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My Personal Experiences in Ranching for 
Profit and Conservation 

BURTON B. BREWSTER 

Quarter Circle U Ranch, Birney, Montana 

(Paper presented at the Sixth Annual 
Meeting, American Society of Range 
Management, Albuquerque, New Mexico, 
January SO, 1953.) 

M 
Y PERSONAL experiences in 
ranching for profit and conserva- 

tion have been confined largely to the 
Quarter Circle U Ranch, in Southeastern 
Montana. The home ranch lies in the 
Tongue River Valley between Miles 
City, Montana, and Sheridan, Wyoming. 
The elevation is approximately 3,200 
feet in the Valley and 4,300 feet on the 
divides. The annual precipitation is 
about 13 inches and the temperature 
varies from 110 degrees above to 50 de- 
grees below zero. The ranch has a varied 
land pattern consisting of deeded land, 
state land, Section 15 Taylor grazing 
land, Indian land, and a national forest 
permit. 

It is not my intention to be boastful 
of this ranching operation in describing 
my personal experiences and I certainly 
do not intend to tell others how to run 
t,heir ranches. Varied types of ranches and 
ranges require varied types of manage- 
ment. The Quarter Circle U Ranch .is 
very similar in most respects to many 
others in that area, except for one set of 
facts of which I am proud. 

The ranch had its beginning in 1882, 
when my father, not too long from Bos- 

ton, driving a freight wagon south from 
Miles City, saw a likely spot and decided 
to settle down on the site that is now 
and always has been the ranch head- 
quarters. He started with a squatter’s 
right and no capital. The present opera- 
tion runs 2000 head of cattle on 70,000 
acres-no mortgage and some money in 
the bank. This has been accomplished 
without changing hands, without going 
broke, without striking oil, without mar- 
rying money, and without marketing any 
product but cattle. It has been built up 
solely by the use of its range grass. 

The cattle are a breeding herd of good 
quality grade Herefords, and our normal 
operation is to sell past-yearling steers 
in October. Our bulls are turned on the 
range June 15, and the calves are branded 
at that time. Replacement heifers are 
not bred until two years old. Calves are 
fed hay and concentrates for about three 
months-January, February and March. 
The grown cattle mostly graze yearlong. 
We have approximately 250 acres under 
irrigation and put up about 600 tons of 
hay each year. If my memory serves me 
right, our range grass is now in better 
condition than it was 35 years ago. 

The turning point in range improve- 
ment was the enactment of the Taylor 
Grazing law-changing open range from 
a dumping ground to a controlled opera- 
tion, with an incentive to improve the 
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forage. Then followed proper fencing and 
development of stock water for better 
distribution of the livestock and more 
even utilization of the forage. I am of the 
opinion that the recent large increase in 
livestock numbers in the western states 
can be attributed largely to the stock 
water development program. 

Attention was then given to a proper 
stocking rate. For profitable ranching I 
think it is a distinct advantage to have 
some knowledge of the principal forage 
plants and the approximate carrying 
capacity of each pasture. At the present 
high price of land and grass, it is necessary 
to stock a range at the maximum rate 
consistent with good range management ; 
that is, at a rate that will not reduce the 
quality or quantity of the forage and yet 
will yield the maximum pounds of beef 
per acre. This maximum stocking rate 
can only be realized after necessary range 
conservation practices have been carried 
out. 

One conservation practice that has 
been very successful on our ranch and in 
most of Montana is the seeding of aban- 
doned dry land fields or barren flats to 
crested wheatgrass. Our fields of crested 
wheatgrass have produced many tons of 
hay that we carry over for use in emer- 
gencies. 

There seems to be no limit to the 
amount of conservation work that can 
be done on a large ranch, especially water 
spreading and land leveling, but there is 
a limit to the conservation work a ranch 
can afford to do. 

In our area, the principal grasses are 
western wheatgrass (Agropyron smithii), 
bluebunch wheatgrass (Agropyron spica- 
turn), needle-and-thread (S&pa comata), 
blue grama (Boutelouu grucilis), sideoats 
grama (B. curtipendulu), Junegrass (Ko- 
eleriu cristutu), plains bluegrass (Pou 
secundu), little bluestem (Andropogon 
scopurius) ) and at higher elevations 
Idaho fescue (Festuca iduhoensis). The 

principal browses are winterfat (Eurotiu 
lunutu), rabbitbrush (Chrysothumnus lun- 
ceolutus), greasewood (Surcobutus vermi- 
culutus) and several of the saltbushes 
(Atriplex spp.) and sages (Rrtem,isiu spp.). 

Western wheat grass and needle-and- 
thread are by far the most important 
year-long grasses from the standpoint 
of both density and palatability. The 
least relished of the above grasses are 
bluebunch wheatgrass and little blue- 
stem, but they play an important part 
in winter grazing when other grasses are 
covered with snow. Of course, at that 
point cattle will also be eating the tops 
of sagebrush, soapweed, willows and 
cottonwood branches. However, they do 
very well on this diet for a short time. 

With only 13 inches of rainfall annually, 
our range is on the verge of being a dry, 
arid area. Opportune rains at critical 
times in April, May or June can make a 
wonderful grass crop. Failure of those 
rains to materialize results in a short 
grass year. When grasshoppers don’t 
come with the short grass, the cattle 
still do well in summer, but short grass 
years are not conducive to range con- 
servation. With no protection, no lit,ter, 
no mulch, more rain is required to make 
grass the following spring. Tall grass years 
are often not quality grass years and stock 
sometimes get thin with grass up to their 
bellies, but tall grass years are necessary 
for improving range condition. Years in 
which bluegrass and blue grama both 
head out are our big grass years. 

Our overall carrying capacity is 35 
acres per animal unit--2000 cattle on 
70,000 acres-but this figure, of course, 
includes all feed produced and purchased. 
Consequently, the carrying capacity of the 
range land would be a figure somewhat 
higher than this. 

I venture to make the statement that’ 
there is too much variance in seasonal 
growth of range forage to establish an 
economical average carrying capacity 
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for any range. The failure of one cloud 
to rain on a range at the critical time 
can mean the necessary adjustment of 
the annual carrying capacity by a con- 
siderable percentage. Therefore, it is 
important to have a herd of cattle that 
can be adjusted periodically to fit range 
conditions without sacrificing the breed- 
ing herd. As many of you know who have 
had to buy a breeding herd, the ability 
t,o retain one of your own raising, after 
years of careful culling and breeding, is 
an important factor in any ranching 
operation. Any time one is forced to 
reduce his herd, it is painful, but my 
experience is that the least painful way 
is to be on a yearling steer marketing 
basis. Thus, when shortage of feed forces 
a reduction, one can sell any percentage 
of the calf crop in addition to the yearling 
steers that conditions make necessary. 
This plan enables one to hold his breeding 
herd intact, and it does not take long 
to get back to a normal operation. 

At this point, I might briefly review’ 
some of the practices and experiments 
t]hat research and application have proven 
successful. Many ranchers are experi- 
menting with cross-breeding to get extra 
size on their calves. In my area, it is 
hard for me to believe that you cannot 
achieve the same goal by careful breeding 
and culling of Hereford cattle. First of all, 
select bulls that will produce large uni- 
form calves, then cull those cows with 
poor-type calves as they are the poor 
milkers and, finally, cull those cows that 
are out of condition when others on the 
same range are fat. At the same time, 
cull t,he heifer calves from these cows so 
t)hat there is no danger of these unde- 
sirable characteristics being continued 
in the breeding herd. 

In selecting heifers for replacement, 
select those that are growthy. A heifer’s 
first calf is usually indicative of her 
future calves. 

The experiments that have been car- 

ried out of indexing bulls have proven 
that those bulls that are efficient gainers 
will transmit that quality to their calves. 

Many present-day ranchers in my 
country have not yet had their fair share 
of ranching experience. I am speaking of 
those that have been ranching only 
since 1937-15 years. Most anyone with- 
out previous experience in ranching, 
without previous experience with cattle 
and without previous experience with 
weather, could make a success of the 
ranching business during this period. It 
might be called the era of the cattle 
barons. When one bought land it went 
up-when one bought cattle they went 
up and in general, the weather cooper- 
ated. (Now you can even buy the weather.) 
There is rather definite indication the 
past few months that this easy life is 
over-that one will have to rely on his 
past experiences and manage carefully 
to continue to make a success in ranching. 
Some will not make the grade. 

I would like to tell you of some ex- 
periences that tend to make one into a 
conservative in ranch management. 

The summer of 1919 was very dry and 
grasshoppers were bad. Grass and water 
holes were low and cattle numbers were 
high. As a result, by early fall t)he cattle 
were thin and unthrifty. Early in No- 
vember, it began to snow and on Thanks- 
giving Day it was 40 degrees below zero. 
Of course, everyone started gathering and 
the riders carried guns to shoot those 
cattle that could not come in under their 
own power. That was the only time in 
my experience that I have actually seen 
cattle die in their tracks. In December, 
we located some pasture near Colorado 
City, Texas, and shipped nearly a thou- 
sand head down there for the winter. 
We are sixty miles from the railroad so 
getting those thin cattle on the cars in 
that weather was no picnic. They did 
well in Texas and we shipped them back 
in the spring. Of those we kept home 
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nearly 50 percent winter-killed. It only 
cost us $15.00 a head to send those 
cattle to Texas and back, but we never 
got the $15,000.00 out of them. 

In the spring of 1931, it did not rain; 
the grass did not green-up except in the 
swales and we could see early in the 
season that we would not be able to winter 
all of our cattle at home, so we bought 
some hay and pasture in the Big Horn 
Basin of Wyoming. My recollection is 
that we paid $8.00 a ton for the hay with 
the pasture and ranch facilities thrown 
in. We trailed about 800 head the 60 
miles from our ranch to the railroad 
then had to trail them another 50 miles 
from the railroad to the ranch where they 
were to winter. They wintered well and 
we took them home again the next 
spring. Those cattle never paid us back 
for that trip either. 

In 1934, we had a maximum of grass- 
hoppers and cattle, and a minimum of 
grass. As a consequence, we had the 
Government cattle purchase program 
with which most everyone is familiar. 
We sold over 1000 head off of our range 
-not all were our cattle. In case you 
have forgotten the prices, top cows 
brought $22.00, top calves brought $8.00, 
with the smaller ones at $6.00--this was 
per head&-not per 100 lbs. We thought we 
had made a shrewd deal when a priest 
from a Catholic Mission in Western 
Montana caught up with our herd one 
day and we sold him a carload of the top 
calves for $12.00 a head. 

In 1936, we had drouth and grass- 
hoppers again and the grasshoppers 
nearly starved. They finally had to resort 
to pine needles and the bark on fence 
posts. Whenever you laid’ down your 
hat or chaps, the grasshoppers would 
gather and start to eat. 

In 1937, it rained a little and the ranch- 
ing business started to pick up, but we 
were doomed for one more irritation 

before good times set in. In 1938, the 
Mormon crickets swarmed over our 
range and we had to build several miles 
of tin fence to keep them away from our 
buildings and garden. 

I mention these experiences to remind 
you that ranching has not always been 
the glamorous, profitable enterprise that 
many people believe. It takes conserva- 
tism in ranching to weather the storms 
that I have hurriedly related to you. On 
one hand, one can count the ranches in 
any community that haven’t gone broke 
at one time or another without outside 
income. Some plungers have made a 
fortune, gone broke-then made a fortune 
again. Even now-1953-after 15 year 
of good prices, some ranchers are going 
broke. 

In conclusion, I would like to say that 
if the experiences of our own ranching 
operation and my observation of other 
ranching operations have taught me 
anything it is to be conservative. 

After we talked the bank out of enough 
money to get our cattle back home in 
the spring of 1932, we resolved never 
again to put a lot of expense into them 
to carry them over because usually that 
money is never recovered. When condi- 
tions force one into that kind of a situa- 
tion, others are in a similar position, 
prices go down and the expense money 
is lost. We resolved that year to keep our 
cattle in balance with our feed supply. 

It is often a mistake for ranchers to 
plunge themselves into debt by extensive 
purchase of machinery, for extensive 
ranch improvements, or for extensive 
land improvements. These things should 
be accumulated or accomplished gradually 
as money is available. 

A good quality breeding herd, a sound 
range conservation program, a sound 
balance between livestock and feed and 
a sound financial policy, are the essentials 
of ranching for profit and conservation. 



Halogeton Studies on Idaho Ranges 
E. W. TISDALE AND GEORGE ZAPPETINI 

Associate Professor and Head, Range Management and Research Fellow in Range 
Management, School of Forestry, University of Idaho, Moscow 

T HE spread of halogeton (Halogeton 
glomeratus C. A. Mey.) constitutes 

one of the most striking events occurring 
on Intermountain ranges during the past 
decade. The poisonous nature, rapid 
spread, and ecological fitness of this weed 
have created a problem whose ultimate 
magnitude has not been fully determined 
to date. 

Halogeton is an introduced, succulent 
annual of the goosefoot family (Cheno- 
podiaceae), native to semi-desert lands 
in the Altai region of central Asia. The 
first documented collection in the United 
States was made near Wells, Nevada, in 
1934 (Dayton, 1951). Neither the manner 
nor the date of introduction have been 
determined. At the time of writing, 
halogeton has been found in varying 
amounts in Nevada, Utah, Idaho, Cali- 
fornia, Wyoming, Montana and most 
recently in Colorado. The total area of 
infestation as of 1952, was estimated at 
approximately one and one half million 
acres, of which about 250,000 acres were 
in Idaho (Pierson, 1952). 

In view of serious losses of sheep in the 
R.aft River area of Idaho, and the lack of 
knowledge concerning this new pest, 
research on halogeton was begun by the 
University of Idaho in the spring of 
1950. The work was undertaken jointly 
by the Range Management staff of the 
Forest, Wildlife and Range Experiment 
Station and the Agronomy Department 
of the Agricultural Experiment Station. 
The present paper constitutes the first 
comprehensive report on work by the 
Range Management staff. 

REVIEW OF LITERATURE 

While halogeton has been the subject 
of numerous popular and extension type 
articles since its recognition as a poisonous 
range plant, relatively little material 
reporting on the results of research has 
appeared. The principal studies reported 
to date have been those conducted on 
the toxic principle and action of the weed 
by workers at the University of Nevada 
(Fleming, Miller, Vawter et al, 1944-52). 
These investigations have shown that 
halogeton will poison sheep when hand 
fed to them and that death occurs within 
a few hours after such feeding. These 
authors considered the toxic action of 
the plant to be due to its high oxalate 
content, which was found to average 
about 17 percent of the dry weight in 
mature plants. 

Holmgren (1943) reported that haloge- 
ton was spreading on disturbed areas in 
Nevada, Utah, and Wyoming. Douglass 
et al (1940) found that halogeton, like 
Russianthistle, can act as a host to beet 
leaf hoppers and curly top virus. Bellue 
(1949) reported halogeton as known in 
California since 1946, but confined to 
Lassen County. Erickson, Tisdale and 
co-workers (1951) in a preliminary report 
on the University of Idaho studies, 
stated that halogeton was not invading 
range types which had good stands of 
perennial vegetation. Suggestions were 
made for the control of small pat)ches of 
the weed by the use of herbicides, and of 
control on larger areas by improved 
range management, accompanied where 
necessary by artificial reseeding. 
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Stoddart et al (1951) called attention 
to the need for halogeton control measures 
based on sound ecological and range 
management principles, and stressed the 
danger of the indiscriminate use of herbi- 
cides. Dayton (1951) gave a description 
and data on the botanical background of 
the species. 

DESCRIPTION OF THE STUDY AREA 

The Raft River Valley in Cassia 
county, south-central Idaho, was selected 
as the main study area, since it is here 
that the principal infestations of haloge- 
ton in Idaho occur. 

GEORGE ZAPPETTINI 

of the present study indicate that pre- 
cipitation is slightly greater and mean 
temperatures slightly lower in the Raft 
River Valley bottom than at Burley. 

Since no survey of the soils of the Raft 
River area has been made, the data avail- 
able are those obtained during the course 
of the present study. The soils of the 
valley were found to be highly heter- 
ogeneous, with sharp differences occur- 
ring within extremely short distances. 

Saline (Solonchak) types predominate 
in the lower parts of the valley, while 
grey desert (Sierozem) soils occupy the 
higher portions. The saline areas are 

TABLE 1 
Climatic data for stations adjacent to the Raft River Valley, Idaho 

AVERAGE PRRCIPITATION AIR TEMPERATURES 

_ 

STATION ELEVATION 
April to 

Monthly means Extremes 
Total September ____~ 

Jan. 
I July High Low 

feet inches degrees Fahrenheit 

Burley. . . . . . . . . . . . . . . . . . . . 4200 9.4 4.2 
Albion..................... 4750 13.9 5.9 

The Raft River Valley is an area about 
forty miles long and 10 to 15 miles in 
width. It lies chiefly in the Great Basin 
region, but the northern end merges with 
the Snake River lava plains. The valley 
bottom is level, and consists mainly of 
alluvial deposits. The elevation of the 
valley floor averages about 4,500 feet, 
while the surrounding hills rise to eleva- 
tions of 7,500 to 9,700 feet above sea 
level. The drainage of the area is to the 
north by means of the Raft River. 

The climate is characterized by low 
precipitation, extremes of temperatures 
and a high rate of evaporation during 
the summer period. Since there are no 
weather stations in the valley, data from 
the two nearest stations are presented 
in Table 1. 

Field records of precipitation and 
temperatures obtained during the course 

characterized by a deep alluvium over- 
lying gravels. The profile usually contains 
a high content of total salts (0.3 to 2.0 
percent or more) and has a highly alkaline 
reaction (pH 8.0 to 9.0). The grey desert 
soils are mostly shallow and well-drained, 
loam to silt loam in texture, with a con- 
siderable amount of gravel in some pro- 
files. The salt content is relatively low 
(0.15 percent or less) in the upper layers 
but may be higher with inGreasing 
depth. The pH values vary from 7.5 to 
8.0 or higher. 

The native vegetation belongs in the 
Intermountain shrub region and contains 
representatives of both the salt-desert 
shrub and sagebrush-grass zones. There 
is great heterogeneity, with distinct 
vertical zonation along the valley sides, 
and sharp differences on the valley floor 
which are due mainly to soil characteris- 
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tics. Detailed data on these vegetation 
types are presented in a subsequent sec- 
tion of this paper. 

The juniper-pinon zone, dominated 
by Utah juniper (Juniperus utahensis) 
and singleleaf pinon (lf’inus monophylla) 
occurs above the shrubby vegetation 
types on the upper valley slopes at eleva- 
tions of 6,000 to 8,000 feet. 

The history of land use in the Raft 
River Valley goes back to 1870, when 
major livestock operations first began. 
Expansion of both sheep and cattle 
outfits continued until checked by 
drought and lack of forage in the late 
1800’s. At this time the number of cattle 
in the valley was reduced, but sheep 
numbers continued to increase so that 
during the early 1900’s the area was one 
of the principal sheep winter ranges in 
Idaho. Grazing during this period was 
largely unrestricted, and the shortage of 
range was enhanced by the withdrawal of 
large areas for wheat farming during 
World War I. Some of this land was later 
abandoned, but remained largely weed- 
covered and unproductive. During the 
dry periods of the 1930’s the more palat- 
able species throughout the valley suffered 
further damage. This condition provided 
an ideal situation for halogeton, which 
invaded the area about 1940 and spread 
rapidly. 

Following the severe losses caused in 
1945 by halogeton, grazing pressure has 
been greatly reduced in most parts of 
the valley. The results have become 
evident during the past few years, in the 
form of an upward trend in range condi- 
tion. In addition, several thousand acres 
have been reseeded to crested wheat- 
grass by the Bureau of Land Manage- 
ment, with generally good results. This 
reseeded area together with some ad- 
jacent native range has been fenced, 
thus providing a large area where grazing 
was practically eliminated for two years 

and is now confined to fall and winter 
use. This action has provided an excellent 
opportunity to study the effect of both 
reseeding and grazing management on 
lands infested with halogeton. 

METHODS 
The principal plant communities of . 

the study area were determined and 
mapped. Plant cover was studied mainly 
by a modification of the loop-transect 
method (Parker, 1950), permanent tran- 
sects being established in each of the 
types studied. Soil profiles were examined 
in each vegetation type and sampled by 
horizons. The samples were analyzed 
for texture, pH and total salts. 

The germination, growth and repro- 
duction of halogeton was studied each 
season on representative sites. The extent 
of summer germination and mortality 
was determined by counting the plants 
within a two-inch loop placed at one-foot 
intervals along marked lines. 

Yields of halogeton and other species 
were secured by clipping circular plots 
each 9.6 square feet in area and located 
adjacent to the loop-transects. 

Several types of seed traps were tried 
in 1951 with variable success. Best results 
were obtained by counting the seed . 
dropped on circular plots one hundred 
square feet in area from which sagebrush 
and other vegetation has been removed. 

LIFE HISTORY STUDIES 
Germination, growth, seed production 

and dissemination were studied in the 
field during the summers of 1950 and 
1951 and laboratory tests of seed ger- 
mination and longevity were made each 
winter. In the following discussion, data 
are based on the two years of work ex- 
cept when indicated ot(herwise. 

Seasonal Growth and Development 
In the field, halogeton was found to 

begin germination early in the season, 



while temperatures were still low. 1~ 
1951, germination vvas proceeding rapidly 
throughout the valley during the first half 
of Marrh. At this time daily maximum 
air temperatures ranged from 11 to HI 
degrees Fahrenheit, with minima of 23 
to 27 degrees. The surfaw soil \vas satu- 
rated with moisture, while in some vases 
still frozen at depths helow one inch. 
Halo&on seedlings ohserved at this 
time were about >$j inch tall, with root 
systems already extending to dept,hs of 
1 to 255 inrhrs. 

By the end of May, 19.51, halogeton 
seedlings were from 1 to 3 inches in height,, 
with root, systems 8 to 18 inches in depth 
(Fig. 1). Top growth was made mainly 
during .Jone and July, although in 1051 
additional growt,h occurred in August, 
in response to unusually heavy precipita- 
tion. Mature heights varied considerably 
hetvxn ycara and between sites. An im- 
portant factor in this regard was the 
density of stand, plants averaging 3 
inches or less in final height on sites where 
the stand ,,.a~ dense, as compared to a,, 

average of 18 inches on sites coutaining 
widely spaced plants. 

Preliminary studies of halogeton root 
systems showed them to he extensive 
and moderately deep. The roots of larger 
plants penetrntcd to 2 feet 01’ more and 
had n lateral spread ahout equal to the 
depth. Typirally there ws a strong tap 
root which pen&rated to 4 or 5 inrhes 
and then broke up into a mass of finer 
roots extending both laterally and down- 
ward. 

Flowering commenred during the first 
part of July. The enlarged and persist,ent 
sepals which en&se the seed heoame 
prominent during early Srptemher, and 
at, t,his stag the plant was heavily loaded 
116th masses of fruits, sometimes mistaken 
for flowws. (Fig. 2). 
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summer-germinating plants was low, 
averaging about 40 percent on four repre- 
sentative sites in 1951. Those plants 
which did survive showed a marked 
ability to complete the life cycle and 
while their mature height was below 
average, ripe seed was produced by most 
plants. 

Herbage yield from a number of sites 
indicated the high productivity of haloge- 
ton on semi-desert ranges. Sites occupied 
entirely by vigorous stands of this species 
yielded 800 to 3000 pounds per acre, 
dry weight. Single halogeton plants 
weighing as much as 6 pounds (dry 
weight) were found commonly on sparsely 
vegetated areas. 

Seed Production and Viability 

Halogeton appears to have two forms 
of seed. The “normal” form is a black 
seed enclosed in the 5 enlarged sepals 
which are separated nearly to the base 
of the fruit. The other which we are 
calling the “brown form” has an outer 
cover composed of the persistent sepals 
fused and much less enlarged than in the 
case of the normal. The latter are pro- 
duced alongside clusters bearing the 
normal fruits and are developed about 
three weeks earlier. The normal form 
makes up the bulk of the seed produc- 
tion. 

The number of seeds produced per 
plant was found to be large, with great 
variation depending on size and vigor 
of the plant. Large plants had as many 
as 25,000 seeds each, while plants only 
3 inches high from crowded stands pro- 
duced about 800 seeds. Plants germinat- 
ing very late (in August) and reaching 
a height of 3 inches at maturity produced 
an average of 270 seeds. There were 
found to be approximately 900,000 normal 
seeds or 460,000 of the “brown” form per 
pound. Vigorous stands of halogeton 

produced from 200 to 400 pounds of 
seed per acre. 

At maturity, the fruit’s of halogeton 
fall from the plant freely and are dis- 
persed. Only general observations on 
dispersion by wind were made in 1950, 
but in 1951 seed traps were set out. On an 
area free of shrubs, amounts of seed 
ranging from 13 to 7 per square foot were 
caught at distances of 150 to 450 feet 
respectively from the source. No seed 
was caught at the 600 foot distance, or 
beyond, although a few empty fruit 
coats did reach the traps at 600 feet. The 
great majority of the seeds fell within 
300 feet of the parent plants. In a medium 
stand of sagebrush, dispersion by wind 
was even more limited, the maximum 
distance reached being 210 feet, while 
most of the seed accumulated under 
shrubs within 50 feet of the source. It was 
observed that the fruits roll over a bare 
soil surface much more readily than they 
take flight. This emphasizes the im- 
portance of roads and other bare areas 
as avenues of seed movement. These 
preliminary studies indicate that haloge- 
ton seed movement by wind is rather 
limited, and not likely to account for the 
occurrence of new patches at distances 
of many miles from an existing source. 
The longer moves appear to be due to the 
activities of man, and to carriage by 
livestock, but this factor has not been 
adequately studied. 

Laboratory germination trials involved 
the testing of seed from several different 
sites and of different ages. The results 
may be summarized as follows. The 
black, or normal form of seed showed high 
viability after a brief fall dormancy. 
Percentage germination increased from 
80 percent at 68 degrees Fahrenheit to 
98 per cent at 95 degrees. This latter 
proved to be the optimum temperature, 
as germination declined to 80 percent 
at 104 degrees and was almost nil at 
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113 degrees. Germination occurred rap- 
idly at favorable temperatures, beginning 
in 24 hours or less and reaching comple- 
tion in 7 to 12 days. 

Tests of the brown form failed to 
show any germination. Apparent germi- 
nation rates of 1 or 2 percent obtained 
in the first trials proved to be due to 
inclusion of normal seed which in some 
cases resembles the brown form rather 
closely. Seed of the 1950 crop of the 
brown form stored in the laboratory and 
tested late in 1951 gave no germination. 

An experiment designed to test the 
longevity of halogeton seed under field 
conditions was begun in November, 
1950 with the burial of triplicate lots of 
both forms of seed at depths of one, two 
and six inches, and at the soil surface. 
The first set was removed one year later 
and tested for germination under labora- 
tory conditions. By the time of this first 
checking, most of the normal seed at the 
soil surface, and that buried at one and 
two inches, had germinated and the 
viability of the few remaining seeds 
was found to be only 1 to 3 percent. The 
seeds from the lot buried at the 6-inch 
depth had not germinated and appeared 
intact, but proved on testing to be non- 
viable. With the brown form of seed, 
germination of 1 percent was obtained 
for the surface and one-inch buried 
samples, none from the other two depths. 
It is thought that the slight germination 
obtained came from the inclusion of a 
few normal seeds with those of the 
brown form. 

A sample of normal seed stored in the 
herbarium since 1948 was tested in March 
1951, with resultant germination of less 
than 1 percent. In November, 1951 tests 
were run on seed from this collection plus 
lots obtained in 1949 and 1950 and stored 
at room temperatures. The percent ger- 
mination obtained was zero for the 1948 

lot, 90 for the 1949 seed and 99 for the 
1950 lot. 

THERELATIONOFHALOGETONTONATIVE 
RANGE TYPES 

Salt-Desert Shrub Types 

The relation of halogeton infestations 
to native plant cover was studied in all 
four principal associations, namely shad- 
scale, saltsage, winterfat a.nd greasewood. 

Large denuded portions of the shad- 
scale type contain a major part of the 
halogeton infestation in the valley (Fig. 
3). The cause of the wholesale killing of 
the shadscale (A triplex confertifolia) itself 
is not fully understood at present. While 
some of the dead plants show evidence of 
previous heavy browsing, many do not. 
Insect attacks on this species evidently 
have been severe over the past several 
years and are still continuing. So far, 
two insects have been recognized as 
important in their effect on shadscale. 
These are a scale insect, (Orthexia annae) 
found on the root crown and a hitherto 
unnamed species of snout moth (Eumysia 
sp.) which feeds on the foliage. 

The data obtained from a study of 
two typical areas, one (Site 1) on a deep 
saline soil in a severely depleted area 
and the other (Site 2) on gravelly soil 
near the outer edge of an insect infesta- 
tion, are presented in Table 2. 

On Site 1 halogeton was dominant, 
but the number of plants of squirrel- 
tail, most of them relatively young, 
indicated a recent increase of this species. 
At Site 2 shadscale was in the process of 
being destroyed, while the associated 
perennials had already been removed 
by heavy grazing use. 

The type of shadscale stand which 
evidently retains sufficient perennial 
cover to control halogeton is indicated in 
Table 3. 

Much of the saltsage type in the Raft 
River Valley has been badly depleted by 



Shadscale, lim. 
Shndsrnie, de;d 

..~ 

Rudsngr (drtemisia sphcsecns) 6 0 
Srpirwltnil (Sitanion hpsfriz). 40 0 

cnctus (Opwha spp.) ., 0 3 
Hnlogeton .I ,032 ~ 2 

almost entirely by annuals, chiefly prrfoli- 
ate prppergrass (LPpidim pf7foliatum). 
Halogctorr is invading areas of this 
type rapidly. 

Winterfat (Eurofia lanata) formerly 
ocrupied sizcablr areas on the valley 
floor, hut heaT7.v grazing use has depleted 
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most of the stands. Two of the remaining 
patches in fair condition were chosen for 
analysis, one being on a deep fine soil 
high in total salts and the other on a 
shallow, gravelly soil low in salt content. 
On both sites the effects of heavy grazing 
use were evident, with the plants averag- 
ing only 2 to 4 inches in height and lack- 
ing in vigor. These sites had from 450 
to 480 plants of winterfat per 100 square 
feet, along with 60 to 80 plants of Sand- 
berg bluegrass (Pea secunda). The site 
on the saline soils had an abundance of 
peppergrass. Halogeton was not present 
on either site, but it was obvious that 
any further decline in range condition 
would favor its entry. 

The greasewood association has been 
less disturbed by heavy grazing than any 
other type in the Raft River Valley, 
although in places the understory vegeta- 
tion, especially saltsage, has been thinned. 
Halogeton is almost lacking in this associa- 
tion, being confined mainly to the edge 
of roads and trails and to areas disturbed 
by cultivation. That this scarcity of 
halogeton is due to competition and not 
to soil conditions is indicated by the 
vigorous growth of the weed on disturbed 
greasewood areas. Analysis of representa- 
tive stands showed that on the bottom 
lands, greasewood averaged 33 inches in 
height with 12 plants per 100 square 
feet and a foliage cover of 37 percent. 
There were also 80 plants of saltsage 
and 26 of kochia (Kochia americana) per 
100 square feet, these having a combined 
foliage area of 4.6 percent. 

Halogeton was not present in any of the 
samples studied, despite its occurrence 
on plowed areas a short distance away. 
The terrace greasewood type, with more 
greasewood plants of smaller size and 
little undercover was in poorer condition, 
yet it showed only a trace of halogeton, 
and these plants appeared low in vigor. 

GEORGE ZAPPETTINI 

Sagebrush Types 

While the grass undercover of both the 
big sagebrush (Artemisia trident&) and 
black sage (Artemisia nova) types has 
been greatly reduced by past grazing 
over most of the Raft River Valley area, 
the sagebrush itself remains relatively 
intact in most cases. Where this is true, 
there is surprisingly little halogeton or 
other annual vegetation, despite the 
large amount of bare ground. Halogeton 
is abundant on adjoining areas where 
sagebrush has been removed in any way, 
and occurs sparingly on rodent and ant 
mounds throughout the type. Relict 
areas which have escaped excessive graz- 
ing possess a well developed perennial grass 
understory and are free of halogeton. 
Data obtained from sampling typical 
stands, in both the conditions listed above 
are presented in Table 4. 

TABLE 4 

Vegetational analysis of two sites in the sagebrush 
grass, Raft River Valley, 1951 

SPECIES 

Big sagebrush. . . . . 
Bluebunch wheat- 

grass (Agropyron 
spicatum) . . . . . . . 

Squirreltail. . . . . . . . . 
Sandberg bluegrass. 
Cheatgrass (Bromus 

tectorum) . . . . 

NO. OF 
PLANTS PER 
100 SQ. FT. 

Site Site 
1 2 

20 46 

0 
6 

26 

- 

53 
120 
93 

110 

FOLIAGE COVER 
(IN PERCENT) 

Site Site 
1 2 

_____ 

31 26 

Not recorded 
Not recorded 
Not recorded 

Not recorded 

Other Range Types 

While the understory of the pinon- 
juniper type over much of the Raft 
River area has been affected by heavy 
grazing use, a fair amount of perennial 
cover remains on most of the type. 
Only one infestation of halogeton was 
found in this type, along a road. While 
some plants have penetrated a few 
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yards into the stand at this spot, to 
date the patch has shown no tendency to 
increase in density or to spread farther. 
Further studies are needed to determine 
the extent of the danger from halogeton 
infestation in this zone. 

One of the critical problems connected 
with halogeton is the degree to which it 
is capable of invading stands of other 
annuals, particularly cheatgrass. So far 
the only infestations of halogeton found 
in cheatgrass stands in Idaho have been 
in the Minidoka section of the Wood 
River Grazing District. These small 
patches are being controlled and to date 
no further infestations in the cheatgrass 
type have been reported. It is quite pos- 
sible that halogeton can invade areas of 
cheatgrass range, but in the present study 
no opportunity to study this situat,ion 
has occurred. 

In the Raft River area halogeton stands 
frequently alternate with those of Rus- 
sianthistle (SaZsoZa Icali) and 5-hooked 
bassia (Bassia hyssopifoltum), while mixed 
stands of all three species also occur. 
Over the area as a whole, stands of 
halogeton occupy more area and appear 
to maintain themselves better than do 
those of the other two annuals. With 
perfoliate peppergrass a different rela- 
tionship exists. Because of their different 
periods of growth, this species and halo- 

geton co-exist to a marked degree. The 
peppergrass develops and matures much 
earlier than does halogeton and there 
appears to be a minimum of competition 
between the two species. 

RESEEDING FOR HALOGETON CONTROL 

Studies of the replacement of halogeton 
by adapted forage species form an 
important part of the University of Idaho 
project, and are carried on jointly by the 
two departments concerned. The work 
done so far has consisted of evaluating 
the results of certain large-scale seedings 
made by the Bureau of Land Manage- 
ment and conducting small-scale tests 
with a variety of species. 

Two large seedings have received spe- 
cial attention, since they were made in the 
Raft River Valley on areas infested with 
halogeton and containing a variety of 
soil and vegetation types. The first was 
made in the fall of 1948 on an area oc- 
cupied by sagebrush interspersed with 
spots supporting salt-tolerant vegetation. 
Only a thin stand of seedlings showed on 
the former sagebrush areas and virtually 
none on the salty areas during the first 
two years. Elimination of grazing from 
the area during 1950 and the growing 
season of 1951 resulted in considerable 
improvement. Analysis of two representa- 
tive sites in 1951 produced the data pre- 
sented in Table 5. 

TABLE 5 
Comparison of plant cover on two areas in the Idahome area, Raft River Valley. Seedings made in 

fall of 1948, recorded in June, 1951 

SPECIES 

Crested wheatgrass. . . . . . . . . . . 
Big sagebrush. . . . . . . . . . . . 
Squirreltail. . . . 
Sandberg bluegrass. . . . 
Halogeton..................... 
Russian thistle. . . . . . . . . . . . . . . 

NO. OF PLANTS PER 100 SQ. FT. FOLIAGE COVER (IN PERCENT) 

Site l* Site 2* Site 1 Site 2 
.~ 

129 . 101 5.0 2.3 
26 0 Not recorded 
16 0 Not recorded 
90 0 Not recorded 

102 5,000 (approx.) 10.0 43.0 
Abundant Abundant 8.0 4.0 

* Site 1 on a former sagebrush area. Site 2 on a saline area. 



These data indicate the difference in established and control of halogeton is 
degree of weed vontrol exerted hy the less assured. 
two stands of crested rheatgrass (Agro- A second seeding, made in the fall of 
pyron crisfntzm). On site 1 the grass 1950, included hoth saline and non-saline 
plants wxe large, rigorous and ~vell- soils. Count,s on two representative areas 
rooted, with an avernge height in mid- in ,Jane, 1951 showed an average popula- 
June of 13 inches. On site 2, the salty tion of 320 seedlings of crested wheatgrass 
soil area, t,he clumps were small and per 100 square feet on the non-saline 
lacking in vigor, with an average height site and 232 on the saline area. 21 recount 
of only G inches (Fig. 1). on the same plots in October revealed a 

Yield samples obtained from the two 
sites showed an average dry weight on 
site 1 of 285 pounds per acre of crested 
wheatgrass and 155 pounds of halogeton. 
On site 2 the grass yield IVZLS only 11G 
pounds per acre xhile the halogeton 
a\waged 800 pounds. Although halogeton 
control is obviously not complete on the 
former sagebrush site, the increase in 
grass and decrease in halogeton observed 
from 1950 to 1951 is promising. On the 
salty soil areas t,he grass is obviously 
having much more difficulty in becoming 

difference in seedling mortalit>-, this 
being only 21 percent on Site 1 as com- 
pared to 70 percent on Site 2. The high 
salt content of the soil at Site 2, together 
with the presenrc of a vigorous stand of 
halogeton averaging over five hundred 
plants per 100 square feet, appeared 
responsible for the difference. 

Small-scale trials of a number of forage 
species have heen established at several 
sites in t,he Raft Ri\w Valley, hut in 
most cases the plantings are too recent 
to yield results. The oldest plots studied 
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were those established in 1949 by the 
u. s. Forest Service and the Bureau of 
Land Management. One of these sites is 
on shallow, gravelly soil where conditions 
for plant growth are extremely difficult. 
None of the species planted there in 1949 
or subsequently has produced any stand. 
The other site is in a more favorable 
area, where sagebrush occurred inter- 
spersed with saline areas. On the former 
sagebrush areas, crested wheatgrass and 
Russian wildrye (Elymus junceus) each 
produced stands averaging 4 plants per 
square foot. A few other species, including 
Siberian wheatgrass (A. sibericum), stiff - 
hair wheatgrass (A. trichophorum) and 
intermediate wheatgrass (A. intermedium) 
showed thin stands ranging from 0.5 to 
0.9 plants per square foot. On the salty 
areas, only crested wheatgrass produced 
appreciable stands, and these averaged 
1 to 2 plants per square foot, with poor 
vigor. 

SUMMARY AND CONCLUSIONS 

Halogeton is an introduced poisonous 
annual which has spread rapidly over 
some 1% million acres of the Western 
States during the past few years. At 
present the bulk of the infestations are 
on the salt-desert shrub ranges of the 
Intermountain region. 

A program of research on the ecology 
and control of halogeton was begun by 
the University of Idaho early in 1950. 
Results from the first two seasons of 
work by the Range Management staff 
are presented in this paper. The work 
was done chiefly in the Raft River Valley, 
south-central Idaho which contains the 
majority of the halogeton infestation in 
the State. 

Life history studies show that halogeton 
germinates in early spring but makes 
little aerial growth until early summer. 
Summer germination occurs also in re- 

sponse to summer showers. The root 
system is extensive for an annual. In 
southern Idaho, flowering occurs nor- 
mally in July, and the seed is ripened and 
shed in late September or October. Seed 
production is high and even dwarfed or 
late developing plants will each produce 
250 seeds or more. The seed shows high 
viability after a brief fall dormancy. 
Preliminary tests indicate that seed lon- 
gevity under field conditions may be brief, 
but further studies are needed. 

The relation of halogeton infestations 
to native range types was studied in the 
sagebrush-grass type and in the shadscale, 
winterfat, saltsage and greasewood as- 
sociations of the salt-desert shrub type. 
In each case, it was found that appreci- 
able infestations of halogeton occurred 
only on areas where the perennial stand 
has been destroyed or badly weakened. 

Prolonged overgrazing appears to have 
been the major factor responsible for 
heavy infestations of halogeton on Idaho 
ranges. Other factors may be important 
locally; for example, insect infestations 
in the shadscale type. 

Studies of the control of halogeton by 
range reseeding are still in a preliminary 
stage. Results to date have been favor- 
able for crested wheatgrass and similar 
species on sites formerly dominated by 
sagebrush. Establishment of forage 
grasses or legumes on saline or very dry 
sites which formerly supported some 
form of salt-desert shrub vegetation has 
proved very difficult. To date, only 
crested wheatgrass has shown much 
promise, and the ability of even this 
species to control halogeton on areas of 
this type remains doubtful. 

From studies made to date, it can be 
concluded that halogeton is well adapted 
to the salt-desert shrub range type of the 
Intermountain region and will remain 
as a permanent resident in spite of efforts 
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at extermination. On the other hand, it 
is sensitive to competition by vigorous 
stands of perenriial vegetation and is 
likely to constitute a problem only on 
areas where the native range has been 
depleted. Restoration of ranges by graz- 
ing management and where possible by 
reseeding appear to be the major steps 
in permanent control of halogeton. Exist- 
ing perennials, even low value species, 
are valuable in competing with halogeton 
and should not be destroyed except on 
sites where reseeding is feasible and can 
follow soon. 

The studies reported here are continu- 
ing, and further results will be reported 
as available. 
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u 
OUR program chairman, Mr. Allred, 
has asked me to discuss the present 

status of rainmaking in the southwest. 
I should emphasize that what I shall 
say represents my personal view on the 
current status of rainmaking in the 
southwest. I emphasize this because 
there is a high probability of disagree- 
ment in this particular field and we shall 
have to allow time for definite decisions 
on some points now in question. * 

The rainmaking programs which have 
been attracting increasing attention dur- 
ing the last three or four years developed 
out of a number of well-established facts 
on the one hand and from definite theories 
about precipitation on the other hand. It 
has been assumed that natural processes 
of precipitation (thunderstorms, for ex- 
ample) necessarily depend upon the 
prior formation of tremendous numbers of 
tiny ice particles in the cloud. It appears 
to be well-established that such ice 
particles will not form by direct sublima- 
tion unless there were tiny nuclei present 
to give them a start, or unless the temper- 
ature were very low, say about 40 degrees 
below zero. It is assumed that the ice 
forming nuclei are of the foreign body 
type, namely, tiny dust particles floating 
about in the atmosphere. 

Rainmaking efforts are based upon’ the 
belief that such sublimation nuclei usually 
are so low in abundance that natural 
processes of precipitation are inhibited. 
If one examines samples of the atmos- 
phere from day to day, and makes careful 

determinations of numbers of effective 
nuclei present in, say, a cubic foot of air, 
he finds that the atmosphere does, indeed, 
lack the kind of nuclei assumed to be es- 
sential. The counts which one gets of the 
abundance of effective sublimation nuclei 
vary over wide ranges, but I think it is 
safe to say that sublimation nuclei, of 
the dust particle type, are not provided 
reliably by the atmosphere. 

Rainmaking technicians have been 
alerted to this apparent defect of nature 
and, of course, they have been aware of 
the fact that a number of laboratory 
scientists have suggested that a certain 
artificial nucleus having remarkable prop- 
erties, silver iodide, may serve as such a 
nucleating agent. It is quite easy to dis- 
pense extremely small particles of silver 
iodide into the atmosphere. Such particles 
appear to be effective at relatively warm 
temperatures, say from minus 8 to minus 
12 degrees centigrade. This behavior of 
silver iodide with respect to temperature 
presented what appeared to be great 
advantages because nature rarely pro- 
vides nuclei suitable for sublimation 
centers which are effective at such warm 
temperatures. In general, nature’s nuclei 
do not work until the temperature gets 
down to something like minus 20 degrees 
centigrade. In fact, the observed number 
of effective natural nuclei may be multi- 
plied by something like 10 if one decreases 
the temperature one degree in the range 
from minus 21 to minus 30 degrees 
centigrade. 

In view of these considerations it 
seemed quite natural to expect that if 
one could provide the atmosphere with 
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an adequate supply of sublimation nuclei 
effective at the warmer temperatures, 
that he would greatly enhance the possi- 
bilities of rainfall. It was assumed that 
silver iodide would work in clouds in 
about the same way that it works in the 
laboratory and that it would remain 
effective for a considerable time, even in 
the presence of sunlight. 

These views, when considered well, 
make an excellent prospectus for rain- 
making effort and many people, including 
this speaker, have been rather surprised 
to find that the application of these no- 
tions to the atmosphere are disappointing, 
to say the least. The number of applica- 
tions of silver iodide smoke to nature’s 
clouds, and the apparent indifference of 
the clouds to its presence, seems to call 
for considerable explanation. It is neces- 
sary to look at the weak spots in our 
prospectus. There are several of such 
weak spots. One, which is suggested im- 
mediately, is the possibility that silver 
iodide in these tiny particles is destroyed 
by the action of sunlight. This is not 
such an unreasonable assumption because 
we know that many of the metallic halides 
are sensitive to light in that they are 
“reduced” by light. Silver bromide, you 
know, is the sensitive material of the 
photographic plate. A dish of silver iodide 
placed in the sunlight will change color. 
We thought that this question should be 
investigated and, in fact, we did investi- 
gate it and it looked to us as if the silver 
iodide we dispensed lost its effectiveness 
quite rapidly under the influence of 
bright sunshine. Other investigators have 
disagreed with us on the action of sunlight 
and questions of purity of the particles 
have been introduced to account for the 
apparent divergence in results. 

Let us leave the silver iodide versus 
sunlight question to the future and 
examine our prospectus for other defects. 
It is our opinion that there is a very im- 

portant defect and that is that it now 
appears that many rainstorms, including 
our own thunderstorms, do not need tiny 
particles to initiate precipitation. This 
leaves us with a little more charitable 
attitude toward natural processes, but it 
still leaves us with the question of whether 
ice particles, if artificially induced in 
nonprecipitating clouds, would enhance 
rain production in such clouds. Specula- 
tion on this question must be based upon 
a careful statement of how the treatment 
is applied. We know that silver iodide 
will modify supercooled clouds and I see 
no reason to doubt that silver iodide 
introduced into a cloud of exactly the 
right condition will cause the cloud to 
respond in a way consistent with the 
existence of a large number of ice parti- 
cles. 

I am not in a position to say whether 
this individualized treatment is likely 
to become economically valuable in 
producing increased rainfall. I can only 
say that I do not know of any procedures 
of this kind which have been demon- 
strated to be effective in dollars and 
cents value. 

The expensive procedures involved in 
the individualized therapy of clouds has 
made it seem desirable to treat the entire 
atmosphere over a particular region on 
the assumption that sublimation nuclei 
of the silver iodide type would help any 
cloud to precipitate its moisture. This 
procedure, I believe, should have much . 
more careful consideration than has been 
given it up to this time. We must re- 
member that a thunderstorm or any con- 
vective storm in this part of the world is 
necessarily a special event. Only a small 
fraction, say one to ten percent, of 
clouds which put in their appearance in 
the southwest have a chance to rain. This 
apparent inefficiency develops out of the 
fact that a thunderstorm requires a lot 
of room and that its circulation pattern 

. 
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must include a relatively large amount of 
space outside the cloud. It is only the 
occasional cloud which has sufficient 
energy to develop into a going storm 
which produces rain. The smaller clouds 
put in their appearance, tiny water drops 
form, but the water drops do not grow 
to large size because the water and 
energy budget of the cloud are not ade- 
quate to satisfy the conditions necessary 
for precipitation. These clouds are super- 
cooled, however, and it is reasonable to 
expect that sublimation nuclei introduced 
into them would be effective in initiating 
processes of precipitation. This sounds very 
good until we remember that this cloud- 
base is going to be a long way from the 
ground in the southwest, and the pre- 
cipitation which falls from such an 
immature cloud usually will not reach 
the ground. 

The evaporation of precipitation in the 
region between cloud and ground has an 
interesting bearing on mountain rainfall 
in the southwest. It is common knowledge 
that mountain tops are favorable to 
thunderstorm development, but it is not 
so well appreciated that the relative 
proximity of the ground to the cloudbase 
provides for more efficient raining. That 
is, more of the precipitation from the 
cloud reaches the ground. We would 
be in a bad way for rain on the ground in 
the southwest if all of our land were near 
sea level. It is difficult, however, to guess 
what such a topographic situation might 
provide because, in that case, we would 
not have the differentially preferred con- 
vection channels provided by our moun- 

tain ridges. We might do well to study 
more the effect of mountains on the 
thermodynamic properties of the atmos- 
phere. 

If we treat all clouds with silver iodide 
by area-wide “seeding” we induce inef- 
fective precipitation in small clouds and 
produce little or no effect upon the big 
cloud, because it was going to rain 
anyway. At any rate, the big cloud ap- 
pears to be pretty well organized to rain, 
because it exhibits a proper energy and 
moisture distribution. One might be 
inclined to take a chance and add a pinch 
of silver iodide, if he could do so without 
fear that harm would be done. I believe 
that very serious harm could be done in 
the case of immature clouds. This is 
more than a belief on my part, it is the 
result of a careful consideration of the 
thermodynamics of thunderstorms. I have 
developed this argument in considerable 
detail on other occasions, and this is not 
the time nor place to enumerate the 
considerations involved. I think, how- 
ever, that one can make a general state- 
ment which should make us cautious 
about any haphazard attempt to induce 
increased rainfall. 

I shall close with such a statement. If 
silver iodide acts like it is supposed to 
act, and if it is dispensed over a large 
area in quantities sufficient to be signif- 
icant for the purposes of rainmaking, 
it will induce irreversible processes in 
immature clouds which will decrease the 
thermodynamic potential of the local 
system and thereby decrease the proba- 
bility of the development of a precipi- 
tating thunderstorm. 
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H IGH mountain watersheds are the 
storehouses for water which is the 

core of existence in the valleys below. 
They may also furnish forage to domestic 
and wild grazing animals. How well they 
meet these needs depends directly on the 
type and quality of plant cover. On those 
watersheds primarily adapted and used 
for grazing, maintenance or development 
of a desirable herbaceous cover is es- 
pecially essential. Where management of 
grazing alone will not bring about the 
desired results, reseeding to adapted 
forage species may be a worthwhile 
alternative. 

The first requirement for effective 
reseeding is knowing what species will 
live and thrive in a given environment. 
This type of information is particularly 
important for such restrictive environ- 
ments as are found high in the mountains. 
From studies made by Forsling and Day- 
ton (1931), Plummer and Fenley (1950), 
and Doran (1952), evidence has been 
provided to indicate generally some of 
the species likely to succeed in high alti- 
tude plantings. For other species results 
have been contradictory. Many more 
data are needed to show which species 
are consistently adapted and to describe 
the ecological limits of those species and 
strains which show near or occasional 
adaptation. 

This paper compares stand changes, 
vigor, and some growth characteristics of 
forty species and varieties in ‘a high alti- 
tude nursery in southwestern Montana. 
Trends of stands over a period of ten 
years are used for dividing the species 
tested into groups of varying adaptation. 

THE STUDY AREA AND METHODS 

This high altitude nursery is located 
on Lazyman Hill of the Gravelly Range 
Mountains in the Beaverhead National 
Forest. Its exposure is to the south-south- 
west on an 11 percent slope. Elevation is 
9,350 feet above mean sea level. 

The area is typical of fertile high 
mountain grasslands in southwestern 
Montana. Idaho fescue (Festuca idaho- 
ensis) is the dominant species in the 
general area, but bearded and slender 
wheatgrasses (Agrop yron subsecundum 
and A. truchycuulum), mountain brome 
(Bromus curinutus), bluegrasses (Pou 
spp.), and the forbs-Grandads whiskers 
(Siever siu ciliulu) , and cinquef oil (Po- 
tentillu spp.) are important constituents 
of the community. Big sagebrush (Arte- 
misiu tridentutu) occurs commonly a 
thousand feet lower in the general region 
and on some of the south slopes to nearly 
the same level. Alpine fir (Abies Zusio- 
curpa), whitebark pine (Pinus uZbicuuZis) , 
and Engelmann spruce (Piceu engelmunni) 
are the primary tree species found in 
nearby timber types at this elevation. 
High productiveness of the nursery site 
is indicated by the lush growth of the 
surrounding native vegetation, which 
provides basal area cover of 50 percent 
or more. 

Productiveness also is reflected by the 
soil. The top soil is a chocolate colored, 
crumb structured, friable clay loam 
with about 9 percent organic matter 
content and high water-holding capacity. 
Reaction is neutral. At 8 inches the soil 
grades into a light brown color and finally 
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becomes brick red as the parent material 
(Quadrant formation of the Carboniferous 
era) is approached at about 20 inches. 
The lower layer contains more rocks, has 
a higher clay content, and is not very 
permeable to water. 

While no weather data are available 
from the area itself, interpolations from 
the nearest stations are believed to give 
reasonably good estimates (United States 
Weather Bureau, 1926-51). On this basis 
mean annual temperatures at the nursery 
probably averaged between 33 and 36 
degrees Fahrenheit between 1942 and 
1952. April through September tempera- 
tures likely ranged between 42 and 47 
degrees during this ten-year period, while 
the other half of the year probably 
averaged near 19. The January mean 
was near 10 and that of July and August 
between 50 and 55 degrees. 

There are probably some nights during 
all months of the year when tempera- 
tures fall below freezing, and only between 
May and September, inclusive, are aver- 
age monthly temperatures likely to be 
above freezing. Large diurnal tempera- 
ture fluctuations, characteristic of the 
area, are undoubtedly accentuated on the 
nursery site by the southern exposure. 

Annual precipitation at the nursery 
site is estimated to be at least 20 inches. 
This is evenly distributed throughout 
the year, except for a slight peak in 
June. 

The sod on this high altitude nursery 
site was broken with a walking plow in 
1940. In 1941 it was disked and floated. 
On July 7, 1942, forty forage species were 
seeded in rod-long rows spaced two feet 
apart. As far as is known, the seed used 
was, with one exception, from sources 
having much lower elevations. 

Observations of the seedling stands 
were made in the fall of 1942. Thereafter, 
data were collected in late summer or 
early fall each year from 1942 through 

1946 and again in 1950 and 1951. Of the 
data taken on these plots, those on stand, 
and to a lesser extent, vigor, were basic 
in the evaluation of species. Stand was 
estimated ocularly as the percent of row 
fully occupied by reseeded plants. Rela- 
tive vigor estimates were based on ap- 
parent robustness and overall size of 
plants. These estimates were recorded on 
a scale ranging between one and five, 
with one representing very poor vigor and 
five excellent. Observations were also 
made on stage of development, height 
growth, reproduction, and certain other 
characters. 

RESULTS 

Species Ratings 

All species produced fair to excellent 
seedling stands, but only eight main- 
tained their stands and were vigorous 
over the entire period, from 1942 through 
1951. Others died within three years, 
while still others responded well for a 
varying number of years. This variation 
in time at which stands were affected 
forms the foundation for the classifica- 
tion used herein. 

Those maintaining their stands satis- 
factorily throughout the period were 
put in one classification, those failing to 
do so were grouped according to when 
the major stand decreases took place 
and by the intensity of change. When 
stand changes were plotted five groups 
which showed the same average responses 
could be identified. These are shown 
in Figure 1. 

Group I is comprised of those species 
whose stands were maintained, except 
for minor fluctuations, or increased dur- 
ing the ten-year period. They are: 
common and Parkland strains of smooth 
brome (Bromus inermis), meadow fox- 
t,ail (Alopecurus pratensis) , meadow brome 
(Bromus erectus), Kentucky bluegrass 
(Poa pratensis) , violet, slender, and 
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bearded wheatgrasses (Agropyron trachy- brome (Bromus carinatus) from seed 
caulum var. violaceum, A. trachycaulum, collected near the site. 
and A. subsecundum). Some of these are Group III includes those species that 
shown in Figure 2. declined sharply between 1946 and 1950 

Group II includes those species which and again between 1950 and 1951. In 
responded similarly to those in Group I this group are : intermediate and blue- 

FIGURE 1. Characteristic stand changes of five groups of forage species in a high altitude 
nursery in southwestern Montana. 

until 1951 when an abrupt decline in stem wheatgrasses (Agropyron interme- 
stand occurred. In this group are: hard dium and A. smithii), a perennial barley 
fescue (Festuca ovina duriuscula), thick- (Hordeum brevisubulatum), and Virginia, 
spike and Fairway crested wheatgrasses Dahurian, and Siberian wildrye grasses 
(Agropyron dasystachyum and A. crista- (Elymus virginicus, E. dahuricus, and 
turn), red fescue (Festuca rubra), Russian E. sibiricus). 
wildrye (Elymus junceus), and mountain Group IV includes those species which 
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responded similarly to those in Group III, 
except stands averaged lower, and de- 
creased catastrophically between 1946 
and 1950-a decrease which was con- 
tinued in 1951. This group includes: 
timothy (Phleum pratensis), standard 
crested wheatgrass (Agropyron deserto- 
rum), birdsfoot deervetch (Lotus corni- 
culatus), and meadow fescue (Festuca 
elatior). 

Group V has in it those species which 
suffered severe kill within the first three 
years with little or no recovery of any 
species. Included are: rough and Idaho 
fescue (Festuca scabrella, F. idahoensis), 
redtop (Agrostis alba), bluebunch, Si- 
berian, and beardless wheatgrasses (Agro- 
pyron spicatum, A. sibericum, and A. 
inerme) , tall oatgrass (Arrhenatherum 
elatius), Canada and big bluegrasses 
(Poa compressa and P. ampla) , a non- 
native strain of mountain bromegrass 
(Bromus carinatus), orchard grass (Dacty- 
lis glomerata), yellow sweetclover (M eli- 
lotus alba), red, strawberry, and white 
clovers (Trifolium pkatense, T. fragiferum, 
T. repens). 

The classification of timothy, tall oat- 
grass, Idaho fescue, and some others into 
Group IV or V may appear puzzling 
inasmuch as seedling stands were good, 
and mortality between the first and sec- 
ond year not excessive. Lack of establish- 
ment does not satisfactorily account for 
this poor performance. Rather, it may be 
due to use of unsuitable strains or eco- 
types in the source material from lower 
elevations. 

Species Characteristics 

Species in Group I are considered well 
adapted to this site. In 1951. all of them, 
except bearded and slender wheatgrasses, 
dominated the plots to the exclusion of 
all other vegetation. The smooth brome 
varieties and Kentucky bluegrass had 
spread uniformly over their plots and 

were slowly spreading by rhizomes out- 
side the plots. Meadow foxtail had re- 
seeded itself in open spaces to the lee- 
ward side of rows of less successful species 
and in open places just outside the plots. 
Volunteer slender and bearded wheat- 
grass plants were found in the nursery, 
but it was not possible to determine if 
their seed source was from the seeded or 
native plants. Violet slender wheatgrass 
(now considered as an alpine form of 
slender wheatgrass) was the best of the 
three wheatgrasses in this group. 

Average mature height of leaves in 
Group I for all years in which measure- 
ments were made, ranged from 10.5 inches 
for Kentucky bluegrass to 16.8 for com- 
mon smooth brome, two to three inches 
taller than that for any other group. 
Vigor ratings of each of these species 
averaged above 4, 011 a scale where 5 is 
considered excellent vigor and 1 very 
poor. Meadow foxtail, meadow brome, 
Kentucky bluegrass, and varieties of 
smooth brome were superior to the other 
species in terms of stand, vigor, domi- 
nance, and ability to spread on this site. 
The slender wheatgrasses and bearded 
wheatgrass decreased slightly in both 
stand and vigor between 1950 and 1951. 
Maintenance of the slender wheatgrasses 
over the ten-year period is noteworthy 
inasmuch as under most conditions they 
are considered short-lived. 

Species in Group II showed fair adapta- 
tion. All of them, except hard fescue, had 
by 1951 been invaded to some extent by 
various species native to the area-in- 
dicating their lack of dominance. Thick- 
spike wheatgrass and red fescue had 
formed a sod in local spots, but otherwise 
had spread very little, if at all. 90 seed- 
lings or volunteer plants of these species 
were observed. Hard fescue and Fair- 
way crested wheatgrass maintained good 
stands and robust growth for nine years 
before apparent winterkill reduced their 
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stand by about 50 percent. Mountain 
brome from native seed also maintained 
its stand until the last year, when it 
dropped from 90 to 25 percent. No satis- 
factory explanation was found for the 
sharp drop in stand of several species 
between 1950 and 1951. Russian wildrye 
maintained its stand but lacked robust- 
ness , 

Average leaf heights ranged from 8.8 
inches for Russian wildrye to 12.8 for 
hard fescue, while average vigor ratings 
varied from 3.1 for Russian wildrye to 
4.3 for hard fescue and red fescue. 

Species in Group III failed to maintain 
dominance of the plots and all were more 
or less invaded by native grasses and 
forbs. Remnants of each species, however, 
were still present in 1951. 

Vigor ratings averaged between 2.9 for 
bluestem wheatgrass and 3.5 for Da- 
hurian wildrye. Average vegetative 
heights ranged from 6.3 inches for blue- 
stem wheatgrass to 12.2 for Siberian 
wildrye. The wildrye species were superior 
t,o bluestem and intermediate wheat- 
grasses. 

Groups IV and V were comprised of 
species or strains that were either com- 
pletely killed or severely reduced in 
stand at an early date. 

Of the species in Group I’cT, timothy 
maintained the best stands and had the 
highest vigor over the entire period. 
All tall fescue and standard crested 
wheatgrass plants were dead by 1951. 
A few tiny plants of birdsfoot deervet>ch 
were found the last year. In Group V 
only Idaho fescue and rough fescue main- 
trained any surviving plants throughout 
the period of study. None of the clovers 
was found after the third year. V.igor 
ratings for most of these species were 
low, and heights averaged considera,bly 
below that of other groups. 

The grasses usually remained green 
and predominately in the vegetative 

stages of development throughout the 
summer. Heads were few and for most, 
species did not emerge until August. 
Even when heads were produced seed 
formation was rare because heavy frost 
usually killed the flowers. Species which 
produced heads four or more of the six 
years in which observations were made 
were : meadow foxtail, mountain and 
meadow brome, Idaho, hard, red, and 
rough fescues, Hordeum brevisubulatum 
(no common name), and Kentucky blue- 
grass. Meadow foxtail headed each year. 
Only meadow foxtail and mountain 
brome are positively known to have pro- 
duced viable seed. No heads were pro- 
duced on intermediate wheatgrass, only 
twice on Fairway crested wheatgrass, and 
three out of the six years on standard 
crested wheatgrass. None of the legumes 
bloomed. Survival did not appear to be 
associated with whether or not the plant 
tended to produce flower stalks. 

DISCUSSION AND RECOMMENDATIONS 

The best criterion for selecting an 
adapted species for reseeding is consist- 
ently high performance under a given 
set of conditions. Despite the relative 
scarcity of data on species reseeded at 
high altitudes, enough are available to 
give a start in evaluating some of them. 
Forsling and Dayton (1931) recom- 
mended smooth brome, Kentucky blue- 
grass, violet slender wheatgrass, native 
mountain brome, native thickspike 
wheatgrass, and Canada bluegrass (for 
dry sites) and redtop (for moist sites), 
for high altitudes where annual precipita- 
tion was 30 or more inches. Plummer 
and Fenley (1950) concluded from their 
studies in Utah that smooth brome, 
meadow brome, meadow foxtail, slender 
wheatgrass, Kentucky bluegrass, moun- 
tain brome, tall oatgrass, orchardgrass, 
and timothy were adapted to high eleva- 
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tions where local conditions were not 
limiting. 

Doran (1952) reported that in high 
mountain parks in Colorado ratings of 
intermediate wheatgrass, several smooth 
brome varieties, meadow and tall fescues, 
timothy, meadow foxtail, Kentucky blue- 
grass, redtop, and sheep fescue all aver- 
aged good or excellent over a three- to 
five-year period. He reported poor ratings 
for common tall oatgrass but a rating of 
good for the Tualatin strain of this spe- 
cies. Meadow brome was given a poor 
to fair rating and mountain brome fair. 
Standard and Fairway crested wheat- 
grass were rated as good on a 9,200 foot 
site but as failures on a 10,300 foot site. 

Favorable response of tall fescue, or- 
chardgrass, timothy, red top, sheep fescue, 
and Canada bluegrass cited from the 
above studies are in contrast to the re- 
sults found in Montana and reported in 
this paper. The poorer response of these 
species in Montana may have been due 
to a number of factors. Prominent 
among these is the higher latitude, cor- 
responding with a shorter growing season 
and conversely a longer winter. In addi- 
tion, variations in strains and in site may 
have been important. Length of study 
also could have been highly influential. 
Doran, for example, reported on 3- to 
5-year-old plantings. Many of the spe- 
cies planted in the Montana nursery, 
however, performed well until the tenth 
year, when abrupt drops in stand oc- 
curred. 

Based on the results from this 
study and the others mentioned, the 
most reliable species for reseeding Mon- 
tana high mountain ranges are smooth 
brome (northern strains are probably the 
best choice), meadow brome, meadow 
foxtail, and Kentucky bluegrass. 

While needing further testing to de- 
lineate their limitations, and in some cases 
to establish which are suitable strains, 
slender wheatgrass (especially the alpine 

form), bearded wheatgrass, and native 
mountain brome are probably good 
alternatives. Native mountain brome 
may be particularly useful for securing 
quick but somewhat shorter lived stands 
and in mixtures. Hard fescue, tall oat- 
grass, orchardgrass, and timothy, whose 
performance was unsatisfactory in the 
Montana nursery, might do very well at 
a somewhat lower elevation if site condi- 
tions were not otherwise limiting. 

That survival of certain species in the 
highly selective environment of high 
mountains may be a function of strain 
or ecotype is suggested not only by the 
contradictory results from different re- 
gions, but also by certain observations 
made in this study. In this study, the 
alpine form of slender wheatgrass (violet) 
was superior to the common strain. Fair- 
way responded markedly better than 
standard crested wheatgrass. Native 
mountain brome maintained a good 
stand much longer than the common 
strain. Although Idaho fescue is dominant 
around the nursery, the seed from the 
same species growing near Missoula at 
about 3,500 feet produced plants of 
little survival capacity; and although 
rough fescue and big bluegrass also occur 
at rather high elevations, reseeded stands 
from low altitude seed sources were 
mostly killed the first winter. 

These results emphasize the need for 
knowing: (1) whether the range of eco- 
logical adaptability of a species is such 
that it will grow in a variety of environ- 
ments including high altitudes; and (2) 
whether the particular strain being used 
is adapted to high elevations. Both of 
these needs call for a great deal of research 
before reseeding at high elevations can 
be expanded to meet existing needs. 

SUMMARY 

Forty forage species were planted in 
nursery plots at 9,350 feet in south- 
western Montana in 1942. Annual rain- 
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fall at the site approximates 20 inches; 
summer temperatures are low, and soil 
is fertile. 

Primarily on the basis of stand changes, 
species are classified into five groups of 
adaptation. All species in Group I main- 
tained high stand and vigor levels 
throughout the lo-year test period. Most 
of them dominated the plots to the exclu- 
sion of other vegetation. Group II in- 
cludes those species which maintained 
their stands well until the last year. For 
the most part, they lacked dominance and 
were generally invaded by various native 
species. Groups III and IV began to 
decline in stand in 1946, but the decline 
of Group IV was most severe. Group V 
includes those species which declined 
to almost complete extinction within the 
first two or three years. 

Species included in Group I are : com- 

mon and Parkland smooth brome, 
meadow brome, meadow foxtail, Ken- 
tucky bluegrass, violet and common 
slender wheatgrasses, and bearded wheat- 
grass. Northern strains of smooth brome 
are probably generally adapted to high 
elevations. Of the species and varieties 
listed above the first five are recom- 

mended as being most reliable for re- 
seeding Montana subalpine areas similar 
to the kind described in this paper. 
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The Subterranean System of Colonial Grass 
(Guinea Grass) in Various Soils of the State of 

SZO Paulo, Brazil 
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Biologist, and Agronomists, Departmtint of Animal Production, SCo Paula, Brazil 

T HE State of Sao Paulo, Brazil, has a 
long summer rainy season and a 

prolonged dry winter period, typical of 
countries in the equatorial tropics. The 
entire State has between 1,100 to 1,900 
mm. (43.3 to 74.8 in.) of rain annually, 
and is classified as a humid climate by 
both Serebrenick (1941) and by Blair 
(1942). However, during the long winter 
drought, the soil dries from the surface 
down to a depth of 200 cm. (6.56 ft.) 
or more (Rachid, 1947). By September, 
the grass root zone has only 6 percent 
moisture, and grasses and other forage 
plants become dry, high in cellulose and 
inedible. 

Since cattle breeding herds and steers 
are carried on grassland yearlong without 
supplemental feed, the winter drought 
causes an enormous seasonal fluctuation 
in marketing and slaughter of beef cattle. 
In 1951, the large packing houses in the 
State slaughtered 899,670 head or 75.1 
percent during seven months of good 
pastures, and only 24.9 percent during the 
five months of poor pastures in winter. 
These figures still do not reveal the 
difference in weights of animals slaugh- 
tered during each season. 

Soils in the State of S&o Paulo are very 
deep, the predominant granite and gneiss 
being decomposed to a depth. of 10 to 20 
meters (32.8 to 65.6 ft.) or more, accord- 
ing to Rawitscher (1942). These deep 
soils constitute a great reservoir for 
water which is little affected by the winter 
drought, as only the surface soil layers 

dry out. Since there is no lack of water 
for plants with deep roots, the key to the 
winter grazing question may lie in the 
selection of perennial plants which have 
roots that will reach down to permanent 
water stored below 200 or 300 cm. (6.56 
to 9.84 ft.). When such forage species are 
found, there is hope of overcoming the 
lack of good grazing during the winter 
drought period and of bringing about 
more stable beef production yearlong. 

The present study, therefore, is con- 
cerned with the underground system of 
the colonial variety of Guinea grass 
(Panicum maximum Jacq.) in various 
soils of the State of Sao Paulo. 

MATERIALS AND METHODS 

The study was made mainly in the 
western region of the State because this 
area has extensive pastures of colonial 
grass, and also supports the greater pro- 
portion of animals fattened for slaughter. 
For convenience, the territory was divided 
into four zones lying between the princi- 
pal parallel rivers, as follows: (1) Parana- 
panema-Peixe, (2) Peixe-Tietb, (3) Tie& 
Turvo, and (4) Turvo-Grande. 

The study was made in pastures vary- 
ing from 5 to 450 hectares (12.4 to 1,112.O 
acres) in size, on which colonial grass 
had been previously established by clonal 
propagation. Some of the pastures were 
only one year old, and contained only the 
sprigged plants (usually with a 4- by 4- 
meter or 13.1 by 13.1 ft. spacing). Most 
of the pastures had a thick sod, resulting 
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from seeding in and vegetative spread of 
the planted grass. Cattle stocking rates 
for these older pastures varied from 1.25 
to 2.5 adult animals per hectare (2.47 
acres). 

The soil types used in this study are 
based on the soil maps adopted by the 
Instituto Agronomic0 de Campinas 
(1942), and those published by Setzer 
(1949). Root systems of colonial grass 
were studied in three major soil types in 
western SBo Paulo and in one type in 
the central part of the State. These four 

FIGURE 1. Location and number of sounding wells for study of roots of colonial grass in the 
State of SBo Paulo, Brazil. 

soil types are briefly characterized as 4 to 6 thousand sq. km. (1.5 to 2.3 thou- 
follows : sand sq. mi.). 

Poor fine sandy clay (No. 15) or Hard earth (No. 2) or Terra Massape 
Arenito de Bauru Inferior has parent has parent rock of granite and gneiss and 
rock of sandstone with clays lacking in is a rich soil but occupies only 4 to 5.5 
calcareous cement. It is classified as thousand sq. km. in the State. 
chemically poor, acid, and originally was In the various zones and soil types, 
covered with sparse low forest. It oc- 65 wells, located as shown in Figure 1, 
cupies 40 to 50 thousand square kilo- were dug to study the root system of 
meters (15 to 19 thousand square miles), colonial grass. Each well went below the 
or about 20 percent of the area of the extreme root penetration of the grass, and 
State. was sufficiently wide to allow the worker 

Good fine sandy clay (No. 16) or to enter. Numbers 1 to 99 were dug in 
Arenito de Bauru Superior has a similar 1950; numbers 100 to 199 in 1951; and 

parent rock but its clays are calcareous. 
It is naturally rich and neutral to alkaline. 
It was formerly covered by high, dense 
forests, but is now used for agriculture. 
It extends over some 18 to 22 thousand 
sq. km. (7 to 8 thousand sq. mi.) or about 
8 percent of the area of the State. 

Red earth (No. 14) or Terra Roxa 
Legitima is of the S&o Bento series, with 
parent rock of diabases and basalts. The 
virgin soil is very rich, and is much pre- 
ferred for coffee and other intensive agri- 
culture, but the soil type occupies only 
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numbers 200 to 299 in 1952. Wells num- 
bered 1, 2, 5, 6, 7, and 8 were located on 
the north and south of the TietJ! River and 
were used to determine depth and quan- 
tity of roots, by the method of Guisca- 
fre-Arrigola (1938). A series of soil blocks 
28 cm. on each side were removed from 
the surface to the deepest roots. The roots 
in each block were sieved, washed, dried 
and weighed. The remaining wells were 
used to determine the maximum root 
depth of the grass, with appropriate 
notes on soil type, age of pasture, grazing 
management, and plant condition in the 
summer rainy season and winter drought. 

The authors wish to express their 
thanks to the 30 farmers who made the 
work possible by furnishing the pastures, 
had the wells dug and furnished air or 
car transport for the technicians. We are 
also indebted to the technicians of the 

DEPTH OF ROOTS 
The underground system of colonial 

grass has a tendency to great depth. In 
57 wells, the roots reached an average 
depth of 328 & 12.3 cm. (1 cm. = 0.3937 
in., or 1 ft. = 30.48 cm.). In 28 percent 
of the wells, the roots reached to more 
than 400 cm., and in 22.8 percent, the 
roots were 350 to 400 cm. in depth. Since 
water is usually present at 200 to 300 cm., 
the large majority of colonial grass plants 
have roots which reach down in the deep 
soils to available water. 

Root Depth in Various Soil Types 

Depending on the soil characteristics, 
the grass roots were found to vary from 
85 to 465 cm. in depth. The averages of 
root penetration for the four soil types 
in the four territorial zones of the State 
are shown in Table 1. 

TABLE 1 

Average depth of colonial grass roots, by soil types and territorial zones in the State of 
S&o Paulo, Brazil 

SOIL TYPE 

Poor fine sandy clay (15) 

Good fine sandy clay (16) 

Red earth (14) 

Hard earth (2) 

TERRITORIAL ZONE 

Parayey;ema Peixe Tiet& Teit& Turvo 

Centimeters 

404 417 319 
19.5* so.4 22.1 
374 393 272 
30.8 44.2 38.5 

- - - 

152 - 

27.4 
- 

Turvo Grande Average 

304 347 
35.5 15.8 
345 342 
25.0 17.6 
266 266 
41.6 41.6 

- 152 
27.4 

* Each figure in italics is the standard error of the mean. 

Instituto Agronomico de Campinas for In the poor fine sandy clay soil (No. 
soils analyses, of the Botanica de Facultad 15), the 26 wells all revealed soil of uni- 
de Filosofia for bibliographies and other form color, texture and other physical 
information, to Ernestina Margarida de aspects, without rocks or other visible 
Lima for the illustrations, and to Patricia changes in the various horizons. Average 
Mollan and Guiomar de Carvalho Franc0 root penetration in the wells was 347 cm. 
for translation of the article into English. but the roots were deeper (highly signi- 
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ficant statistically) south of the River 
Tiet& than north of it (Fig. 2, Upper). 
It is noteworthy that the 5 wells with 
the shortest roots were all located in the 
vast expanse of lands from the Tiet$ River 
to the Rio Grande. 

FIGURE 2. ROOT DEPTH OF COLONIAL 
GRASS IN INDIVIDUAL WELLS 

Upper-Poor fine sandy clay soils. Lower- 
Good fine sandy clay soils. 

In the good fine sandy clay soil (No. 
IS), some 28 wells were dug. The root 
penetration of colonial grass averaged 
342 cm., but was limited by the presence 
of slate at depths varying from 50 to 300 
cm. in 41.6 percent of the wells (Fig. 
2, Lower). Thus, in many wells, the roots 
must have penetrated the decomposing 
slate from 50 to 150 cm., depending upon 
the resistance of the rock. In the Tie& 
Turvo Rivers zone, the average root 
depth was only 272 cm., and slate was 
encountered in 71.4 percent of the 
wells. In the Turvo-Grande Rivers zone, 
the roots averaged 345 cm. in depth, and 
only 20 percent of the wells had slate. 
South of the Tiet$ River, the grass roots 
averaged 393 cm. in the Peixe-Tiet& zone 

(with no slate observed), and 374 cm. 
in the Paranapanema-Peixe zone (with 
slate in 57.1 percent of the wells). Thus 
as was the case with the poor sandy clay 
soils, the deeper roots in the good sandy 
clay soils were found south of the Tiet& 
River. 

The Red earth soils (No. 14) are found 
mainly in the Turvo-Grande Rivers zone. 
Average root penetration of colonial 
grass sampled was 266 cm., but there were 
extreme variations even within 100 meters 
distance. Although there were no rocks 
or other obstacles to root growth in any 
of the wells, the grass roots were uni- 
formly short in the sub-zone between 
the Rivers Turvo and Mogy-Guacu, 
averaging only 188.1 cm. In the Mogy- 
Guacu and Pardo Rivers subzone, the 
root length averaged 322.5 cm. but was 
highly variable. 

The Hard earth soils (No. 2) were 
sampled outside the western portion of 
the State, in the area between the Parana- 
panema and Itapetininga Rivers. Here 
the average root depth in the wells was 
only 152 cm., as the roots often had to 
force their way through slate even in the 
first 100 cm. of soil. The deeper rock layers 
were, of course, more compact and im- 
penetrable. 

Root Depth in Pastures of Various Ages 

Root depth of colonial grass was 
studied in pastures varying in age from 
1 to 20 years, with all the annual values 
from 1 to 10. The variation in root depth 
in various years after establishment was 
so extreme that it was concluded that age 
of pasture has little effect upon root pene- 
tration of the soil. In fact, it appears that 
colonial grass roots make such rapid 
growth during the first year after plant- 
ing, that they penetrate little if any 
deeper in successive years. For example, 
the mean depth of roots in one-year-old 



FIGURE 3. Weight distribution of caloninl grass IOO~S in various dqths of Red Earth and good 
fine sandy clay a,ils (Sods 2500 en,.* of surface). 

FIGL.RE I. -\f”RPHOLOG:Y ov ‘T,,I: \l HILHK,.\E,N SYSTEM OF coLoxr*L GR.<SS 

R. Entire plant. EC& in meters (1 meter = 3.28 frrt); 1,. Rhizome, roots and shoot; c. Roots, 
30 cm. deep; d. Roots, 200 rm. deep; e. Roots, 3iO cm. deep; f. Rhizome mass, with roots and 
radicles. 

pastures ~vas 38.5.0 rm., while 12.year-old IG), there is a r&her gradual decrease in 

pastures averaged 373.7 c’rn. amount of roots from the top to the hot- 

QITAKTITY OF ROOTS 
tom. For example, in \Vell So. 2, with 
a total weight of about i5.14 grams for 

The distribution of t,he quantity of sods vith 2,500 sq. cm. of surface, only 

roots of colonial grass hy 28 cm. intervals 32 penwt, of t,he roots wre in the up- 

is shown for selerted w4ls in Figure 3. permost, soil hlwk, \rhile there \vere still 

In the good fine sandy rlap soils (Xo. 11.5 perrent, in the fourth block. Average 
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root weight in these soils was approxi- 
mately 2,372 kilograms per hectare (2,116 
lh. per acre). 

In cont,rast, the Red Eart,h soils had 
an extreme concentration of roots in the 
first 28 cm. For example, in Well No. 5, 
with a total weight of 73.68 grams, the 
first block corrt,ained 67.1 perrent of the 
roots, with only 10 percent, in the second 
block, 7.5 perrent in the third, etc. 
Average root weight in the Red Earth 
soils was approximately 3,302 kilograms 
per hectare. 

Chemical analyses of the soils at 
various depths do not satisfactorily ex- 
plain the differenres in dept,h, distribu- 
tion and t,“tal veight of roots of colonial 

grass. 

SYSTEM 

The underground system of colonial 
grass includes both rhizomes and roots. 
The rhizomes are attjarhed to each 
other, making up a large underground 
stem-mass in between the shoots and 
roots (Fig. 4h and f). Vegetative repro- 
duction t,akes place by the formatjion of 
new rhizomes from old ones. The new 
rhizome first sends up its shoot,, remaining 
attarhed to the old rhizome hy a short 
peduncle. Later 3 t,o 4 root primordia start 
growth and finally roots are put down by 
the new rhizome. The older rhizomes are 
gray, sraly and twisted while the new 
rhizomes are a rosy white or straw color. 
The individual mature rhizome is ahout 
3.5 to 5.0 cm. long and 1 cm. in diameter. 
The rhiaome mass at the base of a large 
plant of rolonial grass may occupy 1,000 
to 2,000 sq. cm. (1 to 2 sq. ft.) and he 10 
an. (3.94 in.) or more in depth. 

From each rhizome there emerge from 
5 to 15 lateral and adventitious roots. 
These roots never dichotomize, but pro- 
duce abundant lateral rootlats (Fig. 4c, 
d and e). Sear the rhizome, the roots are 
1.5 to 2.0 mm. in width, and almost8 
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of 0.3 to 0.5 mm. at 400 cm. in depth 
(Fig. 5). In general, the roots of colonial 
grass are long and abundant, but are so 
delicate and fine that they are very light 
in relation to extent. The roots and root- 
lets possess root hairs almost throughout 
their length. Thus the root system of the 
grass appears well adapted to absorption 
at both shallow and deep levels of soil. 

The results of this study indicate that 
colonial grass is adapted to the ecological 
conditions of the various zones in the 
following order : (1) Peixe-Tiet& Rivers, 
(2) Paranapanema-Peixe Rivers, (3) Tur- 
vo-Grande and (4) Tiet9Turvo. Addi- 
tional studies are needed to work out the 
ability of colonial grass to efficiently use 
water stored at the lower soil depths, 
and to produce forage during full drought. 

SUMMARY 

The State of Sao Paulo, Brazil, is 
characterized by a distinct dry winter 
season, and a summer rainy season. Beef 
production is greatly hindered by low 
nutritive value of pastures in winter. A 
study was made of the root system of the 
colonial variety of Guinea grass to de- 
termine whether it can be used to produce 
green winter grazing by drawing on 
water deep in the soil. From 1950 to 
1952, some 65 sounding wells were dug in 
the western portion of the State, classified 
by four broad soil types, and four ter- 
ritorial zones lying between the principal 
rivers. 

The roots sampled reached to an 
average depth of 328 cm. The root depth 
varied from 85 to 465 cm., depending 

mainly on the soil type, and depth and 
hardness of rock strata encountered. 
However, 28 percent of the wells had 
roots beyond 400 cm. in depth. The roots 
grow rapidly, and appear to reach prac- 
tically maximum depth during the first, 
year after planting. The roots have root 
hairs throughout their length, and 
although relatively light in weight, appear 
to be well adapted to absorption at all 
levels. 

Colonial grass roots appear to be 
adapted to deep penetration of soils of 
the various zones of western Siio Paul0 
in the following order: (1) Peixe-Tiete 
Rivers, (2) Paranapanema-Peixe Rivers, 
(3) Turvo-Grande Rivers, and (4) Tiet9 
Turvo Rivers. 
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A Practical Way to Evaluate Spray Distribution 
CHARLES A. GRAHAM 

Range Conservationist, California Forest and Range Experiment Station,’ 77. S. 
Forest Service, Berkeley, California 

WHERE is great need in herbicidal 
.l spraying work for a good, practical 

method of recording spray coverage and 
distribution. A brief review of the litera- 
ture on the chemical control of a single 
species will reveal the huge amount of 
variation of research results pertaining 
to the control of that particular species. 
There are a number of factors contribut- 
ing to the consistency, or inconsistency, 
of selective herbicidal control measures. 
Among these are: (1) types of chemicals 
themselves-are they acids, salts, or 
esters? (2) the form of salt or ester; (3) 
formulations by different companies ; 
(4) the kind of carrier-oil or water; and 
(5) type of spraying equipment. 

To properly evaluate these factors and 
to increase the consistency of spraying 
results, we must know the kind of spray 
distribution we are obtaining over large 
areas as well as the spray coverage that 
is secured on the plant foliage. In general, 
the tendency has been to use high gal- 
lonage per acre in order to obtain the 
good coverage that insures control of the 
undesirable plants. Adding oil and spread- 
ers to the spray has also improved cover- 
age. However, in remote areas where 
herbicidal spraying is being done to im- 
prove the range, hauling water for high 
gallonage applications may become a 
costly factor. With careful application on 
big sagebrush (Artemisia tridentata) . in 
northeastern California, 10 gallons per 
acre has proved adequate to give suffi- 
cient coverage for a consistent kill of 

1 Maintained by the Forest Service, U. S. 
Department of Agriculture, in cooperation 
with the University of California at Berkeley. 

over 85 percent of the sagebrush (Cor- 
nelius and Graham, 1951). Smith (1946) 
found in greenhouse studies that for a 
given unit of herbicidal chemical he 
obtained maximum effects on plants at 
rates equivalent to 10 to 20 gallons per 
acre. On National Forest spraying jobs 
in California, however, it was found that 
chemical spray carefully applied by 
research workers is one thing, but the 
same formulation in the hands of the 
average spray man is quite another 
(Neuns, 1952). Often, excellent control of 
undesirable plants has been obtained on 
small experimental plots; but when these 
research results have been taken to the 
field on a practical scale, failures have 
resulted. These failures have been at- 
tributed to many uncontrollable factors 
such as plant species, exposure, stage of 
growth, soil-moisture conditions and 
growth rate which can vary between 
spray jobs. These and other factors 
influence the killing effect of the herbi- 
cide. However, two influencing factors 
can be made consistent through the use 
of spray patterns. Those factors are uni- 
form spray distribution over the area and 
good coverage on the foliage. 

Several methods of checking spray 
patterns have been tried. Spray pat- 
terns have been obtained on paper by 
using various dyes in the spraying solu- . 
tion. This method of checking chemical 
spray distribution is not fully satisfactory. 
Most dyes are relatively costly and are 
difficult to get into solution under field 
conditions. If they are not completely 
dissolved they often cause nozzle clogging 
if a low gallonage rate is being used. At 
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best, dyes are messy to handle. A good 
method of using dye to check the distri- 
bution and coverage of oil sprays was 
developed recently by Mr. K. R. Elliott 
at the agriculture research center, Belts- 
ville, Maryland. In this method paper 
covered with a dry oil-soluble dye was 
exposed to the spray. The droplets of oil 
falling on the paper dissolved the dye, 
leaving a good spray pattern of circular 
white marks (Balch, 1952). Spray pat- 
terns have been taken on glass slides, 
but these are fragile, easily smeared, 
difficult to read, and are bulky to handle 
and store. 

Droplet sizes have been studied by 
engineers in attempts to get at some 
spray coverage and distribution problems. 
However, these studies have been pointed 
mainly at solving drift and volitalization 
problems. There are many technical 
difficulties in making direct measurements 
of droplet sizes and their distribution over 
extensive areas. 

All in all, the spray pattern seems to 
be the most direct and easy way to get 
an idea of actual spray distribution and 
coverage. The use of patterns enables the 
spraying operator to continually check 
the equipment he is using or to calibrate 
and adjust several sprayers to get uniform 
and consistent distribution. 

During two seasons of sagebrush spray- 
ing in northeastern California we have 
used an excellent method of securing 
good, clear spray patterns. A paper made 
sensitive to aqueous emulsion sprays 
that contain a small amount of ferric 
chloride is prepared by wetting ordinary 
bond typing paper in a water solution of 
tannic acid and allowing it .to dry. The 
tannic acid solution is made by dissolving 
50 grams of tannic acid in about a gallon 
of water. To activate the spray emulsion, 
2 pounds of ferric chloride is added to 
each 100 gallons of spray solution-an 
easy operation since ferric chloride is 

highly soluble in water. (All work with 
these spray patterns was done in con- 
nection with the California range re- 
seeding project under the direction of 
Dr. D. R. Cornelius.) 

The sensitized papers may be located 
within the area to be sprayed according 
to any desirable sampling scheme. When 
the area is sprayed the droplets fall on 
the papers, and the tannic acid precipi- 
tates the ferric chloride in the spray 
solution, leaving an ink-like image of 
the droplet. 

There are several advantages to this 
method of making and recording spray 
patterns. (1) It is clean and easy to use 
in the field. (2) The pattern develops 
quickly and is clear and easy to read. (3) 
The pattern is permanent and may be 
photographed or otherwise reproduced 
(Fig. 1). (4) The patterns are easily stored 
in a common letter file case. (5) The 
materials are relatively inexpensive. 

Probably the most common use of 
spray patterns to date has been in de- 
termining swath widths. However, we 
have found patterns extremely useful in 
comparing the relative droplet size of 
sprays from different types of spraying 
equipment. Another use, perhaps the most 
valuable at present, is for controlling and 
checking on a large spraying job while 
it is in progress. This enables the operator 
to spray the missed spots while all his 
equipment is still on the ground and 
eliminates the costly operation of moving 
equipment back into the area during 
later spraying seasons after some plants 
are dead. 

A further use of spray patterns as a 
tool for determining the quantity of 
2,4-D actually deposited upon sprayed 
plants is shown by recent laboratory work. 
We have found a high correlation (Fig. 
2) between the droplet density of spray 
patterns and the actual amount of 2,4-D 
deposited at ground level. In determining 



the quantity of 2,4-D deposited nt ground 
level we used an extension of the VII- 
cumher bio-assay method that, was de- 
veloped by Ready and Grant (1947). 
Field samples of the spray material wcrc 
caught in small hasins of water of krronn 
surface area. These samples were diluted 
to low corwxtration and analyzed for 

relation show that IVC ran make a set, of 
st,nndard spray pat,terns whirh will give 
a. renswmhly awnrate estimate of pounds 
of 2,4-D and the gallons of spray solution 
per arre associat,ed rrith any given droplet 
density on the spray pattern. Patterns 
taken on sagebrush spraying johs in 
northeastern California CRII be rompared 

, 
L-_ I- 

e--l inch-d’ 
h 

2,4-D wntent. Trro-thirds of the samples 
shoved a rerovery of 30 to 60 perrent of 
t,he application rate of the 2,4-D at 
ground lrrel. Spray patterns t,aken rith 
eatah vatrr sample sho\wi a coverage 
of at least 30 perrent of the surface X65 
by spray material on four-fifths of t,hr 
samples. The average droplet density 
was shout 33 pcrccnt (Fig. I-Left). 
These spray samples wre taken on a 
sagebrush spraying job where 2 pounds 
of hutyl ester of 2,4-D in IO gallons of 
emulsion were used per acre. We hare 
corlsistetrt1.y obtained kills of 85 percent 
or morn where t,his formulation IGS used. 

We heliere that these data and the ror- 

to the standards to make direct field 
determination of gallonage per arre, 
spray dist,ribution and ~-overage secured, 
smount of 2,4-D acid equivalent being 
deposited on the plants, and t,hc plant, 
kill which ran be expected. 

A nider use of sensitized-paper spray 
pat,ter11s as a control for large spray 
jobs is warranted, and the suggested 
method of spray sampling c&n he used as 
a basis for contracting spraying jobs to 
commercial spraying operators. Instead of 
the contractor guarallteeiny a certain 
pewentage kill, which citnnot~ be de- 
termincd until the following year, hc 
could be required to WEEI. d&nit? appli- 
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AREA COVERED BY SPRAY DROPLETS t%~ 

FIGURE 2. Relationship between percentage of area covered by spray droplets as determined 
by sensitized paper and the percentage recovery of 2,4-D at ground level when the 2,4-D was 
applied by ground rigs at the rate of 2 pounds acid equivalent in 10 gallons of water per acre. 

cation standards which would virtually 
insure control of the undesirable plants. 

SUMMARY 

A good method of recording spray 
coverage and distribution is greatly 
needed in herbicidal spraying work. Re- 
search results show that 2,4-D spray 
material must be well distributed over 
the undesirable plants if a uniform and 
satisfactory kill is to be secured. Records 
of the variation of spray coverage have 
been made successfully through use of 

paper previously dipped in a tannic acid 
solution. This paper is sensitive to aque- 
ous emulsion sprays containing a small 
amount of ferric chloride. Spray patterns 
develop quickly on this paper and are 
clear and easy to read in the field. This 
method of taking spray patterns has been 
used to determine swath width. The 
method has also been extremely useful in 
comparing the relative droplet size and 
distribution of sprays from different types 
of equipment. 

A further use of spray patterns as a 
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tool for determining the quantity of 63, Div. Forest Biology, Science Services, 

2,4-D actually deposited upon sprayed Canada Dept. Agri. 

plants is shown by laboratory work. We CORNELIUS,D.R. AND C. A. GRAHAM. 1951. 

have found a high correlation between 
Selective herbicides for improving Cali- 
fornia forest ranges. Jour. Range Mangt. 

the droplet density of spray patterns and 4(2): 95-100. 
the actual amount of 2,4-D deposited at NEUNS, A. G. 1952. Woody plant control 

ground level. We think wider use of pat- along roads in the Shasta National Forest. 

terns as a control for large spraying jobs Proceedings Fourth Annual California 

is warranted and that sampling with 
Weed Conference. pp. 143-145 

READY, D. AND V. Q. GRANT. 1947. A rapid, 
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as a basis for payment of commercial 
spraying contracts. 
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Yields and Consumption in a Southern Illinois 
Bluegrass-Broomsedge Pasture 

JOHN W. VOIGT 

Assistant Professor of Botany, Southern Illinois University, Carbondale, Illinois 

A N EVER increasing need for better 
understanding and use of all types 

of vegetation used as forage by grazing 
animals is evidenced by the increase in 
the national population and decreasing 
carrying capacity of many rangelands. 
Figures obtained from agricultural sta- 
tistics and decennial census reports show 
t’hat in 1900 there was 0.66 of a beef 
animal per capita. In 1920 there was 
0.41 of a beef animal per capita, and as 
recently as 1947 the per capita figure had 
dropped to 0.37. From these figures it is 
clear that better use of all grassland areas 
is needed or we shall eat less beef. 

continuously wet as there are at least two 
springs which produce a seepage of water. 
One pond is located in the southeast 
corner of the pasture and the entire 
southern end of the pasture is coursed 
by a stream from the overflow of the 
pond and the springs. The occurrence of 
water in the south part of the pasture 
has resulted in heavier use in that part. 

The purpose of this study is to investi- 
gate the yield and consumption in a 
bluegrass-broomsedge pasture in south- 
ern Illinois. This type of pasture is 
common in many parts of southern Il- 
linois and land predominately in broom- 
sedge is common over the entire south- 
east United States. Management for 
better utilization of broomsedge on 
hilly lands where threat of erosion is too 
great for improvement is also sought. 
Chemical composition and cattle gains 
on broomsedge have been reported be- 
fore, but detailed measurements of yields 
and consumption of broomsedge are not 
so well known. 

Grazing began in this pasture several 
years ago when it was converted from a 
golf course. In the beginning the pasture 
was largely of Kentucky bluegrass (Pea 
pratk’ensis)l. With the reduction of blue- 
grass by heavy use and mid-summer 
drought, broomsedge (Andropogon vir- 
ginicus) entered and became established 
in considerable amount. In recent years 
the pasture has been mowed twice a year 
in an effort to control the weeds and the 
broomsedge. The broomsedge has not 
diminished noticeably under this treat- 
ment. Two years ago lespedeza was 
scattered over the pasture and a stand 
was achieved locally. The present rate 
of stocking is 26 head for a period of 
about 7 months. Three of the animals 
were horses. 

SAMPLING THE VEGETATIO~V 

THE PASTURE: CONDITIONS AND USE 

The 80-acre pasture used in this study 
is located five miles south of Carbon- 
dale, Illinois. The topography is that of 
rolling upland. Hills of 20 to 40 feet are 
separated by ravines. The ravines are 
wet at times and a few of them are 

The vegetation of the entire pasture 
was sampled by means of well distributed 
square-foot plots. A transect through 
the pasture was made in such a way that 
the sampling area included all types of 
topography. Sampling for percentage 
composition was by stratified random 

1 Nomenclature followed is that of Gray’s 
Manual of Botany, 8th Ed. 
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method, along the transect line at an 5 percent. This was occasioned by certain 
interval of 20 paces. Fifty samples were minor forbs or sedges which were con- 
taken in June and 50 in July. The July sidered to be ecologically of small im- 
samplings were taken between those portance. 
obtained earlier. The apparatus and Kentucky bluegrass existed as a type 
method was that employed by Voigt and in only small and scattered areas although 
Weaver (1951). it made up 36 percent of the vegetation 

Basal area was estimated as the percent (Table 1). The largest part of the pasture 

TABLE 1 
Grasses, grasslike plants, and jorbs occurring in 100 one square-foot samples in a 

bluegrass-broomsedge pasture. The percent composition of each species and 
total basal area of the vegetation is given 

SPECIES OF PLANTS COMPOSITION BASAL AREA 

Percent Percent 

Grasses and grasslike plants 
Red top (Agrostis alba) ............................... 
Wiregrass (Aristida oligantha) ........................ 
Broomsedge (Andropogon virginicus) .................. 
Lovegrass (Eragrostis pectinacea) ..................... 
Six-week’s fescue (Vulpia octojtora) ................... 
Rush (Juncus spp.) ................................... 
Kentucky bluegrass (Poa pratensis) ................... 
Panic grass (Panicum spp.) ........................... 
Beadgrass (Paspalum circulare) ....................... 

0.1 
3.2 

28.1 
3.1 
1.0 
3.8 

36.4 
0.8 
1.2 

Total ................................................ 
Forbs 

Ragweed (Ambrosia bidentata) ........................ 
Daisy (Chrysanthemum leucanthemum). ................ 
Buttonweed (Diodia teres) ............................ 
Lespedeza ............................................ 
Yellow oxalis (Ozalis stricta). .......................... 
Bracted plantain (Plantago aristata) .................. 
Sorrel (Rumez hastatutus). ............................ 
Sheep sorrel (Rumez acetosella) ....................... 

77.7 

2.5 
1.4 
6.4 
9.5 
0.1 
1.1 
0.6 
0.7 

Total .............................................. 22.3 
100.0 Grandtotal........................................ 

- 

of ground covered by vegetation at 1.5 was a mixture of bluegrass and broom- 
inches height. It was found to be 25.6 sedge. Other areas where broomsedge or 
percent. In estimating percentage com- bluegrass gave way to other types were 
position the total vegetation, regardless the hilltops or upper slopes where wire- 
of amount was considered as 100 percent. grass or low weedy herbs replaced them. 
The percent of each species was based Broomsedge made up 28 percent of the 
upon the part of the total basal area vegetation and nearly always had at 
that each furnished. A percentage com- least a small amount of Kentucky blue- 
position thus based upon basal area grass with it. One forb of particular im- 
was not recorded if it furnished less than portance in the pasture was lespedeza 

25.6 
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TABLE 2 

Average total amount of new forage clipped from 6 exclosures in a bluegrass-broomsedge pasture, 
and their controls each month, May through September, 1962. All weights of forage 

are in grams, air-dry 

MAY JUNE JULY AUGUST SEPTEMBER 

~~~______~ 

Exclosure.................................... 164.4 220.5 241.7 132.9 228.7 
Control...................................... 104.6 154.2 121 .o 103.5 131.3 

Amount consumed. .......................... 59.8 66.3 120.7 29.4 97.4 
Exclosure .................................... 164.4 220.5 241.7 132.9 228.7 
Control of preceding month. ................. 00.0 104.6 154.2 121 .o 103.5 

Amount of yield. ............................ 1 164.4 / 115.9 / 87.5 / 11.9 / 125.2 

which made up 10 percent of the com- 
position. 

SAMPLING FOR YIELD AND CONSUMPTION 

Many methods for determining con- 
sumption of forage by range animals 
are available and have been well described 
by Heady (1949). The cage or portable 
exclosure method was used in this study 
because it combines both yield and con- 
sumption and gives a month to month 
picture of pasture trends. Monthly yields 
and consumption may even be obtained 
by species or other component by selec- 
tive clipping. The cage method has been 
used with much success by others (Joint 
committee, 1943; Klingman et al, 1943; 
and Darland and Weaver, 1945). 

The exclosures used in this study were 
similar to those devised by Darland and 
Weaver (1945), being constructed of 
wood instead of steel fence posts and 
using barbed wire spaced 6 inches apart 
instead of using woven wire. These ex- 
closures proved simple to make and were 
less expensive. Five exclosures were 
spaced in the south side of the pasture in 
the bluegrass-broomsedge type. The ex- 
closures covered a 29 square foot area 
and were spaced about 100 to 125 yards 
apart. 

By subtracting dry weight of the vege- 

tation clipped from the five control areas 
from that clipped from five exclosed areas, 
the average monthly consumption could 
be ascertained (Table 2). Yield of the 
first month was calculated to be the 
weight of air-dry forage under the ex- 
closure after a months protection from 
grazing. Selective clipping of bluegrass, 
broomsedge, and forbs was employed. 
Each of these components was bagged 
separately for each control and exclosed 
area. Thus, monthly and total seasonal 
yields and consumption were available 
by component. 

ECOLOGY OF DOMINANTS 

In good vigorous condition bluegrass 
is successful because of its early and rapid 
growth. It is the first grass to appear 
green in spring and develops flower stalks 
late in April or early May. Its life cycle 
is mostly complete before the warm 
season broomsedge begins to compete 
for light, water, or nutrients. The blue- 
grass becomes dry and mostly dormant 
until fall (September) when added pre- 
cipitation and shorter days are favorable 
for its renewed growth. Bluegrass grows 
well through October and into November 
furnishing good forage. 

Broomsedge is a bunchgrass. It forms 
bunches which average 8 to 10 inches in 



diameter where pure and older st,ands 
occur. The interspare in such a stand is 
12 to 15 inches. The grass is a vigorous 
competitor on soils wit,h low fertility, 
and may be a subsere dominant for many 
years. Its height at maturity is 34 to 40 
inches and often as great as 4 feet,. The 
bunches average 80 flovw st,alks in an 
old stand and individual st,alks may have 
12 to 13 internodes. There may be as 
many as 50 racemes per stalk and each 
raceme has 8 to 12 spikelets. In the 
broomsedge type on an abandoned field 
it may compose 60 or niore percent of the 
community, and yield as mwh as 2 t,ons 
per acre of air-dry forage at the end of 
the growing season (Fig. 1). The mulch 
of t,his type is heavy at about a ton per 
acre and hinders growth as well as delay- 
ing it in the spring. The basal area of 
this type is about 14 percent. 

In this pasture the bulk of the forage 
WLY furnished in the first month by 
Kentucky bluegrass, and during the next 
month by bluegrass and herbs, chiefly 
lespedeaa. Later, as well as during the 
second month, broomsedge became im- 

portant in the yield and because of the 
unavailability of anything else the utiliza- 
tion of broomsedge was good during 
.June, July and September (Fig. 2). 

Broomsedge, being a warm season 
grass, yielded high during the mid- and 
late seasons. Severe drought hit during 
July and August and both yield and 
consumption wre low during these 
months. Broomsedge leaves xv-ere rolled 
and stiff though the grass WLS not dead. 
Broomsedge alone made up 5-l percent 
of the total yield of 0.84 ton per acre and 
0.48 percent of the forage consumed 
was broomsedge. 

Very little forage was furnished by 
bluegrass during June and even then the 
consumption exceeded the current yield 
(Fig. 2). The ronsumption of bluegrass 
also exceeded the current yield during 
the months of July and August. This 
indicated that during these months or all 
of the grazing seasons that much of the 
forage \?-a kept rlosely grazed. Only the 
broomsedge because it was lower on the 
preferred order of species was making 
any growth, and the bunches stood out 
well defined in t,he matrix of closely 
grazed bluegrass. 

Overgrazing of bluegrass has resulted 
in home bare ground, thin spots of vegeta- 
tion, and areas dominated hy riregrass. 
Under this treatment of overgrazing the 
broomsedge itself mill prohably spread 
as many_,seed stalks are allo\\-ed to form. 
The present rate of stocking is about 1 
animal unit per 3 acres for a period of 
about seven months. About 68 percent 
of all forage produced XXLS consumed, 
thus leaving about a third of the vegeta- 
tion on the ground for protection against 
erosion. The remaining unconsumed for- 
age NBS practically all broomsedge. 

While weights on the cattle were not 
available, it is a safe assumption that they 
lost weight or did not gain during August. 
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FIGURE 2. Bar graphs showing yields in grams of bluegrass, broomsedge, and forbs by the 
month. The consumption for each month is the checkered area. Where current consumption ex- 
ceeded current yield the bar is divided lengthwise. The bluegrass component contains minor 
grasses which were in such small amounts as to be considered of little ecological importance. 



Campbell and Biswell (1945) report a 
loss of weight by cattle on hroomsedge 
range of the soudheast Atlantic Coastal 
Plain during the month of Bugost. 

Selective grazing by cattle is affixted 
hy hoth botanical and chemical composi- 
tion of the herhage, especially where 
forage is plentiful, and differs from the 
average of that present in the pasture as 
a whole (Weaver and Tomanek, 1951). 
Selection of certain species in preference 
to others is a matter of palatability and 
ahundancc t,ogether with ease with which 
each may he grazed (Cory, 1930). Others 
have attributed selection of a species to a 
sense of smell (John&one-Wallace and 
Kennedy, 1944). Plice (1952) has found 
convinring evidence that the sugar COII- 
tent is most important nnd that selection 
is not merely by intuition. Broomsedge 
sprayed with hlackstrap molasses and 
wst,er was caten avidly by cattle whereas 
ordinarily in the mature state it is ig- 
nored. In n test of preference among eight 
reseeded grasses Springfield and Reynolds 
(1951) found a direvt relationship of the 
moisture of fresh herbage to t,he species 
most of&n selected and grazed most in 
quantity. Orchard grass was the highest 
in utilization of the right tested. They 
report that, a preferred species apparently 
had ahilitv to maintain succulence for a 
longer period. I,ov moisture content 6f 
broomsedge when leaves rolled due to 
drought was no doubt, n factor in its loo>- 
ubliaation during August. 

Mowing th? pasture twice during the 
grazing season accomplished t,he de- 
struction of many annual weeds, and re- 
dwed t,hc coarse growth in the bunches 
of broomsedge (Fig. 3). This definitely 
improved the 6lization of hroomsedgc. 
The mowing dates ~yere mid-June and 
early September. It is very probable 
that an earlier time for the last mowing 
would be eve11 better as flower stalks are 

beginning to form by l&e August. Spread 
of broomsedge could he somevhat eon- 
trolled hy an earlier date for the last 
mowing. If the inflorewenre is in the hoot 
stage and is cut, the plant still produces 
an abundant crop of sped upon drying. 
The last mowing should precede the 
hoot stage by a week or two. 

In a broomsedge pasture \vhcre t,he 
slopes are so great as to preclude rcjuvena- 
tion of the pasture, then the broomsedge 
should be mowed at least twice during 
the season and the areas fenred so as to 
keep the animals within the broomsedge 
type during the months of May, June, 
and July, when its utilization has been 
obserred to he best. Better pasture may 
he rested during these periods. Grasses 
with higher nutritiw values should re- 
place broomsedge if topographic condi- 
tions and cost are not, pmhihitive factors. 

The pasture in I!-hirh this study was 
done must he classified as fair condition 
or slightly lo~~~er(hretocomposition, yields, 
and the large amount, of invading grasses 
and forbs. Most of the herbs are annuals. 
Bhlegrass has suffered a loss of its formex 
perrentage of t,he composition to hroom- 
sedge. Yields arr vompsrahle xl-ith those 
of a pa&we of fair grade. The 0.84 ton 
per acre yield and 0.57 ton roosumption 
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compares almost exactly with 0.83 ton is judged to be in the fair-poor range 
per acre yield and 0.56 ton per acre re- condition class. 
ported by Weaver and Tomanek (1951) About 3 months of satisfactory grazing 
for a fair pasture in eastern Nebraska. of broomsedge types can be expected in 

SUMMARY 
southern Illinois. Where possible, broom- 
sedge pastures should be improved, and 

A hilly 80-acre pasture 5 miles south if this is impossible they should be 
of Carbondale, Illinois which was com- mowed and used in a rotation with some 
posed largely of bluegrass and broom- kind of cool season improved pasture. 
sedge was studied for yields of forage 
and its consumption by 26 head of live- 
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Some Growth Responses of Crested Wheatgrass 
Following Herbage Removal l 
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T HE growth and tissue regeneration 
of forage plants following grazing are 

of primary importance in range manage- 
ment. However, these activities are com- 
plex and are not widely understood. 

The authors had an opportunity to 
study regrowth characteristics of a large 
number of tagged and clipped plants of 
crested wheatgrass (Agropyron cristatum) 
being used in a study of forage produc- 
tion over a period of four years. General 
principles of plant responses resulting 
from various grazing treatments have 
been considered by range ecologists and 
physiologists but certain specific re- 
sponses noted in these grasses do not 
seem to have been observed or recorded 
in the literature. Many accepted theories 
appear to have resulted from continued 
repetition rather than from scientific 
study. 

PHYSIOLOGICAL RESPONSE TO GRAZING 

The capacity of a plant to withstand 
grazing depends largely upon its ability 
to regenerate foliage tissue. Some in- 
vestigators (Pool, 1948; Sampson, 1952; 
Stoddart and Smith, 1943) suggest that 
grasses as a group withstand grazing 
better than other plants because their 
growing region is located near the base of 
the blade and that growth is not ar- 
rested even if the greater part of the leaf 
blade is removed. 

This theory, however, does not hold 
true in all cases since meristematic tissue 
of crested wheatgrass leaves appears to 
be inactive after the leaf unfolds. When 

a portion of the leaf is grazed after unfold- 
ing, the leaf does not grow back to its 
original length as sometimes believed 
(Pool, 1948). 

The leaf of a grass reacts to grazing 
very similarly to that of a forb or shrub. 
Also lateral stem growth and branching 
of the grass plant in many ways is similar 
to that of a forb or a shrub following 
grazing. If the developing stem tip of a 
grass is cut below the uppermost node 
while still in the leaf sheath, that par- 
ticular stem undergoes no further elonga- 
tion or development. Instead, lateral 
branches or tillers are produced at the 
basal nodes and the stem and forage are 
thus replaced. 

ORIGIN AND DEVELOPMENT OF THE 
GRASS SHOOT 

The initial spring growth in crested 
wheatgrass arises from the lowermost 
nodes of the previous year’s stem. The 
first two internodes of this new culm 
never elongate more than one-half centi- 
meter in length but internodes above 
these are progressively longer from the 
lower to the upper. The uppermost inter- 
node may grow to as long as 10 to 15 
inches. Most culms possess from six to 
eight internodes with an equal number of 
leaves. Tiller buds or axillary buds may 
develop from any of the first three nodes. 

Grass leaves originate at the shoot apex 
as an outgrowth called a leaf primordium. 
The rudimentary leaves within the shoot 
bud grow rapidly and telescope out from 
within the sheath of the next lower leaf 

267 
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(Fig. 1-A). This results both from growth 
of the leaf and from elongation of the 
internodes’within the sheaths. As soon as 
the leaves are free of the enclosing sheath 
and the leaf has unrolled, all meristem 
apparently becomes inactive for that 
particular leaf and any further growth 
is impossible. A leaf cut or grazed after it 
is fully emerged from the sheath of the 
next-lower leaf actually will not grow or 
develop in the slightest. 

FIGURE 1. A. Crested wheatgrass plant in 
the fourth leaf stage. B. Longitudinal section 
of the shoot apex. 

RESPONSE OF CRESTED WHEATGRASS TO 

SIMULATED GRAZING 

When a terminal bud of crested wheat- 
grass still within the leaf sheath is re- 
moved by grazing, axillary leaf buds at 
the base of the plant are stimulated and, 

moisture permits, new shoots 
egin growth and replace the original 

In some grasses, the axillary leaf 
s of the second and third leaves some- 

times . give rise to “blind shoots” pos- 
sessing leaves and internodes but no 
inflorescense (Sharman, 1947). Such 
shoots appeared on crested wheatgrass 
late in the summer but it was not de- 
termined whether absence of a seed head 
was inherent to the shoot or whether 
late-season drought and early frost ar- 
rested the development of a head. 

At the time the grass plant has pro- 
duced four leaves, all the leaves, nodes, 
internodes, and heads can be recognized 
by dissection of the shoot apex without 
aid of a microscope. At this time the 
terminal bud is elongating rapidly and 
usually is composed of two leaves still 
fully contained within the uppermost 
leaf sheath and a seed head about one- 
half inch long. The developing head at 
this stage of development has risen to 
from one to three inches above the crown 
of the plant and becomes vulnerable to 
damage by a grazing animal. Plants that 
were cut at a stubble height of one inch 
above the crown at this time produced 
culms in the fall that possessed varied 
leaf and head development (Fig. 2). It 
can be seen in Figure 2 that the outermost 
culm on the-right side (somewhat decum- 
bent and hence cut above the developing 
head) possessed two cropped leaves and 
normal seed head. Stems nearer the center 
of the crown were clipped closer and hence 
possessed only cropped sheaths and de- 
formed and cropped seed heads because 
the cut was made through the developing 
head. Stems still nearer the center of the 
plant were cut below the head but above 
the uppermost node. Here, an elongated 
but headless culm was produced. Center 
culms were cut below the uppermost node 
and did not develop nor elongate in the 
slightest thereafter. 

When a plant was harvested at a height 
such that the developing terminal bud 
was removed below the uppermost node, 
the culm underwent no further elongation 



bud stimulation. Plants clipped below 
the uppermost node looked dead for 
approximately 10 days. Ko obvious 
gnwth or regeneration took place, but 
dissection revealed basal buds beginning 
growth within the sheath of lowermost 
leaves. Within 15 days vigorous leafy 
shoot,s appeared which grew rapidly and 
often extruded a ,,e\v seed head two 
\veeks later. These shoots, although never 
as tall nor as vigorous as those 011 w- 
clipped plants, produred abundant and 
viable seed unless hampered by further 
grazing or unfavorable late-season grow- 
ing conditions. 

Sinre stems of grass arc relatively um 
palatahle and low in nutrients compared 
to leafy forage, plants grazed closely so 
as to arrest stem growth and stimulate 
new l&y tillers give highest quality of 
forage. However, on arid ranges, swh 
regro\vth may not, take plare and plants 
ma,y suffer from lack of photosynthetic 
tissue during srmuner months and seed 
production may be prevented. 

SUMN<RY 

The physiological and morphological 
responses of plants to grazing are not well 
understood and theories explaining such 
responses are misleading to practical 
range managers. 

A large number of marked individual 
crested wheatgrass plants ,vere harvested 
at, various d&es and frequencies during 
19X-1952 in an effort to determine how 
grass reacts to gruing. 

If harvesting while the t,erminal bud 
XPBS still relatively close to the rromn 
removed any part, of the developing culm 
below the uppermost node, then regrowth 
~wne only from st,imulated asillary buds 
at, the base of the culm. If clipped above 
the last node, the shoot continued to 
elorlgltte arId develop. If the crdm \vas 
cut between the seed head and the 
uppermost rrodc on t,hc stem, then elonga- 
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tion of the culm continued but it remained regrowth may not occur under arid or 
_ headless. When the upper part of the head otherwise unfavorable growing conditions. 

was removed the remaining portion of the 
head developed. When plants were clipped- ACKNOWLEDGEMENT 
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THE ELK OF NORTH AMERICA. By Olaus 

J. Murie, 376 pp., illus. The Stack- 
pole Company, Harrisburg, Pa., 1951. 
$6.50. 
“The Elk of North America” is a 

thorough treatise of the American wapiti 
from early history, to present status, to 
recommendations for future management ; 
from dentition to tracks left in the snow; 
from birth to old age. The book reflects 
the author’s intimate knowledge of the 
elk, its environment, and the relations of 
the two. The text, like the author him- 
self, is direct, thorough, and easily under- 
stood. It is based on many years of 
research (particularly with the Jackson 
Hole-Yellowstone herds) and wide ex- 
perience. 

The first few short chapters cover the 
origin of elk, the different forms of elk, 
early distribution, the habitat of the 
various forms, and migration habits. 
A chapter is devoted to physical charac- 
teristics including details of the develop- 
ment and growth of antlers and teeth. 
Other chapters deal with reproduction 
and factors affecting rate of increase, 
natural enemies, parasites, and diseases. 
Some technicians may get the idea that 
diseases are overemphasized. However, 
for the Jackson Hole-Yellowstone herds 
tjhe author traces much of the disease 
t’rouble to overbrowsing and winter 
feeding. 

Food habits, based on numerous stom- 
ach samples and yearlong field studies, 
are reported in detail for both the Rocky 
Mountain and the Roosevelt elk. .A 
year-round trip with the elk of Jackson 
Hole gives a clear picture of the life of an 
elk and its adaptations to its environ- 
ment. Grasses, where available, are con- 

sidered the most preferred and the staple 
food of the elk yearlong. However, browse 
plants suffer most from overuse and the 
range man may well ask if management 
should not be based on shrubs rather than 
grass. In a later chapter the author clearly 
recognizes the problem of preserving 
browse for elk and other uses. He sug- 
gests the possibility of inducing fluctua- 
tions in elk numbers (drastically if neces- 
sary) to simulate natural processes and 
permit recovery of depleted browse. 

Range men may take exception to the 
determination of a feed requirement ratio 
of 3 elk to 1 cow. Dr. Murie himself 
points out the weakness of the data 
used. 

A chapter on elk populations presents 
a stimulating discussion of elk herd 
characteristics and their ecological signif- 
icance. The final chapter on elk manage- 
ment points up the many problems of 
management and their possible solutions 
and reveals the author’s keen insight and 
broad knowledge of elk and their manage- 
ment in relation to other natural re- 
sources. Twenty-nine photos, supple- 
mented by 32 detailed sketches by the 
author’s pen, add greatly to the interest 
of the book. 

After reading “The Elk of North Amer- 
ica” it seems that elk have kept few 
secrets from Dr. Murie and that the 
reader has shared in the rich experiences 
of the author. To range men and all who 
are interested in wildlife, this book is 
recommended as highly stimulating and 
worth-while reading.-Ode11 Julander, In- 
termountain Forest and Range Experi- 
ment Station, U. S. Forest Service, Ogden, 
Utah. 

!LQ! 
271 



272 BOOK REVIEWS 

SOIL MICROBIOLOGY. By Selman A. 
Waksman, vii, 356 pp., illus. John 
Wiley and Sons, Inc., New York, 
1952. $6.00. 

Because of the extensive microbiologi- 
cal population in soil, the soil may be 
treated as a living system. The study of 
these microscopic and near-microscopic 
organisms, their activities and their 
domestication in the service of man 
constitutes what the author delineates 
as soil microbiology. This discipline has 
lead to many practical results including 
the antibiotics, the value of soil inocula- 
tion (of root-nodule bacteria, mycor- 
rhizal fungi for forest trees and orchids, 
composts, of fungi for improved soil 
structure, and of bacteria and nematodes 
parasitic to insects and other injurious 
nematodes respectively) and ameliora- 
tion of alkali soils with sulfur. Inoculation 
by Axotobucter and “all-crop inoculants” 
and attempted evaluation of soil fertility 
by measuring microbial activities have 
not proved satisfactory, however. 

Soil microbiology is also concerned 
with the less obvious facet of the life 
cycle: the biochemistry of the fate of 
plant and animal residues in soil. The 
nature and rate of microbial transforma- 
tions of plant constituents to yield plant 
nutrients are emphasized and illustrated 
with many tables and figures. (Unfor- 
tunately, some of the figures are not 
clearly labeled or integrated with the 
text). The selection of the plant and the 
time for turning under is shown to con- 
trol the liberation of nutrients and the 
amount of humus produced in green 
manuring. The cornposting of stable 
manures to reduce disease germs and 
seeds, to reduce loss of nitrogen and to 
obtain pulverizable material is detailed. 
Composts and mineral fertilizers are 
compared and contrasted and the nature 
and increasing importance of artificial, 
plant residue-mineral manures are ex- 

plained. The value of inoculating such 
composts is still debatable. 

In spite of the gradual and even rapid 
destruction of some animal pathogens in 
soil, others (tetanus, gas gangrene, acti- 
nomycosis, black-leg in cattle, coccidiosis 
of poultry, hookworm, trichinosis, etc.) 
survive for months and years. Tempera- 
ture, pH, soil moisture, organic matter 
and crop rotations are all important in 
the control of them. This is also true of 
plant pathogens, some of which may be 
found in soils where the host plant has 
never been grown. The theory of “bio- 
logical control” of soil-borne diseases is 
outlined by the author. Results at hand 
suggest that a better knowledge of soil 
antagonists, e.g. treatment of seed with 
bacteria to support the plant against 
pathogenic fungi, may lead to better 
control of fungus diseases of plants. 
The whole field of associative and 
antagonistic effects of soil microorganisms 
is given an up-to-date treatment. 

One of the most interesting chapters 
is on the influence of plants on microbial 
growth and vice versa. 

Soil Microbiology is one of several 
books on this and related subjects by 
the author, who offers this one as a 
textbook. It comes close to being a re- 
vision of The Soil and the Microbe (1931) 
and like the earlier book presents a broad 
outline of the subject. The book leans 
heavily toward the microfloral and bio- 
chemical aspects of the subject and for a 
balanced view the reviewer recommends 
that the interested reader also peruse 
Russell and Russell’s Soil Conditions and 
Plant Growth (Longmans, Green and 
Co., 1950). Only one-third of the refer- 
ences are from 1940 on; some chapters 
have only one or two references since 
1930 among the “Selected Bibliography” 
and these are prior to 1938. Some im- 
portant up-to-date techniques such as 
the soil perfusion method of Lees and 
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Quastel are ignored. The book contains 
some obviously misleading chemistry as 
well. On the whole, however, Waksman’s 
book helps alleviate a long felt need by 
t)eachers and students of the subject. The 
book also has a readable section on the 
history of soil microbiology.--A. D. 
Mclaren, Associate Professor, Division 
of Soils, University of California, Berke- 
ley, California. * 

SOIL ARID WATER CONSERVATION GLOS- 
SARY. By The Soil Conservation So- 
ciety of America Glossary Committee. 
37 pp. Soil Conservation Society of 
America, Des Moines, 1952. $1.00. 

This glossary, containing the technical 
definitions of nearly one thousand words 
and terms used in connection with con- 
servation and land use, is a reprint of 
material that was first published in The 
Journal of Soil and Water Conservation 
during 1952. 

While of primary interest and useful- 
ness to workers in the field of soil con- 
servation, the glossary should prove 
useful to every one who is engaged in 
work connected with land utilization and 
conservation. Many of the definitions are 
equally useful to workers or readers in 
the fields of range management, forestry, 
soils, agricultural engineering, agronomy, 
and wildlife management. 

It should prove especially useful to 
writers of articles dealing with conserva- 
tion, by providing them with a handy 
reference to exact terminology in this 
field.-&asmus W. Williams, Range Con- 
servationist, U. S. Soil Conservation 
Service, Tucumcari, New Mexico. 

LIVESTOCK HE.~LTH ENCYCLOPEDIA. Com- 
piled and edited by R. Seiden. 614 
PP., illus. Springer Publishing Co., 
Inc., New York, N. Y. 1951. $7.50. 

This book has an explanatory sub-title: 
“The Control of Diseases and Parasites 
in Cattle, Sheep and Goats, Swine, 
Horses and Mules. With Explanation of 
Veterinary, Medical, Pharmaceutical, 
Chemical, and Other Scientific Terms.” 
There are some 3,700 entries, arranged in 
alphabetical order, with the most recent 
information carefully summarized from 
hundreds of the latest books, articles, and 
state and federal publications. 

The scope of the book goes far beyond 
ordinary diagnosis and treatment of live- 
stock diseases. It includes many related 
subjects, such as vitamin content of 
various feedstuffs, mineral requirements 
of animals, artificial insemination, etc. 
It gives the details of treatments, and 
has definite instructions for tests, formu- 
las and dosages, and gives warnings and 
cautions wherever needed. The book is 
not, of course, intended to take the place 
of a veterinarian. It does, however, con- 
tain a wealth of useful information, and 
instructs the livestock man how to pro- 
ceed with animal care in emergencies. 
Anyone who owns livestock should have 
access to this book.--R. S. Campbell, 
Southern Forest Experiment Station, 
New Orleans, La. 

TECHNICAL REPORTING. By Joseph N. 
Ulman, 289 pp. Henry Holt and Co., 
1952. $3.50. 

Once in a while a book comes to my 
attention that serves its purpose especi- 
ally well. Such a book is TECHNICAL 
REPORTING by Joseph N. Ulman, Jr. 

Essentially this is a text of instruction 
on how to write and how to present 
technical material visually to an audience. 
Mr. Ulman presents clearly what he has 
to say by using the principles in writing 
that he advocates for others. “Technical 
reporting”, a term that might not be 
entirely clear to the reader, includes the 



274 BOOK REVIEWS 

preparation and presentation of technical 
material that ranges from memoranda 
and letters to technical papers. 

A highly effective method of indicating 
the scope of the book would be to include 
the Table of Contents. Although this is 
too long to quote in its entirety, a few 
excerpts are in order. Some of the items 
included under “Important Fundamental 
Principles” are “Specific Purpose, Spe- 
cific Audience, Emphasis of the Signifi- 
cant, Liberal Use of Subheads, Repetition, 
Visual Aids and Tables, How to be Brief, 
Organization, Logical Progression toward 
Conclusions”. How many of us who have 
struggled with manuscripts have not 
wished for help on each of these topics? 

Under a major heading “General 
Procedure”, are listed “Collection of In- 
formation or Data, the Outline, Tabula- 
tion and Plotting of Data, the Rough 
Draft, Revision and Polishing, Typing, 
Proofreading”. The entire text is or- 
ganized in a similar systematic, easy to 
find, manner. 

One might expect a book of this sort 
to be dry and rather dull reading. This 
one is not-possibly largely because it is 
so clearly and tersely written. In many 
places, also, touches of humor creep in 
that add to its readability. An example of 
the author’s clarity of expression is indi- 
cated by the following quotations. The 
first quotation is from the chapter on 
Oral Reporting. 

“Enunciate clearly. Do not run your 
words together; bite them off cleanly. 
If you are in a room of any size-say as 

large as a classroom or larger-you will 
have to speak much louder than you 
probably think necessary. Most begin- 
ning speakers go too fast. Speak slowly. 
If you have planned your speech properly, 
there will be no hurry.” 

The next quotation is from the chapter 
on Writing. 

“The second step toward a simple, 
clear style is to eliminate from your 
writing every word that does not con- 
tribute to the meaning or the clarity of 
your message. Superfluous words are 
undesirable for three reasons: (1) They 
waste time (and paper). (2) They obscure 
significant words and ideas. (3) They rob 
statements of vigor, force, effectiveness. l 

By all means cut them out, even though 
the process requires extensive rewriting.” 

Many books have been written on how 
to write and to speak. I know of none, 
however, that has more reason to be on 
the desk of everyone who from time to 
time has any writing or speaking to do. 
TECHNICAL REPORTING presum- 
ably has some shortcomings, and there 
may be many questions that it pre- 
sumably will not answer. In some 
instances, also, the method it advocates 
may not prove to be the most desirable 
for specific situations. It is, however, a 
valuable reference and one which, if 
studied and followed, would immeas- 
urably lessen the burden on overworked 
editors and readers and, incidentally, 
writers.--R. R. Humphrey, Range Ecolo- 
gist, University of Arizona, Tucson, 
Arizona 
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raising beef. Calif. Farmer 198 : 
198. Feb. 21, 1953. 

STEPHENS, JOHN W. Factors affecting 
livestock investment trends. Cattle- 
man 39: 16. Feb. 1953. 

STEPHENS, JOHN W. Factors affecting 
livestock investment trends. Cat- 
tleman 39: 8. Mar. 1953. 

TRAMEL, T. E. AND D. W. PARRIN. 
h 1. Study shows importance of‘ keeping 
it... 2 feed cost down for profit in beef 
@ cattle. Miss. Farm Res. 16: 1, 7, 8. 
; E Feb. 1953 . 
WILLOUGHBY, RAY W. Emergency action 

to save sheep industry. Natl. Wool- 
grower 43: 5-7. Feb. 1953. 

RANGE LIVESTOCK MANAGEMENT: Production, feeding, marketing, history 

ANONYMOUS. 1953 feeding practices. Natl. 
Cottonseed Products Assoc. Inc. 
Dallas, Texas. 44 pp. 1953. 

ANONYMOUS. Soil fertility influences gain 
of cattle. Calif. Farmer 198: 109. 
Feb. 7, 1953. 

ANONYMOUS. Urea’ in the ration. West. 
Farm Life 55: 43, 44. Mar. 1, 1953. 

BAILEY, J. W. It’s important: keep ‘em 
healthy. Amer. Hereford Jour. 43: 
110, 130. Mar. 1, 1953. 

BOHSTEDT, G. What’s the best way to 
preserve silage? Better Farming 
Methods 25: 44, 46. Mar. 1953. 

BUCHANAN, M. L. Report of research in 
Animal Husbandry. N. Dak. Agr. 
Expt. Sta. Bimonthly Bul. 15: 118- 
123. Jan.-Feb. 1953. 

CASSARD, D. W., P. W. GREGORY, J. F. 
WILSON, W. C. ROLLINS AND W. C. 
WEIR. Environmental factors affect- 
ing body size and conformation in 
Rambouillet yearling ewes. Jour. 
Anim. Sci. 12: 140-147. Feb. 1953. 

DANKENBRING, RAY. A new family of 
cheaper feeds. Farm Jour. (Western 
Edition) pp. 50, 184. Apr. 1953. 

DEXTER, S. T., W. WEISS AND W. J. 
B. BOATMAN. Roundup on silage 
stocks and trenches. Hoard’s Dairy- 
man. pp. 172,173, 185. Feb. 25,1953. 

DUNGAN, GEO. AND J. A. JACKOBS. 
Forage or feed grain? Breeder’s 
Gaz. 118: 12. Feb. 1953. 

GOODRICH, KENNETH D. Research fa- 
cilities at Colorado A. and M. aid 
animal disease study. West. Farm 
Life 55: 29. Feb. 1, 1953. 

HERREY, CAMERON. A feed lot for $15 
a head. Farm Jour. (Western Edi- 
tion) p. 106. Apr. 1953. 

JOIINSON, RICH. Cheap water trap for 
range country. Storage tank with a 
surfaced runoff area will help you 
save water for summer’s dry season. 
Country Gent. 123: 54. Mar. 1953. 

KARAM, H. A., A. B. CHAPMAN AND A. 
L. POPE. Selecting lambs under 
farm flock conditions. Jour. Anim. 
Sci. 12: 148-164. Feb. 1953. 

KLOSTERMAN, EARL W., D. W. BOLIN, 
M. I,. BUCHANAN, F. M. BOLIN AND 
W. E. DINUSSON. Protein require- 
ments of ewes during breeding and 
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pregnancy. Jour. Anim. Sci. 12: 
188-200. Feb. 1953. 

KUNKEL, H. O., R. W. COLBY AND C. M. 
LYMAN. The relationship of serum 
protein bound iodine levels to rates 
of gain in beef cattle. Jour. Anim. 
Sci. 12: 3-9. Feb. 1953. 

MCCALL, RALPH. Creep feed ‘em for a 
running start to market. West. 
Livestock Jour. 31: 52, 53, 71, 72, 
74, 75. Mar. 1953. 

MCCULLOUGH, M. E., W. E. NEVILLE, 
JR. AND 0. E. SELL. The suitability 
and utilization of winter forages for 
dairy cattle. Ga. Expt. Sta. Mimeo. 
Series 62. 20 pp. Jan. 1953. 

MEANS, T. M., F. N. ANDREWS AND W. 
M. BEESON. The effects of hormones 
on the growth and fattening of lambs. 
Jour. Anim. Sci. 12: 176-181. Feb. 
1953. 

MORRISON, S. R. Planning and operating 
the small herd. IV. Raising calves 
without nurse cows. Amer. Hereford 
.Jour. 43: 122, 123, 126, 128. Feb. 
1, 1953. 

MORRISON, S. R. Planning and operating 
the small herd. V. Disease prevention 
and control. Amer. Hereford Jour. 
43: 64, 264. Mar. 1, 1953. 

MUIRHEAD, D. B. AND W. G. ALLDEN. 
Beef production investigations at 
Tantanoola-interim report. Jour. 
Dept. Agr. So. Austral. 56: 211-218. 
Dec. 1952. 

MURPHY, W. J. B. Hand feeding of beef 
cattle. Agr. Gaz. N. S. Wales 63: 
618-622. Dec. 1952. 

ORCUTT, E. P. What’s new in sheep 
husbandry. Better Farming Methods 
25: 62, 63. Mar. 1953. 

PHILLIPS, R. Meat production from cattle 
in West Wales 1943-8. Jour. Agr. 
Sci. 43: 72-76. Jan. 1953. 

PICKETT, WILBURN G. Breeding beef 
cattle by artificial means is profit- 
able. West. Farm Life 55 : 5. Feb. 
1, 1953. 

PICKETT, WILBURN G. Water, grass, 
weather = good feeders. West. 
Farm Life 55: 6. Mar. 1, 1953. 

POPE, L. S. What’s new in beef hus- 
bandry. Better Farming Methods 
25: 52, 54. Mar. 1953. 

ROBB, THEODORE. New war on ticks. 
Power dusters are knocking the 
ticks off about a half-million head of 
Wyoming sheep this spring. Farm 
Jour. p. 57. Apr. 1953. 

RUCKMAN, JOHN. Results of winter feed- 
ing tests at Beeville Expt. Sta. 
Cattleman 39: 150, 151. Feb. 
1953. 

SNYER, WM. K. Fed rams versus range 
rams. New Mex. Ext. News 33: 4, 5. 
Feb. 1953. 

STAFF, The Cattleman. Central Texas 
ranch begins full-feeding program. 
Cattleman 39: 40, 51. Mar. 1953. 

WEIR, W. C. AND R. F. MILLER, JR. 
The use of salt as a regulator of 
protein supplement intake by breed- 
ing ewes. Jour. Anim. Sci. 12: 219- 
225. Feb. 1953. 

WILCOX, E. B., M. B. MERKELY, L. S. 
GALLOWAY, D. A. GREENWOOD, W. 
BINNS, J. A. BENNETT AND L. E. 
HARRIS. The effect of feeding su- 
crose to beef cattle and swine in the 
dressing percentage and quality of 
meat. Jour. Anim. Sci. 12: 24-32. 
Feb. 1953. 
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RANGE AND PASTURE MANAGEMENT: Management plans, surveys, utilization, 
maintenance, condition 

ALBERTSON, F. W., A. RIEGEL AND J. L. 
LAUNCHBAUGH, JR. Effects of differ- 
ent intensities of clipping on short 
grasses in West-central Kansas. Ecol- 
ogy 34: l-20. Jan. 1953. 

ANONYMOUS. New type forage harvester. 
Calif. Farmer 198: 258. Mar. 7, 1953. 

ANONYMOUS. What about field curing 
baled hay? Hoard’s Dairyman pp. 
174, 175. Feb. 25, 1953. 

ANONYMOUS. Wheat to nothing to beef. 
Amer. Hereford Jour. 43: 95. Mar. 1, 
1953. 

BECK, VIRGIL S. Waste water ‘makes 
money’ on pastures. West. Farm 
Life 55: 4. Feb. 1, 1953. 

CHOHLIS, JOHN. Range Management 
Society holds annual meeting in New 

Mexico. West. Livestock Jour. 
Weekly 31: 6, 8. Jan. 29, 1953.. 

COOPER, HAROLD W. Amounts of big 
sagebrush in plant communities near 
Tensleep, Wyoming, as affected by 
grazing treatment. Ecology 34 : 18G- 
189. Jan. 1953. 

INSKEEP, J. J. Grass licked our problems. 
Better Farming Methods 25: 36, 
37. Feb. 1953. 

POST, GERALD V. Why waste rainfall? 
Hoard’s Dairyman. p. 188. Feb. 25, 
1953. 

WHITMAN, WARREN C. Utilization of 
native grass in western North Da- 
kota. N. Dak. Agr. Expt. Sta. Bi- 
monthly Bul. 15: 101-105. Jan.-Feb. 
1953. 

MEETING NATIONAL CROP AND SOILS SOCIETIES 

The 1953 annual meetings of the American Society of Agronomy and the Soil Science Society 
of America will be held November 16-20 at Dallas, Texas, according to an announcement from 
officials of the two groups. 

An estimated 250 papers on new developments in crops and soils will be presented during the 
course of the meetings. The programs are open to anyone concerned with crop production and soil 
problems, and interested persons are invited to attend. 

H. E. Myers, associate director of the Kansas Agricultural Experiment Station, Manhattan, 
Kansas, is president of the American Society of Agronomy. Eric Winters, soil scientist with the 
Tennessee Valley Authority, Knoxville, Tennessee, is president of the Soil Science Society of 
America. 

Both societies consist of specialists in crop and soil problems. The combined membership of 
2200 includes representatives from commercial and industrial organizations, agricultural colleges, 
and Federal and State agencies. 
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BPISAE HALOGETON RESEARCH TEAM 

The Division of Weed Investigations, 
Bureau of Plant Industry, Soils and 
Agricultural Engineering of the U. S. 
Department of Agriculture has during 
the last 9 months employed the following 
three men to conduct research on halo- 
geton. 

Eugene H. Cronin became a member of 
the halogeton research project team on 
October’ 1, 1952. He is located at Utah 
State Agricultural College. He has a 
B.S. degree from Utah State Agricultural 
College and a M.S. degree in Botany 
from the University of Wyoming. 

Leonard L. Jansen joined the halo- 
geton research project on December 1, 
1952, and is in charge of the physiological 
investigations on halogeton. He is located 
at Utah State Agricultural College and 
will work in cooperation with the Utah 
St)ation, the Bureau of Land Manage- 
ment, and with W. C. Robocker. Jansen 
is a native Texan, obtained his B.S. and 
M .S. degrees in Botany from Texas 
Technological College and his Ph.D. 
in Plant Physiology from the California 
Institute of Technology. 

Willard C. Robocker will be in charge 
of the ecological investigations on halo- 
geton, effective May 1, 1953. He is located 
at Reno, Nevada, and works in coopera- 
tion with the University of Nevada, the 
Bureau of Land Management, and with 
L. I. Jansen. He was reared in Montana 
but his college work, B.S. and M.S. in 
Agronomy and his Ph.D. in Botany- 
Agronomy, was all completed at the 
University of Wisconsin. He had been 
editor of the Agronomy Journal since 
last summer. 

OREGON STATE EXTENSION 
RANGE SPECIALIST 

E. R. Jackman, charter member of the 
Range Society and past chairman of the 
Northwest Section, has recently been 
designated State Extension Range Spe- 
cialist for the State of Oregon. His ex- 
perience as State Extension Agronomist 
with Oregon State College over the past 
twenty odd years has privileged him to 
become acquainted with range livestock 
operators and range technicians, and with 
range conditions in Oregon to an enviable 
degree. The Society extends congratula- 
tions to Mr. Jackman, and best wishes 
for “stirrup-high grass” on his new job. 

PHILIPPINE SOCIETY MEMBER 
VISITS U. S. 

Valentin Sajor, Senior Forester and 
Research Coordinator in the Philippine 
Forest Service, visited the U. S. to par- 
ticipate as Philippine delegate to the 
Sixth International Grassland Congress 
which was held at Pennsylvania State 
College during August, 1952. Sajor re- 
ceived his B.S. (Forestry) degree with a 
major in range management from the 
University of Idaho in 1926 and his M.F. 
degree from Yale in 1927, writing as his 
thesis on the subject ‘(Forest Grazing”. 
His trip to the U. S. was made as part 
of a two-month “round-the-world” trip 
during which he spent 40 days in .the 
U. S., 10 days in Europe, and 10 days 
in air-travel. 

RANGE MEN ABROAD 

Victor J. Pra Sisto, Soil Conservation 
Service, Trinidad, Colorado, is now in 
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Libya on a one-year technical assistance 
assignment for FAO. He will advise the 
Libyan Government on a range manage- 
ment and reseeding program for the 
improvement of range lands in Libya. 

& 

TRANSFERS, PROMOTIONS 
AND RETIREMENTS 

Eldon E. Ball, Forest Supervisor of the 
Inyo Forest in California has transferred 
to the same position on the Sequoia 
National Forest in California. 

George L. Burnett has transferred from 
Grazing Staff Officer of the Modoc Na- 
tional Forest, Alturas, California to the 
position of Assistant Chief of Range Man- 
agement for the California Region of the 
Forest Service, with headquarters at 
San Francisco. 

Basil K. Crane, assistant chief of the 
Division of Wildlife and Range Manage- 
ment, in the Regional Office of the Forest 
Service at Ogden, Utah has transferred 
to the position of Forest Supervisor, 
Uncompahgre National Forest, Colorado. 

Eugene Lepley, Supervisor of the 
Harney National Forest in South Dakota 
has transferred to the Regional Office of 
the Forest Service at San Francisco as 
assistant chief in the Division of Opera- 
tion. 

- 
Fred D. Douthitt, Superintendent of 

the San Joaquin Experimental Range, 
O’Neals, California retired from Govern- 
ment service. Mr. Douthitt had been 
employed for 37 years and 6 months in 
various positions in the Forest Service. 

4 

IN MEMORIAM 

Conservation lost a pioneer and per- 
sistent enthusiast in the sudden death of 

0. Emil Gianni at his home in Arlington, 
Virginia, on March 8, 1953. 

Rusty, as he was known to friends 
and associates, was born at Barre, Ver- 
mont, October 15, 1900. After graduating 
from Worcester Polytechnic Institute, 
Worcester, Massachusetts, as a civil 
engineer in 1923, he spent the next ten 
years as an engineer on various types of 
construction jobs in Vermont, New Jer- 
sey, Illinois, and for approximately two 
years, he worked for an automotive 
products manufacturing firm in Con- 
necticut . 

In 1933, he joined the Indian Service 
and went west to Window Rock, Arizona. 
In 1934, he transferred to the Soil Con- 
servation Service, where he stayed until 
1941. It was during this period, particu- 
larly while at Mexican Springs, New 
Mexico, where some of the initial work 
on runoff retardation was done, that he 
gained an appreciation of the place of 
engineering conservation that stayed 
with him all the rest of his life and earned 
him the respect and admiration of his 
co-workers. 

In 1941, he transferred to the former 
Grazing Service as Improvement Super- 
visor. In 1946, he again joined the Indian 
Service, and in 1947 returned to the 
Bureau of Land Management as 
Agricultural Engineer at San Francisco, 
California. In 1949, he transferred to 
Washington, D. C., where he held the 
position of Assistant Chief, Branch of 
Soil and Moisture Conservation to the 
date of his death. 

--- 
Eric A. Johnson, Technical Editor for 

the Soil Conservation Service, died at 
his home in Bethesda, Maryland, on 
March 28 of a heart attack. 

Mr. Johnson started his career with 
the Department of Agriculture in 1917 
as a Field Assistant. Following his gradua- 
tion from the New York State College of 
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Forestry, he served as Forest Assistant 
on the Rio Grande National Forest. In 
1926, in “recognition of his originality and 
technical ability in developing the best 
timber management plans of any forest 
in that region,” Johnson was promoted 
to the position of Assistant Supervisor 
of the Cochetopa Forest. His next posi- 
tion was Associate Silviculturist at large 
with the Forestry Branch of the Indian 
Service where studies of range conditions 
and formulation of policies for the proper 
use of grazing lands were added to his 
other duties. In this position, Johnson 
became familiar with the range problems 
of the 20-odd Indian Reservations of 
Arizona, New Mexico, Utah, Colorado, 
and Nevada, experience which led to his 
appointment as Assistant Chief of Range 
Management for the Navajo Project 
of the Soil Erosion Service. After his 
return to the Department of Agriculture 
with the Soil Conservation Service, John- 
son continued to direct certain of the 
cooperative conservation work carried 
on between his own agency and the 
Bureau of Indian Affairs until transferred 
to Washington as Assistant Chief of the 
Range Division. Following a two-year 
assignment as Regional Range Specialist 
in the Southeast Region of the Soil Con- 
servation Service, he again returned to 
Washington in editorial work. 

Mr. Johnson was a member of the 
Society of American Foresters and a 
charter member of the American Society 
of Range Management. 

Survivors are his widow, Mrs. Beatrice 
F. Johnson; two daughters, Mrs. Dorothy 
L. Burri and Miss Ruth A. Johnson; and 
t,wo sons, Arthur E. Johnson and Lt. 

Wesley Johnson, a Navy Flyer in the 
Pacific. 

Range management and conservation 
lost another of its pioneer and ardent 
workers with the death of Clarence E. 
Favre in his automobile 20 miles west of 
Nevada City, California on April 7, 1953. 

Mr. Favre had retired from the U. S. 
Forest Service on December 31, 1950, 
after an outstanding career. He had de- 
voted more than 40 years to his work in 
forestry, range management and conser- 
vation. 

He had already advanced to the posi- 
tion of ranger at the time he graduated 
from the University of Idaho in 1915. 
Following graduation he became assistant 
supervisor and subsequently supervisor 
of the Humboldt Forest. After a tour of 
duty in the army during World War I 
he became supervisor of the Wyoming 
(now Bridger) National Forest in 
Wyoming. In 1936 he became senior 
range manager for the Forest Service 
at Ogden, Utah and in 1938 was pro- 
moted to chief of the Division of Range 
and Wildlife Management at the Re- 
gional Office of the Forest Service in 
Ogden. In 1946 he became supervisor of 
the Toiyabe National Forest in Nevada 
and at time of retirement was also State 
coordinator of all Forest Service activities 
in Nevada. Following retirement, he had 
been employed by the Tahoe Timber Co. 
of Reno as an advisor. 

Mr. Favre was a charter member of 
the Range Society and at the time of his 
death was an active member of the Ne- 
vada Section. 
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PACIFIC NORTHWEST SECTION 

The Summer Range Camp for the 
State of Washington is well beyond the 
planning stage. The camp will be held at 
Lost Lake in Okanogan County between 
the dates of June 1 and June 6. Two boys 
who are 15 or older and who are FFA 
or 4-H members are being selected from 
each County east of the Cascade Moun- 
tains. This could result in an attendance 
of about 40 boys. The program includes 
such subjects as grass and how it grows, 
irrigated pastures, weed identification 
and control, poisonous weeds, range soils 
management, range reseeding, multiple 
use of forest ranges, big-game manage- 
ment, range use, and range livestock 
management. In addition to class dis- 
cussions, daily field trips will be con- 
ducted to demonstration areas. A full 
program of entertainment and recreation 
has also been planned for each evening. 
The Committee and cooperating agencies 
deserve a round of applause for a good 
job well on its way. 

The Summer Range Camp for the 
State of Oregon is being arranged and 
will be held sometime in July in Baker 
County. It is planned to select only 4-H 
boys 14 or older again this year and an 
effort will be made to draw two boys from 
each Oregon County east of the Cascade 
Mountains and from Jackson County. 
This will make up a group of 36 boys. 
Included in the program will be plant 
identification, principles of plant growth, 
range reseeding, range livestock and 
game management, plant collection con- 
tests, and instruction in woodsmanship 
and outdoor recreation such as camp 
making, hunting, fishing and swimming. 
Field trips will be made to demonstration 
areas and games and entertainment will 

be provided to make the summer range 
camp an event to be pleasantly re- 
membered by the boys in the years to 
come. 

Elmer S. Sniff has been appointed 
Secretary-Treasurer for the current year. 
Elmer is an employee of the Bureau of 
Land Management stationed in Portland. 
He was transferred here from Boise re- 
cently where he was an active member in 
the Idaho section. The officers of the 
section express appreciation to ?Joe T. 
Fallini, who was last year’s secretary, for 
a job well done. 

Tim Bernard of Loomis, Washington, 
was selected as 1952 Range Manager of 
the year for the State of Washington. Mr 
Bernard was awarded a plaque by the 
Pacific Northwest Section acknowledging 
his outstanding range management effort. 
The award was presented at the Washing- 
ton Cattle Growers meeting in Ellensburg. 

SOUTII DAKOTA SECTION 

The highly controversial subject, “Wild- 
life and Livestock Production,” was the 
panel theme of the fourth annual meeting 
of the South Dakota Se&ion, held in 
Rapid City, February 7. The seven-man 
panel was composed of two sportsmen, 
two stockmen, and three government 
officials, in addition to panel chairman 
and moderator Ike Chase, Rapid City, 
Chairman of the Black Hills Forest 
Advisory Council. 

On the panel were Judge Charles 
Hayes, representing the Black Hills Rod 
and Gun Club, Deadwood; Chuck Tol- 
linger, representing the Rapid City Isaak 
Walton Club; Albert Keffeler, Sturgis 
cattleman and State president of Farm 

284 
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Bureau Federation ; Douglas Gilger, Belle 
Fourche sheepman; Leone1 Jensen, Wall 
rancher and commissioner of the State 
Department of Game, Fish and Parks; 
Walt Hanson, representing the Harney 
National Forest, Custer; and Nobel 
Buell, representing the Fish and Wildlife 
Service, Mitchell. 

Nearly every phase of wildlife an .: 
livestock management and hunting came 
in for a share of the discussion among 
panel members and in the open discussion 
that followed in the three-hour session. 
The objective was greater cooperation 
between stockmen, urban sportsmen, and 

. public land administering agencies. Al- 
t,hough major differences of opinion de- 
veloped, all who attended t)he meeting 
expressed appreciation for t,he American 
Society of Range Management calling 
together the varied interests and provid- 
ing a meeting ground where all sides of 
tjhe question could be thoroughly and 
sincerely discussed. 

The South Dakota Section has taken 
the viewpoint that there is ni> problem 
too controversial that reasonable men 
with opposing attitudes cannot discuss 
and resolve some of the major differences. 

Leone1 Jensen, game and fish com- 
missioner from Wall, urged farmers and 
ranchers to register their complaints, 
as they arise, directly with the Com- 
mission. Stockmen agreed willingly that 
hunters are welcome and necessary to 
harvest the big-game herds and reduce 
damage resulting from their over-popu- 
lation. Jensen explained that since big- 
game has always been considered the 
property of the State, crop damage by 
big-game has always been considered a 
major challenge to the department. He 
felt that a small compensation for damage 
may be had by stockmen calling for a 
change in State law to provide them the 
right to hunt on their own land without a 
license. 

Chuck Tollinger urged universal adop- 
tion of land posting with signs reading 
“Trespassing by permission only.” Ex- 
perience has proven that better rancher- 
sportsman relations have resulted in use 
of these signs. He also urged stiffer penal- 
ties for the poor sportsmen. 

Five resolutions adopted by a group of 
20 stockmen in his area were presented 
E y Albert Keffeler. The proposals called 
fcr: 

1. Open season each year for deer and 
antelope of either sex. 

2. Written permission from each land- 
owner for hunters. 

3. A lo-day limit to the antelope 
season. 

-4. Return of one-half of the license 
fee to the rural school fund for 
animals killed in the county. 

5. Publication of dates of game com- 
mission meetings at which hunting 
seasons and limits are determined. 

Predator control in South Dakota has 
been so effective that the wolf has been 
eliminated and coyote numbers greatly 
reduced, Noble Buell noted. It would have 
been impossible to run sheep 20 years 
ago the way they are handled today be- 
cause of the large coyote population then. 
Control measures have had their effect 
on game population, which has mounted 
steadily as the predators were destroyed. 

Walt Hanson restated the basic philos- 
ophy of the Forest Service, “The greatest 
good for the greatjest number of people.” 
The Forest Service is concerned with 
sustained yields and multiple use of the 
forest lands. Its major problems are in 
watershed protection, which is primary 
along with timber production, grazing, 
wildlife and recreation. He surprised the 
audience with the revelation that the 
deer population of the Harney Forest had 
risen from an estimated 600 in 1924 to 
29,000 in 1951. Livestock numbers have 
remained fairly constant, averaging about 
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12,000, although they reached a peak of 
18,000 in 1931. 

Judge Hayes felt stockmen should 
regulate hunting on their own land in the 
manner they see fit. Very few stockmen, 
he felt, would want to charge a fee for 
hunting privileges. The club will take 
sides against the game law violator and 
poor sportsman. 

. 

Douglas Gilger praised cooperation 
received from agencies handling predator 
problems, but deplored the lack of uni- 
formity of federal land policies regarding 
fencing. He stated rabbit hunters have 
been more troublesome in this area than 
big-game hunters. 

though predator control has increased 
game animals to the extent they have 
been damaging some crops. The rancher 
has less complaint from game damage 
than the cropland farmer, who has 
suffered severe damage at times. These 
and many other angles of this widespread 
problem of big game in relation to live- 
stock production were thoroughly aired 
at this meeting. 

Game technician Les Berner, Rapid 
City, declared that if the game herds are 
reduced to the year around carrying 
capacity of the ranges, ranchers would 
cease to complain about crop damages. 
W. L. Johns, game and fish commissioner 
from Lemmon, warned the group not to 
endorse any proposal to pay farmers and 
ranchers for losses suffered from deer and 
antelope. Farmers ‘in eastern South Da- 
kota would immediately demand re- 
imbursement a for pheasant damages and 
t!he commission would be faced with a 
difficult financial!problem. 

The south Dakota section officers for 
1953 elected at this meeting or carried 
over include: Les Albee, SCS, Rapid City, 
Chairman; Harland Means, SCS, Belle 
Fourche, Vice-Chairman; Henry Holz- 
man, Extension Service, Rapid City, 
Secretary-Treasurer; Albert Knowlton, 
rancher, Nemo, Councilman-1955 ; Carl 
Larsen, SCS, Wall, Councilman-1954; 
Les Berner, Big Game Survey Leader, 
Rapid City, Councilman-1953; and past 
chairman Carl Ham, rancher, Caputa. 

In our 1953 program, we plan to include 
three field tours, a plant identification 
field day, a joint field tour and meeting 
with Society of American Foresters in 
Black Hills, one meeting to present pa- 
pers, our annual meeting, and publish 
four newsletters.--Le.s Albee 

The use of printed cards for hunters 
requesting permission to hunt has been 
very successful in areas where the prac- 
tice has been tried, according to Francis 
Murphy, Hermosa rancher. 

Ranchers have received over a million 
dollars in bounties, plus the saving of 
sheep and cattle from predators, so they 
have had some compensation, even 

The South Dakota Section in its Febru- 
ary 1953 Newsletter has set an admirable 
goal of doubling its membership during 
1953. We’ll bet it does! Does any other 
section wish t,o challenge the South 
Dakota Section to a contest to see which 
can make the largest percentage increase 
in membership during 1953?--Ed. 

SECTION SECRETARIES PLEASE TAKE NOTE 

All sections are holding an encouraging number of field tours this summer. The Editor would 
like to carry stories on these in the Journal. Will each of you please get a short (not more than 
500 words) account of your summer meetings to me as soon as possible after the tour.--Editor. 



SOCIETY BUSINESS 

REPORT OF TECHNICAL 
PLANNING COMMITTEE 

Presented at the Sixth Annual Meeting, 
Albuquerque, New Mexico, January 1% 
23, 1953. 

The Technical Planning Committee 
recognizes the need and obligation of 
t]he American Society of Range Manage- 
ment to provide adequately for an under- 
standing of basic principles and research 
relating to grazing land management. A 
primary function of the Society is to 
provide suitable publication facilities 
for the dissemination and discussion of 
information and ideas in its field. It is felt 
t)hat a broader program of sponsoring pub- 
lications will stimulate growth and pro- 
fessional advancement within the Society. 

A comprehensive and integrated 
program of discussions and publicat,ions 
is suggested at the following levels: 

I. Clear objective statements in non- 
technical treatments of the fundamental 
principles of range and pasture manage- 
ment which may be made available in 
educational and extension programs for 
ranchers; high school classes in conserva- 
tion, 4H and FFA Clubs, Boy Scouts, 
and similar youth organizations. These 
publications may take the form of range 
conservation manuals in youth training 
activities and regional guides in range 
and pasture management for ranchers 
and farmers. 

2. Annual or periodic appraisals of 
concepts and research in various phases 
of range management by means of re- 
search reviews, symposia, and committee 
reports. Action should be taken on the 
part of the Society to keep its members 
informed on a regional or national basis 
of research progress in rapidly-expanding 
areas of knowledge. Opportunity should 

be given for the sponsorship of symposia 
and presentation of such reports at 
organized meetings of the Society and 
in the Journal or related publications. 

3. Comprehensive research reports of 
general interest that exceed the maximum 
size currently accepted for publication in 
the Journal of Range management. It is 
the recommendation of this committee 
that the Editorial Board make provision 
for the establishment of a series of special 
publications and symposia the instiga- 
tion of which will be largely as directed 
by the Society. 

Suggested Procedure 

Procedures and suggested priorities 
for the three series of publications are 
as follows : 

1. A standing committee should be 
appointed to develop Range Conservation 
Manuals on a regional or state basis for 
use at the high school level in conserva- 
tion training courses, 4H Clubs, FFA 
training, etc. The manuals should be 
accompanied by a teacher’s or advisor’s 
guide. It is anticipated that a nominal 
charge would be made for these publica- 
tions to meet the printing costs. 

Representation on the committee 
should include the following: state agri- 
cultural extension services, university 
range management departments, govern- 
ment agencies which provide in-service 
range management training, state voca- 
tional agricultural t)eaching staffs and 
ranchers. 

2. Appointment on a 2-year basis of 
research committees which will be re- 
responsible for (a) annual reviews or 
periodic research summaries to be pub- 
lished in the Journal, (b) symposia and 
panel discussions presented at annual 
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meetings of the Society, and (c) sponsor- 
ship of critical evaluations or appraisals 
of current knowledge in various phases of 
range and pasture management for 
Journal publication. Committees should 
be designated in the following fields: 
Range Management, Pasture Manage- 
ment, Range Improvement, Range Eco- 
nomics, Range Influences, Range Forage 
Production, and Range Livestock Pro- 
duction. Committee reports should syn- 
thesize current research information, 
make recommendations of acceptable 
practices and techniques and point out 
the needs for further research. 

directed to encourage submission of 
comprehensive research reports of general 
interest for publication as special papers. 
Symposia and similar groups of related 
papers of general interest should be 
directed to this channel of publication. 
Financial outlay for this series of publica- 
tion should be on a self-sustaining basis, 
independent of the Journal. 

A. D. Smith 
H. H. Biswell 
E. J. Woolfollc 
D. N. Hyder 
Ren Osborn 

3. The Editorial Board should be Robert A. Darrow, Chairman 

National Committees 
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L. F. BREDEMEIER 
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Research Methods: 
WAYNE COOK, Chairman 
HAROLD BISWELL 
DAVE SAVAGE 

Technical Planning: 
ROBERT DARROW, Chairman 
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ARTHUR D. SMITII 
DONALD HYDER 
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National Advertising (Temporary) : 
F. G. RENNER, Chairman 
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Nominations: 
MILO DEMING, Chairman 
*JOHN B,~BBITT 
E. WILLIAM ANDERSON 
JOIIN G. CLOUSTON 
BURTON 13. BREWSTER 
HOWARD CLEGG 
MONT H. SANDERSON 
MASON HEIN 

Election: 
LAWRENCE RIORDAN, Chairman 
W. M. JOHNSON 
HERB SCHWAN 

Library and Depository: 
GRANT HARRIS, Chairman 
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WESLEY KELLER 
BLAINE MORSE 

Natural Resources: 
KENNETH PARKER, Chairman 
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NEW ITEMS OF JOURNAL POLICY 

Two items of Journal policy recently decided upon by the Editorial Board as a guide to the type 
of articles which may be accepted for publication are as follows: 

1. Articles describing a single plant species useful for range or pasture seeding of primarily 
local interest may be accepted for publication- 

a. As a technical article if based on research data and properly authenticated, and if com- 
pared with other species from the standpoint of adaptability, grazing capacity, 
palatability, season of use or management. 

b. As a technical note if based on observational data but without specific research data t,o 
substantiate conclusions. Such articles should be short, not more than 500 to 700 words, 
including space used for illustrations. 

This means that the Editorial Board feels the Journal’s purpose, among other things, is to 
bring to members of the Society information useful to them, whether of local or general interest, 
provided that it is properly based on new data and fully authenticated. Short items based on 
observational data as well as research will also have a place in the Technical Note section of the 
Journal subject to the discretion of the Editorial Board. 

2. A limited number of articles dealing with the establishment, maintenance and grazing man- 
agement of improved pastures, where used as an adjunct to ranges in a range livestock operation, 
will be published in the Journal. Reports on studies and concrete examples of the value of im- 
proved (irrigated or tame) pasture to the range operator will be especially useful to readers of the 
Journal. 
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