
wheatgrass (A. smithi), slender wheat- 
grass (A. trachycaulum), tall oatgrass 
(Arrhenatherum elatius), smooth brome 

l Maintained by the Forest Service, U. S. 
Department of Agriculture, for Arizona, New 
Mexico, and West Texas, with headquarters at 
Tucson. 

(Bromus inermis), orchardgrass (Dactylis 
glomerata) , big bluegrass (Poa ampla) , 
and Kentucky bluegrass (P. pratensis). 
No grazing was permitted-until August 
1949, by which time good stands had 
been established in all plots. 

EXPERIMENTAL PROCEDURE 

Thirty-one grade Herefords including 
24 cows, 6 calves, and 1 yearling bull 
were allowed to graze freely over the 
reseeded plots from August 21 to Sep- 
tember 12, 1949. Cattle grazed only the 
seeded plots since the plantings were in- 
cluded within a 12-acre fenced enclosure. 

All species of plants were mature and 
seeds had been cast by the time grazing 
began. Total herbage production of each 
species before grazing was measured by 
the double sampling method (Wilm, 1944) 
on belt transects located randomly over 
the plots. Herbage was clipped at ground 
level. Utilization was determined by 
resampling the same plots on August 28, 
September 2, and September 12. 

Cattle movements were observed 
hourly between 6 a.m. and 7 p.m. 
throughout the grazing period. Records 
were 
tion 
each 

kept which made possible calcula- 
of daily cow-hours of grazing for 
species. 

FLuLTS 

Relative preferences 

Cattle chose a wide selection of plant 
species before forage scarcity influenced 
grazing habits. Of the eight species, all 
but one were grazed during the first week 
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and no one spwies mndc up more than 
26 pucmt, of t,hr diet. Yet cattle clear:y 
prefer& certain species as indicated hy 
differences in percentage of diet, rontrib- 
uted hy each. Orrhardgrass and smoot,h 
hrome togrther made up half of the Ma1 
diet, rontrihuting 26 and 2-L percent,, 
rcsp&ivrly (Fig. I), Slender wheatgrass 
also was grazed hazily the first, week, 
comprising 21 percent of t,he diet,. Crestrd 
Irhezatgrass, Kent,wky bluegrass, and 
tall oatgrass, each made up about 9 
percrnt of thr diet, and thus formed an 
intermediat.e preference group. Blurstrm 
wheat,grass and hig blue grass WCI‘P least 
preferred of t,he eight grasses. They were 
not, grazed until almost all other forage 
was gone, and during the first wek made 
up togrthcr on’y 3 pnwnt of the dipt. 

only 1 percent and hig bhwgrass 43 per- 
cent of thP diet during the last week of 
grazing. This shift in diet took place only 
after t,he most prdrrred species had been 
grazed so closely t,hat it was difficult for 
the cattlc to obtain suffieicnt forage from 
them for sustenance. 

moisture rontent, appeared to strongly 
influence preference during this late sum- 
mer and early fall grazing period. Those 
species with highest moisture content 
were most, highly preferred (Fig. 2). Other 
workers, under different seasons of use, 
and other range conditions, have ob- 
served a similar preference for succulent 
forage. On semidesert grassland ranges 

-1s the highly prdcrred species became 
scarce vattle consumed a greater propor- 
tion of t,he others. During the later peri- 
ods of grazing less preferred spe:ries made 
up a progressively larger part of the diet. 
For example, in contrast to the first 
grazing period, orrhardgrass made up 

of southern Arizona new growth of range 
grasses is preferred and appears to be 
correlated xit,h higher moisture content, 
digestihility, and nutrition (Stanley and 
Hodgson, 1938). At, the beginning of the 
growing season, cattle concentrate on 
areas where local showers have started 
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new growth and will remain in local areas, 
such as washes, where growth remains 
green longer at the end of the growing 
season (Culley, 1937). 

25 

Percent Moisture 

FIG. 2. Relation between percent in diet and 
moisture content of eight reseeded species. a, 
orchardgrass; b, smooth brome; c, tall oatgrass; 
d, Kentucky bluegrass; e, slender wheatgrass; f, 
crested wheatgrass; g, bluestem wheatgrass; h, 
big bluegrass. Line fitted by least squares (r = 
0.69). 

In this particular study those species 
which were preferred apparently had the 
ability to maintain succulence for a 
longer period or to respond to soil mois- 
ture late in the growing season. 

Cattle altered their grazing habits 
with changes in the weather. They grazed 
less discriminately when mature grasses 
were wet from rain or heavy dews. Ani- 
mals also grazed for longer periods during 
cloudy weather. 

Forage preferences varied with time of 
day (Fig. 3). Cattle consumed the greatest 
variety and abundance of species during 
the morning and evening and when mov- 
ing to water at noon. At other times, the 
few animals which grazed were highly 
selective in their habits. 

Cattle followed a fairly definite daily 
grazing routine. They usually began graz- 
ing about daylight (5:30 a.m.), then 
moved to water about 8:00 a.m., and 

afterwards rested in the shade. Shortly 
before noon cattle moved to water, drank, 
grazed a short time, and returned to rest 
in the shade. Most animals passed the 
afternoon by resting, although a few ani- 
mals grazed for short periods. At about 
5 :00 p.m. animals grazed to water as a 
group and after drinking continued to 
graze until late evening. 

. 

6 7 6 9 10 II 12 I 2 3 4 5 6 7 
AM PM 

lime of Day 

FIG. 3. Effect of time of day on cattle pre- 
ference for eight reseeded grasses based upon 
hourly observations and expressed as percent of 
t,otal cow-hours available for grazing. 

Individual species were taken more 
readily at different times of the day. 
Orchardgrass was grazed mostly during 
the morning and evening, whereas smooth 
brome was taken largely in the afternoon. 
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Cattle grazed slender wheatgrass about 
the same throughout the day. Kentucky 
bluegrass and crested wheatgrass were 
taken in greatest amounts during the 
early morning. Other species were grazed 
rather indiscriminately. 

Cattle preferred individual plants of a 
species. Although no regrowth of grazed 
plants occurred, animals tended to return 
to the same plants leaving other plants 
of the same species untouched until al- 
most all other forage was gone. For ex- 
ample, when crested wheat,grass was 50 
percent utilized, 40 percent of the in- 
dividual plants remained ungrazed, and 
about 30 percent of the plants were 
grazed to 2 inches stubble height or less. 
Even when total utilization of crested 
wheatgrass reached 70 percent, one-fifth 
of the individual plants were still un- 
grazed. 

This observation conforms to the more 
general conclusion that cattle grazing 
native mixed grama ranges show pref- 
erence for individual plaqts of a given 
species. Grazing seldom is to a constant 
stubble height; some plants of a species 
may be grazed to near ground level, 
while others remain untouched (Can- 
field, 1942). 

APPLICATION OF RESULTS 

Moisture content of forage appears to 
be an index as to how readily cattle 
graze reseeding species during the early 
fall in northern IVew Mexico. Perhaps a 
similar relation exists for other range 
types and regions. If so, determinations of 
moisture content of herbage samples 
taken during different seasons might be 
employed as an indicator as to what 
time of year a particular reseeded species 
is most valuable for grazing. This study 
suggests that species which maintain 
succulence over long periods of time, or 
show the ability to respond to intermit- 

tent rainfall, may provide preferred for- 
age. 

When given free choice, cattle select a 
wide variety of forage. Selection of forage 
varies with time of day, changing weather 
conditions, associated species, and other 
factors. These observations suggest a 
justification for mixture plantings in 
range reseeding. Mixtures, however, re- 
quire both careful design and manage- 
ment. Highly preferred species cannot be 
planted with relatively unpalatable spe- 
cies. Unless plants of a similar preference 
class are used together, destructive graz- 
ing and eventual elimination of the most 
highly preferred species may result under 
full use of all species. Cattle shift their 
diet to less preferred species only when 
the highly preferred species have been 
closely grazed; even then they will con- 
tinue to graze any accessible forage of 
the preferred species. 

It is commonly recognized that utiliza- 
tion of a range varies with distance from 
water, steepness of slope and other fac- 
tors (Glendening, 1944). Some workers 
have suggested that highly preferred 
species can be reseeded on parts of the 
range area where natural barriers tend 
normally to reduce utilization; whereas 
least preferred species can be planted on 
the more accessible sites (Hurd and 
Pearse, 1944). On cattle ranges in the 
pine type in northern New Mexico, such 
species as orchardgrass and smooth brome 
might better be planted in the less acces- 
sible sites, while, of the species tested, 
big bluegrass would be best for planting 
around concentration areas. 
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THE RANGE IN 1886 

In estimating the carrying capacity of the range, it is generally calculated that 40 
acres should be allowed to a steer. . . . But whether 40 acres are required or less than 40 
acres, one thing is quite certain, that it takes a great deal more than any one who has 
never been upon the range would suppose. The native grasses are not strong and luxuriant 
growers, and even if moisture and all the conditions of soil and surface were favorable 
would not produce heavily. And as their period of growth is confined mainly to the spring 
and early summer, when they are stimulated by an occasional rain they produce very 
little in point of weight and bulk, and their admirable quality is not sufficient to com- 
pensate for their lack of quantity. 

George W. Rust 
in Third Annual Report of 
the Bureau of Animal Industry 
for the year 1886. 



Treatments to Improve the Emergence and 
Stand of Smilo Grass 

4 
HORTON M. LAUDE 

Assistant Projessor of Agronomy, Division of Agronomy, University of California, Davis, California 

0 R YZOPSIS miliacea (L.) Benth. 
and Hook., commonly called smile, 

was introduced into California over sev- 
enty years ago. This long-lived perennial 
bunch grass has gained the reputation of 
being drought resistant, palatable, and of 
growing particularly well on fresh ash 
following the removal of brush by burn- 
ing. However, difficulty in establishing 
stands on unburned sites and on culti- 
vated land has been encountered repeat- 
edly (Kennedy, 1918; Love, 1947). The 
seedling growth of smilo is exceedingly 
slow and in its early stages of development 
the plant is a poor competitor. 

Kennedy (1918) and Love (1947) have 
discussed the origin, value, and place of 
smilo in range seedings. Little study, 
however, has been directed toward over- 
coming the difficulties in obtaining satis- 
factory stands. Treatment of the seed 
with sulfuric acid has been employed to 
improve germination (Trumble, 1937). 
Several workers (Huntamer, 1934; Stod- 
dart and Wilkinson, 1938; and Toole, 
1940) have st,udied germination in the 
related species, Indian ricegrass (Ory- 
zopsis hymenodes), and have reported 
that seed treatment with sulfuric acid is 
beneficial. Recently it has been found that 
germination and emergence of celery seed 
has been hastened following treatment 
with sodium hypochlorite solutions (Tay- 
lor, 1949) and this chemical has been 
used to break dormancy and to improve 
the germination of guayule (Benedict and 
Robinson, 1946). It appeared desirable 
to determine whether certain range plants 
would benefit through seed treatment 

with this chemical. The present investiga- 
tion was undertaken to determine the 
effect of sulfuric acid and of sodium 
hypochlorite treatments of smilo seed on 
the emergence and stand of this species. 

MATERIALS AND METHODS 

Two sources of seed were used, Cali- 
fornia certified smilo and a strain obtained 
from the Soil Conservation Service bear- 
ing the accession number P-726-CF-N-2. 
Both responded in like manner to treat- 
ment. Greenhouse seedings of replicated 
loo-seed samples were made in unsteri- 
lized soil at + inch depth and were watered 
as necessary to maintain available soil 
moisture. Field plantings were at i inch 
depth in replicated rod rows. 

The two sulfuric acid (H2S04) treat- 
ments used were concentrated acid and 
approximately 71 percent sulfuric acid 
prepared by diluting 3 parts of concen- 
t’rated acid with 1 part of distilled water 
by volume. Two sodium hypochlorite 
(NaClO) solutions were employed. A 
standard reagent solution of approxi- 
mately 2.5 percent available chlorine was 
used, as was full strength household 
Cloroxl in which the active ingredient is 
stated to be sodium hypochlorite. No 
effort was made’ to determine the avail- 
able chlorine strength of the Clorox, but 
freshly opened bottles were used in each 
test. This was done so that the solution 
of this material employed would be as \ 

1 Although Clorox was chosen for use in 
these eweriments, no endorsement of this prod- 
uct is intended nor is criticism implied of simi- 
lar products which are not mentioned. 
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similar as possible to that available to 
the rancher who might treat seed. In 
the field test 30 percent hydrogen peroxide 
(H202) was selected for one treatment. 
Each solution was used only once on seed 
and then was discarded. 

Regardless of the treating chemical 
employed, the method was the same. Dry 
seed was immersed in the treating solu- 
tion and stirred to insure complete wet- 
ting. About 4 cc. of solution was used for 
each 100 seeds. In larger seed lots, suf- 
ficient solution to cover the seed as it was 
stirred was employed. After the specified 
treatment time (duration of immersion) 
the seed was thoroughly washed in tap 
water for no less than 20 minutes, and 
dried before planting. In certain of the 
hypochlorite treatments, this rinsing was 
omitted. 

Counts of emerged seedlings were made 
at periodic intervals. Since only living 
seedlings were counted, the figures denote 
emergence and survival. 

RESULTS AND DISCUSSION 

The growth of greenhouse plantings of 
untreated smilo was observed to deter- 
mine t]he nature of emergence and seedling 
development of this species under favor- 
able conditions of moisture and tempera- 
ture. Emergence commenced six to ten 
days after planting, and continued ac- 
tively during the following 30 days. Three 
weeks after planting the most advanced 
seedlings had only one leaf and were 
from 0.5 to 1.5 inches tall. After ten weeks 
the majority of seedlings had reached the 
three- to four-leaf stage and a height of 
4 to G inches. This slow emergence and 
seedling development tends to favor sev- 
eral conditions contributing to stand 
failure in range seedings. Among these 
are crusting of the soil surface before 
emergence, failure to emerge quickly 
after short periods of precipitation, and 
weed competition. 

Concentrated sulfuric acid treatments 
of 1, 3, 5, 7 and 12 minutes were studied 
in the greenhouse. Emergence was has- 
tened and stand increased by the l- and 
3-minute treatments. Twelve days after 
planting 80 percent of the seed treated 3 
minutes had emerged compared to 18 
per cent for the control. The longer treat- 
ments injured the seed and resulted in 
reduced emergence. r\;o seed survived the 
12-minute soaking. It was difficult to 
handle the small seed properly during 
these short intervals in concentrat’ed acid. 
The use of diluted acid for longer periods 
of time appeared more promising. 

Greenhouse plantings were made fol- 
lowing seed treatments with 71 percent 
H2S04 for 5, 10, 20, 40, and 60 minutes. 
All treated samples commenced emer- 
gence on the fifth day while control 
seedlings started to appear two days later. 
Table 1 presents the emergence and 
survival percentages during the first 28 
days. Greater numbers and faster emer- 
gence were obtained in the treated lots 
compared to the control. It was concluded 
from this and repeated experiments that 
20- to 40-minute treatments with 71 per- 
cent H&O4 were most beneficial. 

T,413Ll< 1 
Percent emergence of smile in the greenhouse 

following treatment with 71 percent HG304 

TREAT- DAYS AFTER PLANTING 

MENT __ 
TIME 7 11 14 18 21 28 

~. 
min. 

5 17.5 37.8 41.5 52.5 53.5 53.3 
10 38.7 57.7 57.7 66.0 67.0 67.3 
20 11.3 32.3 43.3 68.3 71.0 71.5 
40 46.5 65.8 69.8 86.3 87.0 87.8 
60 30.8 38.0 41.5 41.8 47.3 50.0 

h-one 1.0 11.5 / 15.5 26.8 28.3 j 29.5 \ _ 

Preliminary trials with sodium hypo- 
chlorite of approximately 2.5 percent 
available chlorine indicated the most 
effective treatment times to be in excess 
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of one hour. An experiment comprised of 
treatments up to four hours in duration 
was carried out in the greenhouse. In- 
creased and more rapid emergence was 
recorded for all of the hypochlorite treat- 
ments as shown by Table 2. The high 
emergence obtained following four hours 
of treatment indicated that the point of 
over treatment had not been reached. 
When longer periods were used in other 
tests it beca.me apparent that treatment 
for more than 12 hours was necessary to 
reduce emergence noticeably. Best results 
were obtained following treatments of 
1.5 to 6 hours. The wide range in bene- 
ficial treatment times was considered an 
advantage of this sodium hypochlorite 
over the acid solutions, particularly 
should seed treatment be carried out on 
the ranch. 

TABLE 2 
Percent emergence of smile in the greenhouse 
following treatment with sodium hypochlorite 

(2.5 percent available chlorine)* 

TREATMENT 
TIME 

hours 

1 
1.5 
2 
3 
4 

lYone 

DAYS AFTER PLANTING 

9 11 

~ 1 

14 

17.7 59.0 70.7 71.7 74.0 
23.0 71.0 84.0 89.7 86.7 
27.7 66.3 76.7 83.0 84.7 
23.3 66.3 77.0 84.0 83.3 
23.3 58.7 73.0 82.3 84.0 

7.0 21.0 38.7 44.0 49.3 
- 

21 28 

* The high level of emergence throughout 
this trial suggested favorable response to the 
lower greenhouse temperatures that prevailed. 

The use of household Clorox as a so- 
dium hypochlorite solution for seed treat- 
ment was investigated. Seed treated with 
Clorox for periods ranging from 5 mintites 
to 10 hours was planted in the greenhouse. 
Greatest increase in speed of emergence 
and in numbers of seedlings emerged was 
obtained with treatments of 0.5, 1, 2, and 
3 hours. Emergence 7 days after planting 

for these treatments averaged 30 percent 
as compared to 1.8 percent for the un- 
treated. The average emergence for 
these treatments after 28 days was over 
60 percent as compared to 30.5 percent 
for the control. Shorter or longer treat- 
ments gave decidedly reduced emergence, 
and those over 6 hours in duration re- 
sulted in injury. 

Figure 1 illustrates graphically seedling 
emergence in the greenhouse from plant- 
ings of untreated seed compared with 
plantings treated with sulfuric acid or 
Clorox. As indicated, the more successful 
acid treatments generally yielded a some- 
what greater emergence than did the 
Clorox. However, both consistently re- 
sulted in earlier emergence and greater 
numbers of seedlings than did untreated 
controls. These features were desired in 
the treatments to improve stand estab- 
lishment. 

The effect of omitting the rinsing in tap 
water following the hypochlorite and 
Clorox treatments was noted. Emergence 
was compared for washed and unwashed 
samples planted in the greenhouse. A 
reduction in emergence varying from 1 
percent to 10 percent was obtained when 
the washing was omitted. This appeared 
to be of sufficient magnitude to justify 
the retention of rinsing as a part of the 
treatment. 

A series of the more successful treat- 
ments of shorter duration as determined 
by greenhouse testing was selected for 
field trial. Previous experience had in- 
dicated that these shorter treatments 
we’re superior to the longer in field plant- 
ings. 

Rod rows in replicated blocks were . 
planted in early April six days after treat- 
ment of the seed. The soil was dry at 
planting and no rain fell during the next 
38 days. To provide moisture for ger- 
mination, lawn sprinklers were set up and 
the area was watered lightly on five oc- 
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FIG. 1. Emergence of smilo in the greenhouse when untreated, treated with clorox for 30 minutes 
and treated with 71 percent H&S04 for 30 minutes. 

TABLE 3 

Percent emergence and survival of smile 
in the Jield 

TREATMENT 

7170 HzS04, 20 
min. 

Cont. H&O.,, 1 
min. . . . 

Clorox, 60 min. . 

Clorox, 60 min.*. . 
NaCIO, 90 min.. 
NaClO, 180 min.. 
Hz02, 90 min.. . . 
None. . . 

DAYS AFTER PLASTISG 

14 

13.8 

4.8 
9.3 
7.3 
5.8 
3.2 
0.2 
0.0 I - 

17 

34.9 42.0 

17.4 22.6 
24.8 30.7 
20.9 26.7 
14.4 18.9 
20.8 27.8 

1.3 3.5 
1.9 3.5 

/ 21 

L.s.d. (5% level). 8.8 

* Not washed following treatment. 

28 

40.8 

24.3 
31.8 
28.9 
21.5 
29.4 

4.1 
3.8 

casions between the third and twenty- 
fourth day following planting. Emergence 
and survival percentages are presented in 
Table 3. 

All treatments except the hydrogen 
peroxide resulted in much faster emer- 
gence and in greater numbers of seedlings 
than did the control. An analysis of the 
counts taken 28 days after planting 
showed these increases to be statistically 
significant. The 71 percent H&SO, was 
significantly higher than the concentrated 
acid and barely significant compared to 
the 60-minute washed Clorox which was 
next highest. The best Clorox and NaClO 
treatments did not differ significantly. 
From this and other trials the two most 
satisfactory field treatments appeared 
to be 71 percent HzS04 for 20 minutes or 
Clorox for 60 minutes followed by thor- 
ough rinsing of the seed in tap water. 
The greater ease of j handling Clorox 
compared to acid, and its availability, 
would seem to justify the use of this ma- 
terial even though the emergence obtained 
is generally somewhat less than with acid 
treatment. 
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It should be pointed out that the seed 
treatments discussed in this paper are 
not means of eliminat,ing stand failure. 
Obviously they deal with only a few of 
the many factors contributing to stand 
failure following seeding. However, the 
results do appear to justify the use of 
these chemical seed treatments in range 
seedings when more rapid and uniform 
emergence of smile is desired on unburned 
and on cultivated sites. Such treat,ments 
would seem of particular value also in 
plantings for seed production. There is in 
addition the possibility that treatments 
with sodium hypochlorite solutions may 
be beneficial in the case of certain other 
range species exhibiting slow seedling 
emergence, although careful investiga- 
tion will be needed to determine this. 

SUMMARY 

Methods of improving stand establish- 
ment of smilo, Or~xopsis mdiacea (L.) 
Renth. and Hook., were investigated in 
the greenhouse and field. Treatment of 
the seed prior to planting with concen- 
t,rated HzSO+ 71 percent H2S04, sodium 
hypochlorite, or Clorox was studied. 
l’hese treatments are described and 
their effect in hastening emergence and 
in increasing the number of seedlings 
emerged is reported. Greater ease of han- 
dling is suggested as an advantage of the 
sodium hypochlorite solutions as com- 
pared to the acid. 

Best results were obtained in the field 
using treatments of 71 percent HZSOJ 
for 20 minutes or Clorox for 60 minutes. 

M. LAUDE 

In a field tr:al four weeks after plantieg, 
3.8 percent of the untreated seed had 
emerged while emergence had reached 
40.8 percent following this acid treatment 
and 3 1.8 percent following the Clorox. 

It is evident that these treatments will 
not eliminate stand failures with smilo 
since they deal ,with only a few of the 
many factors contributing to stand fail- 
ure. They do provide, however, a means 
of obtaining more rapid and greater 
emergence. 
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Grass Yields of Three Differently Treated 
Range Areas 

A. C. EVERSON 

Research Assistant, Department of Botany and Range Ecology, University of Arizona, 
Tucson, Arizona 

T HE cumulative effects of drought, 
shrub invasion, and overgrazing have 

resulted in deterioration of the range 
resources. It has been estimated that 
depletion of the forage cover has neces- 
sitated a reduction in livestock numbers 
in the Southwest to half that of former 
years (Luker, 1947). 

Questions are frequently raised as to the 
feasibility of clearing, reseeding, or pro- 
tecting rangelands from grazing until 
the seeded species are established or the 
native grasses are reestablished. One 
phase of a cooperative range rehabilita- 
tion study by the Southwestern Forest 
and Range Experiment Station, the Kurs- 
ery Division of the Soil Conservation 
Service, and the Department of Botany 
and Bange Ecology at the University of 
Arizona was to determine the yield of 
grass on a southwestern range that was 
(1) cleared, reseeded and protected, (2) 
cleared and protected but not reseeded, 
and (3) untreated and open to graz- 
ing. 

STUDY AREA 

The study area was on the Santa Rita 
Experimental Range 35 miles south of 
Tucson at an elevation of about 3700 
feet. The site was representative of ex- 
tensive areas of deteriorated semi-desert 
grassland range of the Southwest. There 
was a mcderate amount of mesquite 
(Prosopis velutina), cholla (Opuntia ful- 
gida), prickly pear (Opuntia engelmannii), 
burroweed (Haplopappus tenuisectus), 
scattered remnant perennial grasses, 

and annual six-weeks grasses (Bouteloua 
aristidoides and Aristida adscensionis). 

The soil is a Comoro coarse sandy loam 
derived from granite and associated igne- 
ous rocks. The upper horizon is l$ to 2+ 
feet deep, fertility is relatively high, and 
the topsoil is readily susceptible to ac- 
celerated erosion when the vegetative 
cover is removed (Canfield, 1948). The 
soil reaction is neutral in the surface six 
inches and becomes slightly alkaline at 
lower depths. 

Mean annual precipitation since the 
study was initiated in 1946 has been 13.7 
inches. Summer precipitation--July, Au- 
gust and September-was 11.33, 4.78, 
6.18, and 8.30 inches for the years 1946 
through 1949. Summer temperatures var- 
ied from an average minimum of G5”F. 
to an average maximum of 97°F. The 
average minimum and maximum winter 
temperatures ranged from 42°F. to Sl”F., 
respectively . 

METHOD 

The study was made on three plots 
each 100 feet wide and 420 feet long. In 
the spring of 1946 two of the plots were 
fenced and the brush species eradicated. 
The mesquite trees were cut and removed 
and the stumps treated with diesel 
oil. Cholla cactus and prickly pear were 
grubbed and removed. Burroweed was 
mowed with a tractor mower. 

On July 3, 1946, three grass species 
were seeded in one of the cleared plots. 
Lehmann lovegrass (Eragrostis lehmanni- 
ana) was seeded with a double-bank 
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cult)ipacker seeder. Following the culti- 
packer treatment one-half the plot was 
broadcast seeded with slender grama 
(Routeloua jiliformis); the other half was 
broadcast seeded with Arizona cotton- 
grass (Trichachne caZifornica) . The second 
plot was not seeded and did not receive 
any treatment other than protection after 
the brush was removed. The third plot 
which was twenty feet distant from the 
seeded plot was untreated and open to 
grazing. 

In September, 1949, the plots were 
sampled to determine the yield of grass 
under each of the three treatments. Cir- 
cular sample plots 9.6 square feet in size 
were used in order that the gram weight 
per plot could readily be converted to 
pounds per acre (Frischknecht and Plum- 
mer, 1949). The sample plots were ran- 
domly located. All of the grass species 
were clipped at a uniform stubble height 
of one and one-half inches. In the three 
instances where the sample plot in the 
non-protected area had been grazed an- 
other random plot was located and 
clipped. The total air-dry weight of grass 
produced on each area was determined. 

RESULTS 

This study indicates that brush control, 
reseeding and protection, or brush con- 
trol and protection will increase the grass 
yield of deteriorated rangelands (Table 
1). The area that was cleared, seeded and 
protected four years produced eight times 
more grass by weight than untreated 
range. Eradicating the invading brush 
species and protecting the range from 
grazing greatly facilitate range recov- 

ery-more than three times as much grass 
was produced on the area so treated than 
was produced on the open range. 

TAHLIS 1 

Air-drg gicld of grass in pounds per acre 

Perennial grass 
Annual grass 

Total. . 878.5 

AREA 

Cleared, 
seeded, 

and pro- 
tected 

__- 

Cleared 
and pro- Open 

tected range 

-I- 
876.7 269.2 48.6 

1.8 102.0 63.0 
--- I---- 
371.2 / 111.6 

The results obtained from the treat- 
ments discussed in this paper depend upon 
the degree of brush infestation, the quality 
and quantity of perennial grass remnants, 
the extent of soil depletion, location of 
the range site, and prevailing weather 
conditions. The conditions under which 
this study was conducted are believed to 
be representative of the southwestern 
desert grassland. Brush control, reseeding 
and protection appear to have practical 
application in improving the condition 
of the brush-infested and deteriorated 
rangelands of the Southwest. 

LITERATURE CITED 

CANFIELD, R.H. 1948. Perennial grass com- 
petition as an indicator of condition of 
southwest,ern mixed grass ranges. Ecol. 29 : 
190-204. 

FRISCHKNECHT,NEILC.,AND PERRYPLUMMER. 
1949. A simplified technique for deter- 
mining herbage production on range and 
pasture land. Jour. Agron. 41: 63-65. 

LUKER, CYRIL. 1947. Soil conservation and 
good land use in the Southwestern region. 
Soil Sci. 64: 341-352. 



Selective Herbicides for Improving California 
Forest Ranges 

DONALD R. CORNELIUS AND CHARLES A. GRAHAM 

Range Conservationists, California Forest and Range Experiment Station, Berkeley, California’ 

T HIS paper reports some preliminary 
tests with selective herbicides for con- 

trol of weeds and brush on forest ranges in 
northeastern California. The results are 
encouraging. Herbicides were sprayed on 
depleted range areas dominated by big 
sagebrush (Artemisia tridentata), black 
sagebrush (A. arbuscula), silver sage- 
brush (A. cana), green manzanita (Arc- 
tostaphylos patula), and buttercup (Ra- 
nunculus alismaefolius and R. occiden- 
talks). Control of undesirable plants was 
most successful on areas with big sage- 
brush and buttercup, where the spraying 
accelerated growth of bunchgrasses by 
two to four times. Spraying also showed 
promise as a relatively inexpensive 
method of site preparation in advance of 
seeding. 

KIND OF RANGE LAND TREATED 
The areas selected for experimental 

spraying were representative of the 
meadow and sagebrush grazing types, 
and of maneanita brushfields that have 
replaced or occur in the open timber 
type in some localities; all were in the pine 
forest zone at an elevation of about 5600 
feet, on the Lassen National Forest. 

Meadow.-Semi-wet meadows on the 
floors of mountain valleys are key grazing 
areas because they have relatively level 
topography, desirable plants for grazing, 
and watering places for livestock. *Most 

l Maintained by the Forest Service, U. S. 
Dept. of Agriculture, at Berkeley, in coopera- 
tion with the University of California. The 
Sherwin-Williams Company furnished the 
chemicals used. 

meadows have drainage channels, but 
as the gradient is usually slight, the soil 
remains moist until mid-summer or 
longer. Many meadows, however, have 
deteriorated. Native grasses of high for- 
age value have decreased and unpalatable 
species increased ; buttercup and other 
weeds now dominate the cover. If a 
suitable plant cover could be established, 
forage production from these meadows 
could be materially increased. 

Sagebrush.-Silver sagebrush dominates 
some of the land next to the meadows. 
These areas may be under water from 3 
to 10 weeks after snow melts because sur- 
face drainage is slight and the soil has 
such heavy texture that seepage is very 
slow. By mid-summer the areas become 
dry and the soil cracks. Little soil mois- 
ture is available for plant growth in late 
summer, and a droughty condition pre- 
vails in autumn. 

Big sagebrush thrives on the well- 
drained slopes where the soil is deep and 
porous, and black sagebrush grows on the 
slopes or flats below the big sagebrush 
where the soil is heavier and has less 
depth. 

The three species vary in growth habit 
and resistance to control. Big sagebrush 
on the study areas was from 2 feet to 3.5 
feet high, being at least twice the height 
of silver sagebrush. Big sagebrush plants 
usually have single stems that are brittle 
and non-sprouting. Silver sagebrush 
plants have several small, willowy stems 
which sprout freely following damage to 
the top. Black sagebrush is smaller than 
big sagebrush but similar in growth form 
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and in control by herbicides, therefore 
results are discussed only for big sage- 
brush and silver sagebrush. 

Manxanita brush.-Green manzanita is 
found in the ponderosa and Jeffrey pine 
forest on slopes above the meadows. 
This shrub often dominates local areas 
of these sites to the exclusion of both 
timber reproduction and livestock forage. 
On the experimental areas manzanita 
had a crown density of 48 percent. 

IMPROVEMENT OF MOUNTAIN ME‘SDOWS 
BY SPRAYING 

Procedure.-The semi-wet meadow se- 
lected for the test was fenced 13 years 
ago, and has been grazed only lightly and 
int,ermittently since then. Some recovery 
could be noticed inside the protected area, 
which had a thicker sod and more vigorous 
plants than the surrounding area, but 
weedy species such as buttercup were 
still dominant. On June 26, 1948, when 
buttercup was in full flower, two plots 
were sprayed at the rate of 3.3 pounds of 
t!he butyl ester of 2,4-D in 1O’gallons of 
diesel oil per acre. The area was sprayed 
by use of a lo-foot boom and sprayer 
mounted on a pickup truck bed. This 
combination could easily be used on large- 
scale operations. Actual kill of the plants 
was determined in the summer of 1949. 

Change in vegetative composition.- 
Spraying greatly diminished the amount 
of buttercup and aster (Aster foliaceous). 
Other weedy herbaceous species occurring 
in the meadow included knotweed (Poly- 
gonum bistortoides), camassia (Camassia 
quamash), and cinquefoil (Potentilla graci- 
Zis). Results for these three species were 
inconclusive. The undesirable grasslike 
plants, coarse rush (Juncus balticus) 
and sedge (Carex douglasii), decreased in 
amount on the sprayed plots (Table 1). 

Grasses increased in density as the 
competing weedy herbaceous plants died 
out. Nevada bluegrass (Poa nevadensis) , 

spike redtop (Agrostis exserata), mat 
muhly (Muhlenbergia squarrosa) .r and 
California oatgrass (Danthonia califor- 
nica), were the most numerous grasses of 
the meadow. Tufted hairgrass (Deschamp- 
sia caespitosa), and nodding barley (Hor- 
deum nodosum) were present in lesser 
amount but were conspicuous because of 
their size. 

TABLE 1 

Basal density of three classes of meadow 
vegetation on sprayed and unsprayed 

plots 

CLASS OF VEGETATION 
PERCENTAGE BASAL AREA 

Sprayed plots Unsprayed plots 

Grass. . . . . 6.55 4.88 
Grasslike. . . . . 1.17 3.76 
Weeds. . . . . . . .41 3.19 
---_--_- _------ --__--- 

Total 8.13 11.83 

Nevada bluegrass made the greatest 
increase in spread of any grass on sprayed 
plots. An increase of 155 percent was 
found to have occurred 14 months after 
the spray was applied. The increase in 
basal density of grasses did not equal the 
decrease in area formerly occupied by 
herbaceous weeds. Consequently, the 
basal area for all vegetation was less 
on sprayed than on unsprayed plots. 

InJEuence on seed and forage production. 
-The desirable native grasses produced 
seed much more abundantly on the 
sprayed than on unsprayed plots. Seven- 
teen seed stalks of the principal grasses 
developed per square foot of sprayed 
meadow. Unsprayed plots averaged only 
0.5 seed stalk per square foot. The height 
of seed stalks averaged 13 inches on 
sprayed and 9 inches on unsprayed plots. 

Upon control of the competition from 
undesirable weeds, the Nevada bluegrass , 
and other native grasses produced more 
than four times as much dry weight as 
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the same grasses gave on the unsprayed 
plot (Table 2). Total production was not 
significantly different for sprayed versus 
unsprayed plots when weedy species were 
included. 

TABLE 2 

J’ield in 1949 on spralyed and unspra~~cd 
meadow plots 

SPECIES GROUP SPRAYED 

-I- 
lbs. per 

acre 

Crass....................... 1028 
Herhaceous weeds. 8 
Grasslike (rushes-sedges) 8 

Total . . 1045 

I 
-i 

____ 
UN- 

SPRAYED 

Ibs. per 
acre 

242 
488 
350 

---- 

1080 

IMPROVEMENT OF SAGEBRUSH RANGE BY 
SPRAYING 

Procedure.-Sagebrush had been shown 
to be susceptible to the sodium salt of 
2,4-D in 1946 and 1947. From 5 to 16 
pounds of acid equivalent of 2,4-D in 
1600 gallons of water per acre were used 
in these early tests. In 1948 an attempt 
was made to develop a procedure that 
would be practical for range improvement 
uses. Different amounts of the butyl 
ester of 2,4-D were applied with 20 gal- 
lons of water per acre as a carrier. Spray- 
ing was done with the truck-mounted 
boom and sprayer. 

Szcsceptibil&!y of sagebrush.--Big sage- 
brush proved highly susceptible or hyper- 
sensitive to 2,4-D (Table 3). A satisfac- 
tory kill of big sagebrush was attained by 
applying 1 pound of the butyl ester per 
acre in late June. Higher rates per acre 
gave a slightly higher percentage kill 
but not enough higher to warrant $he 
greater expense. Increasing the rate of 
application above 5 pounds per acre did 
not significantly increase or decrease the 
percentage kill of either species of sage- 
brush. 

Vntreated big sagebrush grew actively 
from May 1 to August 1 in 1948. When 
the spray was applied (June 30), 7 inches 

TABLE 3 

h-ill of two species oj sayebrush sprayed with, 

butgl ester of 2,4-D 

TIME APr’D RATE OF 

TREATMENT 

*June 30, 1948 
1 lh. per acre.. 
5 lbs. per acre 

10 lbs. per acre. 
July 30, 1948 

1 lb. per acre. 
5 lhs. per acre 

BIG S.kCEBRUSH 
SILVER SAGE- 

BRUSH 

Plants 
killed 

.___ 
pet. 

Crown 
area 

killed 
Plants 
killed 

Crown 
area 

killed 

pet. pet. pet. 

85 95 4 18 
100 100 29 66 

94 96 26 71 

81 95 30 89 
92 99 51 97 

of new twig growth had been produced, 
approximately half of the vegetative 
growth for the year. All twig growth on 
unsprayed big sagebrush ceased after 
August 15, having attained a maximum 
length of 12 inches. The peak of flowering 
for big sagebrush occurred about Sep- 
tember 15. Black sagebrush had approxi- 
mately the same period of active growth 
but the peak of flowering came one month 
earlier. From the results shown in Table 3 
and from observation of adjacent plots 
sprayed at monthly intervals during the 
summer of 1949, we conclude that the 
best time to spray is during the period of 
most active growth. This period was be- 
tween May 15 and June 30 in 1948. If 
allowance is made for the lateness of plant 
development in 1948, the average period 
of most active growth may be expected 
between May 1 and June 10. 

Silver sagebrush was much less effec- 
tively controlled than big sagebrbsh. Con- 
siderable sprouting occurred from the 
silver sagebrush stems. A fairly high kill 
of crown area resulted from the late July 
application. Silver sagebrush produced 



vegetat,ive groMh from June 1 t,o Sep- 
tember 1 in 1948, and the peak of flower- 
ing came September 10. The period of 
most act,ive growth for silver sngehruslr 
comes approximately one month later 
then for big sagebrush. The influence of 
this lntcr period of artive growth upon 
susceptibility of the plant to 2,4-D is 
shown in Table 3; July 30 appliration gave 
higher percentage kill than the dune 30 
applicilt,ion. 

Growth oj hmchyrass.-In the depleted 
condition of the sagebrush range, grass 
plants produced very litt,ln forage. l:pon 
control of the undesirable competit,ion 
from big sagrhrush, the hunchgrnss 
responded remarkably wll (Fig. 1). 

sprayed plots averaged 2.5 times the 
yield that the mm grasses produced from 
unsprayed plots (Table 4). 

TAALX 4 

UNTREATED 

On t,he big sagebrush area the three 
principal native grasses were Idaho fescue 
(F&m idahoensis), nwtern stipa (Stipa 
occident&s), and sitanion (Sitanion h,ys- 
triz). These grasses averaged 9.6 seed 
stalks per plant on sprayed and 2.7 
on unsprayed plots. Height of seed stalks 
averaged 16.3 and 12.6 inches, respee- 
tively. The production of forage from 

Cheatgrass (Hromus tcctorum) xvas not 
nhrmdant on the ranges used in this study. 
Consequently, the results do not show 
how native grasses will recover in compe- 
tition Ah a thick stand of cheatgrass. 

Spraying alone may prove to he of 
great value in improving sagebrush ranges 
urith a good understory of desirable 
grasses. Howe\w, on most depleted ranges 
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reseeding by drilling forage species after 
the spray treatment will be advantageous 
to speed the recovery. Also, the range 
manager will need to provide proper 
grazing management to enable the re- 
leased grasses and reseeded species to 
quickly dominate the area opened by 
killing the sagebrush. 

RE.4CTION OF MANZANITA TO SPRAYING 

Procedure-Manzanita brush was 
sprayed with 2,4-D and 2,4,5-T in late 
July 1948. The manzanita was beginning 
to flower and twigs and leaves were 
growing actively. Because of the rough 
topography and heavy brush, the truck 
was parked and the spray applied through 
a 200-foot hose with a single orifice nozzle. 
For complete coverage of the manzanita 
foliage, 10 gallons of diesel oil per acre 
served as the carrier for the 2,4-D and 
20 gallons of water per acre for the 2,4,5- 
T. 

Results.-Top growth of maneanita 
was killed by 2,4-D and by 2,4,5-T. 
However, sprouts appeared from the 
burls at the base of the plants: 100 per- 
cent of the plants sprayed with 3.4 
pounds of the butyl ester of 2,4,5-T 
per acre, and 89 percent on those receiving 
6.7 pounds of the butyl ester of 2,4-D 
per acre. Spraying did not control the 
brush well enough to warrant large- 
scale use to increase forage production. 
The fact that top growth was killed by 
both chemicals and some plants were 
killed by 2,4-D shows maneanita is 
susceptible to selective herbicides. 

NATURAL SEEDING ON SPRAYED AREAS 

Seedlings of native forage plants were 
not found in 1949 on any of the sprayed 
areas, even though the season of 1948 
presented exceptionally favorable condi- 
tions for native grasses to produce seed 
on the ranges in northeastern California. 

The experimental areas were not grazed 
in either year, another condition favoring 
production of seed. 

Observations on other experimental 
areas of depleted range in the vicinity of 
the sprayed areas show that natural 
thickening of the native bunchgrasses is 
extremely slow. Thickening occurs pri- 
marily by tillering of the plants. New 
seedlings contribute very little toward 
increasing the density of the forage 
cover even under total protection from 
grazing for several years. Therefore, 
artificial revegetation may be required 
to obtain recovery of much of the de- 
pleted meadow and sagebrush range in a 
reasonable length of time. 

RESEEDING ON SPRAYED AREAS , 

That herbicides my be useful in re- 
vegetation projects was shown by early 
results from reseeding trials on sprayed 
areas. Plots were prepared adjacent to 
the sprayed plots by plowing and discing. 
A mixture of forage species including 
smooth bromegrass (Bromus inermis) , 
crested wheatgrass (Agropyron cristatum), 
timothy (Phleum pratense), western 
wheatgrass (Agropyron smithii), alfalfa 
(Medicago sat&), and birdsfoot trefoil 
(Lotus corniculatus) was drilled across 
the sprayed and the plowed plots in 
sagebrush and in meadow. As of Septem- 
ber 1949, the number of seedlings es- 
tablished per square foot was: 

Autumn 1948 Spring 1949 
sowing sowing 

Big sagebrush 
Sprayed with 2,4-D 

and drilled. . . . . . 8.8 6.2 
Plowed and drilled. . . 10.2 5.0 

Meadow 
Sprayed with 2,4-D 

and drilled. . . . . . 10.4 0.0 
Plowed and drilled. . . . 11.6 2.8 
A few more seedlings per square foot 

were obtained on plowed plots than on 
sprayed, but the difference is not signifi- 
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cant. Plowing destroyed all of the native 
grasses. Spraying did not destroy any of 
the grasses, but discing and drilling re- 
duced the density by approximately one- 
half. Nevertheless, there remained on the 
sprayed plots an average of 0.5 to 1.0 
native grass plants per square foot on the 
sagebrush type. On the sprayed meadow 
remaining native grass plants averaged 
1.8 per square foot with autumn discing 
and drilling and 5.2 plants per square foot 
with spring discing and drilling. 

Autumn sowing, which produced a 
satisfactory stand on all plots, proved 
significantly better than spring sowing. 
Spring seedbed preparation and planting 
were especially unsatisfactory on the 
meadow. The meadow remained wet and 
equipment could not be efficiently oper- 
at)ed at the time spring seeding should be 
done. 

Spraying has some distinct advantages 
over plowing. Some areas that are too 
rocky t,o be plowed can be sprayed. Where 
soil erosion presents a hazard, spraying is 
better conservation practice, since it 
leaves much of the protective cover in- 
tact and does not destroy soil structure. 
Also, the method promises some econo- 
mies in reseeding. 

NEED FOR ADDITIONAL INFORMATION 
AND PRECAUTION 

(lreater efficiency and more consistent 
results may be expected from further 
st)udy of selective herbicides. The various 
chemicals and methods for their use seem 
almost innumerable and will require 
many years for full study and evaluat’ion. 
R/leanwhile a few precautions in their use 
should be remembered. 

Some desirable native legumes ‘and 
browse plants are susceptible to the 
herbicides now in use. Where these de- 
sirable plants occur the range manager 
will need to decide whether control of the 
undesirable brush and weeds will be 
worth more than the loss of desirable 

plants. Also, some agricultural crops are 
susceptible to 2,4-D and care must be 
taken to avoid drift of spray materials if 
such crops are growing near the range to 
be treated. 

There has been some indication, on 
other kinds of sagebrush, that below- 
normal precipitation may decrease the 
effectiveness of 2,4-D. The spraying for 
the experiment reported on in this paper 
was done in a year of above-normal pre- 
cipitation. Some large-scale projects 
aimed at control of big sagebrush by use 
of 2,4-D applied by airplane have been 
reported as a failure. The details of the 
projects have not been published, but the 
failure is mentioned here as a warning 
that not all spraying with the chemicals 
has been successful. 

SUMMARY 
The butyl ester of 2,4-D was sprayed 

on mountain meadow, big sagebrush, 
silver sagebrush, and manzanita brush 
ranges in northeastern California. Butter- 
cup and some other meadow weeds were 
satisfactorily killed. Big sagebrush proved 
highly susceptible, the kill being 85 per- 
cent. On silver sagebrush and green 
manzanita, sprouting occurred so control 
of these two species cannot be considered 
satisfactory although much of the crown 
was killed. Grasses in the meadow and big 
sagebrush range exhibited greatly ac- 
celerated growth as a result of spraying 
to control the competing weeds and brush. 

Spraying with selective herbicides offers 
a method of eradicating undesirable 
vegetation less expensive than plowing. 
Spraying may be used on areas too rocky 
or rough for plowing. $praying keeps the 
erosion hazard at a minimum because 
much of the vegetative cover and soil 
structure remains intact. 

A satisfactory emergence of desirable 
forage grasses and legumes resulted from 
autumn seeding with a grain drill on 
sprayed sagebrush range and meadow. 
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T HE INVASION and spread of noxi- 
ous woody plants over the 93.5 mil- 

lion acres of range lands in Texas have 
resulted in lowered grazing capacity, in- 
creased livestock handling costs and 
lowered returns to the operator. This 
infestation includes an estimated 40,000 
acres (Allred, 1948) of Macartney rose, 
Rosa bracteata Wendl. in the upper coastal 
region. This species also is known locally 
as Chickasaw rose, hedge rose, and wild 
rose. 

The noxious character of the Macartney 
rose in grazing land was recognized by 
Hume (1943) and again by Taylor (1949). 
Both attributed the increase and spread 
of Macartney rose on range lands to seed 
disseminated by livestock and by birds. 
This rose species also reproduces vege- 
tatively, sprouting profusely from the 
base of the main stem and from shallow 
lateral roots if the top is killed or removed. 
Taylor believes that birds are the most 
important agents of seed dispersal. 

A native of China, the Macartney rose 
was introduced into England prior to 1800 
by a diplomat,ic mission headed by Lord 
Macartney (Keays, 1942: Hume, 1943). 
It was subsequently introduced into the 
United States, and is believed to have 
spread westward into Texas from the 
port city of New Orleans (letter from S. 
W. Geiser, Oct. 12, 1948). At one time it 
was recommended as a hedge plant ‘be- 
cause of the high cost of initial fencing 
(Webb, 1931). Relics of many of these old 
hedges may still be seen in south Texas, 
many apparently furnishing the nucleus 
for local infestation. 

Individual plants of Macartney rose 
form dense clumps ten or more feet in 
height and several yards wide (Fig. 1A). 
These clumps may coalesce to form dense 
impenetrable thickets along fence lines 
and drainage ditches and in river bottoms. 
Loudon (1880) states that the plant 
grows best on loam soil in England, but 
it is often found in Texas on clay or sandy 
soils. 

A study has been made by the Depart- 
ment of Range and Forestry of the Texas 
Agricultural Experiment Station to de- 
termine some of the factors relating to the 
spread and establishment of Macartney 
rose on land used for grazing. This study 
consisted of four phases: (1) to determine 
the proportion of recovered seeds of the 
Macartney rose which is physically 
damaged in the bovine digestive tract; (2) 
to determine the viability of apparently 
sound seeds after passage through the 
digestive tract of cattle; (3) to determine 
the influence of retention within the fecal 
material on the viability of the seeds; and 
(4) to determine the necessity for cold 
stratification, a standard nursery practice 
with ornamental roses, in germinating 
seeds of the Macartney rose. 

Rose seeds are known to pass through 
certain mammals and birds unharmed. 
Harmon and Keim (19343 recovered 13.3 
percent of Rosa arkansana seeds fed to 
yearling calves during the four days fol- 
lowing ingestion. No germination was ob- 
tained by these authors, possibly because 
the seeds were not subjected to cold 
stratification for after-ripening. Seeds of a 
rose species in Minnesota passed through 
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a sharp-tailed grouse gave eight and one- 
half times the germination of those col- 
lected directly from the plants (Aldous, 
1941). Schultz (1949) mas unable to 
germinate apparent,ly sound Macartney 
rose seed fed to chickens. 

Rose seeds of the temperate zone species 
are dormant and require stratification at 
a low temperature to prepare them for 
germination (Cracker and Barton, 1931). 
The most effective stratification tempera- 
ture is 41°F., but individual species have 
reacted favorably to temperatures ritng- 

been found to germinate readily at the 
recommended stratification temperature 
(Cracker and Barton, 1931). 

Green seeds of Macartney rose germi- 
nated better without, stratification than 
seeds which were air-dried and subjected 
various scarification and stratification 
rneaares (Schult,z, 1949). Crocker and 
Barton (1931), in their work with Rosa 
rugosa, found that fresh green seed germi- 
nated hetter than seed allowed to dry on 
the plant. After three years of dry storage 
se& dried on the bush gave the same 

ing from 32 to 50°F. (Afsnasicv, 1942). 
The time required for this after-ripening 
has been found to vary considerably de- 
pending upon the species. Rosa multdj‘ha 
germinated 72.5 percent and completed 
germination in four months whereas R. 
ruhijolia required 24 months to complete 
germinat,ion with a fins1 pcrccntsge of 
10.1 (Cracker and Barton, 1931). Species 
common to southern regions are con- 
sider& less exacting in their requirements 
of stratification temperature than species 
more northern in distribution (Cracker, 
1927). Seeds of most rose species have 

percentage germinat,ion as the green seed 
in two-t,hirds t,he time. Calvino (1930), 
working wit,h Italian roses, obtained a 
higher germination from ripe than from 
green seeds. These results of Cracker and 
Barton and of Schultz ipdicate that seed 
coat permeabilit,y may not affect germi- 
nation adversely prior to the hardening 
of the coat. Storage over an extended 
period following collection apparently 
increased the permeability of the R. 
ruyosa seed coats to water and oxygen as 
signified by the acceleration of germina- 
tion. 
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METHODS 

Macartney rose hips (fruits) were fed to 
four mature cows kept in separate cement- 
floored stalls during each of the six feed- 
ings. The feedings were initiated in Au- 
gust, 1948, when fresh seeds appeared in 
the droppings of range cattle, and were 
repeated at six-week intervals. Hips used 
in each feeding were collected not more 
than two days previous from Macartney 
rose plants growing on range land in 
Brazes County, Texas (Fig.* 1B). Fifty 
hips were randomly selected from the col- 
lection and the number of seeds and 
weight of each hip determined to provide 
an estimate of the number of seeds in- 
gested. 

Each cow was hand-fed 25 randomly- 
selected hips ‘from the collection made 
just prior to the feeding. The fecal ma- 
terial from each animal was collected and 
weighed twice daily for a period of six 
days after the initial feeding and for seven 
days following each subsequent feeding. 
Duplicate 500-gram samples were taken 
from these individual fecal collections 
and the seeds extracted by washing to 
provide an estimate of the number of seeds 
passed by each animal. An additional 
5OO-grams of dung was retained for use 
in germination trials. 

Germination trials were made to com- 
pare the viability of fed and unfed seed 
collected for each feeding. Samples of 
seed and dung taken from individual 
cows were consolidated for germination. 
The fed seed was further segregated into 
seeds removed from the dung (washed 
seed) and seeds remaining within the fecal 
material (contained seed). Unfed seed 
and washed seed were germinated in 
duplicate loo-seed lots on moist filter 
paper in the dark. Six thousand grams of 
dung with contained seed were placed in 
trays of moist sphagnum moss for germi- 
nation. One set of seed treatments was 
germinated at room temperature and 

another at a constant temperature of 
41°F. 

All germination trials were concluded 
April 4, 1950, notwithstanding the vary- 
ing periods of germination. 

RESULTS AND DISCUSSION 

Recovery of fed seeds 

Approximately 50 percent of the seeds 
fed were recovered. This is considerably 
higher than the 13.3 percent recovery of 
Rosa arkansana seeds from yearling 
calves reported by Harmon and Keim 
(1934). An average of 25.5 to 55.7 seeds 
were passed for each hip eaten. The mean 
number of seeds per hip ranged from 68.1 
to 86.9 with corresponding correlation 
coefficients of 0.4784 and 0.7731. The 
standard errors of estimate of the number 
of seeds per hip in a regression of seed 
number on hip weight were 25.00 and 
23.77 respectively. All correlation coeffi- 
cients were highly significant. However, 
these correlations are not sufficiently 
strong to permit a satisfactory estimate 
of the number of seeds fed on the basis of 
hip weight. 

The daily percentage recovery, the 
total number of seeds recovered and the 
percentage of visibly damaged seeds for 
each of the six feedings are listed in Table 
1. Between 66.2 and 83.7 percent of the 
seeds recovered were in the two fecal coi- 
lections made on the second day and the 
morning collection of the third day fol- 
lowing feeding. The recovery after the 
third day was considerably less and was 
erratic. In two feeding trials individual 
animals failed to pass seed after the fourth 
day following feeding. 

A variable amount of damage was ex- 
hibited by 4.2 to 11.5 percent of the re- 
covered seeds. Date of feeding could not 
be associated definitely with the increase 
in seed damage. Damaged seed varied in 
appearance from cracked seed coats r& 
maining in place to only portions of seed 



104 w*lYNE: G McCULLY 

coats. An insufficient number of damaged 
seeds with cracked seed coats was avail- 
able for germination tests. 

TABLE 1 

Percentage of seeds recovered by days from four 
mature cows fed twenty-Jive Macartney rose 

hips on the dates indicated between 
August, 1948, and April, 1949 

DAYS FOLLOW- 
ING FEEDING 

Total.... 

Tot)al no. of 
seeds re- 
covered 

Percentage 
of dam- 
aged seeds 

FEEDING DATES 

Aug. Oct. 

I I 

Nov. 
17 2 15 L 

__ __ __ 

1.4 2.6 19.2 I I 
42.3 38.0 41.5 
38.7 37.9 31.6 
LO.7 15.2 4.7 
5.9 4.9 1.4 
1.0* 1.2 1.3 

t 0.1* 0.3” 
- -- -- 

100.0 99.9 100.0 
-_- -- - 
5211 2553 4165 

I I -- __- -_- 
4.2 6.4 8.8 

1 I 

Jan. Feb. 
6 15 

Ay. 

~ __ __ 

2.7 10.4 3.3 
58.5 65.0 62.3 
29.9 20.1 20.6 
6.4 2.9 9.5 
1.5 0.5 2.6 
0.8 1.0 1.3 
0.2* 0.1* 0.3* 

-- -- 
100.0 100.0 99.9 
---- 

4056 5566 5126 

- -- __ 
11.5 8.2 8.8 

- 
* Fecal collection in morning only. 
t So collection made. 

Germination 

The percentage germination for various 
treatments of fed seed is shown in Table 
2. None of the Z-200 unfed seeds, half of 
which were stratified, showed any germi- 
nation. These results are not entirely in 
agreement with those of Schultz (1949) in 
that the seeds collected in August when 
somewhat green did not germinate. 

The greatest response was obtained 
from seeds used in the earlier feedings. 
The seed treatments involving seed used 
in the two initial feedings may be given 
the following relative rank from highest 
to lowest germination : (1) unstratified 
contained; (2) stratified contained; (3) 
stratified washed; and (4) unstratified 
washed. This ranking of treatments and 
the greater germination from the earlier 

feedings support the conclusions advanced 
by others (Schultz, 1949) that the seed 
coat is a major factor in germination of 
Macartney rose seed. Failure of unfed 
seed to germinate and the relatively 
greater germination of contained over 
washed seed add further support to this 
reasoning and demonstrate the role of 
cattle in promoting the germination of 
Macartney rose seed. 

Stratification at 41°F. appears to be of 
minor significance in promoting germina- 
tion in this rose species. Unfed seed did not 
respond to stratification, and only a slight 
advantage in germination was obtained 
from the stratified portion of the ivashed 
seed. A combination of the effects of the 
manure and stratification within the con- 
tained class produced an interaction 
which gave a significantly lower germina- 
tion in 18 months than was obtained in 
unstratified contained seed. The sudden 
rise in germination of unstratified con- 
tained seed from both the August and 
October feedings after 12 to 14 months 
suggests an internal response to some con- 
dition, perhaps stratification at a higher 
temperature than was employed in this 
study. 

There are several implications from this 
study. The high percentage germination 
of unstratified contained seed from the 
first two feedings becomes even more 
significant when it is considered that the 
hips are taken in greatest quantity by 
range cattle during this period. Cattle 
droppings on ranges infested with Macart- 
ney rose have been observed to contain 
so many seeds as to appear to consist 
almost entirely of them. Given favorable 
conditions, a large number of these seeds 
germinate (Fig. 2). The increase in the 
rate of germination the second year indi- 
cates that Macartney rose seeds may 
retain their viability for a considerable 
time when stored in dung. Thus, seeds 
passed by cattle feeding on Macartney 
rose hips during a single season may con- 
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tinue as a source of infestation for several be the primary factor influencing germi- 
years. nation of Macartney rose seed. This is 

During the periods when hips are eaten illustrated by the successively greater 
cattle should not be moved directly from germination in the washed and in the 
infested to clean pastures. Such move- contained seed over the unfed class. 
ment likely would result in the infestation The results of this study emphasize the 
of additional areas by this plant. Reten- importance of proper livestock manage- 
tion of animals on areas undergoing treat- ment to prevent the spread of the Macart - 
ment for control of Macartney rose is ney rose to new areas or the reinfestation 

of grazing lands undergoing treatment for 
the control of this noxious plant. 

likewise impractical. Deferment of graz- 
ing on treated areas during the season 
catt’le take the hips would have the further 
advantage of permitting the more im- 
portant forage species to mature seed. 
Such a procedure might well be the start 
of a range improvement program on the 
poor condition ranges so often associated 
with an infestation of Macartney rose. 

SUMMARY 

Twenty-five hips of Macartney rose 
containing a variable number of achenes 
were fed to each of four mature cows at 
six-week intervals beginning in August, 
1948, and continuing until the following 
spring. Slightly more than 50 percent of 
the seeds fed were recovered. Approxi- 
mately 90 percent of the seeds recovered 
suffered no apparent damage within the 
animal digestive tract. 

More than 90 percent of the seeds re- 
covered were passed by the fourth day. 
In some instances individual animals did 
not pass seeds after the fourth day follow- 
ing feeding. 

Fed and unfed seed from each feeding 
were germinated at room temperature 
and at a constant stratification tempera- 
ture of 41°F. The fed seed were segregated 
into seed washed from the dung following 
passage and seed remaining in the fecal 
material. 

Stratification at 41°F. did not increase 
germination in the unfed or the washed 
seed an appreciable amount. Germination 
in the contained class appeared to be in- 
hibited by stratification. 

Permeability of the seed coat seems to 
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Patrick Beveridge Kennedy-Early 
Range Manager 

ALAN A. BEETLE 

R aNGE management is hut newly ret- 
ogmzed as a distinct branch of the 

agricultural sciences. It is only natural, 
therefore, that much of the early work in- 
troductory to this current recognition was 
carried on by pioneers in neighboring 
fields. It is fitting that the work of these 
early men be recognized, and with no 
further thought than this, the contribu- 
tions of Patrick Beveridge Kennedy 
(1874 to 1930) are here reviewed. 

The Berkeley Daily/ Gazette of danuary 
18, 1930, states: 

“Dr. Kennedy was horn in Mount 
Vernon, Scotland, 55 years ago and 
came of a long and distinguished line 
of botanists and landscape gardeners, 
each generation of Kennedys bringing 
forth a distinguished scientist in this 
line. His great-grandfather was the 
landscape gardener who planted the 
formal gardens of the Tuilleries for 
the Empress Josephine. 

“In the next generation, his grand- 
father, Lewis Kennedy, was a mem- 
ber of the famous firm of Lee and 
Kennedy of London and Scotland, 
for whom a new genus of plants from 
Australia, Kennedia, was named. 
George Kennedy, father of the scien- 
tist, wits the architect who laid out 
the beautiful gardens of Trossachs, 
the noted watering place of Scotland. 
He also mod&d the Prince Albert 
memorial in Edinborough.” 
Kennedy’s contributions to range man- 

agement may be divided into three 
periods, earh successively longer and more 

productive than the preceding. The first 
period (1896-1900) found him in Wash- 
ington, D. C., the second (1901-1912) 
found him in Rena, Nevada, and the last 
(1913-1930) is the California period (see 
photo), rhich ended with his death fol- 
loring surgery, January 18, 1930, in 
Berkeley, California. 

A graduate of Guelph Agricultural Col- 
lege in Ontario, Canada, he took his 
doctorate at Cornell University under 
L. H. Bailey, passed a civil service exsmi- 
nation, and entered the Division of Agros- 
tology in the United States Department 
of Agriculture, Washington, D. C. During 
this period in Washington, at the turn of 
the century, the first of his papers of in- 
terest to range managers was published: 

1. A history of the introduction of 
Bromus e‘nermis into the IJnited States 
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and its trial at various agricultural ex- 
periment stations (3). 

2. A technical review in the little 
studied field of the internal structure of 
the grass caryopsis (cf. Martin, A. C. 
1946. The comparat,ive internal mor- 
phology of seeds. Amer. Midl. Nat. 36: 
513-660; grass seeds pgs. 536-542) (4). 

3. A report of the proceedings of a 
meeting of the Ontario Agric. & Exper. 
Union, Guelph, Ontario, December 6-8, 
1899 reporting on experiments with forage 
plants (5). 

3. A report on cooperative experiments 
with grasses and forage plants carried on 
by the Division of Agrostology from 1896- 
1899 (6). 

5. A history of the introduction of 
Turkestan alfalfa into t’he United States 
and its trial at various agricultural ex- 
periment stations (7). 

With this eastern background of inter- 
est and training in forage crops, Kennedy 
moved to Reno, Nevada, in 1900 where 
he undertook t,he organization of a new 
department (Botany, Horticulture, and 
Forestry) for the University, doing both 
the teaching and research (until the new 
department was enlarged in 1908 to in- 
clude A. A. Heller). 

By 1907 his knowledge of western plant 
life had progressed so far that F. V. 
Coville (then Bota.nist, Bureau of Plant 
Industry) wrote him: “As you are aware, 
the grazing lands in some of the National 
Forests have been seriously overgrazed. 
This year the Forest Service is cooperating 
with the Bureau of Plant Industry in 
initiating some experiments looking to- 
ward an increase in the forage output of 
these lands. . . . It is proposed as the es- 
sential part of t)he inquiry to protedt by 
fencing or ‘otherwise, small sample areas 
of good, though badly overgrazed range, 
and on t)hem study the whole cycle of 
reproduction of the principal grazing 
plants, ascertaining especially the date on 

which each of these important s,ozcies 
matures its seed, the time when the seed 
germinates and within what period it 
reaches a development sufficient to with- 
stand trampling. . . . I am writing now to 
learn whether you would be willing to 
accept such an appointment. . . .” Since 
Kennedy was fully employed by the Uni- 
versity of Nevada, he was unable to ac- 
cept this appointment. 

During this Nevada period, Kennedy 
started work on the genus Trifolium, an 
interest which later spread to the whole 
legume family and completed his well- 
rounded grasp of the range picture. In his 
study of the clovers, Kennedy was led 
“to believe t’hat a satisfactory treatment 
of the genus could not be made by a 
study of herbarium specimens alone, but 
that the different species would have to 
be watched from the seed to maturity” 
(Muhlenbergia 9: 1. 1913). 

Range publications of the Nevada 
period include : 

1. “A preliminary report on the ranges 
of Western Nevada” (29). 

2. An early bulletin on summer ranges 
which contains some interesting observa- 
tions, a few of which may be briefly 
quoted here: “There is plenty of forage 
for sheep at t’he present time on the east- 
ern Nevada ranges” and “the fact that 
water is frequently scarce in the late sum- 
mer months has prevented the ranges 
from being overstocked by sheep”. Also, 
“It would be to the interest of both 
cattlemen and sheepmen to work to- 
gether harmoniously, and come to agree- 
ments by forming associations where t’he 
range might be discussed . . .” (cf. present 
Amer. Sot. of Range Management). 
There is much more of range interest in 
this bulletin (9). 

3. A bulletin entitled “Native forage 
plants and their chemical composition”, 
written in cooperation with station chem- 
ists N. E. Wilson and S. C. Dinsmore. It 
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contains many notes of range interest 
(34). 

4. “Botanical features around Reno” 
(1907)-an interesting early account of 
Nevada vegetation; e.g. (page 24) “It is 
interesting to note that Piper in his Flora 
of Washington regards Artemisia tri- 
dentata as more characteristic of the Up- 
per Sonoran area, and includes also 
several other shrubs which we regard as 
in the Transition area. There is little 
doubt that owing to the ability of the 
sagebrush to adapt itself to exceedingly 
variable conditions both of altitude, 
moisture and soil that it overlaps both 
areas so as to be almost inseparable” 
(cf. Cottam, “Is Utah Sahara Bound”), 
and (page 25) “Unfortunately at the 
present time, many square miles of these 
once luxuriant stretches of timber present 
only denuded areas save for the countless 
stumps which still remain to testify to the 
past conditions of the mountains. These 
trees were largely used in the early days of 
t)he Comstock to timber the mines. Since 
that time a second growth has been pro- 
duced, more especially in the canyons, 
which is just beginning to bear cones. It 
will be a very difficult matter to reforest 
the high ridges, as there is no opportunity 
for seed to get there, and the soil, for lack 
of a forest cover, has been severely 
washed” (10). 

5 and 6. A pair of Nevada Experiment 
Station bulletins were written with S. C. 
Dinsmore on digestion experiments. In 
the first, native hay of the Truckee 
meadows (water-grass, sedges, and rushes) 
was shown “as far as can be determined 
by digestion experiments, to be an excel- 
lent forage for fattening stock. It could 
perhaps be more economically fed ‘if a 
fodder containing more protein (e.g. 
alfalfa) were fed along with it” (2). In the 
second, the conclusions state: “It is quite 
feasible to conduct digestion experiments 
on the ranges and to determine approxi- 

mately the feeding value of the various 
plants. . . . So far as we know, these are 
the first investigations of the kind that 
have ever been attempted. . . . When con- 
sidering the matter of reseeding the ranges 
that have become depleted, it is of great 
importance to know not only that the 
plant will easily seed itself, but to know 
also its value from the standpoint of 
nutrition” (28). 

7 and 8. Biennial reports of the Board 
of Control of the Lincoln County Experi- 
ment Farm. (1909-1910; 1911-1912)- 
P. B. Kennedy, chairman. Includes re- 
ports on some forage plants, including the 
famous spineless cactus which “although 
it made a remarkable growth during the 
summer, it was killed out right during 
the winter” (27, 32). 

9. “Clovers’‘-(1913)-contains some 
information on the early introductions of 
clovers and also some early advice on 
range reseeding, e.g. (page 3)-“We 
desire to call attention of farmers in 
Nevada, and elsewhere, who have rough 
rocky fields and hillsides, underlaid with 
hardpan and hence not suitable for alfalfa 
that they desire to use for pasture pur- 
poses, to this clover (white dutch). Scat- 
ter t’he seed on the bare places and brush 
it in and keep moist. In the course of a 
few years it will creep over the boulders, 
leaving them green” (11). 

In ,July 1913, ,John Gilmore (then Pro- 
fessor of Agronomy, University of Cali- 
fornia) wrote Kennedy asking .him if he 
would “take charge of our courses in 
forage crops”. He said “The work will 
consist of instruction here in the Univer- 
sity and in the study and investigation of 
range conditions from all points of view 
throughout the state.” By the end of the 
year Kennedy had accepted and moved to 
Berkeley, California, where he remained 
the rest of his life. During this long, pro- 
ductive period his range papers are readily 
divided into two groups-those dealing 
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6. A very strong plea for increased 
range research (17). 

7. “Sudan grass” (with B. A. Madson) 
(33). 

8. “Goat grass or wild wheat (Aegilops 
triunciaZis)-a mechanically injurious 
weed in the fields of the ranges in certain 
parts of California” (24). 

9. The first comprehensive report of 
bulbous bluegrass (Poa bulbosa) (25). 

In addition to these grass and legume 
papers, and of particular range interest 
are : 

1. His description of Bassia hyps- 
sopifolia, an annual forage weed intro- 
duced from Western Asia which proved 
to be alkali tolerant (22). 

2. His early investigations on the 
problem of control of undesired vegeta- 
tion (23). 

The review of 29 papers, although not 
his full contribution, certainly placed 
Kennedy in the forefront of the early 
range managers. As fitting a tribute as any 
has been offered by his one-time teacher, 
L. H. Bailey, who wrote in 1946, in regard 
to the author’s article “Kennedy and 
Heller (1905-1913)” (Torreya 45: 93-96. 
1945) that Kennedy “was a canny Scot 
who saw his work and accomplished it. 
It is too bad he could not have been with 
us longer.” 

with grasses and those dealing with le- 
gumes. Many of the latter are borderline 
range management dealing with forage 
crops which are supplemental to range 
feed. 

Among the legume papers of greatest 
interest are: 

1. A paper on leguminous plants as 
organic fertilizers. To quote: “Every en- 
couragement should be given growers in 
the legume field as it means much to 
the continued prosperity of California 
agriculture” (19). 

2. One which introduced Vicia faba var. 
minor to the farmers of California “as a 
valuable winter green manure crop, and 
to a less extent as a hay, silage and grain 
rotation crop for stock” (20). 

3. One which recommended the Tangier 
pea as a green manure in California where 
under especially favorable circumstances 
estimated yields of as high as nine tons 
to the acre have been reported (21). 

4. “The mat bean, Phaseolus aconito- 
folius” (with B. A. Madson)-a summer 
green manure (31). 

5. “Berseem or Egyptian Clover (Tri- 
.foZium alexandrinum)” (with W. W. 
*vackie)-as forage and green manure in 
short rotations (30). 

6. “Alfalfa” (with W. T. Clarke) (1). 
Among the grass papers of greatest 

interest are: 
1. A recommendation for Smilo grass 

(Oryzopsis miliacea) (26). 
2. “Annotated list of the wild flowers of 

California”-grasses prepared by Ken- 
nedy’s class in agrostology, pages 136-155 
(13). 

3. A paper wherein harding grass is 
christened, and introduced to Californi- 
ans (14). 

4. “Winter forage crops”-includes 
both grasses and legumes (15). 

5. The introduction of napier fodder 
(Pennisetum purpureum) into California 
(16). 
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A One-Man Portable Livestock Exclosure 
JOHN RI. FID’LEY 

N OW IX use in Sevads grazing studies 
of the Intcrmount,ain Forest and 

Range Experiment Station are several 
exclosures of a type specifically designed 
hy the author for handling by one man. 
The chief advantage of these exclosures 
over the heavier, more rigid ones that 
have previously been used in various 
parts of the country is the ease and speed 
with which t,hey may be put up and taken 
down. An enclosure of the type described 
here may be assembled in twenty-fix 
to thirty minutes by one man. Easily 

capable of withstanding pressure hy 
grazing animals. This quality is important 
toward the end of t,he season when the 
fresh feed within the small plot is attrac- 
tire, and especially in those pastures 
where utilization is purposely heavy. 

The one-ma.” movable exclosure fea- 
tures an all-metal construction. A total of 
eight steel posts are used, four are for the 
cornem, the other four for top braces. 
Ordinary thirty-inch woven stock wire 
and two strands of barbrd wire serve as 
fencing materials (Fig. 1). 



inforcing steel rod. Enough of the rod cx- 
tends through t,hc pipe to allow it to be 
bent ups&, then crimped inside the 
pipe for im inch or two to makr it rigid. 
The other end of the skrl rod is also hrnt 
upward and cut, off four or five inches 
above the pipe, forming thr upright piece 
which fits into thr top hrnces (Fig. 2). The 
portion of the strrl god that passes 
through the pipe alsd SCW(IS t,o keep the 
sleeve at the top of the corner post. 

modifiration of any kind is made on the 
c”rner posts. 

Seven-foot steel posts are used for the 
top braws, mabling the research mien to 
obtain quadrats up to a milacre in size 
within the excloaurc. Camrr posts need 
br only six and a half feet long, unless the 
soil is sandy or othrrwk unstahlc and it 
is desirable to use 1ongt.r onps. 

Assembly of the exctosurc can he ac- 
complished step-by-step asfollo\rs. Corner 
posts arr spared, then forced into the soil 
with a Ace1 post driver. Corner sleeves are 
installed and the top braces placed in 
position. A piece of woven wire long 
enough to encircle the plot is cut, allowing 
a foot or two for splicing. It, is pulled 
moderatrly tight, by hand, spliced, and 
fsstcnrd at each corner with soft iron 
xix. Two strands of hubcd kc WC 
spacrd ahwe the woven wire, also 
fastcncd at t,he corners. To provide mom 
rigidity, R pirre of soft iron wire can be 
t,kd to the center of each top txacc, 
twisted around rach of the barbed wires, 
then t,ied to the voren wire. The rxrlo~~m 
is now ready for 118~. 

IXsassemhly is cwn simpler. The top 
braces and corner skeves are lifted out of 
position, the barbed wire remo\-cd and 
rolled up, and the woren wire is unfas- 
tened from t,he posts hut not unspliced. 
Extraction of the steel posts from the 
ground is next, and is made easier by re- 
moving n shovelful of soil from the side of 
the pos:t footplat,e. lifter being rigorously 
shaken hack and forth t~vo or three times, 
th(t posts can he lifted out. The woven 
wire, if pldlrd dingonslly unt,il thr sides 
arc together and thrn foldtd lengthwise, . 



BOOK REVIEWS 

COWBOYS AND CATTLE KINGS 

Life on the Range Today 

By C. L. Sonnichsen; 316 pp., 18 pp. Illus. The university of OklahomaPress, Norman, 
Oklahoma, 1950, $4.50. 

C. L. Sonnichsen approached the ab- 
sorbing job of presenting an evaluation of 
the modern cattleman with the open 
mind of research and an avidity for a 
broad, factual base on which to base his 
account. The result is the most important 
delineation of the cattleman’s problems, 
his philosophies, his economics and his 
way of life that has been published to 
date. 

Sonnichsen outlines the modern beef 
producer against his historical back- 
ground. He shows the old time operator 
running cattle on the open range beset by 
vicissitudes of the weather, the Indians 
and the squatters. From there he pro- 
gresses to the new model-a businessman 
engaged in the job of producing beef for 
the American housewife. He proves that 
he is no glamour boy, as depicted so often 
by pulp magazines and western movies- 
swinging his rope and firing his six 
shooters. He shows him coping with the 
same threats of bad weather and grass- 
hoppers as his forefather but with Indian 
troubles traded for difficulties with Gov- 
ernment agencies, the army of recreation- 
ists and impractical “do-gooders”. 

The chapter entitled “The Rancher 
and the Government” is one of the clear- 
est and fairest explorations of this im- 
portant problem that has been written. 
It explains the cattle producer’s stand on 
the federal acquirement and control of 
lands but it doesn’t whitewash the live- 
stock man for his past sins of omission 
and commission. 

The chapter on 4-H Club activities is 
an interesting and important record. The 
same applies to the dude ranch industry. 

Sonnichsen speaks the language of the 
cow country. The many anecdotes and 
dialogue of western life make this a very 
readable book as well as a valuable his- 
torical document. Typically western dry 
wit and humor which he quotes so often 
will give all a chuckle as it is read. 

“Cowboys and Cattle Kings” should 
be read by every livestock operator, 
sportsman, conservationist and federal 
officer who is engaged in the administra- 
tion of public lands. It should be included 
in the required reading for students of 
history and land administration.--Alan 
Rogers, Walking T Ranch, Ellensburg, 
Washington. 

WESTERN STOCK RANCHING 

By Mont H. Saunderson, 247 pp., 20 tables, 8 figs., 14 forms (plus unnumbered photo- 
graphs). Univ. of Minnesota Press, Minneapolis 14, Minnesota. 1950. $5.00. 

Mont H. Saunderson’s newest book is this, it should have ready market, espe- 
written in an easy, convincing style that cially among practicing stockmen. 
will be palatable to technician and layman The book begins with a discussion of 
alike. Unfortunately, it is poorly bound western livestock-growing regions, their 
and overpriced for its size, but despite vegetation, climate, and stock manage- 
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ment programs. This is non-technical but 
delightfully to-the-point. It gives the 
stranger a good quick look at the West 
and the stuff it’s made of. 

There follows a too-brief discussion of 
range management and improvement-a 
subject upon which ranchers need more 
than casual information. When and how 
can we convince people of the importance 
of land management in “western stock 
ranching?” That Saunderson himself is 
aware of this importance is evidenced by 
his last sentence in this chapter. “The 
value of this service and the need for it 
will increase.” 

With Chapter 5 one feels that the au- 
thor begins the story which he set out to 
t,ell and here is the real meat of this book. 
Here are the dollar-and-cent problems of 
stock ranching-marketing, prices, in- 
comes, business management, and ranch 
planning. Here in 83 pages is probably the 
best textbook in range economics yet 
available. Here is something the progres- 
sive rancher cannot afford not to read and 
know about. Saunderson’s goal of improv- 
ing ranch bookkeeping is a laudable one. 
Ranching in t’his era is truly big business 
and should be operated as such. 

The book ends with a brief treatment on 
the subject of “the use of federal public 
lands”-again a concise non-technical 
treatment of one of the West’s major 
problems. The author’s broad experience 
outside the federal government and within 

several agencies of the federal govern- 
ment qualifies him to speak on this subject. 
Because of this, the reader will find of 
especial interest Saunderson’s last 
thought-provoking paragraph. 

“Conservation problems are, in general, 
more pressing for the public lands than 
for the privately owned rangelands of the 
West. This is true because the public 
lands are less productive, more difficult to 
manage, and have had more abuse. For 
the stock ranch that uses public land 
grazing as an important feature of its 
land use, the hope for the future is a 
good cooperative working relationship be- 
tween the management of the ranch and 
the federal agency that manages the 
public land used by the ranch. The recent 
controversies on public land grazing and 
conservation policies have caused a les- 
sening of such cooperation.” 

This book is recommended to members 
of the society. Pages 3 to 83 and 209-239 
constitute good general reading for the 
non-tec’hnical person desiring a brief, 
interesting picture of the West. Pages 
125-208 stand apart. This section is good 
reference material and study material for 
the rancher. It is also a good textbook 
reference for range economics and range 
animal production courses. The two parts 
of this book are not closely related.- 
L. A. Stoddart, Head, Range Manage- 
ment Department, Utah State Agri- 
cultural College, Logan, Utah. 

& 
GRASS SEED PRODUCTION 

Grass seed production is adapted to many types of farms: to intensive crop farming 
where often there is a little land that is available for a field crop and especially for a soil 
building one; to livestock farms that want supplementary pasture as well as a cash crop; 
to part-time farming where year-around labor is not available; and to specialized grain 
and forage seed farming with its h&avy mechanization. 

Edgar A. Hyer, et al. 
in The Economics of Grass Seed ’ 
Production, Oreg. Sta. Bul. 484, 1950 
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Prepared by Grant A. Harris, Range Conserz~ationist, Northern Rocky 
Mountain Forest and Range Experiment Station, 157 South 

Howard St., Spokane 8, Wash. 

RANGE PLANTS: Forage calue, chemical composition, ecology, physiology, sgstematics 

ALLRED, B. W., Southwestern range 
plants; blackbrush acacia (Acacia 
amentacea). Sheep & Goat Raiser 
30(10): 28-29. July 1950. 

BORCHERT, J. R., The climate of the cen- 
tral h’orth American grassland. Assoc. 
Amer. Geog. Ann. 40: l-39. March 
1950. 

CASEY, J., Poisonous plants of the South- 
west. Southwest. Crop & Stock 4(6): 
5, 79. June 1950. 

COOR, C. W., ET AL., Appraising desert 
range forage for sheep. Farm & Home 
Sci. (Utah Sta.) 11: 32-33, 42-43. 
June 1950. 

COOPER, J. P., Day-length and head 
formation in the ryegrasses. J. British 
Grassland Sot. 5(2): 105-112. Illus., 
figs., biblio. June 1950.-Initiation of 
spikelet formation occurs in the spring, 
and is a response to increasing day- 
length in that season. The critical 
value for late-flowering types is higher 
than for early flowering types. Day- 
length and temperature requirements 
of the different species and strains 
are closely related to their geograph- 
ical origins. 

DUDLEY, D. I ., Warm season grasses for 
north-central Texas. Tex. Agri. Expt. 
Sta. Misc. Publ. 52, 2 p. May 22, 
1950. 

DTJDLEY, D. I., Cool season grasses for 
north-central Texas. Tex. Agri. ExDt. 

. Sta. Misc. Publ. 53,2 p. May 22, 1950. 
GARDNER, J. L., Effects of thirty years of 

prot,ection from grazing in desert 
grassland. Ecology 3 l(1) : 44-50. Illus. 

1950.--In 1946, grass density on pro- 
tected upland sites averaged 9.64y0; 
that on comparable sites immediately 
outside the tract, 4.58%. In 1948, 
after 2 years of severe drought, grass 
density on the same sites averaged 
2.34% inside and 1.02% outside. Part 
of a lowland tobosa grass flat had 
been plowed and cropped from 1914 
to 1918, but undisturbed since. In 
1948, the plowed area supported an 
average grass density of 1.33%; the 
adjacent unplowed area 2.34%. 

HOLT, E. C. AND R. C. POTTS, The Brazos 
River Field Laboratory of Texas re- 
ports on yield and adaptability of 
some cool season grasses. Seed World 
66(10): 24, 26. May 19, 1950. 

JOHNSON, R. E., An ecological analysis 
of a mountain mahogany (Cercocarpus 
montanus) community. Wyo. Range 
Mangt. 24, 2 p. June 1950. 

KLIZGES, K. H., Manchar, new smooth 
bromegrass, adapted to entire Pacific 
Northwest. Crops C’ Soils 2(7): 29. 
Apr./May, 1950. 

LEOPOLD, A. STARKER, Vegetation zones 
of Mexico. Ecol 31(4) : 507-518, fig., 
biblio. October 1950.-Vegetation is 
classified as follows : Temperate (in- 
cludes boreal forest, pine-oak forest, 
chaparral, mesquite-grassland, and 
desert zones) and (2) Tropical (in- 
cludes cloud forest, rain forest, tropi- 
cal evergreen forest, Savannah, tropi- 
cal deciduous forest, thorn forest and 
arid tropical scrub zones.) The pine- 
oak forest zone is best suited in climate 
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for human habitation but serious im- . 
poverishment of the vegetation has 
resulted from long and unwise agri- 
cultural practice. 

moderately grazed pasture. Ecol. 
31(4) : 554-560, illus., tabs., biblio. 

MCWILLIAMS, J. L., Mechanical treat- 
ment and age of seed affect germina- 

October 1950.-“It is suggested that 

tion of western grasses. Crops & Soils 
2(7): 27. Apr./May 1950. 

controlled burning in the winter, 

MUSIL, A. F., Seeds of Agropyron, eleven 
species of economic interest compared. 
U. S. Bur. of Plant Industry, Soils, 
and Agricultural Engineering, Divi- 
sion of Forage Crops and Diseases, 
Beltsville. 6 pp., illus. 1950. 

PATTERSON, R. E., A method of adjust- 
ment for calculating comparable yields 
in variety tests. Agronomy Jour. 
42( 10) : 509-l 1, October 1950. 

PENFOUND, WM. T. AND R. W. KELTING, 
Some effects of winter burning on a 

the ground, might increase forage 
utilization in little bluestem-pastures, 
but that more detailed, long-termed 
investigations be conducted before 
definite recommendations can be 
made.” 

RECHENTHIN, C. A., Range grasses- 
paspalums grow well in moist areas. 
Cattleman 37(5): 31, 32, 37, 38, 
illus. October 1950. 

Regional Studies, N. D. Ag. College, 
Fargo, N. D. 327 pp., illus., identifi- 
cation keys, distribution maps, and 
descriptions of 1143 plants. $4.50 
November 1950. 

RECHENTHIN, C. A., Range grasses of 
the Southwest-many “small family” 
grasses provide good forage. Cattle- 
man 37(6): 27, 40, 42, 46, illus. 
November 1950.-Describes species 
of the genera Setaria, Leptochloa, 
Trichachne, Trachypogon, and Hep- 
teropogon. 

STEVENS, 0. A., Handbook of North 
Dakota plants. N. D. Institute for 

with at least two inches of snow on 

I<ANGE AXD PASTURE MANAGEMENT: Management plans, surveys, 2( tilixation. 
maintenance 

BABBITT, J., Range problems of a 
northern Arizona ranch. Ariz. Cattle- 
log 5(11): 3-6. July 1950. 

CALEF, W., Problems of grazing admin- 
istration in the basins of southern 
Wyoming. (Abs.) Assoc. Amer. Geog. 
Ann. 40: 132-133. June 1950. 

HUMPHREY, R. 1%. , Arizona range re- 
sources. II. Yavapai County. Ariz. 
Agri. Expt. Sta., Tucson, Bull. 229, 
56 pp., illus., map. July 1950. 

HUTCHINGS, SELAR S., Forecasting forage 
on the winter range. Natl. Wool 
Grower 60(10): 14, 36 fig. October 
1950.-A straight-line relationship be- 
tween precipitation (Oct. 1 to Sept. 
30) and forage production is described 
for southern Utah winter ranges. 

Average production is given as 222 
pounds per acre air-dry weight, on 
the experimental area. Herbage pro- 
duction increased approximately 46 
pounds per acre with each added inch 
of precipitation. Predictions based on 
this data indicate that forage is going 
to be extremely short on Utah winter 
ranges during the winter of 1950-51. 

MCILLVAIN, E. H. AND D. A. SAVAGE, 

Summary of results of grazing, feed- 
ing, and other range improvement 
studies on Southern Plains Experi- 
mental Range; 16th semi-annual 
progress report, U. S. Bur. of Plant 
Industry, Soils, and Ag. Engineering, 
Woodward, Okla. 18 p. 1949. 

STANFORD, GEORGE, CLAYTON M+- 



118 CURRENT LITERATURE 

AULIFFE, AND RICHARD BRADFORD, an application of 1000 pounds per 
The effectiveness of superphosphate acre, approximately 50 percent of the 
top-dressed on established meadows. phosphorus in the alfalfa and Ladino 
Agron. J. 42(9) : 423-426, tabs., biblio. plants was derived from the fertilizer. 
September 1950.-Radiophosphorus WIENS, H. J., The grazing capacity of 
was used to determine t,he amount of outer Mongolian rangeland. (Abs.) 
phosphorus absorbed by plants from Assoc. Amer. Geog. Ann. 40: 149. 
fertilizer applied to the soil surface. June 1950. 
Approximately 20 percent of the phos- 
phorus in ladino clover and alfalfa 
plants grown in the soil treated with 
200 pounds of radiophosphorus per 
acre came from the top-dressing. With 

WILLIAMSON, C., The comparative forage 
utilization between Rocky Mountain 
mule deer and domestic livestock. 
Wyo. Rang Mangt. No. 25. Laramie, 
Mimeo. 3 pp. July 1950. 

RANGE IMPROVEMENT: Natural and artificial revegetation, 
mechanical improvements 

noxious plant control, 

ADAMS, M. W., ET AL., Grasses and leg- 
umes for South Dakota. S. Dak. 
Agri. Expt. Sta., Brookings. Circ. 81, 
illus., 15 pp. May 1950. 

BENTLEY, J. R. AND M. W. TALBOT, Why 
seed brush burns? Calif. Cattleman 
1950: 10-11. August 1950. 

BIERMAN, H. E., Brushy plant control. 
Oreg. Seed Growers League, Proc. 
9:13. 1950. 

BLEAK, A. T. AND T. A. PHILLIPS, Seed- 
ling stands from airplane broad- 
casting of pelleted and unpelleted 
seed in southeastern Utah. U. S. 
Forest Service, Intermountain Forest 
and Range Expt. Sta., Ogden, Utah. 
Research Paper No. 22. 14 pp. 
August 1950. 

DIETRICH, I. T., Grass seed production. 
N. Dak. Agri. Col. Ext. Circ. A-139, 
8 p. January 1950. 

DURR, E., Chemical brush control. I-II. 
Telephony 139(5): 13-16; (6): 18-20. 
July 29-Aug. 5, 1950. 

EVANS, A. W., Brush control by spraying. 
Oreg. Seed Growers League. Proc. 
(1948) 8: 21. 1949. 

FRENCH, NORMAN H., Waterspreading, a 

1950.-Waterspreading of dry Great 
Plains ranges conserves water and 
soil, and produces more grass for 
beef production. Water spreading is 
the practice of spreading waste run- 
off water, resulting from heavy storms, 
over flat rangeland through a system 
of dams and diversion ditches. 

HOLLAND, R., Seeding of intermediate 
wheatgrass. Wyo. Range Mangt. 23, 
3 p. May 1950. 

HURD, B., Capacity of grazing lands is 
raised by sagebrush control. Kans. 
Ag. Student 27(4): 10, 22. May 1950. 

JOHNSON, W. M. AND A. C. HULL, JR., 
How to reseed parks and openings 
in the ponderosa pine zone in Colo- 
rado. U. S. Forest Service, Rocky 
Mtn. Forest & Range Experiment 
Station, Fort Collins, Colorado. Sta- 
tion Paper No. 3, 14 pp., illus. June 
1950.-Tells where success can be ex- 
pected, how to prepare the site, how 
to seed, what to seed, when to seed, 
and how to graze the resultant stand. 

PATTENGALE, P. S. AND M. D. MILLER, 
Chemical control of brush. Calif. Ag. 
Expt. Sta. 4(7): 3, 5, July 1950. 

good conservation measure. Natl. SILKER, T. H., ET AL., Effects of fertilizers 
Wool Grower 60(10): 15. October and seeding on the establishment of 
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grazed firebreaks. 5 pp. Tex. Ag. tested, best stands of grass resulted 
Expt. Sta., College Station. Progress from cultivation and broadcast seed- 
Rpt. No. 1247. Mimeo. May 11,195O. ing in the spring when tarweed was 

STEVENSON, E. W., Reseeding tarweed- one to two inches high. Cultivation 
infested ranges. U. S. Forest Service, was accomplished with a spring- 
Pacific Northwest For. & Range Expt. mounted tiller-attachment on a 
Station, Research Note No. 68, 6 pp., wheel tractor. Seed was covered by 
tabs. Sept. 1950.-Of several methods harrowing lightly. 

LIVESTOCK ECONOMICS: Land utilization, public land 
of production, coordination of range and ranch 

administration, cost 

DRYER, CARROLL H., A method of com- 
puting conservation benefits of a range 
program. J. Soil & Water Conser. 
5(3): 115-124, 126, illus. July 1950. 

JONES, J. M., Your federal land problem. 
Natl. Wool Grower 60(11) : 8-9. No- 
vember 1950.-Explains suggestions 
of a stockmen’s committee for re- 
vision of present public grazing land 
administration rules. Suggestions in- 
clude consolidation of administration 
into one agency, establishment of 
state and national advisory boards, 

right of appeal to the courts, and com- 
pensation to stockmen when grazing 
permits are canceled. 

KEARNEY, EDITH, Spanish and Mexican 
land grants of the Southwest. Cattle- 
man 3 7(6) : 28, 29, 53, 54, 56, illus., 
biblio. November 1950. 

ROTH, A. H., JR., Ranch organization in 
the northern Great Plains, 1930-1948. 
The organization of commercial 
family-operated cattle and sheep 
ranches. (A preliminary report.) U. S. 
Bur. of Ag. Economics, Washington, 
D. C. 21 p. 1950. 

RANGE LIVESTOCK MANAGEMENT: Production, feeding, marketing, history 

ANONYMOUS, Sheep breed twice a year in 
hormone test. Natl. Wool Grower 
60(10): 12-13, 37, illus. October 1950. 
-Ewes produced two crops of lambs 
in one year when administered the 
hormone gonadotrophin soon after 
the birth of the usual spring lamb, in 
an experiment. Up to 60 percent of 
the ewes so t*reated produced a second 
lamb. The treatment is still in the ex- 
perimental stage and it may be some 
time before it can be used on the 
farm. 

BERTONE, EUGENE, Sheep-killing bird of 
New Zealand. Natl. Wool Grower 
60(9) : 28-29. September 1950.-The 
Kea bird (Nestor notabilis) attacks 
sheep, kills and devours them. 

BRUGMAN, H. H., R. D. LARGENT AND 
C. It. KOCH, Progressive changes in 
wool blindness in Hampshire sheep. 
Natl. Wool Grower 60(10): 16-17, ’ 
illus. October 1950. 

FARLEY, HERMAN, ET AL., Infectious 
Keratitis “pink eye” in cattle. Cat- 
tleman 37(5): 27-29, 58, 60, 62, 
illus., biblio. October 1950.-Reports 
preliminary results of research at 
Oklahoma Veterinary Research In- 
stitute. Some forms of the disease are 
definiely infectious, others apparently 
nutrititional. Both sheep and cattle 
get the disease but sheep cannot be 
infected from cattle and vice versa. 
The true causative agent has not 
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been definitely determined. The three 
common forms of the disease are 
(1) mild, (2), acute, (3) chronic. 

HOFFMAN, E. N., AND R. BOGART, Home- 
grown feeds for fattening yearling 
steers in the Snake River Valley, 
Oregon. Oreg. Ag. Expt. Sta. Bull. 1 
479, 15 pp. April 1950. 

LECOMPTE, GEORGE C., The new scour- 
able branding fluid for sheep. Natl. 
Wool Grower 60(9): 26-27, 45. Sep- 
tember 1950.-Contains lanolin, rosin, 

carbon tetrachloride, and pigment. 
Remains clearly visible on sheep for 
a full year under range conditions, 
yet is easily removed from the wool 
clip by common industrial scouring 
processes. 

NENTWORTH, COL. EDWARD N., The pat- 
terning of meat (conclusion). Am. 
Cattle Producer, 13, 14, 24, illus. 
September 1950.-Describes the his- 
toric background of beef cattle from 
Egyptian to British types. 

GOOD AND POOR WRITING 
Of course we can write and speak plainly. Even the most learned scientist does not order 

a dinner, or a drink, or pro.pose marriage in five-syllable words. 
Dr. Neil E. Stevens 
in The Scientific Monthly 
February, 1950 

The average student finds it surprisingly easy to acquire the usual tricks of poor writ- 
ing. To do a consistently poor job, however, one must grasp a few essential principles: 

1. Ignore the reader. 
2. Be verbose, vague, and pompous. 
3. Do not revise. 

Paul W. Merrill 
in The Scientific Monthly 
January, 1947 



NEWS AND NOTES 

PRESIDENT’S WATER RESOURCES 
POLICY COMMISSION REPORT 

The report of the President’s Water Re- 
sources Policy Commission is completed 
and has been sent to the Government 
Printing Office for publication as a 3- 
volume public document, according to 
Chairman Morris L. Cooke. Copies of 
Volume I were to be available mid-De- 
cember, Volumes II and III early in Jan- 
uary. 

Volume I contains the Commission’s 
recommendations on National Water Re- 
sources Policy together with 19 chapters 
devoted to such topics as planning of pro- 
grams, selection of projects, watershed 
management, land reclamation, recrea- 
tion, fish and wildlife conservation, flood 
management and others. 

Volume II is devoted to studies of ten 
river basins and their potential import on 
the nation’s future and Volunie III con- 
tains a review of past and present water 
law. 

ARIZOX~ RANGE RESOURCES 

The stockmen in Yavapai County, 
Arizona now have available a well illus- 
trated bulletin which presents a range 
condition method for classifying the prin- 
cipal range areas of their county. Arizona 
Agricultural Experiment Station Bulletin 
229: 55 pp., July 1950, is one in a series 
that will cover the principal livestock 
producing counties of the state. The 
author, Dr. R. R. Humphrey, now Asso- 
ciate Range Ecologist at the University .of 
Arizona, is well qualified for this under- 
taking. He played an important role in 
developing the range condition concept 
and in addition is well acquainted with 
the Southwest range area. 

Humphrey discusses the factors used to 
judge range condition and points out the 
importance of using more than one cri- 
terion as a basis for condition classifica- 
tion. The factors concerned are forage 
production, current erosion, ground cover, 
litter, plant vigor, and seed production. 
Indicators of the trend of range condition 
are described and the importance of early 
recognition of these indicators is empha- 
sized. Range condition, varying from ex- 
cellent to poor, is pictured and discussed 
for the principal forage types of Yavapai 
County. The types include grassland, 
pinyon-juniper, chaparral, and desert 
grassland. A fifth relatively unimportant 
grazing type desert shrub is described 
but not classified as to condition.The au- 
thor discusses certain management prac- 
tices that are essential for maintaining a 
high level of forage production. He con- 
cludes with an evaluation of the common 
range plants occurring in the county. 

The ranchers of Yavapai County are 
fortunate to have this publication avail- 
able. All range managers should study the 
concepts of range condition classification 
as presented in this bulletin. It may well 
serve as a stimulus and general guide for 
similar efforts in other localized areas in 
the western range country.-Ned A. 
Smith, School of Forestry, University of 
California, Berkeley. 

LIFE MEMBERS 

Life members of the Society numbered 
15 on December 1, 1950 with the addition 
of Horace S. Haskell, a member of the 
staff of the Department of Range 
Management, Utah State Agricultural 
College. 
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LOY MCDANIELS RECEIVES AWARDS AS 
WASHINGTON CATTLEMAN OF THE 

YEAR 

The Washington Cattlemen’s Associa- 
tion in 1950 launched a program of 
selecting and honoring the “Washington 
Cattleman of the Year.” In announcing 
the program early last spring, R. L. 
“Bob” Rutter, Jr., president of the state 
association, said that selection of county 
winners and the ultimate state title-holder 
would be based on the following points: 

1. The improvement in the manage- 
ment and condition of the land used 
in the ranching unit. 

2. General ranch appearance. 
3. Business management. 
4. Herd management. 
5. Leadership in community and indus- 

try activities. 
Of interest to members of the American 

Society of Range Management is the fact 
that the greatest emphasis was placed on 
the first point. The purpose of the pro- 
gram, according to association president 
Rutter, was to bring out the fact that 
many cattlemen are making as strenuous 
efforts to handle their own and the pub- 
lic’s land and water resources as efficiently 
as they put pounds of meat on their 
cattle. The program was also intended to 
inspire other cattlemen in the state to 
increase their efforts in the same direction. 

Fifteen county cattlemen’s associations 
participated in the program by selecting 
“county cattlemen of the year” as their 
representatives in the state wide contest. 
Five of the fifteen contenders are mem- 
bers of the Range Society and the Pacific 
Northwest Section. The final selection was 
made by the association’s 14-man .Land 
Committee headed by Fred Adams, 
Ellensburg, Washington Cattleman. The 
committee is made up of cattlemen and 
representatives of state and federal agen- 
cies, as well as the State College of Wash- 

ington, a majority of whom are members 
of the society. 

“The Washington Cattleman of the 
Year” is being worn by Loy McDaniels, 
the Loomis, Washington Cattleman, who, 
earlier in the year, was chosen by the 
Okanogan Cattleman’s Association as 
Okanogan “Cattleman of 1950.” Since 
1922, McDaniels has operated a unit 
which was originally homesteaded by his 
father in 1884. He owns 500 acres of 
meadow land. from which he puts up win- 
ter feed for his herd of 300 commercial 
Herefords. He also owns 3,500 acres of 
spring and fall range and has a permit for 
summer grazing on state-owned and na- 
tional forest land. McDaniels received 
the association’s Alan Rogers trophy and 
an expenses-paid trip for himself and his 
wife to the 1951 American National Live- 
stock Association convention in San Fran- 
cisco. The association also awarded 
plaques to each of the county winners at 
a banquet held in their honor in Ellens- 
burg on November 13. McDaniels is a 
member of the Pacific Northwest Section 
of the Society.-John Chohlis. 

PACIFIC NORTHWEST SECTION AWARDS 
PLAQUE FOR BEST RANGB 

MANAGEMENT 

The Pacific Northwest Section of the 
American Society of Range Management 
participated in the “Cattleman of the 
Year” program to the extent of awarding 
a bronze plaque to the cattleman who had 
done the best job of range management. 
The Society’s plaque went to Fred Han- 
son, Kittitas county’s 1950 finalist in the 
state competition, for his outstanding per- 
formance in range management. The 
plaque was presented by Fred Kennedy, 
past president of the Society’s Pacific 
Northwest Section (Fig. 1). In accepting 
the award, Hanson reiterated a statement 
he has made many times, “I have always 



tried to be a friend of the land I hwe 
“rider my cont,rol. I sincerely brlieve that 

Eleven stock water developments-six 

any ma” who “scs land shorlld st,rivn t,o 
ponds and tive springs-have been con- 

leave it in better condit,ion bhan when he 
structed where t,here were “one hefore. 

receiwd it.” I’arenthetirally, it might, be 
Hanson’s cattle have less than one-half 

stat,rd that Hanson has ma-c t,han lived 
milr t,o walk to water in steep country, 

up to this statemrnt whjl? using the land 
and not) over one mile to water where the 

and at, R pi-ofit~. 
range is level or rolling. Most of his range 
is in good nml esrpllent condition today. 

The prrsent, rwrying rapwity of his 
8,.5oCl arres of derdrd land and 12,000 
acres of leased land is double what it was 
forty years ago. And, awording to t,he 
committee of fallow rstt,lemen \\-ho chose 
Hanson for t,he colmty title, the carrying 
rapacity of his range land is more than 
double that of many of the o&r ranges in 
the county. Hanson’s range is divided int,o 
nine different pasturrs on which he ro- 
tates the grazing, so that pnch pasture 
gets systpmatirally deferred until aft,er 
important grasses have rompletrd growth. 

IIanson is II mrmhrr of thr I’ncitic, Sorttl- 
west S?ction.-John Chohlis. 

~~OXORS TO WYOMING nfE~rIBE:RS 
Wr note with interest that Congress- 

ma” Frank Rarrett, a memhrr of the 
Wyoming Section of the Amrriran So- 
ciety of Range Managrment, WLS &ct,ed 
Governor of Wyoming at the rwent elee- 
tion. 

Francis A. KnittIe, a member and for- 
mrr chairman of the Wyoming Student 
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Section of the Society, was selected among 
29 outstanding students of the University 
of Wyoming for listing in the 1950-51 
“Who’s Who Among St,udents in Ameri- 
can Universities and Colleges.” 

+ 

GOLDEN ANNIVERSARY MEETING OF 
THE SOCIETY OF AMERICAN 

FORESTERS 

The Golden Anniversary Meeting of the 
Society of American Foresters was held in 
Washington, D. C., December 13-16. 
Highlights of the meeting were a discus- 
sion of “Test Tube Potentials” by Carl 
Rishell; “The Growth of Forestry in the 
Past Half-Century” by Samuel T. Dana; 
“The Relations of Forests to Our Water 
Supply” by A. R. Croft and Martin Hoo- 
ver; and “The Human Values of Forests” 
by Tom Wallace. 

The Division of Range Management 
meeting was held Friday, December 15. 
Officers of the Division are : Edward P. 
Cliff, chairman; Donald F. Hervey, vice- 
chairman; Charles E. Poulton, secretary. 
Members of the Executive Committee 
include : W. R. Chapline, Raymond Price 
and Joe A. Wagner. 

The morning theme, “Half a Century 
of Progress in Range Management and a 
Look Ahead” was developed in papers 

presented by W. R. Chapline, C. L. 
Forsling and Arthur W. Sampson. Dis- 
cussion was led by J. Lee Deen. 

“New Frontiers-A Look Ahead” was 
the afternoon theme. The panel included 
papers by R. S. Campbell, Vernon A. 
Young, Kenneth W. Parker, W. G. Mc- 
Ginnies, George Stewart and George E. 
Glendening. Raymond Price led the dis- 
cussion. 

JOURNAL DEADLINES-I951 

The following are the dates copy must 
be in Baltimore, Md. for the next several 
issues : 

issue copy in Baltimore 

July May 2 
September July 3 
November Sept. 4 
January Nov. 2 

In order to try to get the Journal out 
on time, technical papers will be sent to 
the publisher from New Orleans three to 
four weeks ahead of the deadline. Copy 
for News and Notes, With the Sections, 
and Society Business will be sent to the 
publisher a week or so early if possible. 
Section secretaries and publicity represen- 
tatives please take notice.-R. S. C. 

BRIEFS 

I have never let my schooling interfere with my education. 
-- 

1 am an old man and have known a great many troubles, but most of them never 
happened. 

Mark Twain 
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WITH THE SECTIONS 

ARIZONA 
The semiannual meeting was held Dec- 
cember 15-16 on the University of 
Arizona campus in Tucson. Among the 
topics discussed were noxious plant con- 
trol, range forage plants, range condition, 
and artificial rain-making. Speakers in- 
cluded Hudson G. Reynolds, Irving P. 
Krick, R. R. Humphrey, LaRue C. Chap- 
man, Louis P. Hamilton, Byron Blair and 
Joe Nesbitt. Barry Goldwater, Phoenix, 
was guest speaker at the banquet. 

An all-day field trip December 16 in- 
cluded observation of various range 
improvement practices, discussions of 
range forage plants, and methods of judg- 
ing range production and utilization. 

CALIFORNIA 
This Section has had one’year of active 

life. Organized in December 1949, the 
group met once in Berkeley and twice in 
the field in 1950 to discuss range improve- 
ment. The program has been under the 
leadership of Ralph Fenner. 

The application of soil and vegetation 
classification to the solution of land 
management problems was the subject for 
the meeting. held in Berkeley on March 
31. The technical aspects of the coopera- 
tive soils-vegetation survey now under 
way were presented by R. Earl Storie, 
Division of Soils, University of California, 
and A. E. Wieslander, Forest Survey, 
California Forest and Range Experiment 
Station. The questions and discussion by 
50 members and guests were finally inter- 
rupted for a late refreshment hour. 

Recent progress in Klamath weed con- 
trol and other range improvement’ activi- 
ties in the North Coast Region was the 

subject of the first field trip held on May 
27. Alfred Murphy of the Division of 
Agronomy, University of California, 
assisted by other local men, explained the 
work that has been done in Humboldt 
County. Particularly impressive were the 
areas where Klamath weed had been elim- 
inated by imported beetles and the native 
bunchgrasses increased through proper 
management techniques. 

Range improvement and water utiliza- 
tion in the Sierra foothill region was the 
subject of the second field tour held on 
August 12 (Fig. 1). The trip through El 
Dorado County followed an evening meet- 
ing at the Institute of Forest Genetics. 
Local men outlined the cooperative pro- 
grams which have contributed to the 
development of sound range improvement 
practices. The group saw the successful 
practical applications of range, clearing, 
reseeding and management. Examples 
were seen of the use of fire, chemicals and 
mechanical equipment in the control of 
brush. The group observed the develop- 
ment of irrigated pastures for use in con- 
nection with dry range, and the improve- 
ment of dryland range by reseeding. A 
highlight of the day was the visit to an 
ancient abandoned wine cellar where ex- 
cellent food and refreshments were served 
by the County unit of the State Division 
of Forest,ry and the Monsanto Chemical 
Company. Ralph Fenner, in charge of the 
trip, was assisted by local men. 

The first annual fall meeting was held 
in the Forestry Building on the Uni- 
versity of California campus. 

Lead-off speaker in the afternoon pro- 
gram was Mr. Al T. Spencer of Winters, 
California, prominent sheepman and live- 
stock representative on the State Board of 
Forestry. Mr. Spencer was awarded the 

125 
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title “Livcstoek Man of the Year” by the brought out, t,he importance of grassland 
San Francisco Chamber of Commerce at improvement to practical livestock pro- 
the recent Grand Sational Livest,ock duction. 
Exposition. He drew on his intimate The Hon. Francis C. Lindsay, State 
knowledge of California rangeland prob- Assemblyman and rancher from Loomis, 
lems to discuss the place of range California, summarized the papers and 
improvement practices in the manage- acted as leader of the discussion panel. He 
mat. of wild lands. was especially well prepared for this task 

,/.‘)I ,,, ;.-“c”a” 

‘,‘i : :, 
,#’ .‘I 

The next speaker mas Dr. Robert S. 
Cracker, Associate Professor of Soil 
Morphology at the University of Cali- 
fornia. Dr. Cracker, for several years at, 
the Waite Institute in South Aust,ralia, 
worked on the research that resulted in 
such out,standing improvement of Aus- 
tralian pastures. He described the pail 
fertility problems in the improvrmcnt of 
grasslands in Southern Aust,ralia. 

Dr. Harold It. Guilbcrt,, Professor of 
Animal Husbandry at Davis, discussed 
the relationships of animal husbandry to 
range husbwdry. Based on his thorough 
knowledge of range livest,ock nut,rition, he 

because of his aggressive work as a leader 
in the field of range and soil conservation 
in California. Approximately 60 members 
and guests attended t,he afternoon pro- 
gram, which was follorred in the evening 
by a dinner. 

Forty mcmbws attended the business 
meeting at, which the following officers 
were el&ed for 19.51: Chairman-Wayne 
W. Austin, Soil Conservation Service; 
Vice-Chairman-Jay R. Bentley, Califor- 
nia Forest and Range Experiment Sta- 
tion. Xew Councilmen are hlilt,on I). Mil- 
ler, California Agricultural Extension 
Service, and F. C. Wiedpmnnn, Rancher. 
-.I. R. BP&!/. 
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NORTHERN GREAT PLAINS 

The annual meeting was held in Miles 
City, Montana November 17-18. Prog- 
ress reports on range research were given 
by W. A. Hubbard reporting for the Do- 
minion Range Station at Manyberries, 
Canada, and by E. J. Woolfolk for the 
U. S. Forest Service at Miles City. Range 
nutritional problems and research affect- 
ing kastern Montana were discussed by 
Dr. William Burkitt. In the afternoon a 
tour was made of the Miles City Station, 
led by It. L. Quesenberry. At the banquet 
in the evening Mont Saunderson spoke on 
the economics of range management. 

Second day topics discussed included 
water spreading, range reseeding, and 
range education. Speakers included Floyd 
Larson, Les Albee, and Ray G. Johnson. 

In the business meeting the Chairman, 
Vice-Chairman and Secretary-Treasurer 
were reelected. Council members are: (2 
year term) J. A. Campbell, Land and 
Forests, Edmonton, Alberta, Canada and 
Les Albee, Soil Conservation Service, 
Rapid City, South Dakota; (1 year term) 
F. D. Larson, Bureau of Land Manage- 
ment, Billings, Montana and Don Short, 
Rancher, Medora, North Dakota. 
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PACIFIC NORTHWEST 

The Pacific Northwest Section of the 
Society held its second annual meeting in 
Yakima, Washington, November 7 and 8, 
and attendance was good in spite of the 
necessity, on election day, for absentee 
ballots. 

Dr. Hafenrichter, SCS, Program Chair- 
man, had done a good, workmanlike job 
in fashioning a program combining prac- 
tical, down-to-earth ranch subjects with 
the best from the experiment stations and 
from governmental and state workers. He 
was not able to be present and Kenneth 
Platt, B.L.M., ably carried the load, made 

last minut,e changes, and handled the pro- 
gram very well indeed. 

Fred Kennedy, F.S., President, gave his 
annual report at a luncheon. He told 
something of the history of the Western 
range, quoting early-day explorers, its 
present importance, and the things that 
the Range Society might do. He especially 
stressed the importance of the Sections as 
providing a proving ground for ideas of 
ranchers and technicians, thereby elimi- 
nating wrong impressions and making it) 
easier to develop range programs that all 
could work on. 

Gerald Stanfield, rancher of Weiser, 
Idaho, also spoke at the luncheon, ex- 
plaining the new range management law 
proposed by the major livestock organi- 
zations. 

Two panel discussions highlighted the 
program : The first was on the general 
subject of how each of three ranchers with 
widely differing conditions had improved 
their ranges. Participants were Maurice 
McGregor, Hooper, Washington, ranch- 
ing on the edge of the Palouse Country; 
Archie Pryor, Yakima, who has ‘built a 
good operation in a low-rainfall area near 
the Columbia River at a low elevation; 
and R. A. Long of Fort Rock, Oregon, 
who grows cattle and horses on “the high 
desert” of eastern Oregon. All are doing 
out standing jobs. 

The second panel was on the per- 
ennially lively topic of “Game and Live- 
stock on the Range.” Elan Gilbert, 
Yakima, handled the panel with distinc- 
tion, bringing out points of variance in 
ideas, then harmonizing them, and ending 
with suggested solutions. The panel 
plainly showed that there is little or no 
problem on the range itself in the summer 
time. All the trouble comes from over- 
concentration of game on private lands in 
small areas during the winter. Game Com- 
mission men on the panel (Glenn Mitchell 
of Seattle, and Phil Schneider of Portland) 
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brought out the various experiments now 
in progress in trying to solve this problem. 

Of great interest was a talk by Alastair 
McLean on British Columbian ranges. 
This was illustrated by a truly superb set 
of color slides. Most of those attending 
dabble in color photography, but were 
frankly envious of the professional touch 
displayed by Mr. McLean. 

Other program features included : 
The Halogeton Situation in Idaho, 

Utah, Nevada, and California, by Wm. 
Mabbott . 

Range Conditions Underground, by Bill 
Anderson, SCS, Pendleton-showing by 
monoliths the effect on roots and soil 
st,ructure of good and poor range manage- 
ment. 

Multiple Use of Range As It Applies to 
Game Management, by Wm. W. Huber, 
F.S., Portland. Excellent set of slides 
showing all kinds of game and typical 
habitat of each. 

Fluctuation in Browse Yields, by 
George Garrison. An excellent piece of 
research showing the enormous yearly 
growth’ of browse when overused, with 
the eventual root depletion due to over- 
stimulation. 

Chemical Brush Control, by W. A. 
Sawyer, Supt., Squaw Butte Experiment 
Station, Burns, Oregon. Control of big 
sagebrush and rabbit brush by chemicals 
in this area not yet practical, in case of 
complete coverage, but possible if the 
brush is encroaching on good grass stands. 

Mechanical Brush Control, by Joseph 
F. Pechanec, Chief of Range Research, 
F.S., Portland, Oregon. Several methods 
were explained including plowing which is 
the most effective; burning which for eco- 
nomic reasons is limited to large areas; 
disking; and railing. Rock seriously limits 
mechanical means; erosion limits use of 
fire. Rabbit brush poses a problem with 
no good answers to date. 

Converting Grass into Legal Tender, by 

0. J. Johnson, I.S. The story of grass use 
on Indian Service Lands. 

John Chohlis, SCS, Yakima, was chair- 
man of the local arrangements committee 
and delegates agreed he and his committee 
had done a good job. 

Fred Renner, Washington, D.C., past 
president of the Society, gave the prin- 
cipal address at the banquet. His theme 
was that too many people had poi&ed 
with alarm at’ range conditions and not 
enough people had taken the constructive 
view. If we are to be leaders in range 
work, let’s lead toward something definite, 
not find fault, stir up quarrels, or try to 
fix blame for something in the past. 

Bob Rutter, Ellensburg, Washington, 
was toastmaster and he presided with 
easy, barbless humor. 

Baker, Oregon, was selected for the 
next meeting place and the meeting closed 
with election of officers. Officers chosen 
were: Chairman-E. R. Jackman, Exten- 
sion Service, Oregon State College, Cor- 
vallis ; Vice-Chairman-Alan Rogers, 
Rancher, Ellensburg, Washington; Secre- 
tary-Allan Galbraith, U. S. Indian 
Service, Nespelem, Washington. New 
Council members are Frank Lenzie, 
Rancher, Patterson, Washington, and 
Bud Bohoskey, Rancher, Yakima, Wash- 
ington.-E. R. Jackman. 

TEXAS 

Sixty seven members of this Section got 
together at San Angelo for a full two days 
meeting. 

The meeting was kicked off by a busi- 
ness meeting where action was taken to 
change the constitution and by-laws as 
suggested by the Society. This changes 
t,he titles of Section officers from Presi- 
dent and Vice-President to Chairman and 
Vice-Chairman. Along with this change 
those present favored electing six directors 
to help run the Section affairs. A motion 
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was passed to sponsor an award to a 
student from an accredited senior college 
for outstanding work in Range Manage- 
ment . 

The business meeting was followed by 
four discussion panels and a field trip. 

Dr. R. A. Darrow, professor ‘in the 
Range and Forestry Department of Texas 
A & M College led a discussion on brush 
control. L. E. Frank, County Agent from 
Tilden gave a picture story on methods of 
mechanical control with large equipment 
in South Texas. 

Paul Marion from Spur Experiment 
Station covered chemical control meas- 
ures primarily of mesquite. 

Roger Q. Landers, rancher froin 
Menard went into the management) of 
livestock on land where brush had been 
controlled by mechanical methods. Lan- 
ders emphasized the importance of 
resting treated areas in summer and light 
grazing in winter to give grass an oppor- 
tunity to take over. He stated unless 
plans were developed to manage grass, 
brush control was a losing proposition. 

Dr. Harold F. Heady, professor in the 
Range & Forestry Department of Texas 
A & M lead a discussion on systems of 
grazing. 

Systems of grazing and problems in- 
volved in getting them into practice and 
results were discussed by H. M. Bell, 
Soil Conservation Service, Ft. Worth and 
L. B. Merrill from Sonora Experimental 
Station. 

John C. White, Commissioner-Elect of 
Agriculture, from Texas was principal 
speaker at the evening luncheon at the 
Cactus Hotel, Friday evening December 
8, 1950. 

The forenoon of the second day ‘was 
given over to two panel discussions. Re- 
seeding was discussed by Dave Foster, 
Manager, Soil Conservation Service 
Nursery, San Antonio and J. C. Ebersole, 
Soil Conservation Service, Abilene. Both 

of these men talked from experiences they 
have had in the field reseeding Texas 
ranges. On the same panel was George 
Warner, who spoke on commercial seed 
production. 

The panel on “Getting Range Man- 
agement into Practice” was made up of 
Rudy Pederson, Soil Conservation Serv- 
ice, Victoria who discussed selling range 
conservation practices with emphasis on 
the need of selling a complete program 
and not a one practice program. 

A. H. Walker, Range Specialist, Texas 
Extension Service discussed the work be- 
ing done by his service on range lands. 

Dr. It. W. Colby gave the group a very 
interesting talk on the relations of live- 
stock nutritions and health to range forage. 

Ben Osborne, Soil Conservation Serv- 
ice, San Angelo wound up the indoor 
discussions by giving results of two years 
field work on soil splash and water loss 
on range lands. 

Olen Fenner, District Conservationist, 
Soil Conservation Service, San Angelo, 
took the group to a district cooperator’s 
ranch near San Angelo to observe results 
on the ground from range reseeding; pit- 
ting, chiseling, brush clearing, and de- 
ferred grazing. 

Officers elected to head the section for 
the coming year were; John P. Classen, 
Chairman, Horace L. Leithead, Vice- 
Chairman, E. B. Keng, Secretary-Treas- 
urer. Everyone present was so enthusi- 
astic about the first annual meeting that 
they asked for several more meetings to 
be held next year over the various sec- 
tions of the State.--Horace L. LeithPad. 

WYOMING STUDENT CHAPTER 

The first student chapter of the Ameri- 
can Society of Range Management was 
organized early in 1950 and the first meet- 
ing was held April 4. 

Meetings were held once a week during 
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the school year. Field trips conducted by 
Louis Coughlin, Forest Ranger, Pole 
Mountain Division of Medicine Bow Na- 
tional Forest, and motion pictures were 
part of the curriculum. Members of the 
Soil Conservation Service, Bureau of 
Land Management, and Forest Service 
were invited to speak at the meetings. 
Sing S. Young, an exchange student from 
China, gave an interesting talk on the 
problems of Chinese agriculture. 

This chapter, along with the others in 
this region, is trying to organize grass- 
judging teams for intra-school competi- 
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tion. Tentative plans at this writing call 
for a contest between our chapter and the 
chapter at Bozeman, Montana during the 
Annual Meeting of the American Society 
of Range Management. 

The last meeting was held December 
5, 1950 and new officers for the coming 
year were elected. The new officers are 
Chairman, V. Glen Stickley, Laramie; 
Vice-Chairman, Clarence Bagley, Wor- 
land; Secretary-Treasurer, James A. 
Beydler, Buffalo. The total membership 
of the Student Chapter is now 35 with 
great hopes for more.-John H. Bartru$. 

WESTERN LAND USE 

To a degree seldom fully realized, the Western parts of the United States are yet a 
frontier in many aspects of land and water use. We have yet to find the key to best uses and 
stability for much of the land and water resource of the arid West. National policy in the 
development of Western land and water resources should aim at a better balance in our 
Western population and economy-should aim at increasing the economic opportunity 
of those regions and areas that have an unfavorable relative growth and development rate. 
Western land and water resources can strengthen and enrich our national economy far 
more than they now do. That result will depend, to a large extent, upon the special appli- 
cations and effectiveness of land- and water-use policies and programs of the Western 
regions. 

Mont H. Saunderson 
in Western Land and 
Water Use. 1950. 



BYLAWS OF THE AMERICAN SOCIETY 
OF RANGE MANAGEMENT 

as Amended November 30, 1950 

ARTICLE I. MEMBERSHIP 

Section 1. Persons shall be eligible for 
membership who are interested in or en- 
gaged in practicing range or pasture 
management or animal husbandry; ad- 
ministering grazing lands; or teaching, or 
conducting research, or engaged in exten- 
sion activities in range or pasture manage- 
ment or related subjects. 

Section 2. Application for membership 
may be made at any time, but member- 
ship will begin only at the start of the 
calendar year. The application for mem- 
bership should be accompanied by pay- 
ment of one year’s dues and a statement 
by the applicant signifying the January 
when membership should begin. The Board 
of Directors has the right to approve or 
reject applications, and if the application 
is rejected, dues will be refunded to the 
applicant. 

Section 3. Annual dues for members 
shall be payable in advance to the Execu- 
tive Secretary of the Society on January 
1 of the current year. 

Section 4. Members whose dues are in 
arrears on the first day of August will be 
declared delinquent and shall be immedi- 
ately dropped from the roll of member- 
ship. 

Section 5. A former member dropped 
for non-payment of dues will be eligible 
for reinstatement (1) upon payme’nt of 
dues in arrears at the time he was 
dropped, or (2) by approval of the Board 
of Directors and payment of the current 
year’s dues. 

ARTICLE II. OFFICERS AND 
DIRECTORS 

Section 1. The officers of the Society 
shall be a President, and a Vice-President. 

Section 2. The Society shall have a 
governing body which shall be known as 
the Board of Directors and which shall 
consist of the elected officers, the immedi- 
ate past President and six elective mem- 
bers, each of whom shall be a member of 
the Society in good standing. 

The term of office of the President, and 
Vice-President shall be one year. The im- 
mediate past President shall serve as a 
member of the Board of Directors for one 
year. The terms for the six elected Di- 
rectors shall be for three years. Terms of 
office shall begin at the close of the 
regular annual meeting after their elec- 
tion. 

LSection 4. The President, Vice-Presi- 
dent, and Directors shall not be eligible 
for reelection to the same office until at 
least one year has elapsed after t’he end of 
their respective terms. 

Section 5. Vacancies in any unexpired 
term of office shall be filled from among 
the Society members by a majority vote 
of the Board of Directors. 

ARTICLE III. NOMINATION AND 
ELECTION OF OFFICERS 

AND DIRECTORS 

Section 1. The President, Vice-Presi- 
dent, and Board of Directors, other than 
the immediate past President, shall be 
elected by letter ballot which shall be 
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sent to all members by the Executive 
Secretary. 

Section 2. The Executive Secretary 
shall be a paid employee of the Society 
appointed by the President in accordance 
with directions of the Board of Directors 
as to the duration of appointment, rate 
of pay, and time devoted to Society busi- 
ness . 

Section 3. A nominating committee and 
an elections committee shall be appointed 
by the President not later than May 1 
of each year. It shall be the duty of the 
nominating committee: (1) to receive 
nominating petit,ions from the member- 
ship at large as provided in Section 3, 
(2) to prepare a list of candidates who 
are qualified for the elective offices, in- 
cluding the elective memberships on the 
Board of Directors; this list of candidates 
shall include all nominations duly pre- 
sented to the committee by petition as 
herein provided; this list shall include at 
least two candidates for each elective 
office, including each elected Director po- 
sition, but may include others than those 
received by petition; such list of candi- 
dates shall be furnished to the Executive 
Secretary not later than September 1. 

Section 4. Nominations by petition 
shall be subject to the following condi- 
tions: (1) each petition shall name but 
one candidate for each office; (2) all candi- 
dates nominated by petition must be eli- 
gible to hold elective office; (3) the 
petition shall bear the signatures of at 
least 10 voting members of the Society 
who at the time of signing such petition 
are eligible to vote by having paid their 
current dues; (4) petitions must be in the 
hands of the nominating committee by 
August 1. 

Section 5. As soon after receipt of the 
final ballot from the Nominating Com- 
mittee as possible, and not later than 
October 1, the Execufive Secretary shall 
send to all members in good standing a 

typed or printed ballot containing a list 
of all candidates presented by the Nomi- 
nating Committee or duly nominated by 
petition. An envelope shall be provided 
in which the ballot shall be sent to the 
chairman of the Elections Committee. 

Section 6. All ballots received by the 
chairman of the Elections Committee on 
or before November 30 shall be counted 
and the results reported to the President 
by December 15. The two candidates re- 
ceiving the highest number of votes for 
Board of Directors shall be declared elec- 
t’ed to the Board of Directors. Should a 
candidate receive votes sufficient to elect 
him to each of two or more offices, he 
shall be declared elected only to the office 
of the higher or highest rank to which 
nominated and for the purpose of such 
determination it shall be deemed that the 
offices from highest to lowest rank are in 
the following order : President, Vice-Presi- 
dent, and member of Board of Directors. 

ARTICLE IV. MANAGEMENT OF 
THE SOCIETY 

Section 1. The Society shall be governed 
by the Board of Directors. 

Section 2. The Board of Directors shall 
meet immediately after the close of the 
annual meeting of the Society, at such 
other times as the Board of Directors may 
select and at the call of the President. Six 
members of the Board of Directors shall 
constitute a quorum. 

Section 3. The Board of Directors shall 
direct the investment and care of funds of 
the Society; act upon applications for the 
establishment of Local Sections; take 
measures to advance the interests of the 
Society; disseminate technical knowledge 
by publications, meetings, and other me- 
dia and generally direct its business. 

Section 4. The President shall have 
general supervision of the affairs of the 
Society. He shall appoint necessary com- 
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mittees, preside at meetings of the Society 
and of the Board of Directors and shall 
deliver an address at the annual meeting. 

Section 5. Standing Committees shall 
be accountable to the Board of Directors 
under the general supervision of the Presi- 
dent. 

Section 6. The Vice-President shall, in 
the absence of the President, preside at 
meetings and discharge his duties. 

Section 7. The Executive Secretary 
shall be accountable to the Board of Di- 
rectors under the general supervision of 
the President. The Executive Secretary 
will be expected to attend all meetings of 
the Society and of the Board of Directors. 
He shall outline and duly record the busi- 
ness and proceedings thereof; maintain 
a suit,able membership file and shall report 
the names of new members, delinquencies, 
and other changes in Society membership 
rolls at quarterly intervals to the Presi- 
dent ; make all necessary reports required 
by law; conduct the correspondence of the 
Society and keep full records of same; col- 
lect all dues and receive and deposit all 
monies in the name of the Society and 
shall pay all bills within his authorized 
budget. He shall make a report which 
shall be presented atI the annual meeting 
of the Society and perform all other duties 
which may from time to time be assigned 
to him by the Board of Directors. The 
final fiscal report of the Executive Secre- 
tary shall be published. He shall be 
bonded in a suitable amount as decided 
by the Board of Directors and at the 
Society’s expense. His account shall be 
audited by the Board of Directors before 
presentation of his annual report. 

Section 8. Immediately after assuming 
office, the President and Executive Secre- 
tary will prepare a budget for the current 
business year for submission to and ap- 
proval by the Board of Directors. 

Section 9. The business of the Society 

shall be conducted on a calendar year 
basis. 

ARTICLE V. MEETINGS 

Section 1. An annual meeting of the 
Society for the presentation and discus- 
sion of professional papers and for profes- 
sional intercourse shall be held annually 
at such time and place as the Board of 
Directors may determine. Notice of such 
meetings, including the tentative pro- 
gram, shall be announced to the member- 
ship by the Executive Secretary at least 
sixty days in advance of the meeting. 

Section 2. Business meetings and other 
meetings may be called at intervals by 
the Board of Directors. Upon written re- 
quest of not less than fifty members, 
which request will state the purpose of 
the meeting, the Board of Directors shall 
call a special meeting of the Society. The 
call for such a meeting shall be issued not 
less than thirty days in advance and shall 
state the purpose thereof, and no other 
business shall be transacted at such 
meeting. 

Section 3. The order of business at 
meetings of the Society shall be as follows : 
Report of the President, Report of the 
Executive Secretary, Announcements by 
the Executive Secretary, Committee Re- 
ports, New Business, Presentation of Pa- 
pers. At each annual meeting, the mem- 
bers by a majority vote may without 
notice modify or change these rules as to 
that meeting. 

Section 4. The members in attendance 
at a regularly called meeting shall have 
the authority to transact the business of 
the Society. 

Section 5. Regular business meetings of 
the Society shall be held in connection 
with the annual meeting. 

Section 6. A program committee for the 
next annual meeting shall be appointed by 
the President immediately following the 
annual meeting to be responsible for the 
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formulation of the program for the ap- 
proval of the Board of Directors. Any 
member desiring to present a paper at a 
meeting shall so notify the program com- 
mittee chairman. 

ARTICLE VI. LOCAL SECTIONS 

Section 1. Local Sections, composed of 
Society members, may be established in 
any locality, and such organization shall 
become effective as soon as its proposed 
Constitution and Bylaws shall have been 
submitted to and approved by the Board 
of Directors. 

Section 2. An application for the estab- 
lishment of a Local Section must be signed 
by at least fifteen members. 

Section 3. Local Sections, in their 
speech, writing, and action, shall conform 
to the principles, policies, and objectives 
of the Society, as set forth in its Articles 
of Incorporation and/or Bylaws. 

Section 4. The functions of Local Sec- 
tions shall be the encouragement of mem- 
bers to prepare and discuss papers, to 
confer and to suggest as to matters of 
Society policy, to study local range and 
pasture conservation and management 
problems, to cooperate with other local 
sections and other local organizations in 
matters of common interest, and to bring 
about closer personal acquaintance and 
a spirit of cooperation on matters relating 
to the objectives of the Society. 

Section 5. Each Local Section shall elect 
a Chairman, Vice-Chairman and Secre- 
tary and may elect such other officers 
and provide for such committes as it finds 
desirable. 

Section 6. All members of the Society 
shall be eligible to belong to the Local 
Section or Local Sections of their choice. 
Upon the formation of a Local Section, 
the Executive Secretary of the Society 
shall keep the Secretary of the Local Sec- 
tion informed of the names of members in 
good standing in that area. Any member 

. 

of the Society may attend the meetings 
of any Local Section, but may vote only 
in the Local Section to which he belongs. 

Section 7. Each Local Section may hold 
such meetings and engage in such activi- 
ties as it desires, and is encouraged to 
suggest needed action on the part of the 
Society. The Secretary of each Local Sec- 
tion shall report the proceedings of that 
section to the Executive Secretary of the 
Society. 

Section 8. Society dues shall be paid 
directly to the Executive Secretary. If a 
Local Section receives any annual dues 
for the Society it shall transmit the entire 
amount to the Executive Secretary with- 
out any deduction therefrom for local 
expenses. 

Section 9. The Board of Directors will 
examine and resolve any conflicts that 
may arise between Local Sections. 

Section 10. The Board of Directors may 
rescind the authorization of any Section 
and terminate its existence. 

ARTICLE VII. PUBLICATIONS 

Section 1. The publications and papers 
of the Society shall be issued in such a 
manner as the Board of Directors may 
direct. 

Section 2. The publications of the So- 
ciety shall consist of a “Journal of Range 
Management” issued quarterly or other- 
wise when approved by the Board of Di- 
rectors and such other publications as the 
Board of Directors may direct. 

Section 3. The Society shall not be re- 
sponsible for statements or opinions ad- 
vanced in papers or discussions at meet- 
ings of the Society, or printed in its 
publications. 

ARTICLE VIII. AMENDMENTS 

Section 1. Proposed amendments to the 
Bylaws shall be submitted to all members. 
The Bylaws may be amended-by a two- 
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thirds affirmative vote of the members 
voting. 

Section 2. Amendments may be pro- 
posed at any business meeting of the So- 
ciety, providing they are submitted in 
writing, and bear the written endorsement 
of at least twenty-five members. Such 
proposed amendments shall not be voted 
upon at that meeting but shall be open to 
discussion and modification, and to a vote 
as to whether, in its original or modified 
form, it shall be mailed to the Society 
members for action. 

Section 3. A ballot shall be sent with 
the proposed amendment and the voting 
shall be by methods outlined for voting 
for officers, closing at noon of the twen- 
tieth day preceding the next announced 
business meeting of the Society. The pre- 
siding officer at the meeting of the Society 
following the close of voting shall an- 
nounce the result, and if the amendment 
is adopted, it shall thereupon take effect. 

ARTICLE IX. SECTION CHAPTERS 

Section 1. A chapter of any Section may 
be authorized by the officers or Council 
of the Section upon written petition of 
ten or more members of the Section resi- 

dent in an area where a strong local or- 
ganization may be effected. The bound- 
aries of a Chapter shall be established by 
the Section on recommendations from the 
members concerned. 

Section 2. Chapters shall hold at least 
one meeting each year to retain their 
authorization. Open meetings are specifi- 
cally authorized. 

Section 3. The officers of each Chapter 
shall include a Chairman, a Vice-Chair- 
man, and a Secretary-Treasurer, who shall 
be voting members of the Society, serving 
concurrently with the officers of the Sec- 
tion, and elected by the members of the 
Chapter. A current list of the officers and 
the members of each Chapter shall be 
filed with the Secretary of the Section and 
with the Executive Secretary of the So- 
ciety. 

Section 4. A Section is authorized to 
appropriate funds from its *treasury for 
the conduct of Chapter business. 

Section 5. Actions or recommendations 
of a Chapter on Society matters will be 
transmitted to the President of the So- 
ciety with recommendations of the Sec- 
tion. The Section shall have the right to 
rescind the authorization of any Chapter 
and to terminate its existence. 
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