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RANGE MANAGEMENT 

The Changing Picture in Hawaiian Range 
Management 

SHERWOOD GREENWELL 

Rancher, Kealakekua, Territory of Hawaii 

Cattle ranching is changing in 
Hawaii as it is all over the world. 
From native or wild cattle, poor 
grass, inadequate water supplies, 
and limited management, the 
cattle industry is becoming a 
highly specialized business. For 
example, on Kealakekua ranch, 
here are a few changes: native 
low-producing grasses, many 
acres of jungle, a little water, 
and almost wild cattle, demand- 
ing 10 to 15 acres per animal- 
month of grazing, to what we 
consider well-developed, fast- 
gaining long 2-year-olds, graz- 
ing on improved pastures carry- 
ing 1 animal per acre-month 
for a 5 or 6 month period, 
and 2% big steers per month 
for a like period on introduced 
grass and legume paddocks. 
We pump and store water at 
400 to 800 pounds pressure in 
stages 6000 feet up Mauna Loa’s 
sides; carry on a weed, shrub and 
tree eradication program; intro- 
duce new bulls with fast-gaining 
ancestral histories on rotated and 
deferred grazing programs. 

The jeep, truck, tractor, and 
jackhammer are fast replacing 
the donkey, horse, pick and 
shovel. But, in so doing, I am re- 
minded-looking world-wide- 
that probably more than three- 
fourths of our future grazing 
land will be in the tropics-land 
much like ours with varying soil, 
moisture, and elevation condi- 

tions, whereas, today, most of 
our commercial grazing lands 
are in the temperate zones. Prob- 
ably that is the reason I weak- 
ened and agreed, when ap- 
proached by the Journal of 
Range Management, to tell about 
our operation here at Kealake- 
kua. 

I was enthusiastic about the 
organization of our Soil Conser- 
vation District. We have one of 
the first cooperative agreements. 
SCS technicians have assisted us 
in soil surveys, grass and legume 
selections for pasture mixtures, 

renovations, ground preparation, 
and seeding methods. We believe 
the District has been of assist- 
ance to us. 

Early History 
Cattle ranching in Hawaii has 

an interesting history. We have 
much of the traditions of long- 
time Hawaiian livestock business 
since cattle were first brought to 
the Islands by Captain Geo. Van- 
couver, an English navigator, in 
1793. The original cattle came 
from California, and it was the 
descendants of these cattle, bred 
with Shorthorns, that were on 
the ranch when purchased by my 
grandfather in 1881, operated by 
him, followed by my father, and 
since his death, by me. In 1881, 
locally beef had little or no 
value. The Honolulu market was 
limited and transportation diffi- 
cult. Seven dollars and fifty 
cents was a good price in Hono- 
lulu for a big steer. 

, I  

FIGURE 1. Representative Hawaiian pasture scene with old stone fence and tree fern 
against the horizon. (Photo Soil Conservation Service, USDA) 
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FIGURE 2. An example of the heavy tropical 
vegetation of ohai and fern trees with ieie 
vines climbing high on the trees. This 
vegetation must be removed when clearing 
for the development of new pastures. 
(Photo Soil Conservation Service, USDA) 

Consequently, dairies were the 
rule of the day, and our ranch, 
Kaelakekua, had four. Saint An- 
tone was located at the 2,300-foot 
level, Pawaena, Pauahi and Pa- 
paaloa, the uppermost, at an ele- 
vation of 5,100 feet, with an aver- 
age annual rainfall of 85-120 
inches. Because of necessity, all 
were above the today valuable 
lower land, subject to seasonal 
droughts. These-lower areas had 
little-or no tropical forage plants 
to support livestock. 

Grandfather had no fences 
other than boundary walls built 
of stones. The calves were kept 
at the dairies, so the cows usual- 
ly grazed within a mile of the 
dairy pens, returning each morn- 
ing to their calves and to be 
milked. The land farther out was 
a thick growth of trees up to 70 
feet in height. The forests at 
these elevations were bedded 
with brush and a variety of 
ferns, some 40 feet high. This 
tangled tropical vegetation was 
so thick that the -sun seldom 
reached the ground. When it was 
very dry, or very cold, the ferns 
died back. It was during these 
periods that the cattle pushed 
their way into the jungled forest 

for the leaves of the ieie (Frey- 
cinetia arborea) and fern. 

Ponds and springs lasted only 
a few days beyond the rainy sea- 
son. There would be no water at 
the dairies. The livestock water 
or moisture came from the plants 
eaten by the cows. 

Sherwood Greenwell was born in 
1919 on the ranch where he is now 
manager, wi$h the ownership shared 
with his mother, his sister, and him- 
self. This dynamic young man is ac- 
tive not only in the management of 
the ranch but also in community en- 
terprises. He was one of the organ- 
izers of the Kona Soil Conservation 
District and is a director of the dis- 
trict. He is a charter member of the 
Kona Rotary Club and was its presi- 
dent at the age of 34. He was active 
in the Junior Chamber of Commerce 
of Konu until age eliminated him. He 
was elected to the Board. of County 
Supervisors for three terms. 

During the years 1956-58 he was 
president of the Hawaii Cattlemen’s 
Association. He is a member of Ha- 
waii’s Territorial Cattlemen’s Coun- 
cil advisory committee to the Uni- 
versi@y of Hawaii, director of the Ha- 
waii Meat Company, and member of 
the advisory committee on noxious 
weeds to the Territorial Board of 
Agriculture and Forestry. 

Mr. Greenwell has installed scales 
and weighs as many calves as he can 
at regular intervals, with the idea of 
selecting a breeding stock carrying 
$he ability for fast gains. His Zead- 
ing cattle breed is a Hereford-Short- 
horn cross. He also maintains a small 
herd of registered Shorthorns and is 
experimenting with the Santa Ger- 
trudis. 

The blazing summer suns, the 
howling northers, the drifts and 
banks of snow, and marrow- 
chilling, below-zero weather of 
the temperate zones, were more 
easily met and conquered by the 
early livestock operators than 
were the jungles. Now with new 
insecticides, breeding for tropical 
disease resistance, vaccines, 
shrub and tree eradication meth- 
ods, coupled with new grasses 
and legumes, a whole new world 
of opportunity is coming into be- 

ing for the livestock man. With 
modern transportation facilities, 
an ever-increasing world popula- 
tion, and higher standards of liv- 
ing, I believe we livestock men, 
and our sons to follow, stand on 
the threshold of a great new 
opportunity. 

First Improvement Work 

Our success at the ranch has 
not been phenomenal, but’it has, 
like many other livestock opera- 
tions in Hawaii, been progres- 
sive, consistent and rewarding. 

As nearly as family history 
tells us, simultaneously with the 
start of the beef herd just prior 
to 1890, work was started toward 
the development of better ranges 
and pastures between elevations 
of 2,500 and 6,600 feet. After the 
seasonal foraging of the cattle 
into the forest, the seeds of a 
number of grasses were sown. As 
time went on, many acres of the 
former tree and shrub lands be- 
came more and more productive 
with, as we might say, a mini- 
mum of work. These so-called 
planted areas were given a help- 
ing hand by “weed men” sta- 
tioned at the former dairies, who 
ranged out into the grasslands, 
slashing out the ferns and pull- 
ing down the ever-invading 
guava tree. 

The grasses planted during 
these early-years were those of 
the temperate zones-Kentucky 
bluegrass, orchard, and mesquite 
grass (Yorkshire fog) - all bf 
which did well under the cir- 
cumstances. 

Somewhere near the turn of 
the century we believe the first 
California ricegrass (Microlaenu 
stipoides) was imported. It was 
found growing many years later 
at Puulehua, the mountain head- 
quarters of grandfather’s first 
ranch. During the years follow- 
ing its discovery at Puulehua, it 
became, along with Kentucky 
bluegrass, the best grass for the 
newly-opened forest areas. I say, 
opened, because here at Kaelake- 
kua we never really clear pas- 
ture lands. We open them up; 
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FIGURE 3. Sherwood Greenwell (in white hat and white shirt) explaining his pasture 
renovation and management program to member of a Kona SCD tour. The kikuyu cut- 
tings are chopped and spread, a disk harrow covers the kikuyu, and then big trefoil and 
fertilizer are broadcast with a power machine. (Photo Soil Conservation Service, USDA) 

many large trees are left for live- 
stock and grass protection from 
the intensely hot, dry days of 
winter. We have always tried to 
keep as many trees as possible 
without interfering with grass 
growth. 

Some logging and wood cut- 
ting opened certain areas to a 
grass start. Also, some landown- 
ers burned over large areas so 
that grass might get a start. In- 
dications are that grandfather 
and father both recognized the 
value of trees and shrubs as soil 
and water preservatives, and al- 
lowed no wild burning of any 
kind. We try to keep certain 
water-producing areas in jungle. 

Tropical Forages 

The late twenties and early 
thirties brought the tropical for- 
ages to the ranch. Guinea and 
elephant grass (Pennisetum spur- 
pureum) and ekoa (Leucaena 
gluuca), a bush legume, were 
planted in the hot, humid pas- 
ture areas below the 1,200-foot 
elevation, and kikuyu (Pennise- 

turn clundestinum) from Africa, 
for almost any elevation provid- 
ing there is enough moisture. 
These plants have given us our 
highest producing pastures. It is 
on the lower pastures of guinea, 
elephant grass and ekoa during 
our summers (rainy season), 
when we have hot morning and 
rainy afternoons, that we get the 
best production. The carrying 
capacity runs to 2% head and up 
per acre-month when fattening 
steers. Kikuyu is our major feed 
on the upper pastures, fenced 
into paddocks for the different 
types of cattle. Kikuyu’s start 
was slow - hand sprigging just 
takes time and many, many 
hands. 

In 1938 we had one of our real 
surprises during all the years of 
grass culture. Kikuyu plants 
were coming up everywhere. 
The grass was producing viable 
seed, and they were being spread 
from the droppings of the cattle. 
This is unusual, and the first 
time, we have been told, it has 
produced viable seeds outside of 

its native Africa. Kikuyu pro- 
duces long runners, going away 
out, covering completely loose 
rocks and bare surface stone and 
soil. 

This gives a false impression of 
the ground below it and has pro- 
duced some rather amazing epi- 
sodes. A few years ago the U. S. 
Soil Conservation Service was 
making their soil survey of the 
ranch. One of the men testing 
the depth of the soil, held his 
probe high above his head ready 
to force it deep into the thick 
grass at his feet only to have it 
stop short after going only an 
inch or two below the top of the 
grass. I don’t know when I have 
seen a more surprised expres- 
sion. This type of lava is known 
as pahoehoe and looks a great 
deal like the burnt remains of 
cherry pie filling on the oven 
floor. 

Lava Creates Problems 

This lava also produces other 
problems. Today the fastest and 
cheapest fence to build is one 
where a-inch holes are drilled for 
studded iron fence posts with 
compressed air jackhammers and 
the posts then set with cement. 
The rock is so hard that all gate 
post‘ holes must be made with 
paving breakers or blasted. Local 
woods, koa (Acacia kou), ohia 
(Metrosideros collinu), and ma- 
mani (Sophoru chrysophyZZu), 
are used in some areas and are 
practical for different purposes. 
Koa, when dry, makes a very 
good post, lasting some 10 years 
in most areas and is our best for 
gates and bar pens. Ohia, when 
green, is easily worked and is. 
best for pole sheds or covered 
areas. This wood when dry is 
very hard, and nails set in green- 
wood must be cut out when the 
wood dries. 

Mamani, above the 4,000-foot 
elevation, is our best wood post, 
lasting up to 25 years. It is very 
hard, and special staples must be 
used in securing the fence. In 
the wet areas imported redwood 
is, along with steel, the best post 
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tion Service, USDA) 

material. With this in mind, 550 
Sequoia sempervirens, the red- 
wood most used for lumber, have 
been planted to produce future 
redwood needs. 

Water run-off is not the prob- 
lem it could be on this steep land 
because of the porosity of the 
lava. Many holes and cracks on 
the surface open into lava tubes, 
from 2 to 12 feet in diameter be- 
low, which act as natural storm 
drains. In two areas these nat- 
ural drainage ways have been 
used to great advantage in con- 
trolling storm waters, coming at 
times as heavily as 9 inches with- 
in a 3-hour period. Both loca- 
tions have diversion dams of soil 
and rock, planted with eucalyp- 
tus trees to give added strength 
to divert the storm waters into 
the natural drains, protecting 

bower pastures and coffee farms 
from damage. 

Clearing and Seeding 

Clearing land today is done 
mostly with a large bulldozer 
taking off the heavy cover of 
trees and fern, with later follow- 
ups of basic applications of 2,4-D, 
or 2,4,5-T, depending upon the 
weeds encountered. Planting of 
these areas is done after the 
ground has been rolled with a 

servation Service, USDA) 

5%-ton surplus sugar mill roller 
pulled behind the- tractor. This 
smooths the ground by forcing 
loose stones below the surface. 
Kikuyu grass cuttings are then 
made by putting the grass run- 
ners through a feed chopper. 
They are distributed by means of 
a modified lime spreader and 
lightly disked into the soil. This 
is followed, when the cuttings 
develop root, with 100 pounds of 
Ammo-phos 21-48 fertilizer and 

2% pounds of big trefoil (Lotus 
uliginosus) per acre. This com- 
pletes the present planting prac- 
tice, which has prove,n very sat- 
isfactory. Fertilizers are used to 
maintain the legume-grass bal- 
ance - phosphates should the 
grass become dominant, or urea 
if the legumes take over. 

The best pastures are below 
the 1,200-foot level, where there 
are normally 40 inches of rain a 
year, coming mostly during the 

FIGURE 6. The catchment tanks at Pauahi under galvanized steel roofs, which gather the 
water during the rainy season and carry it to the tanks which are covered by the roofs. 
(Photo Soil Conservation Servi.ce, USDA) 
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summer, our wet season, and 
then in the late afternoons. Very 
hot mornings of about 80” with 
the preceding evening’s rain, 
give ideal growing conditions. 
And so during the normal sum- 
mers we have carrying capacities 
of 2% head per acre. 

Solving the Water Problem 

Water has always been a prob- 
lem, as our new volcanic ground 
is so porous that no water is held 
in underground dykes or seams 
producing springs. Pond and 
seepage areas dry as soon as the 
rains stop, so all water gathered 
in this manner and on corrugated 
iron roofs must be stored in 
wood or steel tanks. In the past, 
during the winters, the cattle 
were rationed water, only a 
couple of gallons apiece, and 

then watered again two days 
later. This meant that they were 
never satisfied and remained 
around the pens from one water- 
ing to the next, not going far to 
eat. This was our bad season. We 
just expected to lose at least 20 
cows each season. 

In 1953, to augment the rain- 
water and to guarantee an ade- 
quate supply of water, a pump- 
ing system made up of four high- 
pressure pumps was put into 
service. The system lifted water 
of 130 grains chloride from sea 
level, the only sure source of 
water, to Papaaloa, a camp 9% 
miles up the slope of Mauna Loa 
at an elevation of 5,000 feet. This 
has given us an unlimited sup- 
ply of drinking water for the cat- 
tle and has cut our season losses 
to zero. The pressures vary from 

400 to 800 pounds. This year the 
line is being extended another 
2% miles to the 6,000-foot eleva- 
tion, and through its distribution, 
we will better utilize the higher 
elevation pastures. 

Future Prospects 

Looking to the future, a sys- 
tem of rotation pastures are on 
the drawing board. Two areas 
are already in the planning 
stage, one incorporating six 17%- 
acre lots with a central water 
and feed pen, and another of 
four 75-acre paddocks. These will 
be high production pastures 
where fertilizer will play an im- 
portant part. Through the use of 
new legumes, fertilizer, smaller 
pastures, and, rotation practices, 
we should, within the next five 
years, double our output. 

Program for: 

SUMMER FIELD MEETING 

American Society of Range Management 

and 

The Colorado Section 

Gunnison, Colorado, July 30-Aug. 1, 1959 

July 30 (Thursday): 

Board of Directors Meeting 
Banquet for Society members and guests 
Evening program of slide lectures on areas to be visited 

July 31 (Friday): 

Trip to Black Mesa Experiment Station 

August 1 (Saturday): 
Half-day field trip in the Gunnison area to inspect Woods ,Gulch Pilot Project, range 
reseeding, sagebrush eradication, and other improvement work 

Requests for hotel and motel reservations should be addressed to: 
E. W. STEIN 
U. S. Forest Service 
Gunnison, Colorado 



Vegetational Composition 
Two Natural Relict Areas 

and Ground Cover of 
and Their Associated 

Grazed Areas in the Red Desert of Wyoming1 

ROBERT MARQUISS AND ROBERT LANG 

Department of Agronomy, College of Agriculture, Uni- 
versity of Wyoming, Laramie, Wyoming 

The Red Desert of Wyoming 
is a valuable resource because it 
furnishes winter grazing for a 
high percentage of the state’s 
sheep. Consequently, proper 
grazing management of this and 
other winter range areas is a 
problem continually confronting 
the range manager. 

The early stages of range de- 
terioration are difficult to detect 
without a guide to the vegeta- 
tional composition and produc- 
tion potential to use as a basis 
for comparison. Natural barriers 
to grazing resulting in relict 
areas are few. When they can 
be found, they are invaluable for 
the determination of composi- 
tion and production potential of 
similar range sites. 

Two natural relict areas occur- 
ring in Wyoming’s Red Desert 
were utilized in this study in an 
attempt to determine changes in 
vegetation which may be attrib- 
uted to grazing on the shallow- 
soil range sites common to the 
area. 

Previous Studies 
The range condition class 

method of study is commonly 
used in range analysis. It is 
based upon comparison of relict 
and grazed areas on the basis of 
vegetational composition, Beetle 
(1952)) Gardner (1950)) Whit- 

1 Published with the approval of the 
Director, Wyoming Agricultural 
Experiment Station, as Journal 
Paper No. 108. Portions of qhe ma- 
terial in this paper were used by 
the senior author in partial fuZfiZZ- 
ment of the requirements for the 
Master of Science degree. 

field and Buetner (1938)) and 
others have used the method as a 
key to both the past and future 
in recording functions and 
changes of plant communities. 

Clements (1934) described a 
relict in an ecological sense, as 
“a community or fragment of 
one that has survived some im- 
portant change, often to become 
in appearance an integral part 
of the existing vegetation.” He 
further describes a relict as pos- 
sessing evidence of “two indica- 
tor values of the first impor- 
tance. These relate to the causes 
concerned on the one hand and 
to the original vegetation and its 
changes on the other. The 
former may be climatic, edaphic, 
or human, each exhibiting a 
more or less distinctive impress.” 
The relict method is a key to 
both the past and the future and 
places proper emphasis upon the 
measurement and record of com- 
munity functions and changes by 
means of quadrats and exclo- 
sures. 

In areas of high precipitation 
and mature soils, where vegeta- 
tional composition changes are 
relatively rapid, exclosures with 

14.07 Acres 

FIGURE 1. Scale diagram and area of the 
relict areas studied in Sweetwater County, 
a physical distance of about 50 miles. 
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short relict histories have been 
used to determine trends of vege- 
tational changes. In a vegetation 
survey of the Fort Worth Prairie 
Dyksterhuis (1946) selected re- 
lict areas which had not been 
grazed for at least five years or 
longer, giving emphasis to one ( 
area which had not been grazed 
by domestic livestock since 
barbed wire became generally 
available. He did not consider 
any land that had been culti- 
vated or subjected to other types 
of severe disturbance which 
leave a relative permanent im- 
press on soil or vegetation. 

The earliest records of the 
vegetational composition of the 
Red Desert area where this study 
was conducted were made by 
Aven Nelson in 1897 (Nelson, 
1898). The main objective of his 
survey was not merely to list 
plant species, but also to evalu- 
ate the forage value of the 
region. 

The findings of Nelson were 
confirmed by Vass and Lang 
(1938). In counts of living and 
dead plants and reproduction of 
four shrubby species, they found 
that with few exceptions there 
was sufficient reproduction to 
replace the plants which had 
died in 1936. A comparison of 
the grazing capacity of the ma- 
jor vegetation type between a 
controlled grazing area, as repre- 
sented by the Rock Springs 
Grazing Association lease, with 
a non-controlled grazing area, as 
represented by the land sur- 
rounding the lease, showed no 
significant difference. 

relatively flat summits of the two natural 
Wyoming. The two areas are separated by 

BLACK ROCK BUTTE -- 

17.98 Acres 
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Table 1. Monthly and annual precipitation in inches and annual departure from average for fhe five years of study” 

Year 
Annual Departure 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Precipi- from 20- 
tation year mean 

1937 -67 1.26 .72 1.01 .73 1.94 3.00 .62 .38 .71 .93 .70 12.67 +S.Ol 
1938 .16 .38 1.24 1.68 1.64 .56 1.42 1.24 1.00 2.23 .54 .09 12.18 +5.52 
1939 .55 .82 .17 .98 .65 .33 .45 .03 .84 .74 .oo .07 5.63 -1.03 
1940 1.12 .65 .86 .64 .78 .08 .24 .18 1.57 .74 .90 .50 8.26 +1.60 
1956 .38 .14 .05 .94 2.20 .Ol .27 .56 .35 1.18 .70 .36 7.14 + .48 

20-year mean 
(1937-1956) 

* Average precipitation data from the Farson and Rock Springs weather stations. 

6.66 

The Study Area 
Two relatively flat topped 

buttes2 located about 50 miles 
apart in the northwestern quar- 
ter of Sweetwater County, Wyo- 
ming, provided the natural relict 
areas for this study. These 
buttes, locally known as Black 
Rock Butte and Pilot Butte, have 
high perpendicular sides, and 
their tops could not possibly 
have been grazed within historic 
time by any herbivorous animals 
other than rodents. The grazed 
areas studied in conjunction with 
the butte tops were located near 
the level base of each butte, but 
still within the shallow-soil range 
site common to the relict areas. 

The vegetation of both the 
grazed and relict areas studied 
consisted mainly of desert shrubs 
as dominants and perennial 
grasses as subdominants. Vari- 
ous perennial and annual forbs 
were evident from year to year 
depending on climatic conditions. 
The dominant species on both 
relict and grazed areas was big 
sagebrush (Artemisia triden- 
tutu). Other common browse 
species were: winterf at (Euroti 
Zunata), spiny hopsage (Grayia 
spinosa), shadscale (A trip 1 ex 
confertifoliu), low rabbitbrush 
(Chrysothamnus viscidiflorus 
pumilus) bud sagebrush (Artem- 
isia spinescens), and Gardner 
saltbush (Atriplex gardneri). 

Grasses most common to this 

2 Black Rock Butte is located in Sec. 
24, T. 22 N., R. 101 W., and Pilot 
Butte is located in Sec. 9, T. 19 N., 
R. 106 W. 

desert range area were: mutton 
blue grass (Pou #endZeriam), 
bottlebrush squirreltail @tan- 
ion hystrix) Indian ricegrass 
(Oryzopsis hymenoides), blue- 
bunch wheatgrass (Agropyron 
spicutum), needle - and - thread, 
and thickspike wheatgrass (Ag- 
ropyron dasystachyum). 

Although a great variety of 
forbs were listed from the study 
plots, those most frequently en- 
countered were : Hoods phlox 
(Phlox hoodii), cushion eriogo- 
num (Eriogonum ovulifolium), 
Hooker sandwort (Arenaria 
hookeri), slenderbush eriogo- 
num (Eriogonum microthecum), 
stemless goldenweed (Haplopup- 
pus acaulis), fringed sagebrush 
(Artemisia frigida), arrowleaf 
balsamroot (Bulsumorrhiza sag- 
ittata), stickseed (LappuZu spp.), 
bluebells (Mertensiu oblongifo- 
Zia), and Fremont penstemon 
(Penstemon fremontii). 

A cool climate and low precipi- 
tation are characteristic of the 
Red Desert region where this 
study was conducted. Average 
annual precipitation is less than 
10 inches and much of the ef- 
fective moisture comes during 
March, April, and May in the 
form of snow and light showers. 
Generally little precipitation oc- 

The elevation of Pilot Butte 
is 7,923 feet, and it rises some 
450 feet above the surrounding 
area. Black Rock Butte rises 658 
feet above the sourrounding area 
to an elevation of 7,558 feet. The 
size and the outlines of the rela- 
tively level tops of both buttes 
are shown in Figure 1. 

curs during the summer months, 
although both 1937 and 1939 
were years with abundant sum- 
mer moisture. (Table 1). 

Meihods of Study 
The vegetational composition 

and ground cover of the relicts 
and surrounding grazed land 
were studied in June each year 
by the point-observation plot 
method as described by Stewart 
and Hutchings (1936). These 
studies were conducted in 1937, 
1938, 1939, 1940 and 1956. Ten 
circular plots, each 100 square- 
feet in area, were studied on 
each location each year. On the 
summits of each butte, plots 
were spaced at random but not 
at the very edge of the butte. 
The randomly located plots on 
the grazed areas were near the 
level base of the butte but con- 
fined to the shallow soil range 
site similar to that of the summit. 

Samples of the top 6 inches of 
soil were taken from the sum- 
mits and from near the level 
base of both buttes in the gen- 
eral area where the vegetation 
study plots were located. These 
soil samples were analyzed to 
determine if differences in tex- 
ture, pH, soluble salts, or air- 
water permeability existed be- 

In addition to the listing of 
species and estimation of ground 
cover, an actual count of the 
number of live plants ,other than 
seedlings), dead plants, and seed- 
lings of four shrub species was 
made on each study plot each 
year. The species thus counted 
were big sagebrush, shadscale, 
Gardner saltbush, and winterf at. 
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FIGURE 2. Average square-foot ground cover per plot for the Pilot Butte and Black 
Rock Butte relict and grazed areas. 

tween the soil of the relict areas 
and that of the associated grazed 
areas. 

Results 
Total Ground Cover 

Total ground cover was greater 
on each grazed area than on its 
associated relict. The grazed area 
surrounding Pilot Butte had the 
greatest total ground cover with 
a five-year average of 10.54 per- 
cent, compared with 6.02 percent 
on the summit of the butte. The 
Black Rock Butte grazed area av- 
eraged 6.97 percent total ground 
cover compared with the top of 
the butte which averaged 4.84 
percent. The average total 
ground cover per plot on each lo- 
cation is shown in Figure 2, and 
the average percentage compo- 
sition by vegetational groups for 
these same areas is shown in 
Figure 3. 

The average total ground cover 
per plot on the top of Pilot Butte 
decreased for each of the five 
years studied while on Black 
Rock Butte it decreased from 
1937 to 1940 and increased again 
by 1956 to about the five-year 
average. The two grazed areas 
reacted somewhat differently 
each year from the two relict 
areas, but the reactions of the 
grazed areas were similar to each 
other. Each grazed area in- 

creased in total ground cover in 
1938 over 1937, decreased in the 
following 2 years to a low in 
1940, but again increased slightly 
by 1956. These total ground cover 
fluctuations occurring on the 
grazed areas were similar to 
those of the precipitation aver- 
ages of March through June of 
the same 5 years. General views 
of the vegetation on the two 
relict areas in June 1956 are 
shown in Figures 4 and 5. 

Separate analyses of the 
ground cover were made of the 
four most widely distributed 
species of major importance 
within the grazed and relict 
areas. The species with the 
greatest ground cover, big sage- 

. 
F 

brush, contributed 34 percent of 
the total vegetational composi- 
tion on the relict plots and 54 
percent on the grazed plots. 
These figures would indicate 
that big sagebrush is an increaser 
on these shallow soil range sites. 
Greatest variation in ground 
cover of big sagebrush within 
the five-year period was from 
3.87 percent in 1938 to 2.64 per- 
cent in 1940. When these data 
pertaining to ground cover of 
big sagebrush were analyzed sta- 
tistically, differences between 
buttes, locations, years and all of 
the interactions between these 
factors were highly significant. 

The ground cover of winterfat 
was found to be considerably 
lower on the grazed areas than 
on the relict areas. Black Rock 
Butte had the greatest ground 
cover of this species, with an av- 
erage of 0.60 square-foot per plot, 
while the grazed area surround- 
ing the butte averaged only 0.04 
square-foot per plot. Winterf at 
contributed 12 percent of the to- 
tal ground cover on the relict 
compared to 0.57 percent on the 
grazed land; under these condi- 
tions of shallow-soil range site, 
it would be considered a de- 
creaser. Pilot Butte had an av- 
erage ground cover of 0.18 
square-foot of winterfat per plot, 
while the grazed area surround- 
ing the butte averaged 0.12 
square-foot per plot. It contrib- 

u 

5 
z 0 

El Shrubs and semi-shrubs 

q  Grass and grass-like 

q  Forb species 

Relict Grazed Relict Grazed 
Pilot Butte Black Rock Butte 

FIGURE 3. Average percentage total ground cover in three vegetational groups for the 
Pilot Butte and Black Rock relict and grazed areas. 
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uted 3 percent of the total 
ground cover on Pilot Butte 
and only 1 percent on the grazed 
land. These differences in ground 
cover of winterfat between 
buttes, between locations, and 
among years were highly signifi- 
cant. 

The greatest variation in the 
ground cover of Indian ricegrass 
was between the Pilot Butte re- 
gion and the Black Rock Butte 
region. Little difference existed 
in ground cover of this species 
between each relict area and its 
associated grazed area, and vari- 
ations among years was small. 
Differences between the buttes 
were significant at the 0.01 level. 
Differences between relict and 
grazed areas (locations), among 
years, and interactions of these 
factors were non-significant. 

Needle-and-thread was com- 
mon on the two grazed areas and 
contributed about the same 
ground cover as did Indian rice- 
grass. It was less common on the 
two associated relict areas. Black 
Rock Butte had an average of 
0.06 square-foot ground cover per 
plot, while its surrounding area 
had 0.20 percent average ground 
cover of this species. Pilot Butte 
had only an average of 0.01 
square-foot ground cover per 
plot and its associated grazed 
area had 0.09 percent. Differ- 
ences among years, between lo- 
cations, and between buttes were 
highly significant. From these 
data it appears that needle-and- 
thread would be classified as an 
increaser under grazing. 

Three species, shadscale, Gard- 
ner saltbush, and bud sagebrush, 
were present on Black Rock 
Butte and the surrounding 
grazed area, but were not pres- 
ent in the Pilot Butte region. 
Actually shadscale was the dom- 
inant species on the top of Black 
Rock Butte and big sagebrush 
was the subdominant. Average 
ground cover of shadscale was 
1.41 percent on the Black Rock 
Butte relict and only 0.14 percent 
on the grazed area surrounding 
the butte. 

FIGURE 4. Typical vegetation on the Pilot Butte relict area. Photo taken in June 1956. 

Frequency of Specific Occurrence 

There were only 9 species of 
the total of 50 which occurred on 
both locations of Pilot Butte and 
Black Rock Butte. Big sagebrush 
occurred with 60 percent fre- 
quency on the summit of Black 
Rock Butte and 96 percent on the 
grazed land of this area. The re- 
maining 8 species found on both 
locations of the two butte regions 
consisted of one semi-shrub, five 
grasses, and two forbs. 

Forbs varied the most between 
the two locations (relict and 
grazed). Black Rock Butte area 
had 6 species of forbs occurring 
on the relict plots and 14 were 
recorded on the grazed area 
around this butte. Pilot Butte 
had 19 species of forbs and its 
surrounding grazed area had 31. 

Wild onion (Allium textile) 
was present only on Pilot Butte, 
and scarlet globemallow (Sphae- 
ralcea coccinea) was present 
only on Black Rock Butte. These 
were the only two species found 
to occur on the relict and not on 
the grazed plots. 

One shrub, gray horsebrush 
(Tetrudymiu cunescens), three 
grasses, thickspike wheatgrass, 
slender wheatgrass (A. truchy- 
cuulum), and subalpine needle- 
grass (Stipu columbiunu), one 
sedge (Curex eleochuris), and 13 
species of forbs occurred on the 
two grazed areas studied but not 

on their associated relicts. These 
species were generally of less 
-than 10 percent frequency. 

All species present on the two 
buttes and the two grazed areas 
which had an average frequency 
of 10 percent or more are listed 
in Table 2. 

Plant Counts of Four Species 

Counts of living plants (other 
than seedlings), dead plants, and 
seedlings were made of big sage- 
brush, winterfat, shadscale, and 
Gardner saltbush. Only two 
species, big sagebrush and win- 
terfat were frequent on both 
Black Rock Butte, Pilot Butte, 
and their adjacent grazed areas. 

The average number of living 
plants of big sagebrush per plot 
on Black Rock Butte was 2.82. 
This compared with 6.80 living 
plants per plot on the surround- 
ing grazed land. Pilot Butte av- 
eraged 12.92 plants per plot and 
its surrounding grazed area aver- 
aged 17.72. The number of living 
plants increased from an average 
of 5.40 per plot in 1937 to 15.70 
per plot in 1956 on the two relict 
areas. The number of living 
plants on the grazed areas in- 
creased from an average of 11.75 
per plot in 1937 to 19.55 per plot 
in 1956. These differences were 
highly significant. 

The number of dead plants of 
big sagebrush varied the most 
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Table 2. Percentage frequency of plant species occuring on fwo relict and 
two grazed areas in Sweefwafer County, Wyoming. (Species with average 
frequency of 10 percent or more.) 

Species 
Butte 

Pilot Butte Black Rock %f 
Avg. 
All *ifi’ 

Relict Grazed Relict Grazed Relict Grazed Areas 
Artemisia tridentata ___________________. 100 100 60 96 
Poa jendleriana __ ___________ ______.______._ 88 92 72 80 
Sitanion hystrix __ _____ _ . .._ _._____________. 72 80 78 76 
Oryzopsis hymenoides ______________.. 52 44 92 88 
Phlox hoodii __ _____.____. __ .___ ______ ______ ___ 88 90 20 62 
Agropyron spicatum ___________ ______ __ 96 86 42 6 
Eurotia lanata .___ ____._.____ _________ ____ _. 80 40 80 8 
Eriogonum ovalijolium ______________ 80 90 ___. 26 
Arenaria hookeri ___ _____ __________________ 100 30 48 8 
Stipa comata ____ ___ _____.______ ________ _____ __ 8 48 34 48 
Grayia spinosa ____ ____ ______________________ 56 ______ 2 62 
Atriplex conjertijolia _.___ _ ____ ________ ______ ____._ 92 26 
Chrysothamnus viscidijlorus 

pumilus _.__ _ ____ ______ ________ _________ ____ __ 6 74 ____ 30 
Artemisia spinescens.. ______ ________ __ ______ ______ 86 14 
Eriogonum microthecum ____________ 2 88 ____ 2 
Haplopappus acaulis _____ ____ ___________ 12 74 2 ____ 
Agropyron dasystachym _ ___________ __.___ 42 ____ 42 
Artemisia jrigida __.________ ________ ____ ___ 66 16 ____ ____ 
Balsamorrhiza sagittata -____________ 2 70 ____ ____ 
Lappula spp. _ ____ ___ ________ __._______ ________ 10 38 ____ 24 
Mertensia obtongijolia ._________ ____ __ 2 42 ____ ____ 
Atriplex gardneri _________ ____ ___________ ._____ ____ __ 32 8 
Penstemon jremontii ___.________________ 2 34 ____ 4 

80 98 89.0 
80 86 83.0 
75 78 76.5 
72 66 69.0 
54 76 65.0 
69 46 57.5 
80 24 52.0 
40 58 49.0 
74 19 46.5 
21 48 34.5 
29 31 30.0 
46 13 29.5 

3 52 27.5 
43 7 25.0 

1 45 23.0 
7 37 22.0 

____ 42 21.0 
33 8 20.5 

1 35 18.0 
5 31 18.0 
1 21 11.0 

16 4 10.0 
1 19 10.0 

among years. The number of 
dead plants on the relict areas 
averaged 0.15 per plot in 1940 
and 2.0 per plot in 1956. Grazed 
areas had a higher percentage of 
dead plants than their associated 
relict areas. 

Variations in the number of 
big sagebrush seedlings were 
high among years, between 
buttes, and between locations. 
Pilot Butte had the greatest av- 
erage number with 24.26 seed- 
lings per plot. Its associated 
grazed area averaged 15.62 seed- 
lings per plot. High variations, 
but in the reverse order, oc- 
curred in the Black Rock Butte 
area, Seedling numbers aver- 
aged only 1.18 per plot on the 
relict and 12.92 per plot on the 
grazed area. The average num- 
ber of seedlings for both areas 
(including the relict and grazed 
lands) was greatest in 1938 (33.65 
per plot) and 1939 (20.92) and 
averaged 13.50 per 100 square 
feet for the 5 years of study. 
There were no seedlings in any 
of the plots in 1956. When these 

data were analyzed statistically 
there was no significant differ- 
ence between locations. How- 
ever, differences between buttes, 
years, and the interaction be- 
tween buttes and locations were 
significantly different at the 0.01 
level. 

Counts of winterfat showed 
the greatest variation between 
locations. The number of living 
plants was less on each grazed 
area than on the non-grazed re- 
licts. Differences in numbers of 
plants varied considerably less 
than the variations in ground 
cover for this species on the dif- 
ferent buttes. The Black Rock 
Butte relict area had the greatest 
average of living winterfat 
plants per plot (5.86) and the 
Pilot Butte grazed area had the 
lowest (1.98). Variations among 
years ranged from an average of 
5.62 living plants per plot in 1939 
to 1.95 in 1940. Differences be- 
tween locations were significant 
at the 0.05 level, and all other 
differences were non-significant. 

The number of dead winterfat 

plants averaged only 1.50 per 
plot on the four locations. There 
were fewer dead plants on the 
grazed than on the relict areas. 
Variations among years, how- 
ever, were greater than among 
locations, with an average from 
0.32 dead plants per plot in 1939 
to no dead plants recorded in 
1956. Differences among years 
were significant at the 0.01 level. 
Other variations were not sig- 
nificantly different. 

Seedling counts of winterfat 
showed no signif icant difference 
between buttes, between loca- 
tions, or among years. 

The average number of living 
plants of shadscale on Black 
Rock Butte was 7.18 per plot. Its 
associated grazed area had an av- 
erage of 0.76 living plants per 
plot. The greatest number of 
seedlings on the relict areas was 
recorded in 1938 with an average 
of 1.50 per plot. Average number 
of seedlings over the 5 years 
studied was only 0.04 per plot. 
This species did not occur in the 
Pilot Butte region. 

Soil Analyses 

Soil samples were taken from 
grazed lands of shallow-soil 
range sites adjoining the relict 
areas for comparison with soil 
samples removed from the re- 
licts. These were analyzed for 
possible factors affecting differ- 
ences in vegetational composi- 
tion and ground cover between 
the two locations. 

. 

A mechanical analysis for tex- 
ture showed that the soil from 
the grazed areas near Pilot Butte 
and Black Rock Butte contained 
a higher percentage of sand and 
a lower percentage of clay than 
their associated relict areas. Tex- 
ture class changed from clay 
loam on Pilot Butte to loam on 
the associated land, and from 
clay loam on Black Rock Butte to 
sandy clay loam on the sur- 
rounding grazed land. 

The pH of the soil was slightly 
lower on all grazed locations, and 
the amount of soluble salts, al- 
though low in the soils from the 
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FIGURE 5. A view of the northwestern part of the Black Rock Butte relict area showing 
the tall shrubby vegetation common to this part of the butte. Photo taken in June 1956. 

relict areas, was even lower in 
samples from the grazed. Air- 
water permeability tests indicate 
all soils sampled to be stable in 
structure. 

to the shrubby vegetation and 
primarily to big sagebrush. How- 
ever, ground cover of forbs also 
varied considerably on some of 
the grazed plots. 

Conclusions 

Grazing has apparently caused 
a shift in vegetational composi- 
tion on the shallow soil sites of 
Sweetwater County, Wyoming, 
as evidenced by the greater num- 
ber of forb species present on 
grazed areas, greater percentage 
of ground cover made up of 
shrubs, and smaller amounts of 
grass when compared with close- 
ly associated relicts. 

Spring rainfall has consider- 
able effect upon establishment 
of big sagebrush seedlings. This 
factor does not operate alone, as 
no seedlings were evident in 
1956, which was a year with 
more spring precipitation than 
occurred in 1939 and 1940 when 
relatively large number of seed- 
lings were recorded. 

The use of relict areas as a 
basis for judging grazed range 
lands is a common practice. 
However, this study shows a 
wide variation in the vegetation- 
al composition and ground cover 
between relicts of similar shal- 
low soil sites separated by ap- 
proximately 50 miles. This fact 
emphasizes the importance of 
using many relicts or protected 
areas as a basis for judging the 
condition of grazed lands. 

Under the conditions of this 
study it must be concluded that 
big sagebrush and needle-and- 
thread are increasers, while 
winterfat is a decreaser under 
grazing. The reaction of other 
species to grazing pressure was 
not sufficiently definite for ac- 
curate classification as increasers 
or decreasers. 

Summary 

Ground-cover fluctuations on 
both relict and grazed areas were 
high among years. Fluctuations 
in this factor were greater on the 
grazed areas than on the relicts 
for different years. These 
ground-cover changes among 
years may be largely attributed 

Black Rock Butte and Pilot 
Butte in Sweetwater County, 
Wyoming, were studied as true 
natural relict areas to compare 
vegetational composition and 
ground cover with that of grazed 
land of similar rangesite char- 
acteristics surrounding these 
buttes. This is an arid area used 
primarily for winter grazing by 
sheep. 

Average total ground cover 

was greater on both grazed areas 
studied than on their associated 
relicts. Ground cover of shrubs 
and semi-shrubs on the grazed 
land was the main factor ac- 
counting for this greater total. 
Changes in ground cover were 
greater on the grazed areas than 
on the relicts for the years of 
extremes in precipitation. 

Shrubs, semi-shrubs, and forbs 
contributed a greater percent- 
age, and grass and grass-like spe- 
cies made up a smaller percent- 
age of the total ground cover on 
the grazed area than on the relict 
areas. 

One shrub, three grasses, one 
sedge, and thirteen forb species 
occurred on plots of the grazed 
areas, but were not found on the 
relict plots. Two forb species oc- 
curred on the relicts but not on 
the associated grazed land. 

Soil samples analyzed from 
each of the relict areas and from 
the grazed areas varied only 
slightly between the two loca- 
tions. 
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“On open range and in pasture 
lands ground squirrels (Citellus) 
feed largely on filaree and bur 
clover, two of the most valuable 
forage plants in California, and 
become serious competition for 
subsistence against the flocks 
and herds upon which man de- 
pends for his own support” 
(Grinnell and Dixon, 1918). 
Even though ground-squirrel 
populations are no longer as 
dense as in former years, they 
are still sufficiently numerous to 
be of major concern locally. The 
degree to which these squirrels 
compete with cattle for range 
forage is still a question among 
livestock operators and range 
technicians. 

The purpose of this study was 
to determine the role of ground 
squirrels (Citellus beecheyi) on 
range land by expanding the ex- 
perimental approach from cages 
and field enclosures to a pasture 
scale. The experiment was de- 
signed to see if rodent utilization 
of green forage in the winter was 
great enough to measure in 
changes in cattle weights. 

Grinnell and Dixon (1918) cal- 
culated that 200 ground squirrels 
“consume” the same amount of 
range forage as a l,OOO-pound 
steer. Fitch and Bentley (1949)) 
studying the effects of range 
rodents on forage cover at the 
San Joaquin Experimental 

The California Forest and Range 
Experimenti Station is maintained 
at Berkeley in cooperation with the 
University 0 j California. 

Range, found that 6 male ground 
squirrels confined to a half-acre 
enclosure decreased potential 
forage yield by 529 pounds - 
more than 10 times the amount 
the squirrels may. have eaten. 
The results also suggested that 
natural field populations of 
ground squirrels, pocket gophers 
(Thomomys), and kangaroo rats 
(Dipodomys) in some pastures 
of the station might be reducing 
the annual herbaceous forage 
crop by more than one-third. 

Fitch (1947 and 1948)) study- 
ing the seasonal feeding habits 
of ground squirrels, found this 
rodent to be highly selective in 
its diet, feeding for part of the 
year exclusively on forage plants 
that Wagnon et al. (1942) had 
shown were also being grazed at 
that season by cattle. These 
studies showed that both the 
ground squirrels and the cattle 
began feeding on the new annual 
plants soon after seed germina- 
tion and continued through the 
winter months, while the plants 
were growing slowly. It is dur- 
ing this period of inadequate for- 
age growth (Bentley and Talbot, 
1951) that ground-squirrel com- 
petition with livestock for range 
forage is most critical. A surplus 
of forage for both rodents and 
livestock is usually available 
after vegetation starts its rapid 
spring growth. 

Experimenfal Area 

The study was conducted at 
the San Joaquin Experimental 
Range, in the Sierra Nevada 

foothills in Madera County, Cali- 
fornia, at an elevation of about 
1,150 feet. Topography is rolling, 
with generally southwesterly ex- 
posures. Soils are of granitic 
origin, and rock outcrops are 
numerous. The area is in the 
woodland-grass type, with an 
open stand of trees and shrubs 
and a herbaceous cover of annual 
grasses and forbs. Interior live- 
oak (Quercus wislizenii), blue 
oak (Q. douglasii), Digger pine 
(Pinus sabiniana), and wedge- 
leaf ceanothus (Ceanothus cune- 
atus) are the dominant trees and 
shrubs. More detailed descrip- 
tions of the Experimental Range 
are presented by Talbot, Nelson, 
and Storie (1942)) and Bentley 
and Talbot (1951). 

Procedures 

One pair of pastures was used, 
with a reversal of treatment to 
help rule out site differences be- 
tween pastures. The plan was to 
use 2 years for pasture calibra- 
tion, then eliminate the squirrels 
from one pasture for at least 2 
years, and then let the squirrels 
come back on the poisoned pas- 
ture and remove them from the 
other pasture for several more 
years. 

Pasiure 

Pasture 1 (formerly part of 
pasture 8s) and Pasture 2 (for- 
merly part of pasture 3, Bentley 
and Talbot, 1951) were estab- 
lished for this study in 1948. The 
two pastures were selected as 
areas with satisfactory popula- 
tions of ground squirrels and 
similar plant covers containing 
considerable broad-leaved fila- 
rees (Erodium spp.) (Wagnon 
and Biswell, 1947). The pastures 
were separated by about 1 mile, 
but equally accessible to stock- 
weighing facilities. 

The two pastures varied in site 
qualities, but an attempt was 
made to make them equal in 
grazing capacity. Because Pas- 
ture 1 showed greater capacity 
during the first year of calibra- 
tion, its acreage was reduced in 
1949, from 40.40 to 31.53 acres. 

110 
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The size of Pasture 2 was held at 
48.40 acres throughout the ex- 
periment. Acreages of the vari- 
ous site classes, total areas, and 
grazable area for each pasture 
(after size of Pasture 1 was re- 
duced) were: 

Pasture Pasture 
1 2 

Acres Acres ~ ~ 
Swale 1.07 2.76 
Open, rolling slope 9.79 1.11 
Rocky, brushy slope 20.67 44.53 
Total area 31.53 48.40 
Grazable area 28.15 41.30 

The two pastures differed in 
past grazing treatment. Pasture 
1 had formerly been grazed pri- 
marily during the dry-forage and 
winter-forage periods, at a mod- 
erate stocking rate. For 12 years 
Pasture 2 had been grazed dur- 
ing the green forage period, at a 
heavy stocking rate. 

Rodent Census and Poisoning 
A census of ground squirrels 

and certain small rodents was 
maintained in both pastures each 
year of the study. The adult 
breeding population of ground 
squirrels was censused each year 
from January to March, before 
appearance of the young. Some 
censusing was also done in the 
summer and fall. During the 2 
years of pasture calibration, 
when squirrels were in both pas- 
tures, an attempt was made to 
count the squirrels by stationing 
oneself in the pasture and ob- 
serving with field glasses. To 
facilitate counts, numbers about 
12 inches high were painted on 
rocks adjacent to each colony. 
Later a plan of live trapping, 
which was more efficient and 
gave precise counts was adopted. 
Each trapped squirrel was 
marked by cutting off the tip of 
the tail and clipping most of the 
hair from the rest of the tail. 
The few that were not caught 
and marked were easily seen and 
counted while walking through 
the pasture. The Lincoln Index 
was also used with trapped ani- 
mals. It did not give reliable 
population density figures, be- 
cause of the large number of 
dispersals of squirrels. 
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In the fall of 1950 the ground 
squirrels were poisoned in Pas- 
ture 2 and in a l,OOO-foot-wide 
buffer strip. The Madera County 
Agricultural Commissioner did 
the control work, using oat 
groats and Compound 1080 (sodi- 
um fluoroacetate) . The pasture 
was kept free of squirrels in the 
1950-51 and 1951-52 seasons by 
frequent checking, and addition- 
al local poisoning where needed. 
After the ground squirrels were 
kept out of Pasture 2 for two 
seasons, the pasture poisoning 
treatment was reversed. Pasture 
1 was poisoned in the fall of 1952 
and kept free of ground squirrels 
for the next 4 years, in the 
manner previously followed in 
Pasture 2. In an attempt to ex- 
pedite reestablishment of ground 
squirrels in Pasture 2, 80 indi- 
viduals were live trapped in Pas- 
ture 1 and released in Pasture 2. 

To measure the effect of squir- 
rel poisoning on the populations 
of other small rodents, N.A.C. 
S.M. (North American Census of 
Small Mammals) trap lines 
(Calhoun, 1956) were main- 
tained in the spring and fall of 
each year. 

Pasiure Stocking 

Each pasture was stocked with 
10 head of yearling heifers each 
year (except in 1951, when 12 
head were used) after the new 
forage was well started but still 
inadequate to promote weight 
gains in cattle. The forage season 
was divided into two periods: 
the winter forage period, when 
forage grew slowly and the com- 
petition of cattle and squirrels 
for forage was to be studied, and 
the green forage period, which 
included the rapid growth and 
drying of the forage. The cattle 
were not in the pastures in sum- 
mer. Both pastures were deliber- 
ately stocked so that the cattle 
would lose weight during the 
winter forage period-to deter- 
mine if the influence of squirrels 
on the pasture could be measured 
by a change in cattle liveweight 
when the squirrels were re- 

moved from one pasture. The 
heifers were maintained in both 
pastures until the close of the 
following green forage period. 
If, at this time, one pasture was 
judged to contain more ungrazed 
vegetation than the other, all the 
heifers were placed in it until 
the vegetation was grazed to a 
comparable degree. The heifers 
received no supplemental feeds 
other than plain block salt. They 
were weighed individually at 
about monthly intervals, after 
being confined overnight in a 
dry corral lot. 

Herbage Measurements 

Herbage yield in each pasture 
was measured annually near 
plant maturity, in May, to deter- 
mine the relative productivity of 
the pastures. The vegetation was 
clipped on fifty 60-square-foot 
quadrats in each pasture. These 
quadrats were relocated each 
year and protected from live- 
stock grazing by cages made of 
2-inch-mesh poultry netting. 
Smaller rodents may have eaten 
some of the vegetation on the 
quadrats, but ground squirrels 
apparently did not enter the 
cages. 

Herbage residue remaining 
after the heifers were removed 
was sampled in each pasture, 
except in one year, by picking 
up the ungrazed vegetation on 
square-foot quadrats. These 
measurements were taken after 
both pastures appeared to have 
been grazed to a comparable 
degree. 

Resulfs 
_ Rodent Numbers 

Pasture 2 contained a substan- 
tially greater population of 
breeding ground squirrels than 
did Pasture 1 during the 2-year 
calibration period. The estimated 
numbers of adult squirrels pres- 
ent during the winter months 
(Table 1) shows that, for the 
first year, Pasture 1, with 2.79 
ground squirrels per grazable 
acre, had only about half the 
density of squirrel population of 
Pasture 2, with 5.32. During the 
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Table 1. Estimated number of ground squirrels per pasture and per grazable 
acre for each winter forage period (January flo March). 

Pasture 1 

Number of Squirrels per 
squirrels grazable acre 

Pasture 2 

Number of Squirrels per 
squirrels grazable acre 

average) more rodents than did 
Pasture 1. The reasons for these 
changes are not known. 

1949* 100 2.79 220 5.33 
1950 90 3.20 200 4.84 
1951 120 4.26 0 0 
1952 100 3.55 0 0 
1953 0 0 20 0.48 
1954 0 0 40 0.97 
1955 0 0 85 2.06 
1956 0 0 60 1.45 

;In 1949 Pasture 1 had 35.83 grazable acres, then it was reduced to 28.15. 

squirrels. In 1951 and 1952, after 
squirrels in Pasture 2 were poi- 
soned, Pasture 1 had 50 to 76 per- 
cent (68 percent average) more 
small rodents than did Pasture 2. 
For the next four years after 
Pasture 1 was poisoned, Pasture 
2 had.6 to 80 percent (34 percent 

Other herbivores present that 
did not show up in the trapping 
included a few gray squirrels 
(Sciurus), fewer than three 
pocket gophers (Thomomys) per 
acre, a small number of harvest 
mice (Reithrodontomys), an oc- 
casional jack rabbit (Lepus), a 
cottontail (Sy Zvilagus) about 
every 4 or 5 acres, and an occa- 
sional mule deer (Odocoileus). 
No meadow mice (Microtus) 
were found in the grazed pas- 
tures. 

Herbage Yield and Utilization 

Yearly herbage yields of one 
pasture in relation to the other 
varied considerably during the 8 
years of the study (Table 2). The 
yield per grazable acre in Pas- 

Table 2. Dry weight herbage yields per grazable acre from control and 
experimental plasfures, with yield differences and weight of residue on 
fhe experimental pastures. 

Year 

second year of calibration the 
population of Pasture 1 in- 
creased to 3.19 squirrels per graz- 
able acre, and the density in 
Pasture 2 dropped to 4.84. 

At the end of the calibration 
period the ground squirrels were 
removed from Pasture 2 by poi- 
soning in the fall of 1950. During 
the next 2 years, 1951 and 1952, 
the squirrel population remained 
about the same in Pasture 1: 
4.26 squirrels per grazable acre 
in 1951, and 3.55 in 1952. 

After the completion of data 
collection in 1952 the squirrels in 
Pasture 1 were poisoned. But an 
attempt to expedite the rebuild- 
ing of a squirrel population in 
Pasture 2 by introducing 80 
squirrels from Pasture 1 was not 
very successful. Only about 10 
of these squirrels were still pres- 
ent in Pasture 2 a year later, 
when the total population was 
only 20. In the next 3 years, the 
squirrel population of Pasture 2 
came nowhere near its original 
density. In 1955, at its highest 
population, it was still only 40 
percent of the average density 
for the calibration years. In 1956 
the squirrel density decreased to 
29 percent of the calibration 
period. 

For some unexplained reason 
the number of smaller rodents 
caught in Calhoun-line trapping 
(Peromyscus boy1 ei, P. manicu- 
Zatus, P. truei, Perognathus inor- 
natus, and Dipodomys heerman 
ni) was usually lower in the pas- 
ture that was free of ground 

Year 
Base yield 

control pastures Pasture 
Herbage at Residue after 

plant maturity heifers removed 

Zbs. Zbs. 
197 
174 

Zbs. 

1,053 
790 
263 

1949 1,300 

1950 2,300 

1951 3,100 

1952 2,200 

1953 1,700 

1954 2,400 

1955 2,000 

1956 1,600 

1 
2 

1 
2 

1,912 
1,845 

67 

833 
637 

2,718 
2,322 

396 

605 
797 

1 
2 

1 
2 

1,687 
2,041 

-354 

732 
1,266 

1,714 
1,264 

450” 

651 
684 

1 
2 

1 
2 

2,265 
1,420 

845”” 

998 
892 

1 
2 

1,805 
1,134 

671** 

1,549 
1,502 

47 

1 
2 

567 
410 

* Difference significant at .05 level. 
** Difference significant at .Ol level. 
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ture 1 averaged 299 pounds more 
than the yield of Pasture 2, vary- 
ing from 845 pounds greater to 
354 pounds less. Neither pasture 
showed a consistent upward or 
downward trend in productivity 
when compared with the other. 

By comparing the annual pro- 
duction on Pastures 1 and 2 with 

’ two control pastures used in an- 
other experiment, it is apparent 
that the yield of Pasture 2 devi- 
ated from the annual base yield 
of the two control pastures more 
than did the yield of Pasture 1 
(Table 2). Yields of Pasture 1 
averaged 89 percent of the base 
yields of the control pastures 
during the 8 years, and did not 
vary significantly from the base 
yield in any year. Yields of Pas- 
ture 2 were more variable, 61 to 
94 percent, averaging 74 percent 
of the base yields. 

During the first two winters, 
the pasture calibration period, 
plant growth was noticeably 
greater in Pasture 1 than in Pas- 
ture 2. In 1951 (the 1950-51 sea- 
son) and for the remainder of 
the study, winter forage growth 
was typically slow in both pas- 
tures. The reduction in winter 
plant growth in Pasture 1 in 
1951 apparently was the result 
of close grazing this pasture for 
2 years. This pasture had previ- 
ously been moderately grazed 
(Bentley and Talbot, 1951). 

Each year-except during the 
calibration period and in 1955 at 
the conclusion of the study - 
heifers were moved from Pas- 
ture 1 and added to those in Pas- 
ture 2, a much larger pasture, 
until the utilization on the two 
pastures appeared equal. Utiliza- 
tion of the two pastures was fair- 
ly comparable during all 8 years 
except 1952 (Table 2). 

Because the two pastures were 
less alike in herbage production 
than desired, a longer calibration 
period would have helped rule 
out certain inconsistencies. Even 
so, the pastures served adequate- 
ly to show that changes in rodent 
populations affected gains of the 
heifers. 
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Livestock Gains and Losses 

Data on stocking of the pas- 
tures and average livestock 
weight changes are given in 
Table 3. The initial pasture- 
stocking date varied from De- 
cember 5 to February 25, and 
the terminating date of the en- 
suing winter-forage periods va- 
ried from February 19 to April 
7. The terminating date of the 
green-forage periods varied from 
May 2 to June 20. Thus, the 
winter-forage period varied from 
32 to 97 days, with an average of 
62 days, and the green-forage 
period varied from 55 to 105 
days, with an average of ‘74 days. 
During the first 2 years the heif- 
ers were kept in both pastures 
after the forage had dried. For 
the remaining 6 years, except 
1955, only Pasture 2 received ad- 
ditional grazing (varying from 
180 to 680 heifer-days) after the 
green-forage period each year, to 
adjust its grazing use to that of 
Pasture 1. 

During the calibration period 
(1949 and 1950) the heifers in 
Pastures 1 and 2 showed average 
individual weight losses for the 
winter-forage period of 30 and 
29.5 pounds, respectively, and av- 
erage weight gains for the green- 
forage period of 156.5 and 155.5 
pounds, respectively. Average 
weight variations for the various 
weigh periods are quite compar- 
able, and the small differences 
are not significant. During this 
period the average number of 
ground squirrels in Pasture 1 
was 95 compared to 210 in Pas- 
ture 2 (Table 1). 

In 1951 and 1952 ground squir- 
rels were present in Pasture 1 
(average of 110) but removed 
from Pasture 2. During the win- 
ter-forage period for these two 
years the heifers in Pasture 1 
(with squirrels) showed average 
weight losses of 24 and 9 pounds 
(average 16.5)) respectively, 
while the heifers in Pasture 2 
(no squirrels) made an average 
weight gain of 72 and 37 pounds 
(average 54.5)) respectively. 

Thus, during this 2-year period, 
1951-1952, the heifers in the 
squirrel-free pasture averaged 
71 pounds greater gain (average 
greater daily gain of 1.03 pounds) 
than the heifers in the pasture 
that contained squirrels. The dif- 
ferences in heifer weights be- 
tween pastures are significant at 
the 1 percent level. In the green- 
forage period the heifers in Pas- 
ture 1 made average gains of 116 
and 138 pounds (average 127)) 
respectively, as compared to 120 
and 139 pounds (average 129.5)) 
respectively, for the Pasture-2 
heifers. These results are quite 
comparable. 

From 1953 through 1956, 
ground squirrels were removed 
from Pasture 1 and allowed to 
return to Pasture 2. Unfortu- 
nately, the squirrel population 
did not build up again in Pasture 
2, and the average population for 
the 4 years was only 51 squirrels, 
instead of the 210 present during 
the first 2 years of calibration. 
During the winter-forage period 
the Pasture-l heifers showed av- 
erage weight changes of + 11, 
-18, -30, and -45 pounds (av- 
erage -20.5)) respectively, as 
compared to f22, -30, -41, and 
-38 pounds (average -21.7)) re- 
spectively, for the Pasture-2 
heifers. There was little differ- 
ence between the 4-year average 
weight losses of the heifers in 
the two pastures. 

In the green-forage period the 
heifers in Pasture 1 made aver- 
age gains of 130,135,176, and 173 
pounds (average 153.5)) respec- 
tively, as compared to 130, 159, 
189, and 223 pounds( average 
175.2)) respectively, for the Pas- 
ture-2 heifers. Thus, in the first 
year of reversal of poisoning 
treatment of the pastures, the 
average weight gains in Pastures 
1 and 2 were identical, whereas, 
in the 3 following years, the heif- 
ers in Pasture 2 (some squirrels) 
made greater average gains-24, 
13, and 50 pounds (average 21.7)) 
respectively. Reasons for these 
differences are not apparent. 
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Table 3. Summation of pasture stocking, average heifer weights, and average weight gains and losses on the 
experimental pastures. 

Winter Forage Period Green Forage Period 
Additional 
heifer-days 

- 

. Number 
of 

Pasture heifers 
Weigh 
period 

Average Average 
initial weight 
heifer gain 

weight or loss 
lbs. lbs. 

Weigh 
period 

Average Average of grazing 
initial weight to equalize Number 

heifer gain grazing of 
weight or loss conditions squirrels 

lbs. lbs. 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

1 

2 

10 

10 

10 

10 

12 

12 

10 

10 

10 

10 

10 

10 

10 

10 

10 

10 

2-25-49 
to 

3-29-49 
32 days 
l-6-50 

to 
3-Z-50 

55 days 
12-5-50 

to 
3-8-51 

93 days 
2-5-52 

to 
4-7-52 

62 days 
1-16-53 

to 
z-19-53** 
34 days 
l-6-54 

to 
3-3-54 

56 days 
12-14-54 

to 
3-21-55 
97 days 
12-30-55 

to 
3-7-56 

68 days 

573 -8 

566 -4 

541 -52 

543 -55 

520 -24 

517 +72* 

557 -9 

554 +37* 

484 +11 

488 +22 

560 -18 

561 -30 

530 -30 

530 -41 

550 -45 

550 -38 

3-29-49 
to 

5-26-49 
58 days 
3-Z-50 

to 
6-4-50 

94 days 
3-8-51 

to 
5-2-51 

55 days 
4-7-52 

to 
6-5-52 

59 days 
2-19-53 

to 
5-5-53 

75 days 
3-3-54 

to 
5-5-54 

63 days 
3-21-55 

to 
6-14-55 
85 days 
3-7-56 

to 
6-20-56 

105 days 

565 

562 

489 

488 

496 

589 

548 

591 

495 

510 

542 

531 

500 

489 

505 

512 

+ 109 400 100 

+113 400 220 

+204 310 90 

+198 310 200 

+116 0 120 

+120 480 0 

+138 0 100 

+139 680 0 

+130 0‘ 0 

+130 180 20 

+135 0 0 

+159 180 40 

+176 0 0 

+189 0 85 

+ 173 0 .o 

+223 180 60 
* Differences significant at the 1 percent level. 

** Forage conditions were not as adverse in this period as in the other periods. 

Discuss3ion 

A number of complications de- 
veloped with this experiment. 
The most serious one was that 
the original squirrel populations 
did not return when the pasture 
poison treatment was reversed in 
an attempt to rule out some of 
the inevitable differences in site 
conditions. It later developed 
that the size of Pasture 1 should 
not have been so drastically re- 
duced after the first year. 

In spite of the above shortcom- 
ings, the presence of squirrels on 
Pasture 1 in 1951 and 1952 did 
appreciably affect heifer weights 

during the winter forage period 
of inadequate green feed. The 
heifers on the squirrel-free pas- 
ture averaged a daily gain of 1.03 
(1951) and 0.75 (1952) pounds 
more than did the heifers on the 
pasture containing squirrels. Ex- 
pressing these data differently, 
for each squirrel that was de- 
stroyed in Pasture 2 in 1951, 
there was an increase of about 
4.5 pounds of heifer weight dur- 
ing the winter forage period; in 
1952 the increase per squirrel de- 
stroyed was about 2.2 pounds. 

Comparing average squirrel 
populations and heifer gains dur- 
ing the a-year calibration period, 

1949-50, with those during the 
first poisoning period of 2 years, 
1951-52, also shows the extent to 
which squirrel-poisoning in- 
creased heifer gains. The rela- 
tive squirrel populations were 
changed by 225 squirrels; 210 
were removed from Pasture 2, 
and the population increased 15 
squirrels in Pasture 1 (Table 1). 
For the total grazing season the 
heifers gained an average of 74 
pounds more in the poisoned pas- 
ture than in the pasture with 
squirrels, compared to equal 
gains during the calibration pe- 
riod when squirrels were in both 
pastures (Table 3). The in- 
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creased production in poisoned 
pasture equaled 33 pounds per 
heifer for every 100 squirrels 
that had been removed. This 
totals 330 pounds for the 10 heif- 
ers in the pasture. 

pastures, 10 heifers in each pas- 
ture were weighed at about 
monthly intervals, and the yield 
of mature herbaceous forage was 
determined. After 2 years of 
calibration, the squirrels were 
kept out of one pasture for 2 
years. The pasture poisoning 
treatment was then reversed, 
and the squirrels were allowed 

-to come back on the previously 
poisoned pasture. Unfortunately, 
the squirrels in the previously 
poisoned pasture never recov- 
ered to more than 40 percent of 
their former density. 

materials and assistance in control- 
Zing squirrels. 
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Summary 

Two pastures, one of 32 and 
the other of 48 acres, were estab- 
lished at the San Joaquin Ex- 
perimental Range in an attempt 
to measure the degree that 
ground squirrels (Citellus beech- 
eyi) compete with livestock for 
green forage during the winter 
forage period, when feed is short 
and squirrels show greatest com- 
petition with livestock for the 

. forage. Each year for 8 years, 
rodents were censused on the 

The greatest effect occurred 
during the winter forage period 
of 1951 and 1952, when each heif- 
er on the pasture without ground 
squirrels averaged 96 and 46 
pounds, respectively, greater 
gain than the heifers on the pas- 
ture containing squirrels. This 
represents a greater daily gain 
of 1.03 and 0.75 pounds. Tech- 
nique difficulties that were en- 
countered are discussed. Results 
illustrate that the degree to 
which ground squirrels compete 
with cattle for forage on range- 
lands is highly variable from 
year to year. 
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Rate of Twig Elongation of Chamise 
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Chamise (Adenostoma fascicu- 
Zatum) is one of the major shrubs 
of the chaparral belt in Cali- 
fornia. Increasing emphasis on 
watershed management and the 
manipulation of brush covers for 
livestock and deer feed requires 
that additional information be 
obtained on the growth habits of 
the important plants. The objec- 
tives of this study were to deter- 
mine the rate of twig elongation 
and the pattern of chamise 
growth. Three growth forms of 
chamise were studied. These 
were ungrazed mature plants 
which attain a height of 6 to 8 
feet, plants that were hedged by 
deer browsing to heights of 
about 3 feet or less, and root 
crown sprouts which occurred 
after the tops had been killed by 
fire. The response of twigs to 
removal of the terminal bud was 
determined. 

The study was conducted on 
three sites on the Hopland Field 
Station of the University of Cali- 
fornia during the 1956 growing 
season. The Station is approxi- 
mately 110 miles north of San 
Francisco and 40 miles inland 
from the ocean. The elevation 
varies from 500 to 3000 feet. Pre- 
cipitation averages about 35 
inches per year, although in 
1955-1956 it was about 40 percent 
above normal. Most of the area 
is of the oak-woodland and an- 
nual grass types with belts of 
chamise and other chaparral spe- 
cies on the upper slopes. 

1 
Previous Studies 

Chamise is a native plant of 
California and is found exclu- 
sively in California and Lower 
California (U. S. Forest Service, 
1937). Cooper (1922) made some 

of the earliest anatomical and 
ecological descriptions of cha- 
mise in his study of the broad- 
scleorphyll vegetation in Cali- 
fornia. A difference between 
leaves of mature plants and those 
of sprouts was recognized. 

Watkins and de Forest (1941) 
found that chamise in southern 
California exhibited irregular 
growth. Twig elongation was 
greater on northern exposures 
than on southern exposures. 
Much of the growth on mature 
plants was from lateral buds be- 
cause the terminal buds had de- 
veloped inflorescences the previ- 
ous year. Twig elongation was 
uneven, in that some twigs grew 
before others started, and showed 
variation in length ranging from 
0.1 mm. to 20 cm. A second but 
shorter period of growth oc- 
curred in the fall during favor- 
able years. 

Miller (1947) found the growth 
rate of chamise to be highest 

during early April. His studies 
substantiated those of Bauer 
(1936) who found that growth 
was highly correlated with evap- 
oration rate. Setchell (1925) pre- 
sented evidence that tempera- 
ture controlled time of flower- 
ing. Vegetative growth precedes 
flowering in chamise. There is a 
lag of 13 to 18 days in time of 
flowering for each rise of 1,000 
feet in elevation in the Santa 
Ana Mountains of southern Cali- 
fornia (Pequegnot, 1951). 

Chamise sprouts from the root 
crown following fire or other 
means of top removal. Sampson 
(1944)) Biswell, et al. (1952)) and 
Horton and Kraebel (1955) re- 
ported rapid increase in brush 
density following fire. Sprouts 
at the end of the first year 
ranged between 22 and 32 inches 
in height in northern California 
(Biswell, et al., 1952) and 19.1 
inches in southern California 
(Horton and Kraebel, 1955). 
Sprouts are eaten by deer and 
livestock and furnish nutritious 
forage at least for a year or two 
after burning (Reynolds and 
Sampson, 1943). 

These studies indicate that 
chamise grows more in certain 
locations than others and that 
the response will vary from year 
to year. The present study was 

FIGURE 1. Ungrazed mature plants of chamise are shown in the background with hedged 
plants in the foreground. Photo taken November 7, 1956. 
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undertaken to determine if 
growth variations also occurred 
between different growth forms 
and between twigs located at 
different positions on a plant. 

Growth of Mature Chamise 

One branch of the previous 
year’s growth was selected on 20 
mature plants, and these 
branches were tagged below the 
new growth with an aluminum 
tag. Each twig to be measured 
was marked with colored string. 
The new growth was measured 
at two-week intervals to the 
nearest l/100 foot from its point 
of origin to the terminal tip. 
Twigs from three distinct posi- 
tions on the branch were meas- 
ured: one nearest the end of the 
branch, a second near the mid- 
dle, and the lowest twig on the 
branch. Only branches above the 
reach of browsing animals were 
selected (Figure 1.) The initial 
measurements were made on 
April 14, 1956, shortly after 
growth had commenced. 

Two distinct twig patterns 
were observed at the beginning 
of the study. One type consisted 
of a single long leader without 
lateral branching and the other 
consisted of a shorter leader with 
lateral branches. Current growth 
was initiated from lateral buds 
of both types. Twigs on both 
growth patterns were measured. 
However, because of similarity 
in the growth rates the data were 
combined for final presentation. 

On April 14 all growth was 
vegetative. By April 28 flower 
buds were emerging. On June 8 
the plants were in full bloom and 
by June 23 the petals had begun 
to drop and the pollen was gone. 
Between June 8 and June 23 
elongation ceased, and thereafter 
the twigs became somewhat 
coarse and woody. 

The regression curves of ac- 
cumulated growth for the termi- 
nal position twigs, middle posi- 
tion twigs, and lower position 
twigs are shown in Figure 2. The 
fitted curves were calculated 
from the recorded lengths of the 
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FIGURE 2. Regression curves of chamise twig elongation for current growth on various 
parts of the mature plant. The upper curve is for terminal position twigs, the middle 
curve for intermediate position twigs, and the lowest curve for twigs in the bottom posi- 
tion on the major branches. 

twigs by the formula, Y = a -I- 
b log X. “Y” is the length ex- 
pressed in feet, and “X” is the 
number of days from inception 
of growth. Equations which ex- 
press these data are for the ter- 
minal, middle, and lower posi- 
tions, respectively: 
Y = -0.4453 + 0.4429 log x, 
Standard error of estimate = 0.1253 
Y = -0.3039 + 0.3227 log X, 
Standard error of estimate = 0.1053 
Y = -0.2082 + 0.2332 log X, 
Standard error of estimate = 0.0839 

Average length for the termi- 
nal twigs was 0.41 foot, for the 
middle twigs, 0.3 foot, and for the 
lower ones, 0.23 foot. The higher 
the twig on the plant the faster 
was its growth and the greater 
its final length. 

The exact date of growth in- 
ception was not known, as 
growth was in progress at the 
time of first measurement. Av- 
erage twig lengths on April 14 
were 0.13 foot, 0.1 foot, and 0.08 
foot for the terminal, middle, and 
lower twigs, respectively. How- 
ever, an arbitrary inception date 
was needed to compute the re- 
gression. By extrapolation of 
the growth data a lapse of 21 
days was assumed to have oc- 
curred between the start of 
growth and the first measure- 
ment. Computation places the 
growth initiation date as ap- 

proximately March 24. As twig 
elongation ceased after June 23, 
a 91 day growing season was 
found for mature chamise in this 
area for the environmental con- 
ditions of 1956. Possibly twig 
diameters continued to increase 
after than date. The variations 
in growth between years needs 
to be determined. 

In Figure 2 the lower portion 
of each regression curve is shown 
by a dashed line. This assumes 
that the early growth follows an 
“s” curve (Meyer and Anderson, 
1952). These curves cannot be 
used beyond the 91st day of 
growth because twig elongation 
had ceased by that time. 

On all tagged twigs, growth 
for the 1956 growing season was 
terminal with lateral branching 
absent; however, lateral branch- 
ing occurred on other twigs. 
After approximately 35 days of 
growth flower buds appeared 
near the ends of most of the 
twigs. Maximum daily tempera- 
ture was in the high 60’s at that 
time, and according to Setchell 
(1925) and Pequegnot (1951) 
flowering of chamise is corre- 
lated with rise in air tempera- 
tures above 59” F. 

The average percentage by 
length of the vegetative part of 
the twigs remaining after flower 
maturity was 49.4, 41.5, and 48.1, 
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for twigs in the three positions. nal growing point elongated and 
On all twigs an average of 46 no lateral branching occurred. 
percent remained alive after the 
flowers had died. 

Flower buds appeared on the 
side branches of some plants by 

Hedged Mature Plants May 11. Usually these were only 
After fire many root crown on the upslope side. Deer graze 

sprouts and seedlings of chamise mostly on the dpwnslope side of 
appear. Browsing by animals re- the plants and consequently that 
stricts the plants from attaining side of the plant was more se- 
their full normal height, and a verely hedged. Apparently, pres- 
hedged growth form develops as 
the plants mature. 

sure of browsing by deer on the 

The size and shape of the 
tops of plants inhibits or restricts 

hedged plants varied greatly. 
the plant from forming reproduc- 

Most were very low-growing, 
relatively wide across, and had 0.9 

dense foliage. This shape is the 
result of removal of all new twig 
growth each year on the tops of 
the plants and partial removal on 
the sides (Figure 3). 

In this study 18 hedged plants 0.6 

were caged on April 14. Typical, 
uniform plants were selected. I- 
Two twigs on the tops and two W 

twigs on the side of each plant W 
L 

_ FIGURE 3. These hedged chamise plants are low-growing and have dense foliage. Photo 
taken April 2, 1957. 

Figure 4 presents the regres- 
sion curves of accumulated 
length of the top and side 
branches, respectively. In a simi- 
lar manner as described with 
mature chamise the date of 
growth inception was approxi- 
mated to be 18 days prior to 
April 14. Elongation of twigs 
had ceased by July 24, thus giv- 
ing a 119-day growing season. 

The regression equations 
which express the growth for the 
top and side branches respective- 
ly are: 
Y = -0.859 + 0.81 Log X 
Standard error of estimate = 0.3137 
Y = -0.4966 + 0.5376 Log X 
Standard error of estimate = 0.2427 

With progression of the season 
two growth patterns appeared. 

were selected and marked with 
aluminum tags. The tag on each 03 
twig was attached at the point 
where new growth began; in that 
way it served as a reference point 
for each measurement. Twig 
lengths were measured in the 
same manner as with mature 0 

plants. 
Twig growth at the first of the 

growing season was typified by 
an- increase in length; the termi- 
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FIGURE 4. The top regression curve shows the elongation of top branches on hedged 
chamise plants, and the lower curve is for side branches. 

HEADY 

tive growth on these branches. 
However, twigs on the tops of 
the plants had more vigorous 
vegetative growth than the side 
twigs. There appeared to be a 
direct relationship between the 
degree of flowering and the de- 
gree of hedging. By July 9 the 
petals were dropping, and the in- 
florescenc& had become dry and 
brown. This is approximately 
two weeks later for hedged than 
for ungrazed plants in the same 
area. 
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Some twigs of the larger, more 
vigorous plants initiated lateral 
branching from the basal portion 
upward toward the twig tip. Lat- 
eral branches were at 45 to 60 
degree angles from the main 
axis of the twig. Larger size and 
greater plant vigor seemed to be 
factors correlated with degree of 
branching. However, the major- 
ity of all twigs continued ter- 
minal growth without branch- 
ing. The unbranched twigs were 
more leafy and succulent, while 
the branched twigs had fewer 
leaves in proportion to twig size 
and became more woody. Both 
patterns were observed on the 
same individual plant. . 

Root Crown Sprouts 
The crown sprouts appeared 

approximately April 14, one 
month after a controlled spot 
burn. Sprouting occurred first 
from the periphery of the root 
crowns and later from the basal 
portion of the charred stems. 

Twenty charred root crowns 
were selected on April 28. Ex- 
closures to exclude deer, sheep, 
and rabbits were erected about 
each crown (Figure 5). Three 
sprouts per crown were selected, 

FIGURE 5. Chamise sprouts protected from 
grazing and showing growth after 203 days. 
Growth continued for approximately one 
month after photo was taken. Maximum 
height was 4.67 feet. Uncaged sprouts in 
the vicinity were grazed and did not attain 
a height of more than one inch. 

and their total lengths measured 
at approximately two-week in- 
tervals until cessation of growth, 
December 12, after 235 days. 

Sprouts from root crowns dif- 
f er markedly from the new 
growth on mature and hedged 
plants. The rate of shoot elonga- 
tion is extremely rapid from the 
start of growth through the hot, 
dry, summer months and into the 
fall (Figure 6). This curve was 
computed in the same manner as 
those shown earlier. The regres- 
sion formula for accumulative 
sprout growth is: 

Y = -2.23 + 1.925 log X 
Standard error of estimate = 0.62 
Extrapolation of the growth data 
gave an arbitrary growth incep- 
tion date 10 days prior to the 
first measurement. 

The average length of sprouts 
at the final measurement, De- 
cember 12, was 2.24 feet, the tall- 
est tagged sprout measured 3.75 
feet and the shortest, 0.66 feet. 
Longer and shorter sprouts were 
present. Considerable variation 
in lengths of twigs occurred at 
any one time of measurement. 
The shorter twigs elongated at a 
slower rate .after 60 days, while 
the longer twigs continued at a 
fast rate. 

The number of sprouts varied 
according to the size of the root 
crown. Sprouting occurred very 
rapidly, and in a short time after 
the first appeared there were as 
many as 500 sprouts on a single 
large crown. A peak number was 
counted on May 25, and many 
sprouts died before July 24. 
Thereafter, numbers decreased 
at a much slower rate. Great 
density of sprouts and their com- 
petition for light may be one 
reason for the sharp decrease in 
the numbers of sprouts. As the 
growing season progressed the 
larger sprouts gained greater 
dominance. By December not 
more than half of the sprouts re- 
mained alive on the larger crown. 
The mortality was not as great 
on small crowns. An occasional 
new sprout appeared throughout 
the season. 

FIGURE 6. The regression curve shows elon- 
gation of root crown sprouts in relation to 
time in days. Note that the scale is differ- 
ent from that in Figures 2 and 4. 

Growth of new sprouts was 
without branching at first but by 
July 10 branches were present. 
As the growing season progressed 
the sprout stems and branches 
became woody. Some of them 
attained a half-inch diameter at 
the base. 

Effects of Terminal Bud 
Removal on Twigs of 

Maiure Plants 
This study was concerned with 

the growth of axillary branches 
in response to removal of the 
terminal bud. On many species 
of plants axillary buds are stim- 
ulated to grow when the termi- 
nal bud is removed. This is 
known as apical dominance 
(Meyer and Anderson, 1952). It 
expresses the inhibiting effect of 
a terminal bud upon lateral bud 
development. Chamise exhibits 
apical dominance, but no previ- 
ous data were found for this 
species. 

The removal of the terminal 
portion containing six leaf fasci- 
cles was made to simulate graz- 
ing at different dates throughout 
the growing season. The plants 
studied were in an exclosure, 
and the study was initiated on 
May 12 shortly after active 
growth began. 

A sample of twenty plants was 
used. On nineteen plants of the 
sample one twig was treated 
every two weeks from May 12 to 
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August 6. On one plant five twigs 
were treated every two weeks to 
observe whether the same growth 
responses that occurred between 
plants existed within a single 
plant. Only actively growing 
twigs were selected. Some twigs 
had an inflorescence and some 
did not. Each twig tipped was 
marked with an aluminum tag. 

The twigs exhibited four dif- 
ferent responses to tipping: no 
noticeable growth response, re- 
productive axillary growth; veg- 
etative axillary growth, and en- 
largement of leaves (Figure 7). 
When part of an inflorescence 
was removed the remaining 
pedicels lengthened laterally and 
gave the flower cluster a spread- 
out or opened appearance. Lat- 
eral vegetative branches devel- 
oped on part of the tipped twigs. 
In some cases the tipped twig 
neither flowered nor grew later- 
al branches, but the leaves were 
larger and more succulent. The 
responses to tipping that oc- 
curred within a single plant were 
the same as those between indi- 
vidual plants. More than one 
type of response occurred on 
twigs of the same plant for the 
majority of tipping dates. 

The results indicate the extent 
of different responses in relation 
to time. At the time of initiation 
of the study some of the twigs 
were already setting flower buds. 
These buds opened approximate- 
ly June 1, and by the first week 
in July blooming had ceased and 
petals were falling. This is sub- 
stantiated by the fact that no 
new axillary branching of the 
flower clusters occurred follow- 
ing the June 23 treatment. The 
greatest amount of flower 
branching on tipped inflores- 
tenses occurred with the May 25 
treatment, which was in a period 
of rapid growth. Slightly more 
branching occurred with the 
June 23 treatment than with the 
June 7 treatment. In all cases 
this response was complete by 
July 23. 

Vegetative axillary branching 
occurred only in twigs tipped on 

FIGURE 7. The growth responses to terminal bud removal on mature plants were, left to 
right: leaf enlargement, vegetative axillary growth, and the last two, reproductive axillary 
growth. The arrows indicate where the buds were removed, 

May 12, May 25, and June 7. 
Leaf enlargement occurred to 

some extent with each date of 
treatment and increased in all 
cases from July 23 to September 
4. Following the July 9 treat- 
ment, all growth response was 
leaf enlargement with the larg- 
est amount, 68 percent, occurring 
with the date of treatment. 

Discussion 

Growth began at approximate- 
ly the same time for the mature 
and hedged plants. However, 
the hedged plants grew for a 
longer period. In fact the sprouts 
grew all summer and fall. It 
should be noted that for the 
hedged plants twig elongation 
continued for about two weeks 
after the petals dropped, where- 
as there was little growth after 
this time for the mature plants. 

Time of growth cessation has 
been mentioned as a possible 
guide to the time to measure pro- 
duction of browse species where 
the grazing is yearlong. The data 
presented indicate that shortly 
after flower maturity would be 
the ideal time for chamise. How- 
ever, with sprouts there seems 
to be no clearcut indication of 
time because they grow during 
the entire summer and fall sea- 
sons. If new sprouts are continu- 
ally removed by grazing, addi- 
tional buds germinate but the 

extent to which this happens is 
not known. If the sprouts con- 
tinue to grow without grazing 
during the first year, the basal 
portions become woody and can- 
not be classed as forage. Thus 
determination and measurement 
of browse on chamise sprouts 
needs additional study. 

Measurement of production 
and use of browse on game 
ranges is an important tool in 
game management. This study 
indicates that, at least for cha- 
mise, the new growth may be 
different on different parts of 
the plant. Top or terminal 
branches grew longer than side 
branches. Probably grazing is 
more severe on the terminal 
branches. This is indicated when 
a plant develops a hedged ap- 
pearance. If the ungrazed twigs 
are mostly side branches, which 
are naturally shorter than the 
terminals, then to use them for 
standards of ungrazed lengths 
leads to an underestimate of the 
amount of browse used. These 
data indicate that sampling of 
browse must take into account 
the position of the sample on the 
brush plant. 

The data on effects of remov- 
ing the terminal portion of cha- 
mise twigs indicates that grazing 
during the season of fast growth 
leads to branching and probably 
additional production of browse. 

. . 
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Perhaps there is also additional 
feed produced by the enlarged 
leaves through the summer and 
fall. 

Summary 

The rate of twig elongation 
and pattern of growth in the 1956 
growing season were determined 
on three growth forms of cha- 
mise. These were mature plants, 
hedged plants, and root crown 
sprouts. 

Crown sprouts grew faster and 
over a longer period than new 
twigs on either hedged or un- 
grazed mature plants. Top twigs 
on hedged plants were generally 
longer than side twigs. The high- 
er the position of new twigs on 
mature plants the longer they 
became. 

The lengths of the growth pe- 
riods were different with each 
growth form. Initiation of twig 
elongation occurred on approxi- 
mately March 24 for the mature 
and hedged plants and slightly 
later for the crown sprouts. 

Elongation ceased by June 23 
on mature plants, July 24 on 
hedged plants, and not until late 
autumn with the crown sprouts. 

Patterns of twig branching be- 
tween growth forms were not 
markedly different except for 

the magnitude of branching. 
With the hedged and mature 
plants the majority of the twigs 
did not branch. Amount of vigor 
was assumed to be a factor in 
the amount of twig branching. 

Three growth responses oc- 
curred following removal of the 
terminal bud of twigs of mature 
plants: reproductive axillary 
growth, vegetative axillary 
growth, and enlargement of 
leaves. Some twigs showed no 
response. The greatest amount 
of vegetative lateral branching 
occurred in the spring period of 
good growing conditions and 
rapid plant activity. The great- 
est growth response over the en- 
tire growing season was leaf en- 
largement. This would indicate 
that additional plant material 
would be produced if twigs were 
grazed during the growing 
season. 
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WILLIAM HUBER, Director of the 
Fire Prevention Program, U. S. For- 
est Service, states that SMOKEY BEAR 
has a range fire prevention poster 
available for distribution. The at- 
tractive poster, shown in the accom- 
panying figure, is 12 x 24 inches and 
is in color. The poster is suitable for 
framing for use in the office, school- 
room, other public places, or in the 
home. 

The poster may be obtained free 
simply by writing to “Smokey Bear 
Headquarters”, Forest Service, 
Washington, D. C. 

Don’t let your carelessness destroy this! 
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after clipping. When 40 percent 
or less of the foliage was re- 
moved, cessation of root growth 
did not occur. 

The Effect of Clipping Leaves and Stems on 
Number of Tillers, Herbage Weights, Root 
Weights, and Food Reserves of Little Bluesteml 

DONALD A. JAMESON AND DONALD L. HUSS 

Range Conservationist, Rocky Mountain Forest and 
Range Experiment Station, Forest Service, U. S. Depart- 
ment of Agriculture, Arizona State College, Flagstaff, 
Arizona, and Assistant Professor, Department of Range 
and Forestry, A. and M. College of Texas, College Sta- 
tion, Texas. 

Sound range management is 
based on a knowledge of the re- 
sponses of the range vegetation 
to grazing influences. Because 
grazing influences are complex, 
range management .research 
often attempts to reproduce por- 
tions of the influences by arti- 
ficial means so that a particular 
function may be studied in de- 
tail. This procedure is especially 
valuable when the experimental 
treatment closely reproduces 
some portion of the grazing in- 
fluence. 

In this study clippings were 
made in such a manner that the 
effect of removing leaves could 
be evaluated independently from 
the effect of removing stems. 
The importance of independent 
evaluation of these treatments is 
pointed out by the grazing use 
made of little bluestem (Andro- 
pogon scoparius). Observations 
have shown that cattle graze 
mostly on the leaves of little 
bluestem until late August (Fig- 
ure 1) and after that date the 
seed stalks receive the major 
grazing use (Figure 2). 

Previous Studies 

Aldous (1930b), Bukey and 
Weaver (1939) and Neiland and 

l Excerpt from a dissertation pre- 
sented by the senior author_ to the 
Graduat;e Faculty of the A. and M. 
College of Texas in partial juljill- 
ment of the requirements for the 
degree of Doctor of Philosophy, 
1958. 

Curtis (1956) have shown that 
more frequent and more severe 
clippings of little bluestem have 
reduced carbohydrate reserves 
more than less frequent and less 
severe clippings. 

Weaver (1950) found that the 
weights of roots taken from poor 
condition pastures in Nebraska 
were only 42 percent of those 
taken from good condition pas- 
tures. Crider (1955)) investigat- 
ing the effect of clipping on 8 
species of grasses grown in boxes, 
found that severe clipping usual- 
ly stopped root growth within 
24 hours, and that no new root 
growth occurred for 6 to 18 days 

FIGURE 1. Little bluestem plants with basal 
leaves grazed from July 10 to August 20. 
Photographed August 22, 1955. 
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Aldous (1930a) showed that 
clipping big bluestem (A. ger- 
ardi) and little bluestem plots 
to 1% inches beginning on Sep- 
tember 1 reduced production less 
than clipping beginning earlier 
in the season. Cassady (1953) re- 
ported that plots of bluestem (A. 
divergens) harvested May 1 and 
September 4 were not reduced in 
production, but clipping 4, 7, and 
15 times reduced production the 
following year 23, 37, and 49 per- 
cent, respectively. Clipping 7 
and 15 times reduced production 
the first year. 

Hereford (1951) found that 
clipping little bluestem only once 
each year at heights of 2, 4, and 
6 inches before seedstalks were 
formed resulted in decreased 
production the first year, but 
that clipping after seedstalk for- 
mation resulted in increased pro- 
duction the first year. 

Neiland and Curtis (1956) 
showed that under some condi- 
tions clipping little bluestem in- 
creased the number of shoots, 
but decreased the number of 
shoots under other conditions. 
New shoots arise from activated 
axillary buds. Leopold (1949) 
demonstrated that when the 
apical meristems are destroyed 
the major source of auxin is re- 
moved and the axillary buds are 
free to elongate. Removing elon- 
gated stems which contain the 
apical meristems (Branson, 1953) 
also removes the main source of 
auxin. Other actively growing 
tissue, such as young leaves, can 
also suppress axillary buds as 
shown by Snow (1929). How- 
ever, Mitchell (1953) found that 
young leaves of ryegrass (Loli- 
urn spp.) were not effective in 
inhibiting lateral buds. 

Methods 

This study was conducted in 
south central Texas during 1955 
and 1956. Field experiments 
were established in an experi- 
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FIGURE 2. Little bluestem plant with seed 
stalks grazed during late summer. Photo- 
graphed September 16, 1955. 

mental pasture of the Depart- 
ment of Range and Forestry, A 
& M College of Texas, and plants 
for pot studies were taken from 
the same area. 

Stimulation of Tillering by Clipping 

Twenty plants were clipped 
during 1955 to determine the de- 
gree of tillering caused by clip- 
ping elongated and unelongated 
stems of little bluestem plants. 
One to two weeks after clipping 
the number of elongated axillary 
buds on each culm was counted 
and the length of leaf regrowth 
was measured. Separate tabula- 
tions were made for elongated 
and unelongated culms. 

Herbage Weights and Roof Weights 
of Pllanfs Grown in Pots 

Two series of little bluestem 
plants were collected and placed 
in No. 3 crocks. Topsoil was 
added to the crocks as needed 
and the plants were settled by 
thoroughly soaking the soil. The 
potted plants were left outdoors 
and were watered 3 times a 
week. 

The first series of plants was 
collected on June 25, 1955. The 
24 plants in the series were trans- 
planted with about 8 inches of 
roots remaining attached. These 

plants were divided into 3 plant- 
size groups of 8 plants each. Four 
treatments were applied in a fac- 
torial manner: (1) check (no 
treatment), (2) leaves removed 
(Figure 3)) (3) stems removed 
(Figure 4)) and (4) both leaves 
and stems removed. Leaves and 
stems were both removed to a 
height of about 3 inches. Mate- 
rial removed was oven dried for 
24 hours at 65 - 70” C., and 
weighed. 

Half of the plants in the first 
series were harvested 1 week 
after treatment to determine the 
initial effect of treatment, and 
the other half were harvested at 
4 weeks to determine recovery 
from treatment. All plants were 
harvested immediately after 
daylight to provide uniform ef- 
fect of photosynthetic activity. 
They were removed from the 
pots, and the roots and crowns 
were washed free of soil. After 
washing, the plants were sec- 
tioned in roots, crowns to 1 inch 
above the ground level, and tops. 

Roots and crowns were placed 
in an oven at 120” C. for 15 to 30 
minutes to arrest enzyme action 
since this material was to be used 
later in chemical analysis. Roots, 

FIGURE 3. Little 
removing leaves. 

bluestem plant treated 

crowns, and tops were then oven 
dried at 65-70” C. for 24 hours 
and weighed. The number of 
tillers on each plant, exclusive of 
newly elongated axillary buds, 
was counted at harvest time as 
an index of plant size. Average 
weights were based on the num- 
ber of major tillers. 

On August 16, 32 additional 
little bluestem plants were se- 
lected and transplanted to pots 
as before, except that the sods 
were reduced to a thickness of 
about 21/2 inches in order that 
the new root growth would com- 
prise a larger portion of the total 
root weight. Reduction of old 
roots was later shown to be un- 
necessary as the changes due to 
treatments were not greatly dif- 
ferent than when 8-inch sods 
were used. The plants were as- 
signed to size classes on the basis 
of number of elongated culms. 
It was assumed that the number 
of elongated culms was a valid 
basis for this segregation, be- 
cause it probably expresses the 
physiological activity of the 
plants and definitely influences 
the total weight of herbage. 

Treatments were applied by 
removing leaves and stems on 
August 23 following the methods 
outlined above. Harvest was ac- 
complished on September 6 and 
7 without consideration as to the 
time of day. Material was oven 
dried at 80” C. for 24 hours and 
weighed. 

Food Reserves of Plants Grown in 
Pofs 

Plant crowns and roots of the 
first series of potted plants de- 
scribed in the previous section 
were analyzed for carbohydrate 
and nitrogen content. Carbo- 
hydrate determinations, includ- 
ing reducing sugars, sucrose, and 
starch, were by the semi-micro 
method of Wildman and Hansen 
using Fehling’s solution. This 
method has been outlined by 
Eaton and Rigler (1945). A semi- 
micro Kjeldahl apparatus was 
used to determine total nitrogen. 
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FIGURE 4. Little bluestem plant treated by 
removing stems. 

Herbage Weights of Plants Treafed 
in fhe Field 

The design of this part of the 
experiment was a partially con- 
founded 2 x 2 factorial using the 
same treatments as described 
above. Blocks of 2 units were 
established, and 1 degree of free- 
dom was confounded in each 
replication. Blocks consisted of 
pairs of adjacent plants selected 
on the bases of size, numbers of 
seed stalks, and stage of plant 
development. Treatments were 
applied to 5 sets of replications 
in July of 1956, and to 5 in Au- 
gust of the same year. Weights 
of material removed during ap- 
plications of the treatments were 
added to the weights of material 
clipped at the final harvest in 
early October when all plants 
were clipped to about 2 inches. 
All clipped material was oven 
dried at 80°C. for 24 hours before 
weighing. 

Resulis 
Siimulafion of Tillering by Clipping 

The counts of tillers from 
clipped plants are shown in 
Table 1. Clipping of elongated 
culms greatly increased the num- 
ber of tillers as compared with 
the number of tillers on unclipped 
plants. Clipping of unelongated 

culms was much less effective in 
producing tillers, but some tiller- 
ing was stimulated by the Au- 
gust 23 clippings. Three un- 
clipped, unelongated culms had 
had the apical meristems de- 
stroyed by disease or insects, 
and tiller elongation on these 
culms appeared to be similar to 
that of clipped elongated culms. 

No consistent trends were ap- 
parent in the number of tillers 
on unclipped plants, but tillering 
of clipped plants increased as the 
season progressed and the re- 
growth of leaves decreased. A 
slight but consistent increase in 
the number of tillers of plants 
clipped at 2 inches was evident 
as compared with those clipped 
at 5 inches, both for elongated 
and unelongated culms. 

Herbage Weighi, Roof Weighf, and 
Food Reserves of Plank Grown in 

Pofs 

Results from the study of 
plants grown in pots are shown 
in Table 2. The differences be- 
tween the herbage weights re- 
sulting from the various treat- 
ments was not statistically sig- 
nificant when analyzed by analy- 
sis of variance, but the treatment 
means do give some indication of 
possible differences. Removal of 
leaves alone and removal of 
stems alone reduced the herbage 

weights somewhat, but removal 
of leaves and stems together did 
not reduce herbage weights. 

Root weights were reduced by 
removal of either leaves or stems 
and the differences were statis- 
tically significant (Table 3). The 
effect of these two treatments 
were additive and removal of 
leaves and stems together did 
not produce an interaction. 

Removal of leaves reduced the 
carbohydrate content of the 
crowns to less than half of that 
of the unclipped plants 1 week 
after treatment, but the effect 
was somewhat overcome by 4 
weeks after treatment. Removal 
of leaves and stems together did 
not reduce carbohydrates as 
much as removal of leaves alone. 
The same general trends were 
apparent in the carbohydrates of 
the roots, but were not statisti- 
cally signif icant. 

Nitrogen content was not 
clearly affected by the treat- 
ments applied, except that there 
may have been some increase in 
the nitrogen of crowns due to re- 
moval of stems. 

Herbage Weighfs of Plants Treafed 
in fhe Field 

Herbage weights of field 
grown plants are also shown in 
Table 2. The treatment means 
for this part of the study show 

Table 1. Number of elongated culms and heighf of leaf regrowfh produced 
by liffle bluesfem planfs when clipped af differenf heighfs and dafes as 
compared fo unclipped plan&. 

Regrowth Av. No. of 
Date Type Ht. of of Clipped Elongated 

Clipping Buds Clipping Leaves Buds per 
Date Examined CZrn (Inches) (Inches) Culm 

June 4 June 11 Unelongated None 0.02 
2 5.98 0.08 
5 4.57 0.08 

July 30 August 6 Unelongated None 0.50 
2 1.08 0.18 
5 1.12 0.13 

Elongated None 0.31 
2 _._-__ 1.92 
5 ______ 1.82 

August 23 Sept. 6 Unelongated None 0.09 
2 .25 1.04 
5 .25 0.50 

Elongated None 0.35 
2 ______ 4.18 
5 ______ 3.69 
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Table 2. Herbage weight, roof weight, carbohydrate content. and nitrogen 
content of little bluesiem plants treated by removing leaves and stems. 

Check Leaves 
(No Leaves Stems and Stems 

Plant Factor Treatment) Removed Removed Removed 
Pot grown plants 

Herbage weight1 1.22 1.11 0.96 1.24 
Root weight1 0.63 0.47 0.41 0.34 
Crown carbohydrates2 at 1 week 3.23 1.22 3.51 1.47 
Crown carbohydrates2 at 4 weeks 5.04 3.69 4.52 4.82 
Root carbohydrates2 at 1 week 2.65 2.23 2.62 2.06 
Root carbohydrates” at 4 weeks 2.75 2.15 2.23 2.44 
Crown nitrogen2 at 1 week 0.53 0.57 0.54 0.63 
Crown nitrogen2 at 4 weeks 0.49 0.40 0.67 0.46 
Root nitrogen2 at 1 week 0.51 0.54 0.51 0.49 
Root nitrogen2 at 4 weeks 0.67 0.65 0.64 0.68 

Field grown plants 
Herbage weight3 44.6 24.5 33.9 34.3 

l Figures are grams per culm based on 14 plants. 
2 Figures are percent of oven dry weight based on 3 plants. 
3 Figures are grams per plant based on 30 plants. 

that removal of leaves alone re- 
duced production to 55 percent 
of the check. Removal of stems 
alone and leaves and stems to- 
geather reduced production to a 
lesser degree. Analysis of the 
data showed that leaf removal 
produced a highly significant 
negative effect and that stem 
removal had no effect. Although 
combined removal of leaves and 
stems resulted in a decrease of 
production when compared with 
no clipping, the reduction was 
less than the effects of leaf re- 
moval alone or stem removal 
alone, giving a highly significant 
interaction. July clipping had the 
same effect as August clipping. 

Discussion and Conclusions 

The results of the clipping 
studies agreed in general with 
the results of Hereford (1951). 
Clipping before seedstalk pro- 
duction reduced production; 
clipping the entire plant after 
seedstalk production increased 
production. Hereford found that 
clipping to 2 inches in July in- 
creased production, but clipping 
to 4 and 6 inches on the same 
date did not increase production, 
probably because the apical 
meristems were high enough to 
be removed by the 2-inch clip- 
ping but not by the 4- and 6-inch 
clippings. On the other hand, 

Hereford found that clipping to 
4 inches on August 15 resulted 
in an appreciable increase in pro- 
duction, probably because by 
that date many culms would 
have elongated enough to be af- 
fected by the 4-inch clipping. 

The importance of separating 
leaf removal from stem removal 
in clipping studies of little blue- 
stem is shown by both the graz- 
ing use made of the species and 
its responses to clipping. Only 
the leaves are grazed to an ap- 
preciable degree for most of the 
season, then for a period of a 

few weeks in the early fall when 
seed are being set, the stems are 
grazed almost exclusively. This 
is in direct contrast to mowing, 
where both leaves and stems are 
removed simultaneously. If it 
can be assumed that clipping 
both leaves and stems would re- 
sult in considerable tillering, but 
that clipping of stems alone 
would not, then responses of the 
experimental plants can be ex- 
plained to some degree by the 
influence of leaves and stems on 
tillering. Herbage weights would 
be proportional to the degree of 
tillering: weights were decreased 
less by removal of both leaves 
and stems which allowed the 
greatest numbers of tillers to 
form than by removal of leaves 
alone which allowed fewer tillers 
to form. Root weights would be 
inversely proportional to the de- 
gree of tillering: weights were 
decreased more by removal of 
leaves and stems together than 
by removal of either leaves or 
stems alone. However, if the 
number of tillers would be the 
same regardless of leaf removal 
when the apical meristems are 
destroyed, then these relation- 
ships would not hold true. 

Carbohydrate percentages of 
the crowns were decreased by 
removing leaves, but there was 

Table 3. Analysis of variance of herbage weight, roof weighi, carbohydrate 
conienf, and nitrogen content of little bluesfern plants treated by re- 
moving leaves and stems. 

Mean Sauare 

Plant Factor 

Leaves 
and Error 

Leaves Stems Stems Degrees 
Treat- Re- Re- Re- of 
ment moved moved moved Error Freedom 

(3 d.f.) (1 d.f.)l (1 d.f.)l (1 d.f.)2 
Pot grown plants 

Herbage weight .2309 .1608 39 
Root weight .2139** .2016* .3978*” .0424 .0382 38 
Crown carbohydrates 4.2724”” 11.1521** .2440 1.4211 .5636 14 
Root carbohydrates .3177 .7565 17 
Crown nitrogen .0162 .0189 17 
Root nitrogen .0005 .0051 11 

Field grown plants 
Herbage weight 195690”” 301803** 80 285187** 23762 51 

l Significant effects were negative. 
2 Significant effects were positive. 

** Indicates significance at the .Ol level. 
* Indicates significance at the .05 level. 
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Flowering Sequence of a Local Floral 
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Range Botanist and Officer-in-Charge, respectively, 
Pasture Section, Experimental Farm, Swift Current,, 
Saskatchewan 

A study of the flowering dates 
of native plants has been con- 
ducted in the Swift Current, 
Saskatchewan, district in con- 
junction with range management 
investigations. The objects of the 
study were to determine the pat- 
tern of regularity of flowering 
dates of plants from year to year, 
and to assess the influence of 
weather on the development of 
species. The information ob- 
tained has been tested to forecast 
dates of grazing readiness of 
native rangelands. This report 
summarizes dates of flowering 
records for 145 species. 

Two reports of flowering dates 
of Northern Great Plains flora 
have been published. Criddle 
(1927) listed some 400 species 
from the vicinity of Treesbank, 
Manitoba, and Stevens (1956) 
published a list of 170 weedy 
plants growing in North Dakota. 
Both of these describe pheno- 
logical observations near the 
eastern boundary of the North- 
ern Great Plains and naturally 
the results presented are expres- 
sions of local climatic factors. 
Criddle presented his data as a 
matter of botanical interest, 
whereas Stevens was concerned 
primarily with flowering dates 
in relation to weed control. 

Methods and Presentation 

Records of flowering dates of 
plants were noted along a two- 
mile transect between the Expe- 
rimental Farm headquarters and 
the bench lands to the south. The 
transect covers two soil types- 
eroded and Wood mountain 

lcontribution from the Research 
Service, Canada Dept. of Agricul- 
ture, Swift Current, Sask., Canada. 

(Mitchell, Moss, and Clayton, 
1944)) and a vegetation ranging 
from paludose to that indicating 
semi-aridity. Weekly records 
were maintained of all species in 
flower along this transect. These 
data were recorded to show dates 
of first flowering, length of flow- 
ering season, and dates of latest 
bloom, and are summarized in 
Table 1. 

By columns the data presented 
in Table 1 refer to the following 
points: 

1. 

2. 

3. 

4. 

8. 

9. 

10. 

Sequence number from 
earliest to latest by mean 
date of flowering. 
Common names of species 
after Budd (1957). 
Scientific names of species, 
after Budd (1957). 
Number of days after first 
flowering of crocus anemo- 
ne (Anemone patens) to 
commencement of flower- 
ing of species. 
Number of years of record 
for species. 
Mean date of first flower- 
ing. 
Earliest date of first flow- 
ering by day, month, and 
year. 
Latest date of first flower- 
ing by day, month, and 
year. 
Latest date recorded while 
still in flower. 
Mean length of flowering 
period in days. 

Date of flowering was deter- 
mined by the full opening of the 
petals to expose stamens and 
pistil. Multiflowered plants were 
considered to be in flower when 
the first florets bloomed. Grasses 
were classif ied as flowering 
when stamens were exerted. 

Discussion 
Crocus anemone is the first 

plant to bloom in the locality and 
thus provides a convenient gauge 
of the commencement of growth 
for other plants. It is followed 
closely by leafy musineon, dan- 
delion, and moss phlox, and to- 
gether these form the very early 
flowering group. 

It is of particular interest that 
there is little association be- 
tween plant families and the 
early-season flowering character, 
for nearly as many families as 
species occur amongst the first 
15 listed. On the other hand 
there is a marked association be- 
tween plant families and the 
late-season flowering habit, as 
12 of the last 15 species listed are 
members of the composite fami- 
ly. Only one grass, little blue- 
stem, is listed amongst the last 
15 recorded, and as it is a south- 
ern species near its north-west 
boundary, its late blooming habit 
is not unnatural. 

Column 9, “Mean Length of 
Flowering Period”, presents in- 
formation relating to the length 
of flowering of certain weeds 
and potential ornamentals. 
Amongst the potential ornamen- 
tals with long-flowering periods 
by common name and list num- 
bers (columns 2 and 1 respec- 
tively) are winter fat #60, three- 
flowered avens #13, Wood’s rose 
#59, graceful cinquefoil #83, 
silver-leaf psoralea #104, wild 
mint #llO, wooly yarrow #64, 
gaillardia #72, golden aster #95, 
and cone-flower #lOl, as well as 
others. It is believed that gar- 
deners interested in native plant 
borders or beds will find plants 
in this list which would present 
a colorful display throughout 
much of the year. 

The long-flowering period of 
certain weeds is an important 
consideration in relation to their 
invasion and control. The dande- 
lion #3, and goatsbeard #52, 
with a 113- and a 95-day flower- 
ing period, respectively, are two 
weeds which invade and colonize 
unworked stubble, abandoned 

127 



128 A. C. BUDD AND J. B. CAMPBELL 

Table 1. Flowering data for native species af the Experimental Farm, Swift Current, Saskatchewan. 
(Species listed in order of first flowering date.) 

Plant Common 
No. Name 

First Flowering Date Mean 
Species Days Latest Flow- 

(Varietal names after Years Mean Earliest Latest Date ering 
omitted) Anemone re- Date Date and Date and * Period 

patens corded Year Year Fliger in Days 

Anemone patens 
Musineon divaricatum 
Taraxacum ojjicinale 
Phlox hoodii 
Ranunculus 

rhomboideus 
Potentilla concinna 
Androsace 

septentrionalis 

1 13 April 20 Apr. 6/52 May 7/54 June 9 25 
7 11 April 28 Apr. 13/56 May 14/54 June 29 37 
9 10 April 26 Apr. 7/46 May 20/50 Oct. 14 131 
9 13 April 30 Apr. 11/46 May 11/50 July 7 36 

16 13 May 3 Apr. 14/46 May 24/44 June 14 
17 12 May 7 Apr. 27/49 May 20/50 June 20 

18 9 May 6 Apr. 14/55 May 26/46 June 29 

Cares jilijolia 
Thermopsis 

rhombifolia 

18 7 May 7 Apr. 25/46 May 25/54 June 19 

30 
29 

27 

30 

20 13 May 10 Apr. 25/46 May 19/45 July 16 

Astragalus triphyllus 21 10 May 10 Apr. 28/46 May 20/50 June 12 
Carex eleocharis 22 9 May 10 Apr. 26/52 May 25/54 June 19 
Lesquerella arenosa 22 10 May 11 Apr. 25/46 May 21/45 June 26 

Geum trijlorum 23 13 May 13 Apr. 24/46 May 25/54 Aug. 1 
Viola adunca 28 9 May 16 May l/52 May 25/54 June 19 

50. 

25 
32 
32 

62 
20 

Pentstemon nitidus 29 5 May 15 May l/52 May 3 l/53 - 

Viola nuttallii 29 11 May 19 May 2/46 May 30/55 June 12 14 

Arabis holboellii 
Dodecatheon 

cylindrocarpum 
Allium textile 
Amelanchier alnijolia 
Oxytropis macounii 

29 7 May 21 May l/52 June 7/55 June 22 - 

29 7 May 22 May 12/49 May 3/44 
30 11 May 21 May l/52 June 3/45 
31 10 May 20 May l/52 June 5/45 
31 9 May 21 May 8/46 May 29/47 

July 14 
July 19 
Aug. 9 

- 
33 
16 
35 

Poa ‘secunda 32 4 May 21 May lo/52 June 5/53 
Comandra pal lida 32 9 May 21 May l/52 May 30/55 July 12 

- 
30 

Draba nemorosa 
Cerastium arvense 

2 May 22 
13 May 25 

Fragaria glauca 
Astragalus pectinatus 

33 
35 

35 
37 

37 
37 
39 

39 

39 

41 
41 

41 

41 

41 

8 May 25 
13 May 27 

Apr. 30/47 
May 14/51 

& 52 
May 15/52 
May 11/49 

June 12/53 
June 7/45 July 16 

June 20 
July 12 

- 
41 

20 
31 

Descurainia sophia 
Lappula redowskii 
Potentilla anserina 
Antennaria 

microphylla 

7 May 30 May 17/52 
3 May 30 May 20/48 
7 May 29 Apr. 25/46 

June 5/53 
June 6/45 

& 55 
June 5/56 
June 12/54 
June 18/51 

July 31 

9 

7 

5 
9 

3 

10 

8 

May 29 May 13/52 June 8/56 July 7 

Smilacina stellata May 30 May 18/49 June 15/45 June 19 

Anemone multijida 
Lithospermum 

angustijolium 
Viola pedatijida 

May 29 May 17/52 
May 30 May 16/34 

June 26 
June 26 

June 1 May 16/52 

June 51’54 
June 6/47 

& 55 
June 12/54 June 19 

Vicia sparsijolia June 1 May 15/37 June 15/45 Aug. 9 

Oreocarya glomerata June 2 May 17/34 June 13/47 July 27 

- 
- 
- 

35 

17 

16 
13 

12 

45 

41 

6 
7 

8 

9 

10 

11 
12 
13 

14 
15 

16 

17 

18 

19 
20 
21 
22 

23 
24 

25 

26 
27 

28 
29 
30 
31 

32 

33 

34 

35 
36 

37 

Crocus anemone 
Leafy musineon 
Dandelion 
Moss phlox 
Prairie 

buttercup 
Early cinquefoil 
Pygmy flower 

Thread-leaved 
sedge 

Golden bean 

Cushion milk- 
vetch 

Low sedge 
Sand bladder-pod 
Three-flowered 

avens 
Early blue violet 
Smooth blue 

beardtongue 
Nuttall’s yellow 

violet 
Reflexed rock- 

cress 
Shooting star 

Prairie onion 
Saskatoon 
Early locoweed 
Sandberg’s 

bluegrass 
Pale comandra 
Wood whitlow- 

grass 
Field chickweed 

Wild strawberry 
Narrow-leaved 
milkvetch 
Flixweed 
Western blue-bur 
Silverweed 
Small everlasting 

Star-flowered 
Solomon’s seal 

Cut-leaved 
anemone 

Puccoon 

Crow-foot violet 
Narrow-leaved 

vetch 
Clustered 

oreocarya 
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Table 1. Continued. 

Plant Common 
No. Name 

First Flowering Date Mean 
Species Days Latest Flow- 

(Varietal names after Years Mean Earliest Latest Date ering 
omitted) Anemone re- Date Date and Date and ’ Period 

patens corded Year Year Fli&er in Days 

38 
39 

40 
41 
42 
43 

44 
45 
46 

47 
48 

49 

50 
51 
52 
53 

54 

55 
56 
57 
58 
59 
60 
61 
62 

63 
64 
65 
66 

67 
68 

69 

70 
71 

72 
73 
74 

75 
76 

77 

78 
79 

Caragana 
Colorado 

rubber plant 
Low cinquefoil 
Purple milkvetch 
Death camas 
Heart-leaved 

alexanders 
Sweet grass 
Lewis’ wild flax 
Creeping 

spearwort 
Shining arnica 
Blue-eyed grass 

White beard- 
tongue 

Ground plum 
Silver-berry 
Goatsbeard 
Yellow umbrella 

plant 
Slender beard- 

tongue 
Silvery groundsel 
Prairie rocket 
Canada anemone 
Nuttall’s atriplex 
Wood’s rose 
Winter-fat 
Scarlet mallow 
Two-grooved 

milkvetch 
Alum root 
Wooly yarrow 
Scarlet gaura 
Creeping spike- 

rush 
Baltic rush 
Long-stalked 

stitchwort 
Northern 

bedstraw 
Smooth fleabane 
Macoun’s 

buttercup 
Gaillardia 
Purple cactus 
Purple milkvetch 

Dwarf yellow flax 
Narrow-leaved 

dock 
Lilac-flowered 

beardtongue 
Toothed iron plant 
Narrow-leaved 

collomia 

Caragana arborescens 
Hymenozys 

richardsonii 
Potentilla plattensis 
Astragalus goniatus 
Z y gadenus gramineus 

Zizia aptera 
Hierochloe odorata 
Linum lewisii 
Ranunculus reptans 

42 4 June 2 May 24/56 June 12/54 June 20 13 

42 13 June 2 May 19/49 June 15/45 
43 4 June 1 May 24/56 June 19/52 
43 12 June 2 May 17/52 June 12/54 
44 11 June 2 May 19/49 June lo/47 

July 27 

July 12 
June 30 

44 
22 
37 
30 

44 10 June 4 
45 6 June 2 
48 8 June 5 
50 3 June 14 

June 19/54 July 19 32 
June 22/51 July 14 28 
June 19/54 July 27 33 
July 19/53 Oct. 9 - 

Arnica julgens 
Sis yrinc hium 

angustijolium 
Penstemon albidus 

50 8 June 9 

May 20/47 
May 17/52 
May 19/52 
May 12/54 

& 56 
May 28/51 June 14/55 July 12 - 

51 11 June 8 May 28/46 
51 11 June 9 May 17/34 

July 21 28 
July 17 32 

Astragalus succulentus 52 2 June 4 June l/56 
E laeagnus commutata 52 10 June 8 May 25/49 
Tragopogon dubius 52 10 June 10 May 26/52 
Eriogonum jlavum 52 8 June 14 June 3/45 

June 18/56 
June 22/45 

& 47 
June 6/55 
June 26/54 
June 26/54 
June 26/54 

June 29 
Sept. 27 
July 31 

- 
14 
95 
33 

Pentstemon procerus 53 10 June 12 May 27/36 June 27/56 July 23 16 

July 27 
Sept. 20 
Aug. 2 

Senecio canus 54 8 June 9 May 19/49 July lo/46 
Erysimum parvijlorum 54 10 June 10 May 27/46 July 14/50 
Anemone canadensis 54 9 June 12‘ June 5/56 June 22/51 
Artiplex nuttallii 54 5 June 13 June 5/54 July 27/51 
Rosa woodsii 55 13 June 14 May 24/34 June 30/50 
Eurotia lanata 55 5 June 27 June 8/56 July 14/52 
Malvastrum coccineum 56 13 June 16 May 27/46 June 28/55 

Sept. 9 
Aug. 16 
Aug. 24 

34 
51 
47 
- 
62 
45 
46 

Astragalus bisulcatus 57 8 June 13 May 31/49 July 6/54 Aug. 14 45 
Heuchera richardsonii 57 9 June 17 June 4/55 June 30/50 Aug. 19 37 
Achilles lanulosa 57 10 June 19 May 28/46 June 30/50 Sept. 23 78 
Gaura coccinea 58 10 June 17 May 27/34 June 28/55 Aug. 18 44 

E leocharis palustris 58 5 June 18 June 8/56 June 28/55 
Juncus balticus 58 3 June 19 June 7/52 Aug. 2/54 Aug. 15 

- 
- 

Stellaria longipes 59 6 June 12 June l/56 July 21/52 Aug. 9 48 

Galium boreale 59 11 June 15 June 4/36 July 14/50 Aug. 3 37 
Erigeron glabellus 60 9 June 13 June 8/56 July 14/56 Sept. 27 78 

Ranunculus macounii 60 4 June 23 
Gaillardia aristata 64 10 June 23 
Mamillaria vivipara 64 12 June 24 
Astragalus jlexuosus 65 6 June 23 

June 28/55 Sept. 27 - 
July 6/54 Aug. 22 40 
July 19/54 July 28 12 
July 5/51 Aug. 2 35 

Linum compactum 66 7 

Rumex mexicanus 67 5 
Pentstemon gracilis 67 10 

Haplopappus nuttallii 68 5 

Collomia linear-is 69 4 

June 25 

June 18/56 
June lo/34 
June 6/47 
June 18/46 

& 56 
June lo/36 July 16/34 Sept. 7 51 

June 15 
June 26 

June 5/54 
June 17/46 

& 50 
May 31/52 

July 20/55 
July 6/54 

June 25 July 6/54 

Aug. 19 

Aug. 11 

Aug. 7 

- 
32 

39 

June 25 June 5/44 July lo/53 - 
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Table 1. Continued. 

First Flowering Date Mean 
Species Days Latest Flow- 

(Varietal names after Years Mean Earliest Latest Date * 
omitted) Anemone re- Date Date and Date and ’ p','::d 

patens corded Year Year Flger in Days 

Plant Common 
No. Name 

80 Ascending 
milkvetch 

81 False dandelion 

82 Hare-bell 

83 Graceful 
cinquef oil 

84 Reed canary grass 
85 Blue-bur 
86 White cinquefoil 
87 Western 

snowberry 
88 Yellow sweet 

clover 
89 Prickly pear 
90 White sweet 

clover 
91 Yellow avens 
92 Common nettle 

_ 93 Prairie cinquefoil 

94 Timothy 
95 Golden aster 
96 Slough grass 

97 Wavy-leaved 
thistle 

98 Rough cinquefoil 
99 Fireweed 

100 Evening primrose 
101 Coneflower 
102 California 

allocarya 
103 Wormseed 

mustard 
104 Silver-leaf 

psoralea 
105 Skeleton weed 
106 Canada thistle 
107 Purple prairie- 

clover 
108 Wild licorice 
109 Spiny iron-plant 

110 Wild mint 
111 Low goldenrod 
112 Fringed 

loosestrife 
113 Marsh hedge 

nettle 
1 114 Cat-tail 

115 Gumweed 
116 Purple prairie- 

clover 
117 Dotted 

blazing-star 

Astragalus striatus 
Agoseris 

scorzoneraejolia 
Campanula 

rotundijolia 

69 6 June 27 June 12/52 July 19/54 15 . 

69 9 June 28 June 14/48 July 14/50 Sept. 7 

Sept. 8 

Sept. 8 

42 

69 11 June 29 May 28/38 July 22/50 51 

Potentilla gracilk 
Phalaris arundinacea 
Lappula echinata 
Potentilla arguta 
Symphoricarpos 

occidentalis 

69 
69 
71 
72 

June 30 June 19/54 July 14/50 
July 6 June 27/56 July 12/54 
June 28 May 25/37 July 16/56 
July 2 June 27/56 July 14/50 

July 19 
Sept. 8 

55 
- 
- 
44 

72 9 July 3 June 20/52 July 14/50 Aug. 31 54 

Melilotus ojjicinalis 73 7 June 22 June 16/44 July 14/52 Oct. 16 81 
Opuntia polyacantha 73 10 July 1 June 13/48 July 12/54 July 19 12 

Melilotus alba 
Geum aleppicum 
Urtica procera 
Potentilla 

pensylvanica 
Phleum pratense 
Chrysopsis villosa 
Beckmannia 

syzigachne 

73 5 July 2 June 18/44 July 12/54 
76 3 July 5 June 28/55 July 12/54 
77 6 July 5 June 20/55 July 27/51 

Oct. 16 

Aug. 11 

87 
- 
- 

Aug. 16 77 5 July 7 June 19/53 July 27/51 
77 4 July 7 June 28/52 July 23/54 
79 7 July 7 June lo/37 July 21/52 Sept. 27 

36 
- 
68 

80 5 July 10 June 27/56 Aug. 4/51 Sept. 9 

Cirsium undulatum 
Potentilla norvegica 
Epilobium 

angusti jolium 
Oenothera biennis 
Ratibida columnijera 

81 4 July 9 June 30/52 July 16/56 66 
81 3 July 12 July 6/56 July 21/52 - 

82 6 July 9 July 3/46 July 19/54 Aug. 29 56 
82 4 July 10 June 28/34 July 16/56 Sept. 26 52 
82 8 July 13 June 16/34 July 27/53 Oct. 16 66 

Allocarya calijornica 
Erysimum 

cheiranthoides 

82 4 July 13 June 19/54 July 27/53 Sept. 14 39 

83 4 July 10 June 29/53 July 21/52 Sept. 14 28 

Psoralea argophylla 83 8 July 13 June 22/37 July 28/50 Sept. 23 59 
Lygodesmia juncea 84 6 July 11 June 22/37 July 23/54 Sept. 19 60 
Cirsium arvense 84 4 July 13 July 5/52 July 19/54 Sept. 23 67 

Petalostemon candidus 
Glycyrrhiza lepidota 
Haplopappus 

spinulosus 
Mentha arvensis 
Solidago missouriensis 

85 6 July 12 June 28/34 Aug. 5/50 Sept. 15 37 
85 5 July 14 June 28/34 July 26/52 Aug. 24 37 

86 8 July 16 June 19/46 Aug. 5/50 Oct. 14 60 
86 6 July 17 June 27/56 Aug. 5/50 Sept. 14 53 
86 5 July 20 July 14/50 July 27/53 Sept. 8 28 

Lysimachia ciliata 88 4 July 16 July lo/53 July 23/54 Aug. 29 

Stachys palustris 
Typha latijolia 
Grindelia perennis 
Petalostemon 

purpureus 

88 5 July 17 July 5/56 Aug. 8/51 Sept. 14 
89 4 July 17 July 5/56 Aug. 2/54 Aug. 15 
91 5 July 27 June lo/37 Aug. 3/56 Oct. 16 

Liatris punctata 

92 

93 

8 July 21 June 28/34 Aug. 5/50 Sept. 15 

7 July 23 July 3/44 Aug. 11/51 Sept. 27 

31 

40 > 
- 
49 

37 

40 
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Plant Common 
No. Name 

Table 1. Continued. 

First Flowering Date Mean 
Species Days Latest Flow- 

(Varietal names after Years Mean Earliest Latest Date ering 
omitted) Anemone re- Date Date and Date and * Period 

patens corded Year Year Flger in Days 

118 

119 
120 

121 

122 

123 

124 
125 
126 

127 
128 
129 

130 
131 

132 
133 
134 
135 

136 
137 

138 
139 
140 
141 
142 
143 
144 
145 

Perennial sow 
thistle 

Owl’s clover 
Short-awned 

foxtail 
White evening 

primrose 
Tall smooth 

goldenrod 
Beautiful 

sunflower 
Canada fleabane 
Stiff goldenrod 
Linear-leaved 

wormwood 
Flodman’s thistle 
Broomweed 
Western water 

plantain 
Sneezeweed 
Oblong-leaved 

gentian 

Sonchus arvensis 94 4 July 28 July 5/56 Aug. 4/54 
Orthocarpus luteus 95 6 July 27 July 16/56 Aug. 11/50 Sept. 27 

- 
43 

Alopecurus aequulis 95 5 Aug. 4 June 26/54 Aug. 31/51 Sept. 8 - 

Oenothera nuttallii 96 4 July 24 July 16/56 Aug. 2/54 Aug. 24 20 

Solidago serotina 96 3 July 29 Aug. 2/54 Oct. 16 59 

Helianthus laetiflorus 
Erigeron canadensis 
Solidago rigida 
Artemisia 

dracunculoides 
Cirsium flodmanii 
Gutierrezia diversifolia 

99 4 July 27 
100 5 July 29 
101 4 July 20 

July 27/53 
& 56 

July 21/52 
July 21/52 
July 21/52 

Aug. 2/54 Oct. 14 32 
Aug. 8/51 Sept. 27 44 
Aug. 7/53 Sept. 27 36 

101 2 Aug. 3 Aug. 2/54 Aug. 3/56 
103 2 Aug. 4 July 16/56 Aug. 24/54 
103 6 Aug. 4 July 21/52 Aug. 31/51 

- 
41 
47 

Alisma triviale 104 4 Aug. 2 July 21/52 Aug. 24/54 Aug. 31 18 
Helenium autumnale 104 4 Aug. 2 July 27/56 Aug. 7/53 Oct. 16 67 

Gentiana affinis 105 
106 
106 
107 

Aug. 2 July 21/52 Aug. 9/54 Sept. 16 40 
Aug. 5 July lo/37 Aug. 31/51 Oct. 1 48 
Aug. 7 July 14/52 Aug. 31/51 Oct. 16 55 
Aug. 4 July 21/52 Aug. 16/54 Oct. 2 50 

Small-leaved aster Aster adsurgens 
Solidago mollis 
Aster osterhoutii 

Artemisia frigida 108 4 Aug. 8 July 23/54 Aug. 22/55 
Artemisiu camporum 110 3 Aug. 8 July 21/52 Aug. 31/53 

Bidens cernua 112 
Navarretia minima 112 
Aster laevis 113 
Andropogon scoparius 118 
Lactuca scariola 118 
Artemisia gnaphalodes 125 
lva xanthifolia 127 
Brachyactis angusta 132 
Artemisia cana 135 

Aug. 12 July 31/55 Aug. 24/54 
Aug. 20 Aug. 9/54 Aug. 31/50 
Aug. 14 Aug. l/52 Sept. 9/50 
Aug. 15 Aug. 3/56 Aug. 28/53 
Aug. 15 July 11/37 Aug. 31/51 
Aug. 19 Aug. 3/56 Sept. 7/55 
Aug. 14 Aug. 11/52 Aug. 16/56 
Aug. 30 Aug. 22/52 Sept. 7/54 
Aug. 31 Aug. 16/52 Sept. 11/53 

36 
- 

20 
- 
48 
27 
- 
- 
- 
- 
19 

Velvety goldenrod 
Osterhout’s aster 
Pasture or 

fringed sage 
Plains wormwood 
Smooth 

beggar-ticks 
Small navarretia 
Smooth aster 
Little bluestem 
Prickly lettuce 
Prairie sage 
False ragweed 
Rayless aster 
Hoary sagebush 

Sept. 20 

Sept. 11 

Oct. 16 
Sept. 27 
Sept. 20 

Sept. 27 

lands and overgrazed range very 
rapidly. It is suggested that the 
long-season flowering period is 
a factor which contributes to 
an abundant supply of seed to 
colonize untended and abused 
lands, and a reason for the often 
indifferent kills obtained when 
control measures are applied. 

Flowering dates of range 
weeds also suggest reasons for 
their dispersion. Crocus anemo- 
ne #l, dandelion #3, and moss 
phlox #4, flower and set seed be- 
fore the competitive grasses 
commence their rapid growth; 
further -heavy grazing during 

the spring reduces the vitality of 
the grasses and thus -promotes 
conditions for the establishment 
of the early-flowering weeds. Of 
those plants which bloom during 
June and July, goatsbeard #52, 
purple cactus #73, prickly pear 
#89, blue-bur #85, western 
snowberry #87, and skeleton 
weed #105 are range weeds, but 
these spread only when pastures 
are overgrazed and the competi- 
tive grasses are weakened. The 
important late-season flowering 
range weed is pasture or fringed 
sage #135; it spreads mostly on 
drought damaged or misused 

range where the grasses have 
been weakened or killed. These 
data demonstrate the necessity 
of applying sound range manage- 
ment practices throughout the 
year because seeds of one or 
more range weeds will be matur- 
ing from early spring through 
autumn. 

A reliable indicator to forecast 
date of range readiness has been 
desired for some time. It has 
been shown previously (Camp- 
bell 1952a, 1952b) when range is 
protected (totally or in degree) 
until early June, that heavier 
yields of forage and stronger 
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stands of grass will be assured. 
Associating the information pre- 
sented in Table 1 with range 
management recommendations, 
it is evident that range will be 
ready to graze when the plants 
numbered #45 to #60 commence 
blooming. Of these the best 
known is Wood’s rose #59, and 
the date of its bloom is recom- 
mended as a reliable indicator of 
range readiness. It is possible to 
forecast the date of bloom of 
Wood’s rose with reasonable ac- 
curacy, because it commences 
flowering 50 to 55 days after the 
crocus anemone appears. Both 
plants are ubiquitous to all grass- 
land regions in the Prairies, and 
both are well known. Thus, date 
of range readiness in any year 
can be forecast by observing the 
date at which crocus anemone 
blooms, and protecting the range 
for an additional seven weeks or 
until the Wood’s rose commences 
flowering. 

Sixty-five of the species listed 
in Table 1 are reported by Crid- 
dle (1927) also. These were 
compared for dates of flowering 
characteristics by correlation 
and regression analyses. A nu- 
merical value was given each 
species in both lists by adding 
the days from April 1st to mean 
date of first bloom. The correla- 
tion coefficient of rxy = 0.923 -t- 
0.055 was highly significant and 
indicated that the species in- 
cluded in the anaylses flowered 
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in a similar sequence. The re- 
gression equation of x = 7 + 
982y is an expression of the 
number of days (x) after April 
1st that a species would be ex- 
pected to start bloom at Swift 
Current on the basis of the num- 
ber of days (y) after April 1st 
that the same species bloomed at 
Treesbank, Manitoba. The equa- 
tion indicates that early-season 
flowering species will be about 
7 days earlier at Treesbank than 
at Swift Current, and although 
the season is compressed 
slightly, that later-season flow- 
ering species will bloom a few 
days later at Swift Current than 
at Treesbank. 

Summary 
Native plants will bloom at 

Swift Current, Saskatchewan, 
over a period of 135 to 140 days. 
A few species will flower from 
early spring until late autumn- 
particularly aggressive weeds, 
but most species will bloom at 
near the same date every year 
and for a period of from 20 to 40 
days. Members of the composite 
family generally have a late-sea- 
son blooming character, but no 
family is strongly represented 
amongst those which flower 
early in the season. 

One or more of the several 
range weeds will bloom at some 
period throughout the summer, 
necessitating careful manage- 
ment during all seasons to pre- 

vent their spread. Date of range 
readiness can be forecast from 
the date of the flowering of cro- 
cus anemone. 

Potential ornamentals could be 
selected from prairie flowers to 
stock a border or bed with long- 
season flowering species. 

Analyses conducted indicate 
that a native species will flower 
about 7 days earlier at Trees- 
bank, Manitoba, than at Swift 
Current, although this difference 
will be less for late-season flow- 
ering species. The sequence of 
flowering by species will be sim- 
ilar at both locations. 
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Effect of Burning and Clipping on Growth of 
Native Prairie in Iowa1 

JOHN H. EHRENREICH 

Range Conservationist, Central States Forest Experiment 
Station, Forest Service, U. S. Department of Agriculture, 
Columbia, Missouri 

In range or 
management it 

native pasture 
is important to 

know how burning, mowing, 
grazing, complete protection or 
combinations thereof, will affect 
individual plants and communi- 
ties of plants. 

The effects of fire on vegeta- 
tion, especially natural grass- 
land, is indeed a controversial 
subject. This is not surprising 
when one considers the complex- 
ity of prairie communities and 
the versatility of the component 
plants. Advantages or disadvan- 
tages of burning apparently de- 
pend on a myriad of factors pe- 
culiar to a given location, time, 
and desired objective. The addi- 
tional effects of various intensi- 
ties of clipping with burning 
further complicate interpreta- 
tion of plant responses. 

This paper is based on results 
of a study conducted during 1954, 
1955, and 1956 to determine the 
effects of both burning and clip- 
ping on growth habits of com- 
ponent plants as well as plant 
communities of mesic upland 
prairie in Iowa. 

Study Area 
The study was conducted on 

the upland portion of the Hay- 
den Prairie located near the 
northeastern edge of the prairie 

1 This paper was presented at the 
1 lth Annual Meeting of the Ameri- 
can Society of Range Management 
at Phoenix, Arizona, January 31, 
1958. The material in this paper is 
part of the author’s Doctor’s Dis- 
sertation, which was prepared un- 
der the direction of Dr. J. M. Aik- 
man, Department of Botany and 
Plant Pathology, Iowa State Col- 
lege. 

association in northeastern Iowa. 
The soil of this gently rolling 
prairie was developed from Iowa 
drift parent material, and is clas- 
sified as Carrington silt loam, 
plastic till phase. Most of the 
precipitation occurs during the 
spring and summer, which is 
typical of a grassland climate. 
The yearly average is 31.90 
inches. Mean annual average 
temperature is 44.5”F. Average 
January temperature is 13.4” F., 
and the average July tempera- 
ture 71.6” F. 

The three chief dominants of 
this luxuriant upland prairie 
community are prairie dropseed 
(Sporobolus heterolepis), little 
bluestem (Andropogort scopari- 
us), and big bluestem (Andropo- 
gore gerardi). The yield of these 
three grasses equals or exceeds 
the total yield of all other spe- 
cies. Prairie dropseed and little 
bluestem are bunchgrasses that 
form crowns 1 inch to 1 foot or 
more in diameter. Big bluestem, 
a lowland prairie sod-former, 
dominates the area between the 
bunchgrasses. Porcupine grass 
(Stipa spartea), and Junegrass 
(Koeleria cristata) to a lesser de- 
gree, form numerous smaller 
bunches among the dropseed and 
little bluestem. These two spe- 
cies and sideoats grama (Boute- 
Zoua curtipendula) are confined 
to the drier, better drained parts 
of the upland prairie area. In- 
diangrass (Sorghastrum nutans) 
is associated with big bluestem 
in occupying the interbunchgrass 
space in a ratio of about 1 to 3. 

Many species of forbs grow in 
this upland prairie community. 
Despite the great number of spe- 

133 

ties, forbs constitute a smaller 
percentage of the dry matter of 
vegetation than is generally as- 
sumed on the basis of their 
showy appearance during flow- 
ering. 

Certain grasses - Kentucky 
bluegrass (Poa pratensis), timo- 
thy (Phleum pratense), and red- 
top (Agrostis aZba)-not native 
to the prairie, occur scattered 
throughout the tract, but are 
somewhat suppressed and of low 
vigor. However, their presence 
offers a threat of permanent in- 
vasion if the native vegetation 
ever loses vigor. 

Before the State Conservation 
Commission bought the Hayden 
Prairie in 1945, the prairie had 
been mowed for hay and inter- 
mittently grazed by cattle. After 
its purchase the prairie was 
placed under complete protec- 
tion to allow vegetation to re- 
cover from previous repeated 
mowing and overgrazing until 
March 1954, when the first burn- 
ing experiment was conducted. 

M&hods 
Areas ranging in size from 1 

to 10 acres were burned about 
the first of March of 1954, 1955, 
and 1956. Three replications of 
the following combinations of 
burning were tested: Areas 
burned first year only, second 

/ / 
April 

FIGURE 1. The 1955 growth of little blue- 
stem basal leaves on areas burned in the 
spring of both 1954 and 1955 and on un- 
burned areas. 



134 JOHN H. EHRENREICH 

FIGURE 2. Upland prairie on April 2, 1955> showing: (1) unburned area (Zozoer right) ; 
(2) area burned in 1954 (upper right); (3) area burned in 1955 (lower left); and 
(4) area burned in 1954 and 1955 (upper left). Note the large number of seedstalks 
from the previous year on the area burned in 1954 and few seedstalks and matted 
appearance of litter on the unburned area. 

year only, third year only, first 
and second years, first and third 
years, second and third years, 
all three years, and areas not 
burned. 

Clipping was done on repli- 
cated, randomly located l/4,000- 
acre plots in all burned and un- 
burned areas. A set of plots was 
clipped at 4-week intervals dur- 
ing the 1955 and 1956 growing 
seasons, another set was clipped 
at 4-week intervals during 1956 
only, another set was clipped at 
the end of the 1955 and 1956 
growing seasons, and another set 
was clipped at the end of the 
1956 growing season only. Vege- 
tation was clipped to a height of 
1 to 2 inches. 

Soil temperatures, at depths of 
%, 2, and 5 inches, were taken 
on burned and unburned areas 
between 1 and 2 p.m. at approxi- 
mately a-week intervals through- 
out the 1955 and 1956 growing 
seasons. Thermometers were 
placed in the soil and the tops 
covered with light-colored wood- 
en tubes. Air temperature and 
precipitation data were obtained 
from the Saratoga Weather Sta- 
tion, located 4 miles south of the 
prairie. 

Soil moisture was obtained by 
oven drying soil samples taken 

throughout a 4-foot profile at 
approximately a-week intervals 
during both the 1955 and 1956 
growing seasons. 

Measurements of plant growth 
rate and seedstalk development 
were made on the dominant and 
principal subdominant grasses 
and forbs. Average height and 
stage of development and aver- 
age number of flower stems were 
recorded periodically throughout 
the 1955 and 1956 growing sea- 
sons. 

Results and Discussion 
Effects of burning and clipping 

on native prairie in Iowa were 
evaluated mainly in terms of 
rate and period of plant growth, 
flowerstalk development, and 
yield of vegetation. 

Effects of Burning on Vegetation 

Vegetation on burned areas 
began growing and matured 
earlier and produced more flow- 
erstalks than on the unburned 
areas. In the spring of 1955, for 
example, vegetative growth be- 
gan earliest on areas with two 
burns, and progessively later on 
areas with one burn in 1955, 
areas with one burn in 1954, and 
unburned areas. The difference 
in time from earliest to latest 

initiation of plant growth was 
about 2 to 3 weeks (Figure 1). 

Litter and duff accumulate so 
much on protected prairies in 
northeastern Iowa that plant 
growth is retarded. This great 
accumulation of above-ground 
organic material is caused by 
favorable growing conditions in 
the northeastern extremities of 
the prairie and the slow rate of 
disintegration of this material. 

Reducing the insulating effect 
of the great amount of litter and 
duff by burning it, and exposing 
the very dark soil surface re- 
sulted in higher soil tempera- 
tures on the burned areas. Soil 
temperature in early spring was 
inversely related to amount of 
litter and duff. In the spring of 
1955 there was about 0.15 ton of 
litter and duff per acre on the 
areas burned in 1954 and 1955 
where growth started earliest, 
0.45 ton per acre on areas burned 
in 1955 only, 0.98 ton per acre on 
areas burned in 1954 only, and 
2.18 tons per acre on the un- 
burned areas where growth 
started latest (Figure 2). 

A close relationship was found 
between rising soil temperature 
in the spring and increasing rate 
of plant growth. This effect has 
been reported earlier (Graber, 
1926; Dyksterhuis and Schmutz, 
1947; Glendening, 1942). Since 
soil moisture was adequate for 
plant growth on all areas during 
the growing seasons, soil tem- 
perature in spring probably lim- 
its plant growth more than any- 
thing else until about June or 
July. By late June the vegeta- 
tion had grown enough to pro- 
vide about equal shade on both 
burned and unburned areas, and 
there was little difference in soil 
temperature (Figure 3). 

In addition to earlier develop- 
ment of both grasses and forbs 
on burned areas, there were also 
more native plants that flowered 
and taller flowering stalks. This 
effect has been reported earlier 
(Aikman, 1955; Dix and Butler, 
1955; Ehrenreich and Aikman, 
1957). Greater height and num- 
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FIGURE 3. The effect of burning on the average temperature in the top 5 inches of soil 
during the 1955 growing season. _ 

ber of the various colored flow- 
ers of broadleaf plants and the 
greater height and number of 
seedstalks of native grasses lent 
a sharp contrast to the appear- 
ance of burned and unburned 
areas (Figure 4). However, this 
increase of flowerstalks on 
burned areas was rather tempo- 
rary. By the second growing 
season after burning there was a 
marked reduction in flowerstalk 
production, and by the third 
growing season after burning, 
the burned and unburned areas 
appeared very similar. 

Although burned areas yielded 
a little more, burning did not sig- 
nificantly affect total vegetative 
production (Figure 5). Greater 
height and number of flower- 
stalks of native plants on burned 
areas was offset by a greater 

amount of basal leaves on plants 
on unburned areas. 

Repeated burning about the 
first of March resulted in a sharp 
decrease in number of Kentucky 
bluegrass plants. This introduced 
grass normally begins growth 
very early in the spring and 
probably was injured by the heat 
of the fire, whereas the native 
grasses were still dormant and 
apparently suffered no damage. 

Burning about the first of 
March for as many as 3 consecu- 
tive years apparently did not ad- 
versely effect native prairie 
vegetation in Iowa. Burning 
helped some in that it reduced 
bluegrass and increased flower- 
stalk production of native 
grasses. However, continued 
burning over a longer period of 
years could harm both soil and 

vegetation (Aldous, 1934; Elwell 
et al., 1941; Graber, 1926; Hop- 
kins et al., 1948). 

Effects of Clipping 

Clipping the vegetation four 
times during the growing season 
reduced yields much more than 
clipping only once at the end of 
the growing season (Table 1). 
This is substantiated by earlier 
reports (Blaisdell and Pechanec, 
1949; McCarty and Price, 1942; 

FIGURE 4. Upland prairie in August 1956. 
Note the marked absence of seedstalks of 
native prairie grasses on an unburned area 
(top), and the abundant seedstalk pro- 
duction of dominant native prairie grasses 
on the area burned in the spring of 1956 
(bottom). 
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FIGURE 5. Yield of vegetation during 1955 from (A) plots clipped four times during the 
year, and (B) plots clipped at the end of the growing season. 

Robocker and Miller, 1955). Fre- 
quent clipping for 2 consecutive 
years reduced yield even more, 
while clipping at the end of 2 
consecutive gr 0 wing seasons 
only. reduced yield slightly. In 
1956 yields on areas frequently 
clipped for 2 years were reduced 
79 percent, on areas frequently 
clipped for 1 year 42 percent, 

Table 1. Yield of vegetation in 1956 
(fans per acre) 

Number 
of 

seasons 
clipped 

1 
2 

Number of clippings 
during growing season 

Four One (at end) 
1.53 2.18 
1.22 1.88 

and on areas clipped at the end 
of the growing season for 2 years 
16 percent. Injurious effects of 
frequent clipping on the vegeta- 
tion are probably related to re- 
duction of leaf area and subse- 
quent decrease in production of 
carbohydrates. 

Although total annual yield 
from plots clipped four times 
during the year was essentially 
the same for burned and un- 
burned areas, there was a sig- 
nificant difference in yield at 
various dates (Figure 5). Great- 
er yields were from the first 
clipping (May 30) on burned 
plots, and from the second clip- 
ping (July 1) on unburned plots. 

This difference in yields on the 
first clipping date is further evi- 
dence of the earlier plant growth 
on burned areas. 

Since frequent clipping re- 
duced yields more than clipping 
only once at the end of the 
growing season, harvesting vege- 
tation after the plants have made 
seed appears to be the best meth- 
od to obtain maximum sustained 
yield. 

Summary 

Effects of burning and clipping 
were studied on growth of some 
dominant and principal subdom- 
inant grasses and forbs on a 
mesic native prairie in northeast- 
ern Iowa. Burning about the 
first of March had no apparent 
adverse effects on native vege- 
tation, but did inhibit growth of 
Kentucky bluegraSs. Prairie 
plants began growth 2 to 3 weeks 
earlier on burned areas, and pro- 
duced more and taller flower- 
stalks than on unburned areas. 
Earlier growth and greater seed- 
stalk production probably results 
from higher soil temperatures in 
early spring where litter has 
been removed by burning. Al- 
though there were more flower- 
stalks on burned areas, there was 
no significant difference in total 
yields due to burning. 

Clipping four times during the 
growing season did more harm to 
plants than clipping only once at 
the end of the growing season. A 
79 percent reduction in yield was 
obtained from 2 consecutive 
years of frequent clipping com- 
pared to only 16 percent reduc- 
tion from 2 consecutive years of 
clipping at the end of the season. 

Clipping at the end of the 
growing season appears to be the 
best way to get maximum sus- 
tained yield. 
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RESOLUTION 

In Favor of Grass as a National Floral Emblem 

Whereas, it has been suggested that the Kentucky Bankers Association, along with all other state 
bankers associations, endorse the adoption by the United State Congress of the Corn Tassel as our 
National Floral Emblem, and 

Whereas, joint resolutions have been introduced in Congress to make the Corn Tassel the National 
Floral Emblem, and 

Whereas, it has been brought to the attention of the Kentucky Bankers Association that the Corn 
Tassel is not a perfect flower but is only the staminate, or male flower and in itself is of little 
value; and that the pistillate, or female flower-the ear of corn-is the part that produces the 
valuable grains, and 

Whereas, the Kentucky Bankers Association recognizes the value of corn to the economy of our coun- 
try, both in the past and present; but at the same time it is cognizant of the destruction of land 
and the terrible losses in fertility brought about by leaching and erosion due to the improper 
culture of corn on hilly, rolling and unadapted land, and, 

Whereas, the Kentucky Bankers Association has considered the merits of other plants as the National 
Floral Emblem and has found that GRASS, with its beautiful blooms and artistic seed heads, 
more nearly represents, than any other plant, the ideals and aspirations of the American peo- 
ple. (It is GRASS that was mentioned first, of all living things, in the story of creation; it was 
GRASS, with its deep, penetrating roots that gave fertility and protection to the great plains 
and prairie soils of America; it was GRASS that sustained the buffalo whence came our fore- 
father’s food. It is GRASS that feeds the lowing cattle, the gentle sheep, the patient horse; it 
is to GRASS that we turn to heal our fields after they have been eroded and ravished by the 
plow and the cultivator. GRASS is truly the hope of the conservationist and the dream of the 
naturalist.) 

Now, Therefore Be It ResoZved, that the Kentucky Bankers Association through action of its Ex- 
ecutive Committee, meeting on December 17, 1958, and after much consideration, endorse the 
adoption of GRASS as the Floral Emblem of the United States and urge its adoption by the 
United States Congress and request the President of the United States to declare such fact by 
proclamation. 

Be It Further Resolved, that a copy of these resolutions and supporting documents be entered in the 
minutes of this meeting and copies be sent to the United States Senators and Congressmen from 
Kentucky, state bankers associations, state and national farm organizations, conservation asso- 
ciations, and the farm press and other individuals, groups and organizations interested in the 
conservation and welfare of our country’s greatest natural resource-its soil. 

Kentucky Bankers Association 
Maurice Kirby, President 
Ralph Fontaine, Executive Secretary 
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A USEFUL DEVICE FOR 
LAYING OUT FORAGE 
PRODUCTION PLOTS 

SAM H. COLEMAN 

Work Unit Conservationist, Soil 
Conservation Service, U. S. Depati- 
ment of Agriculture, Junction, Texas 

Field men of the Soil Conser- 
vation Service have found it de- 
sirable to make a quick determi- 
nation of forage production on a 
site. Such information is valua- 
ble in determining differences in 
sites, and in estimating the 

, amount of forage that has been 
grazed off, or still remaining on 
a site. 

A quick easy method of mak- 
ing this determination is particu- 
larly useful in working with 
ranchers in order to better illus- 
trate the differences in sites and 
forage utilization. The method 
necessarily has to be simple and 
rapid, because few ranchers and 
field men have the time to make 
long and laborious studies. 

Campbell and Cassady (1949) 
found that 9.6 square feet was a 
convenient and ample size sam- 
ple area for determining forage 
weights on southern forest 
ranges. The amount of clipped 
forage from this size plot was 
large enough for an adequate 
sample, and the quantity pro- 
duced could be harvested and 
weighed conveniently. The for- 
age harvested from this 9.6- 
square-foot area can be weighed 
with gram scales in the field and 
the following calculations made: 

(I) 
Weight of forage in grams (W) 

Number of grams in pound (453.592) 

X 
Sq. Ft. per Acre (43,560) 

Square Ft. in sample area (9.61) 

= Pounds per acre 
or: 

(2) 
Weight in grams x 10 equals pounds 
per acre 

A dry weight factor may be ap- 
plied to the weight of forage for 
approximate yields. The clipped 
forage would first have to be 
properly dried and then weighed. 

Technicians of the Soil Con- 

servation Service have found the 
9.6~square-foot sample area use- 
ful to their needs for quickly 
showing ranchers volumes of 
forage produced. A square plot 
3.1 feet on a side has generally 
been used. In making this forage 
determination the plot is meas- 
ured, each corner is staked, and 
then heavy twine or metal rods 
are used to mark the sides. The 

A 
MEASURING ARM FOR GRASS CLIPPING 
Device for Estimating Pounds 
of Forage Per Acre 

// 

\ 
Knife Edge 

4" Steel Bar- 
The length of the legs will vary with the 
height of grrtr to be clipped. Arm rhould 
pass through the top of the grrsr without . 
difficulty. 

Pivot leg should be Y to B inches longer 
than other leg. This will depend upon the 

Pointed Tip 
\I 

type and depth of the soil. Enough extra 
length is needed to assure stability. 

Pipe or tubing with 4" inside diameter. 
Hole continues through plate. 

Metal Plate BASE PLATE 

A bare plate can be used where type 
and depth of soil do not afford rta- 
bility for the pivot arm, 

The pivot arm inscribes a circle with an area of 9.6 square feet. The 
grass ir clipped from this area. Weight of the grass in grams multi- 
plied by IO\ will give pounds of forage per acre. 

FIGURE 1. The simple measuring arm provides a good tool for use in estimating pounds 
of forage per acre. 
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FIGURE 2. Clipping of the forage is done as the arm is rotated. The center area is clipped 
before the base plate is placed down. 

forage is clipped close to the 
ground and then weighed on a 
scale in grams. 

Since natural patterns are ir- 
regular in shape, sometimes a 
circular plot can be used to a bet- 
ter advantage. This is especially 
true when clipping single species 
colonies. For the circular plot, 
another method being used is to 
mark- the plot with two stakes 
fastened on a chain 1.75 feet long. 

- One stake is driven into the 
ground, and the other is used to 
mark a circle with an area of 
approximately 9.61 square feet. 

Though the square-plot meth- 
od is simple, considerable time is 
involved in measuring the plot, 
marking and staking the corners, 
and marking the sides. The chain 
and stake method is faster, but 
the chain is difficult to keep un- 
tangled, and in tall grass it is 
difficult to mark the sides 
evenly. 

A simple measuring rod that 
can be made out of scrap metal, 
such as iron rods or reinforcing 
steel, can be used to mark a plot 
easily and rapidly, at a saving of 
time over the square plot or 
chain methods. Such a rod will 
take the place of four stakes, or 
chain and stakes, is easily and 
simply constructed and set up, 
and easy to carry. 

A single %-inch rod, with a 
1.75-foot arm is all that is needed, 
as illustrated in Figure 1. The 
length of the legs varies with the 
height of the grass or vegetation 
to be clipped, but one leg is about 
4 to 6 inches longer than the 
other. This leg is pressed into 
the ground and serves as the 
pivot. The other leg is sharp- 
ened to a knife edge and is used 
to mark the outer rim of the cir- 
cle. The arm should be high 
enough to clear most of the grass. 
A base plate may be used as il- 
lustrated in Figure 1 to help 
stabilize the arm while marking 
the circle. 

The arm will scribe a circle 
that contains approximately 9.61 
square feet. Thus, the forage 
clipped from the circle weighed 
in grams and multiplied by 10 
will then give the approximate 
weight in pounds per acre. The 
clipping can be done along the 
arm as the measuring arm is 
moved around the circle (Figure 
2) * 

Plots larger than the 9.61” 
square-foot plot could be used, 
but a factor other than 10 would 
have to be used in converting the 
forage to pounds per acre. The 
9.61-square-foot plots are pre- 
ferred because the forage can be 
converted easily and quickly to 
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pounds per acre, a measurement 
which most field men and ranch- 
ers can readily understand. 

LITERATURE CITED 

CAMPBELL, R. S. AND JOHN T. CAS- 
SADY. 1949. Determining forage 
weights on southern forest ranges. 
Jour. Range Mangt. 2: 30-32. 

THE EFFECT OF BURNING 
ON THE CHEMICAL 

COMPOSITION OF 
LITTLE BLUESTEM’ 

E. F. SMITH AND V. A. YOUNG 

Assistant Animal Husbandman, 
Kansas Agricultural Experiment 
Station, Manhattan, Kansas; and 
Professor and Head, Department of 
Range and Forestry, A. and M. CoZ- 
Zege of Texas, College Station, Texas 

The bluestem pasture region of 
Kansas lies in the eastern part of 
the state. In many years an ap- 
parent surplus of grass remains 
on many of the pastures at the 
close of summer. This surplus 
has generally been removed by 
burning each spring. The pas- 
tures usually are not grazed dur- 
ing the winter. One reason given 
for burning by the users of the 
pastures is that it increases ani- 
mal gains. 

The purpose of this study was 
to collect additional information 
on how burning affects the nu- 
tritive value of the grass as 
measured by chemical analysis. 
Other studies have shown that 
some chemical constituents may 
be affected by burning. Ash and 
protein were increased by burn- 
ing, according to Neal and Beck- 
er (1933) and Greene (1935). 
Phosphorus was increased in for- 
age samples from burned areas 
as reported by Hart and others 

l Contribution No. 255, Department 
of Animal Husbandry, Kansas Agri- 
cultural Experiment Station, Man- 
hattan. This article is a portion of 
the senior author’s Ph.D. disserta- 
tion submitted to Texas A. and M. 
College. 
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NUTRITIONAL ASPECTS OF 
WIREGRASS FROM WEST 

FLORIDA SANDHILLS 

FRANK W. WOODS 

Forester (Silviculture), Southern 
Forest Experiment Station, Forest 
Service, U. S. Department of Agri- 
culture, New Orleans, Louisiana 

Wiregrass (Aristida stricta) is 
the most abundant native plant 
in the longleaf pine-scrub oak 
sandhills of west Florida. Some 
of its nutritional aspects were 
assessed through chemical analy- 
sis of samples collected during 
winter and spring from burned 
and unburned forest ranges. 

Wiregrass was most nutritious 

Table 1. Maximum amounts of crude protein land minerals in wiregrass 
from wesf Florida sandhills. 

Nutrient 

Minimum estimated Amount in forage from- 

beef -cattle requirements Burned area Unburned area 

Crude protein 
Phosphorus 
Calcium 
Magnesium 
Potassium 
Sodium 

Percent Percent Percent 
8-9 7.9 3.6 

.18-.21 .08 .03 

.20-.25 .91 .25 

.04-.07 .07 .06 

.15-.20 .22 - .22 
.02 .lO .02 

in the spring and on burned 
ranges. Maximum amounts of 
several nutrients contained in 
spring forage are shown in 
Table 1. At best, crude protein 
approached minimum estimated 
requirements for beef cattle, 
while calcium, magnesium, po- 

tassium, and sodium were ade- 
quate. 

On unburned range crude pro- 
tein was very low. Most of the 
minerals were merely adequate. 
Phosphorus was seriously defi- 
cient in both burned and un- 
burned forage. 

BOOK REVIEWS 
Edited by Lowell K. Halls, Forest Service, U. S. Department of Agriculture, New Orleans, Louisiana 

Charles M. Russell: Cowboy Art- 
ist. A Biography by Austin 
Russell. Twayne Publishers, 
New Yodc, N. Y. 247 pages. 
1957. $4.00. 

Charlie Russell loved the West. 
His goal was to record in real-life 
fashion its many moods and actions. 
His picture subjects were never em- 
bellished or romanticized. As a re- 
sult, his paintings have become as 
much a part of the West as cowboys 
and sagebrush. 

Mainly through a series of inter- 
esting western anecdotes, Charlie’s 
nephew Austin tells about the 
friends, family, ancestors, and coun- 
try that were so intimately a part of 
Charlie. It is safe to assume that 
when the reader of this biography 
sees his next Russell painting he will 
scrutinize it a little more closely and 
come away with a better under- 
standing and appreciation of the real 
cowboy artist. 

Russell lived during the years 
when the West was changing rap- 
idly. Just before the age of 16, in 

1880, he was sent West to learn the 
value of an education. What he saw 
pleased him and that was the end of 
his formal education. From 1882 to 
1892 he punched cows. In between 
he drew and painted. It is likely that 
some of Russell’s first exhibits were 
in a western saloon. Some of the 
early paintings weren’t very good 
but they always had a certain pleas- 
ing appeal. Only after he had told 
the story of the Chinook, in water- 
color, did he become famous. 

In 1892 Charlie started painting 
for money and thereafter recorded 
for posterity the very essence of the 
West-its violent action, gun fights, 
bear hunts, bucking horses, and the 
more contemplative, the Indian tribe, 
women, children, and cowboys in a 
peaceful western scene. 

When Russell was 32 he married 
17-year-old Nancy. Whether she 
improved Charlie’s artistic ability 
may be open to question, but there 
is no doubt that she got the paintings 
to the public and made him a mate- 
rial success. Also, she saw that he 
met the right people. With Nancy as 

a manager Charlie’s paintings began 
to sell, and the demand grew with 
the price. His crowning moments 
came when he was commissioned to 
do a huge canvass wall-painting for 
the State Capital at Helena, and with 
his largest fee of forty thousand dol- 
lars from Ed Doheny, the oil million- 
aire who later became involved in 
the Tea Pot Dome affair. 

Charlie inherited his family’s love 
to visit. As a consequence he had a 
wide but varied circle of friends- 
freighters, cowboys, saloonkeepers, 
artists, ranchers, writers, actors, and 
sculptors. They all contributed or 
were in someway a part of his paint- 
ings. Next to people, Charlie liked 
horses best; he painted them excep- 
tionally well and they became the 
center attraction of many pictures. 

As Charlie’s fame spread many of 
his paintings were rather sharply 
criticized. He took the criticism 
gracefully and put it to good advan- 
tage in correcting his mistakes, gain- 
ing a different perspective, and im- 
proving his paintings. 

Charlie died just as he was ap- 
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proaching the peak of success. Some 
people may argue as to whether he 
was a real artist or just a great story 
teller. At any rate most of them 
agree that he painted a great story 
of the old West. 

This book is recommended for the 
person who would like a more inti- 
mate understanding of Russell and 
his paintings and who is in quest of 
a couple of evenings of good reading 
entertainment. Too, it will provide 
you with some more good stories to 
tell.-LozoeZZ K. Halls, Southern For- 
est Experiment *Station, New Or- 
leans, Louisiana. 

How io Know Grasses. by Rich- 
ard W. Pohl. Wm. C. Brown 
CoTpuny, Dubuque, Iowa. 192 
pages. 1954. $2.25. 

This publication is one of the pic- 
tured-key nature series which in- 
cludes both botanical and zoological 
subjects. The keys, illustrations and 
distribution maps cover 293 species 

BOOK REVIEWS 

of grass in 112 genera. The sub- 
families and tribes correspond to the 
presentation in The Manual of 
Grasses of The United States by A. S. 
Hitchcock. The illustrations are ade- 
quate for the species included. The 
distribution maps are generalized for 
the area of the U. S. concerned. 

The morphology of grasses and in- 
structions for collection, study and 
mounting are included in the gen- 
eral information. A key for separat- 
ing sedges (Cyperaceae), rushes 
(Juncaeae) and grasses (Gramineae) 
should be helpful in the early stages 
of grass study, especially in field 
collecting. 

A combination index and illus- 
trated glossary should be of value 
for a student in learning the vo- 
cabulary needed for keying grasses. 

The book appears to be most adap- 
tive to high school biology or agri- 
culture classes, garden clubs, nature 
study groups, or for individuals in- 
terested in getting acquainted with 
this family of plants which is so 
extremely important to man and his 

welfare. The importance of grasses 
in general is emphasized in the in- 
troduction, and specific uses are in- 
cluded in many of the species de- 
scriptions. The descriptions of spe- 
cies also include information on an- 
nual or perennial, general distribu- 
tion, and season of maturity. 

The book apparently was not in- 
tended for and would not be ade- 
quate for an advanced student or 
person attempting a complete classi- 
fication of the grasses in a given 
locality for a given season. It would 
be most usable where collecting 
could be directed to include the spe- 
cies in the book or where unknowns 
furnished for study are within the 
scope of the book. The publication 
is not directed to any given locality, 
and representatives from %ll sections 
of the United States are used to rep- 
resent the 13 tribes. A few cultivated 
species are included. 

The book is available in both spiral 
and cloth binding .-Omer E. Sperry, 
Texas A. & M.. College, College Sta- 
tion, Texas. 
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Cong. o j Entomology 2:625-636. 
1956 (1958). (Univ. of California, 
Berkeley) 

Mulligan, G. A. and I. J. Bassefi. 
AchiZZea miZZejoZium complex in 
Canada and portions of the United 
States. Canad. Jour. Bot. 37(1):73- 
81. Jan. 1959. (Bot. and Plant 
Path. Div., Ottawa) 

Tisdale, E. W., M. Hironaka and W. 
L. Pringle. Observations on the 
autecology of Hypericum perjora- 
turn. Ecology 40(l) :54-63. Jan. 
1959. (Coll. For., Univ. of Idaho, 
Moscow) 

Van Dyne, G. M. Ranges and range 
plants. Mimeo. lab. manual, Mon- 
tana State CoZZ. Jan. 1958. (Range 
Mgt. Dept., Montana State Coll., 
Bozeman) 

Wells, P. V. Comments on “Plant 
Ecology as a Branch of Botany.” 
Ecology 40 (1) :153. Jan. 1959. 
(Dept. Bot., Duke Univ., Durham, 
N. C.) 

faces and blue grama. Wildlife . 
Monographs No. 3. 78 pp. Dec. 
1958. (Mus. Vert. Zool., Univ. of 
California, Berkeley) 

Lechleifner. R. R. Certain aspects of 
behavior of the black-tailed jack 
rabbit. Amer. MidZ. Nat. 60(l): 
145-156. July 1958. (Mus. of Vert. 
Zool., Univ. of California, Berke- 
ley) 
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rates of fertilizers on forage pro- 
duction and quality of coastal ber- 
muda grass. Agron. Jour. 51(Z): 
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Huffaker, C. B. Principles of bio- Van Diesi, A. and C. A. Black. Soil 
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Chemical Co., Midland, Mich.) Smith, D. R. Contributions within 
Oerfel, A. C. Estimation of the trace the last decade to the advancement 

element status of large areas of of methodology in vegetational 

soil. Austral. Jour. Agr. Res. 10 (1): analyses. Wyoming Range Mangt. 
58-71. Jan. 1959. (Div. Soils, No. 124. 8 mimeo pp. Jan. 1959. 

C.S.I.R.O., Adelaide) (Univ. of Wyoming, Laramie) 
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TWELFTH ANNUAL MEETING 
Tulsa, Oklahoma 

January 27-30, 1959 

The Twelfth Annual Meeting of 
the American Society of Range Man- 
agement was held at Tulsa, Okla- 
homa, January 27-30, 1959. Head- 
quarters for the meeting were at 
Hotel Tulsa. Total registration at the 
meeting was 408 with 38 states and 
8 foreign countries represented. 

Business meetings of the Board of 
Directors were held on January 27 
and on January 30. Highlights of 
the Directors’ meetings are presented 
later in this report. 

The Section Chairmen’s meeting 
was held on Tuesday, January 27, 
under the leadership of JOHN 
LAUNCHBAUGH of the Kansas-Okla- 
homa Section. Seventeen of the Sec- 
tions were represented at the meet- 
ing. Special attention was given to 
matters of membership, standardiz- 
ing procedures for the conduct of 
section business affairs, and Journal 
policy. Recommendations of Section 
Chairmen included a request that a 
new Section Chairman’s Handbook 
be prepared and that the National 
Secretary visit each Section once 
every three years. The Section 
Chairmen commended the Youth 
Activities Committee, suggested that 
a standard financial accounting sys- 
tem be adopted, and that all Sections 
adopt the policy of having the Vice- 
Chairman automatically succeed the 
chairman. It was further suggested 
that the Journal publish rancher 
articles in all issues as available, but 
that the regular Rancher Issue be 
discontinued. 

A slide show of range improve- 
ment in Kansas and Oklahoma was 
presented during the afternoon of 
the 27th. At the general business 
meeting of the Society on the eve- 
ning of the 27th, DR. E. L. PETERSON, 
Assistant Secretary of Agriculture, 
Washington, D. C., spoke on “Range- 
lands, a National Asset.” DR. PETER- 
SON was introduced by KEN PARKER. 

The principal feature of the busi- 
ness meeting was a report on the 
financial status of the Society. 

Regular sessions of the meeting 
started on Wednesday morning, 
January 29, with a six-paper session 
dealing with the “Basis for Livestock 
Production in the Central and South- 

ern Great Plains.” The afternoon 
session included the “President’s 
Address” by R. S. CAMPBELL, and a 
tour by chartered bus to the Par-Ker 
Ranch near Chelsea, Oklahoma. The 
bus tour provided an excellent op- 
portunity to inspect some typical 
eastern Oklahoma range land and to 
see the excellent purebred Here- 
fords at the Par-Ker Ranch. On the 
way back the group visited the Will 
Rogers Museum at Claremore, Okla- 
homa. 

Thursday morning the program of 
the American Grassland Council 
was presented, with JOHN B. WASHKO, 
President of the Council, as session 
chairman. At the same time a ses- 
sion on “Grassland Ecology,” with 
DAVID COSTELLO as chairman, was 
held. Thursday afternoon’s session 
on “Range Management Today and 
Tomorrow” presented six papers, 
with CLINTON H. WASSER as chair- 
man. 

Another split session was held on 
Friday morning with one assembly 
dealing with “Soil-Plant-Water Re- 
lationships” and the other with 
“Joint Use of Rangeland.” The con- 
cluding session on Friday afternoon 
included six papers on the general 
topic of “Economics of Range Im- 
provement Practices.” 

The program for the meeting was 
arranged by E. H. MCILVAIN and his 
Program Committee. Local arrange- 
ments were handled by W. C. (DICK) 

Society President DON HERVEY addresses 
the group at the annual banquet. 
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WHETSELL and his committee. CLAR- 
ENCE E. BUNCH was chairman of the 
Displays and Contests Committee. 

A. H. WALKER presided as toast- 
master at the annual banquet on 
Thursday evening, January 29. The 
traditional billfold was presented to 
EFRAIM HERNANDEZ in recognition of 
the Mexico Section’s achievement in 
showing the highest percentage in- 
crease in membership during 1958. 

Awards were made to the winners 
in the Collegiate Plant Judging Con- 
test and the Photographic Contest at 
the banquet. First place in the Plant 
Judging Contest was won by a team 
from Utah State University with a 
score of 591% points. Members of 
the winning team were JOHN Hou- 
GARD, DELMAR STOLT, and JAMES 
MAYO. The Texas A. and M. team 
won second place with 587% points, 
and the team from Montana State 
placed third with 583 points. High 
individual scorer was JOHN HOUGARD 
of Utah State University with a per- 
fect score. Six individuals tied for 
second place in the individual scor- 
ing. They were DELMAR STOLT, Utah 
State; CURTIS DASSONVILLE, Montana 
State; KENNETH RHEA, Montana State; 
KEN WEYERS, Colorado State; and 
PHIL PHILLIP and EARL WILLARD of 
Texas A. and M. Nine teams took 
part in the contest. 

Grand Champion winner in the 
photographic contest was HURLON 
RAY of Fayetteville, Arkansas. Other 
winners in the black and white divi- 
sion were BILL STUART, R. R. HUM- 
PHREY, HUGH COSBY, and DANIEL 
RENTERIA. Winners in the color slide 
division were FRED WHITTINGTON, 
LORENZ BREDEMEIER, JIM YOAKUM, 
and KLING ANDERSON. 

Retiring Society President BOB 
CAMPBELL presented a life member- 
ship in the Society to Executive Sec- 
retary JOHN G. CLOUSTON and MRS. 
CLOUSTON. 

Highlights of the Directors Meetings 

President R. S. CAMPBELL presided 
at the Directors meeting held on 
January 27 at the Hotel Tulsa, Tulsa, 
Oklahoma. Incoming president DON- 
ALD F. HERVEY presided at the Di- 
rectors meeting held at the hotel on 
January 30. All officers and Di- 
rectors were present at the meetings 
except JOHN M. CROSS, who was un- 
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CHUCK SCHUMACHER, Salina, Kansas, con- 
gratulates JOHN HOUGARD, Utah State, first 
place winner in the plant judging contest. 

able to attend the Society meeting. 
Major items of business and high- 
lights of the committee reports are 
as follows: 

American Grassland Council: DR. 
JOHN B. WASHKO, President of the 
Council, spoke briefly to acquaint 
the Board members with the aims 
and objectives of the Council. The 
annual meeting of the Grassland 
Council is held in conjunction with a 
meeting of one of the agricultural 
scientific societies, this year with 
the American Society of Range Man- 
agement. Liaison is maintained be- 
tween ASRM and AGC. BOB WIL- 
LIAMS was ASRM representative to 
the AGC this year. 

Ten-Year Index of the Journul: 
BOB DARROW renorted that the lo- 
year index to the Journal was ready 
for the printer and requested that 
the cost of printing the index be in- 
cluded in the new budget. The 
Board budgeted $850 for the printing 
of the index. 

Depository Library: DUWAYNE 
GOODWIN reported on the status of 
material in the ASRM Library at 
Utah State University. A punch card 
file system was suggested, and the 
Board recommended that the cost of 
establishing such a system be deter- 
mined. A report on the matter will 
be made at the 
the Directors. 

summer meeting of 

Careers in Range Management 
Committee: DON HEDRICK circulated 

SOCIETY BUSINESS 

FRED RENNER, SCS, Washington, D. C., and 
MRS. DON Huss, Texas A. and M., at the 
annual banquet. 

copies of the brochure which has 
been prepared for distribution to 
high school seniors. An item for 
cost of printing the brochure was in- 
cluded in the budget. 

Range Research Methods Manual: 
ELBERT H. REID discussed the status 
of the range research methods man- 
ual, which has been six years in the 
process of development. The manual 
is now finished, but it needs techni- 
cal review. The Board recommended 
that the National Research Council 
be approached for the money to do 
the necessary technical editing job. 
If the money cannot be obtained the 
Society will pay this cost up to the 
amount of $500. The National Re- 
search Council will handle the print- 
ing of the manual. 

Handbook for Society Committees: 
The revised handbook is being 
brought together in processed form 
for use by the committees during the 
first half of the year. The revision 
will be considered by the Board at 
the summer meeting, with the de- 
cision regarding printing of the 
handbook to be made at that time. 

Mexico Section: The Executive 
Secretary was authorized to issue a 
certificate to the Mexico Section in 
recognition of that section having the 
greatest percentage increase in mem- 
bership in 1958. 

Meeting with the Southern Sec- 
tion: LOWELL HALLS, representing the 
Southern Section appeared before 

BILL MCGINNIES, Forest Service, Columbus, 
Ohio, and Society Director JOHN CHOHLIS, 
Western Livestock Journal, Sacramento, 
California. 

the Board to propose that the South- 
ern Section be included as an addi- 
tional region for the purpose of 
holding annual meetings and sug- 
gested New Orleans for the 1962 
meeting. The Board incorporated the 
Southern Section with the eastern 
region for the purposes of determin- 
ing place of meeting. Their turn for 
consideration will be 5 years from 
now. 

1960 Convention City: The Board 
approved the change from Spokane 
to Portland for the site of the 1960’ 
meeting when it became apparent 
that arrangements at Spokane would 
not be satisfactory. 

1961 Convention City: The Conven- 
tion City Committee recommended 
that the 1961 annual meeting be held 
at Salt Lake City. The Board ac- 
cepted the recommendation of the 
committee. 

Trail Boss Cuts: The Executive 
Secretary was authorized to have 
cuts of the Trail Boss emblem pre- 
pared and to distribute them to all 
sections for their use in printing 
stationery or for whatever purpose 
may be needed. The Executive Sec- 
retary was instructed to have the 
Trail Boss emblem registered as a 
trade mark of ASRM. 

Standardized Section Records: The 
Executive Secretary was authorized 
to prepare a form for standard rec- 
ord keeping by the Sections. The 
record forms and binders will be 

KENNETH CONRAD, Society Director, Wray, Colorado; MRS. R. S. 
CAMPBELL, and retiring President, BOB CAMPBELL, New Orleans, 
Louisiana. 

Four Society past-presidents at the annual banquet: A. P. 
ATKINS, BILL ALLRED, FRED RENNER, and JO’E PECHANEC. 

“RED” 
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MRS. JOHN CLOUSTON and Executive Secretary JOHN CLOUSTON, 
Portland, Oregon; MRS. C. A. BENNETT, Okanagan, Washington; 
and MRS. WILLIAM BEVERIDGE, Albuquerque, New Mexico. 

offered to the Sections at their ex- Executive Secretary 
pense. 

i/ 

Youth Organizations Committee: 
The Board authorized the purchase 
of dies to be used in making belt 
buckles and pins bearing the Trail 
Boss emblem to be used in the 
awards program of the committee. 
The program is to be coordinated 
through the National Committee for 
4-H and FFA. County, section, and 
national awards are being con- 
sidered. 

Administrative Costs __ 8,562.OO 
Youth Publication _ __.__._ 200.00 
Careers Brochure ________ 500.00 
Editing Research 

Methods Manual ______ 500.00 
Youth Awards, Dies ____ 250.00 

Office of the Editor _______ ___ 600.00 
Journal Publication ___ _____ 10,150.OO 
Printing lo-Year Index __ 850.00 

Summer Meeting: Invitations for 
the 1959 summer meeting were re- 
ceived from Arizona, Colorado, 
Northern Great Plains, and Texas 
Sections. The invitation from the 
Colorado Section was accepted. 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..$21.812.OO 

RESOLUTION 

Civil Service Commission 
Washington, D. C. 
Dear Sirs: 

Editor: The Editorial Board rec- 
ommended that E. J. WOOLFOLK, 
Berkeley, California, be appointed 
editor of the Journal of Range Man- 
agement for a three-year term be- 
gining January 1, 1960. The Di- 
rectors approved this recommenda- 
tion and WOOLFOLK accepted the ap- 
pointment. 

In a regular session of the Board 
of Directors of the American Society 
of Range Management the enclosed 
resolution was passed unanimously, 
and I was directed to submit it to 
you for your consideration. 

Editorial Board: The Directors ap- 
pointed DON CORNELIUS of Berkeley, 
California, and JACK HARLAN of Still- 
water, Oklahoma, to the Editorial 
Board of the Journal of Range Man- 
agement to succeed BEN 0. OSBORN 
and CLINTON H. WASSER, whose terms 
expired in 1958. 

The American Society of Range 
Management has a standing commit- 
tee on professional standards and 
Civil Service matters. The chairman 
of that committee is Mr. Joe Wagner 
of the Bureau of Indian Affairs, 
Washington, D. C. Mr. Jim Blaisdell 
of the U. S. Forest Service, Washing- 
ton, D. C. will be the alternate for 
Mr. Wagner. 

Budget: The budget for 1959 was 
approved as follows: 
Estimated Receipts . . . . . . . . . . . . ..$24.O25.OO 
Estimiated Expenditures 

Office of the President ____ 200.00 

We hope that you will consider 
these two men as our official repre- 
sentatives in Washington with full 
responsibility to maintain liaison be- 
tween the American Society of 
Range Management and the U. S. 
Civil Service Commission. 

The American Society of Range 
Management is an organization of 
over 3,500 technicians and ranchers. 
The Board of Directors, acting on 
behalf of the Society, have indicated 
their desires to maintain a high pro- 
fessional standard among range tech- 
nicians through the maintenance of 
reasonable requirements for those 
eligible to become range conserva- 
tionists. I am sure that you can ap- 
preciate our concern in this matter 
and we do hope that by maintaining 
adequate liaison through our Wash- 
ington representatives that you can 

HERSCHEL BELL, Amarillo, Texas; DANNY 
FREEMAN, past president of the Society, 
Prescott, Arizona; and WAYNE KESSLER, 
Phoenix, Arizona. 

have the benefit of the thinking of 
the members of the American So- 
city of Range Management. 

Yours truly, 
Donald F. Hervey 
President 

Resdufion: 

After consideration of the tenta- 
tive draft of Probational Examina- 
tion Specifications, Range Conserva- 
tionist, GS-454-5-15, Duties and Re- 
quirements, it is apparent to the 
Board of Directors that the minimum 
educational requirements as stated 
will permit persons inadequately or 
not at all trained in the science of 
Range Management to be classified 
as Range Conservationists. 

_ It is the opinion of the Board that 
the classification and subsequent ap- 
pointment of persons with sub- 
standard or no training in range 
management as Range Conservation- 
ists will inevitably retard progress 
in the development and utilization of 
the nation’s range resources, both 
public and private. The ASRM 
would be remiss in its duties if it did 
not protest vigorously to any pro- 
cedure or policy which would permit 
or promote, directly or indirectly, 
deterioration or inefficient utiliza- 
tion of these resources. 

It is therefore the considered 
judgement of this Board that the 
range management course require- 
ments for the position of Range Con- 
servationist not be reduced from 
those listed in the current U. S. De- 
partment of Agriculture Announce- 

R. MERTON LOVE, University of California, 
Davis; JOE PECHANEC, Forest Service, Ashe- 
ville, N. C. ; and MASON H’EIN, ARS, Wash- 
ington, D. C. 
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ment No. 11-1-8-55 Unassembled. 
Further, it is the conclusion of the 
Board that the following course 
work in addition to the four courses 
in range management now required 
should be specified as the minimum 
academic training required in future 
Range Conservationist examinations. 

1 (one) course each in the fol- 
lowing: 
Plant or range ecology 
Plant taxonomy (systematic 
botany) 
Plant physiology 
Soils (Basic course) 
Animal Nutrition or Feeds & 
Feeding 

It is further proposed that addi- 
tional strengthening of educational 
requirements in range management 
and necessary associated subject 
matter beyond the above minimum 
levels would be desirable. Until 
such additional courses can be in- 
cluded as minimum requirements 
they should be given careful con- 
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sideration in the grading of exami- 
nation papers submitted by candi- 
dates for federal positions as Range 
Conservationists. 

D. F. Hervey 
President 

REPORT OF THE EDITOR 

Fifty articles and 9 technical notes 
were published in Volume 11, with a 
total of 312 numbered pages. This 
compares with a total of 63 articles 
and technical notes in Volume 10 
with a total of 294 pages. Paid ad- 
vertising occupied approximately 18 
pages in Volume 11 and 9 yZ pages in 
Volume 10. Of the 18 pages published 
in Volume 11 about 8 pages of ads 
were specials for the Phoenix meet- 
ing. 

A total of 34 manuscripts is on 
hand for publication. Average time 
elapsed between receipt of a manu- 
script and its publication has been 
about 11 months. 

The September issue featured the 

Range Student Roundup, with most 
of the range schools sending in a 
report of student activities during 
the past school year. The Rancher 
Issue, published in November, con- 
sisted of an assembly of papers of 
rather wide general interest, but 
not of the specific rancher type 
article. 

Appreciation is expressed to BEN 
0. OSBORN, Washington, D. C., and to 
CLINTON H. WASSER, Fort Collins, 
Colorado, for their counsel and as- 
sistance as members of the Editorial 
Board, 1956-58. New members of the 
Board chosen by the Directors for 
1959-61 are DON CORNELIUS, Berke- 
ley, California, and JACK R. HARLAN, 
Stillwater, Oklahoma. 

The Directors have named E. J. 
WOOLFOLK, Berkeley, California, to 
the post of Editor of the Journal of 
Range Management for a three-year 
term beginning January 1, 1960. MR. 
WOOLFOLK is serving as Assistant 
Editor during 1959. 

Message from the President 

pursuing their respective assign- 
ments-in fact, I want them and you 
to know that their progress has been 
tremendous for the short time they 
have. had to work. The Program 
Committee is rapidly shaping up 
plans for the Portland meeting and 
it looks like we will have an ex- 
tremely varied and full program. 
Those “unsung heroes”, the mem- 
bers of the Arrangements Committee 
and the Displays and Contests Com- 
mittee, are also laying the founda- 
tion for an outstanding meeting. 

Also in this issue of the Journal 
you will see advertised the “summer 
national meeting” of the Society to 
be held in Gunnison, Colorado July 
31 and August 1. The Colorado Sec- 
tion is planning a fine show for you, 
and I know they’d be happy to have 
you make reservations. 

There is an important question 
that we as individuals and the So- 
ciety as a whole must face up to 
from time to time-Is the American 
Society of Range Management a pro- 
fessional society? If we were to 
mean that it is made up only of 
“professionals” or those hired to be 
concerned with range management, 
the answer would be “No”. The dic- 
tionary says that a profession is a 
vocation requiring knowledge of 

some department of learning or sci- 
ence, or in which such knowledge is 
used in the practice as an art. From 
this definition we can certainly con- 
clude that ours is very definitely a 
professional Society. However, dur- 
ing the past two or three years per- 
sonnel shortages have prompted ac- 
tions which would tend to lower the 
standards in the knowledge and 
training required for a person to 
have to begin a career in the range 
management profession. Many of 
you have reacted promptly and de- 
cisively on these threats to the low- 
ering of standards. You should 
know that our Comimttee on Pro- 
fessional Standards and Civil Serv- 
ice has acted likewise, and I believe 
effectively so in recent months. But 
there is a greater challenge for us as 
a Society-shouldn’t we begin to 
formulate and publicize standards 
which we think should be met in 
the training of range managers, and 
perhaps even standards for the 
schools doing the training? These, I 
believe, are questions which you 
need to help the officers, Directors, 
and appropriate Committees to 
answer. 

Donald F. Hervey 
President 



148 

ment No. 11-1-8-55 Unassembled. 
Further, it is the conclusion of the 
Board that the following course 
work in addition to the four courses 
in range management now required 
should be specified as the minimum 
academic training required in future 
Range Conservationist examinations. 

1 (one) course each in the fol- 
lowing: 
Plant or range ecology 
Plant taxonomy (systematic 
botany) 
Plant physiology 
Soils (Basic course) 
Animal Nutrition or Feeds & 
Feeding 

It is further proposed that addi- 
tional strengthening of educational 
requirements in range management 
and necessary associated subject 
matter beyond the above minimum 
levels would be desirable. Until 
such additional courses can be in- 
cluded as minimum requirements 
they should be given careful con- 
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sideration in the grading of exami- 
nation papers submitted by candi- 
dates for federal positions as Range 
Conservationists. 

D. F. Hervey 
President 

REPORT OF THE EDITOR 

Fifty articles and 9 technical notes 
were published in Volume 11, with a 
total of 312 numbered pages. This 
compares with a total of 63 articles 
and technical notes in Volume 10 
with a total of 294 pages. Paid ad- 
vertising occupied approximately 18 
pages in Volume 11 and 9 yZ pages in 
Volume 10. Of the 18 pages published 
in Volume 11 about 8 pages of ads 
were specials for the Phoenix meet- 
ing. 

A total of 34 manuscripts is on 
hand for publication. Average time 
elapsed between receipt of a manu- 
script and its publication has been 
about 11 months. 

The September issue featured the 

Range Student Roundup, with most 
of the range schools sending in a 
report of student activities during 
the past school year. The Rancher 
Issue, published in November, con- 
sisted of an assembly of papers of 
rather wide general interest, but 
not of the specific rancher type 
article. 

Appreciation is expressed to BEN 
0. OSBORN, Washington, D. C., and to 
CLINTON H. WASSER, Fort Collins, 
Colorado, for their counsel and as- 
sistance as members of the Editorial 
Board, 1956-58. New members of the 
Board chosen by the Directors for 
1959-61 are DON CORNELIUS, Berke- 
ley, California, and JACK R. HARLAN, 
Stillwater, Oklahoma. 

The Directors have named E. J. 
WOOLFOLK, Berkeley, California, to 
the post of Editor of the Journal of 
Range Management for a three-year 
term beginning January 1, 1960. MR. 
WOOLFOLK is serving as Assistant 
Editor during 1959. 

Message from the President 

pursuing their respective assign- 
ments-in fact, I want them and you 
to know that their progress has been 
tremendous for the short time they 
have. had to work. The Program 
Committee is rapidly shaping up 
plans for the Portland meeting and 
it looks like we will have an ex- 
tremely varied and full program. 
Those “unsung heroes”, the mem- 
bers of the Arrangements Committee 
and the Displays and Contests Com- 
mittee, are also laying the founda- 
tion for an outstanding meeting. 

Also in this issue of the Journal 
you will see advertised the “summer 
national meeting” of the Society to 
be held in Gunnison, Colorado July 
31 and August 1. The Colorado Sec- 
tion is planning a fine show for you, 
and I know they’d be happy to have 
you make reservations. 

There is an important question 
that we as individuals and the So- 
ciety as a whole must face up to 
from time to time-Is the American 
Society of Range Management a pro- 
fessional society? If we were to 
mean that it is made up only of 
“professionals” or those hired to be 
concerned with range management, 
the answer would be “No”. The dic- 
tionary says that a profession is a 
vocation requiring knowledge of 

some department of learning or sci- 
ence, or in which such knowledge is 
used in the practice as an art. From 
this definition we can certainly con- 
clude that ours is very definitely a 
professional Society. However, dur- 
ing the past two or three years per- 
sonnel shortages have prompted ac- 
tions which would tend to lower the 
standards in the knowledge and 
training required for a person to 
have to begin a career in the range 
management profession. Many of 
you have reacted promptly and de- 
cisively on these threats to the low- 
ering of standards. You should 
know that our Comimttee on Pro- 
fessional Standards and Civil Serv- 
ice has acted likewise, and I believe 
effectively so in recent months. But 
there is a greater challenge for us as 
a Society-shouldn’t we begin to 
formulate and publicize standards 
which we think should be met in 
the training of range managers, and 
perhaps even standards for the 
schools doing the training? These, I 
believe, are questions which you 
need to help the officers, Directors, 
and appropriate Committees to 
answer. 

Donald F. Hervey 
President 
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Advertising 

John Chohlis, Chairman 
2850 Stafford Way 
Sacramento 21, California 
Harlan Owen 
Dick Whetsell 

Cooperation with Foreign 
Organizations 

Tom Ayres, Chairman 
Agricultural Conservation Prog- 
gram Service 
Washington. D. C. 

Loyd M. Adcock 
George E. Bradley 
W. R. Chapline 
Marion Clawson 
L. L. Roux 
0. G. Williams 

Cooperation with Scientific 
Organizations 

Robert S. Campbell, Chairman 
Southern Forest Experiment 
Station 
2026 St. Charles Avenue 
New Orleans, Louisiana 

Agricultural Research Institute 
K. W. Parker 

American Grassland Council 
R. E. Williams 

American Society of Agronomy 
Jack R. Harlan 

National Academy of Science 
National Research Council- 
Agricultural Pests 

James 0. Keith 
Policy Committee for Scientific 
Agricultural Societies 

B. W. Allred 
Society of American Foresters 

R. M. DeNio 
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America 

Leslie R. Albee 
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Garlyn 0. Hoffman, Chairman 
Texas A & M College 
College Station. Texas 

Wal&r Armer’ 
Lester M. Bermer 
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Donald Burzlaff 
Barry Freeman 
Grant A. Harris 
Carl Herzman 
H. M. Kilpatrick 
Karl G. Parker 
Liter Spence 
John F. Valentine 

National Committees for 1959 

Meetings 

Fred Kennedy, Chairman 
U. S. Forest Service 
Albuquerque, New Mexico 

a. Program 
Donald W. Hedrick, Chairman 

Range Management 
Oregon State College 
Corvallis, Oregon 

E. William Anderson 
Lee Burcham 
George Burnett 
D. F. Costello 
E. J. Dyksterhuis 
Grant Harris 
E. R. Jackman 
Wes Keller 
Rube Long 
Myrvin Noble 
Lee Nadeau 
Karl G. Parker 
Tom Willis 

b. Local Arrangements 
George Roskie, Chairman 

U. S. Forest Service 
Portland, Oregon 

Ken Burkholder 
Howard Delano 
Avon Denham 

‘Glen Jorgensen 
George Kansky 
Lee Nadeau 
Carl Simpson 
Alex Smith 

c. Displays an,d Confesfs 
Graham Rice, Chairman 
Bureau of Indian Affairs 
Portland, Oregon 

Sub-committee on Displays 
Frank Stanton, Chairman 

Oregon State Game Commis 
sion 
Portland, Oregon 

Mel Burke 
George Lea 
Sub-committee on Collegiate 
Contests 
Dixie R. Smith, Chairman 

University of Wyoming 
Laramie, Wyoming 

Donald L. Huss 
Don Ryerson 
W. A. Williams 

d. 1961 Preliminary Arrange- 
menfs 

Howard B. Passey, Chairman 
Soil Conservation Service 
222 S. W. Temple St. 
Salt Lake City, Utah 

William D. Hurst 

e. 1962 Convention City 

Bob Ross, Chairman 
Soil Conservation Service 
Whitehall, Montana 

Elections 
Frank W. Stanton, Chairman 

5920 Southwest 18th Drive 
Portland 1, Oregon 

Kenneth Burkholder 
Carl Simpson 

Historian 
Alan Beetle, Historian 

Range Management 
University of Wyoming 
Laramie, Wyoming 

Library and Depository 
D. L. Goodwin, Chairman 

Range Management Department 
Utah State University 
Logan, Utah 

Professional Standards und Civil 
Service 

Joe A. Wagner, Chairman 
1504 Timber .Lane 
Falls Church, Virginia 

Program of fhe Future 
Melvin S. Morris, Chairman 

School of Forestry 
Montana State University 
Missoula, Montana 
Jim Anderson 
Robert Casebeer 
Fred Lavin 
Charles McKinnon 
Rudy Pederson 

Publications 
Warren Whitman, Chairman 

Department of Botany 
North Dakota Agricultural 
College 
Fargo, North Dakota 

E. J. Woolfolk 
Editorial Board 

Nominations 
Harold W. Cooper, Chairman 

Soil Conservation Service 
Bozeman, Montana 

Kling Anderson 
R. S. Campbell 
Donald A. Cornelius 
John M. Cross 
Jack M. Fletcher 
Lloyd Good 
Paul Howard 
Royale Pierson 
L. A. Stoddart 
George E. Weaver 



150 SOCIETY BUSINESS 

Range Research Methods and 
Techniques 

C. Wayne Cook, Chairman 
Range Management Department 
Utah State Universitv 
Logan, Utah ” 

H. H. Biswell 
E. H. Reid 
Charles Selby 
L. A. Stoddart 
M. L. Upchurch 

U. S. Forest Service 
Washington, D. C. 

George E. Bradley 
Evan L. Flory 
Herbert C. Hanson 
Wesley Keller 
Dayton Klingman 
Royale K. Pierson 
Fred G. Renner 

Pasture and 
Techniques 

Research 

Inveniory of Range Management 
Research 

Kenneth W. Parker, Chairman 

Joseph H. Robertson, Chairman 
Dept. of Agronomy & Range 
Mgmt. 

University of Nevada 
Reno, Nevada 

Farrell A. Branson 
Walter E. Howard 
R. R. Humphrey 
R. M. Hurd 
Al Lane 
Weldon 0. Shepherd 

Membership 

Leon Nadeau, Chairman 
Bureau of Land Management 
Portland, Oregon 

Section Membership Chairmen 

WITH THE SECTIONS 

MEXICO 
The Mexico Section celebrated its 

first annual meeting on January 24, 
1959, developing an interesting pro- 
gram and changing officers for this 
new year of activities. The new of- 
ficers are: Chairman: GILBERTO VAL- 
DEZ R.; Vice Chairman: JESUS AL- 
MEIDA NESBITT; Secretary-Treasurer: 
MARTIN H. GONZALEZ; Council: ROD- 
ERIC E. BULLER, LEANDRO LUJAN, ING. 
ARMANDO RAYNAL, and FRANCISCO 
FALOMIR. 

The program of the first annual 
meeting included several papers on 
subjects related to range manage- 
ment. Among the most interesting 
talks were, “The horse breeding pro- 
gram at Sante Gertrudis Military 
Center”, by GENERAL ARMANDO VIL- 
LARREAL; “Geographical principles of 
Chihuahua grasslands”, by ING. C. 
GARCIA G.; F. FALOMIR’S talk on his 
experiences with blue panic in Chi- 
huahua; DR. B. IBARRA’S talk on the 
problems presented by infectious 
diseases of cattle in Chihuahua 
grasslands. As a special presenta- 
tion DR. BOYCE C. WILLIAMS, New 
Mexico State University, gave a talk 
on soil and water conservation prac- 
tices. The program was completed 
with the Range Plant Identification 
Contest among the students of the 
University of Chihuahua. 

After one year of life the Mexico 
Section has become a current topic 
among the ranchers of Chihuahua 
and northwest Mexico. It began with 
18 members, and up to date there 

are around 50 in good standing. Dur- 
ing 1958 two field days were organ- 
ized, with attendance of 43 and 89 
people, respectively. Four newslet- 
ters were published, and a campaign 
for new members was initiated. Dur- 
ing the Chihuahua Livestock Show 
the Mexico Section presented an ex- 
hibit explaining several aspects of 
range management. The cooperation 
of the New Mexico Section, through 
J. J. NORRIS, K. A. VALENTINE, and 
W. E. WATKINS was very valuable in 
the ‘programs of both field days. 
Also, the cooperation of the Rocke- 
feller Foundation and the Union 
Ganadera Regional de Chihuahua is 
greatly appreciated. 

It is amazing the interest that 
ranchers are developing for the ac- 
tivities of the Mexico Section, and 
the objective for 1959 is to win again 
the prize for highest number of 
members recruited . . . DE AQUA 
PA’L REAL (here we go) .-Martin 
H. Gonzalez. 

NEBRASKA 
The 1958 annual meeting of the 

Nebraska Section was held at Mul- 
len, October 3-4. The Friday after- 
noon program consisted of a tour 
with stops on the ALBERT STARR and 
PELTY HOWARTH ranches north of 
Mullen. At these stops observations 
were made relative to mowing prac- 
tices on upland range sites. “Mow 
lines” resulting from decreased vigor 
of forage were clearly visible, to- 
gether with lack of mulch and the 

weedy aftermath of the windrows 
from previous years. Stops were 
made to study degree of utilization 
on summer ranges and the benefits 
of adequate fencing in the range 
management program. 

The Saturday morning program 
consisted of discussions by DR. CON- 
ARD, ARDEN GUNDERSEN, and DR. 
CLANTON, plus two fine demonstra- 
tions by range management 4-H 
clubs. MR. GUNDERSEN discussed the 
trends in cost of investment per cow 
on Nebraska ranches and its influ- 
ence on range management. DR. 
CLANTON of the University of Ne- 
braska offered a challenging presen- 
tation on range nutrition. DR. CON- 
ARD, also from the Univer)sity, told 
the group of his experiences in Tur- 
key. He pointed out the problems in 
forage production and pasture man- 
agement in that country. 

CHARLES ANDERS and ALBERT ERICK- 
SEN, members of WILBERT ERICKSEN’S 
4-H range management club, gave a 
demonstration on how to collect, 
press, and display plants. BOB HAN- 
NA and LARRY ATKINS of the Sandhill 
Graziers 4-H Club showed how dif- 
ferent intensities of grazing, simu- 
lated by clipping at different times 
and heights, influences the develop- 
ment of roots, and what this means 
to the rancher. 

Over 80 people attended the Fri- 
day evening banquet. GERALD Mc- 
KINLEY, President of the Nebraska 
Stockgrowers Association, was the 
featured speaker at the banquet. He 
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JACK ARTZ (right), newly-elected Chairman of the Nevada Section, accepts congratu- 
lations from retiring Chairman FLOYD E. KINSINGER. Others (left to right): DICK ECKERT, 
R~ONTY ROHWER, BEN HAZELTINE, MIKE KILPATRICK, JOHN KINCHELOE, RAY EVANS, Tor\l 
BURLESON, and TOM TURNER. 

presented an entertaining and in- 
formative discussion of his recent 
trip to the Hawaiian Islands. 

LORENZ BREDEMEIER was presented 
with the billfold given to the Ne- 
braska Section in 1957 for its record 
membership increase. 

The Nebraska Section had a fine 
display showing youth activities in 
range management and ranching ac- 
tivities of the Sandhills at the Na- 
tional Meeting in Tulsa. BILL STUART 
and LORENZ BREDEMEIER exhibited 
first-place pictures in the photo con- 
test.-Don Burzlaff. 

NEVADA 
Officers of the Nevada Section for 

1959 are: Chairman: JACK ARTZ, 
BLM, Carson City; Vice Chairman: 
L. TOM TURNER, SCS, Wells; Coun- 
cilmen (1959-61): JOHN KINCHELOE, 
FS, Austin; BEN HAZELTINE, F&WS, 
Cedarville; Hold-Over Councilmen: 
TOM BURLESON, SCS, Elko, and DICK 
ECKERT, ARS, Reno. A new Secre- 
tary, MIKE KILPATRICK, Reno, was 
appointed at the first meeting of the 
new Council. 

The annual meeting of the Nevada 
Section was held at Battle Mountain, 
Nevada, February 19-20. JACK ARTZ 
was program chairman for the meet- 
ing and MONTY ROHWER was in 
charge of local arrangements. Sixty- 
two persons were present for the 
meeting. 

Thirty speakers, including visitors 
from California and Idaho, filled the 
tightly-packed Z-day schedule. STAN- 
LEY ELLISON, president of the Nevada 
Woolgrower’s Association, and ROGER 
SMITH, Nevada State Cattle Associa- 
tion, agreed that rancher participa- 
tion in the section is desirable. Op- 
erating ranchers are in the best posi- 
tion to benefit from knowing results 
of experiments in range manage- 
ment. 

Representatives from organizations 
present to report on the past year’s 
program in range management were 
BLM, Forest Service, SCS, State 
Dept. of Natural Resources, State 
Dept. of Agriculture, State Fish and 
Game Commission, Extension Serv- 
ice, Nevada Farm Bureau, ARS, 
Indian Service, ranch realtors, and 
others. The enthusiastic audience 
participated in questioning and dis- 
cussion following the presentation of 
papers. 

The spring field tour of the Section 
will be held in Elko County, May 
28-29. TOM TURNER, Wells, is making 
plans and arrangements. The tour 
will include the Knoll Creek Field 
Research Station, improved range 
and range improvements on private- 
ly-owned land, and range manage- 
ment problems on the Humboldt Na- 
tional Forest. 

The fall field meeting is planned 
for the Sweetwater-Smith Valley 
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area. DICK ECKERT is making plans 
for this meeting. The next business 
meeting will be held in Tonapah in 
February 1960 .-Floyd Kinsinger and 
Ralph Holmgren. 

NORTHERN GREAT PLAINS 

The annual meeting of the North- 
ern Great Plains Section will be held 
at Dickinson, North Dakota, July 
10-11. LLOYD R. GOOD of Dickinson 
is in charge of the program for the 
meeting. Plans for the meeting have 
not yet been formalized, but tours of 
the nearby Forest Service grazing 
area and to some recently discovered 
relict areas are scheduled. 

Eight committees have been ap- 
pointed to carry on the business and 
activities of the Section. 

The Northern Great Plains Sec- 
tion was well represented at the an- 
nual meeting of the Society at Tulsa 
last January. Ten members of the 
Section showed up at the Section 
breakfast meeting at the Hotel Tulsa. 
-Larkin Langford. 

UTAH 

The Utah Section officers and 
committee chairmen are holding 
meetings on the first Saturday of 
May, August, and November to dis- 
cuss Section business. 

At the first meeting of officers 
and committee chairmen the status 
of the site for the national conven- 
tion was discussed. Officers and 
committee chairmen voted to sup- 
port having the convention in Salt 
Lake City (where the Society was 
founded) and pledged assistance to 
the national organization in making 
and carrying out plans for the con- 
vention. 

Certain proposed changes in Civil 
Service requirements for appoint- 
ment to positions involving range 
management were discussed. Since 
the proposed changes seemed not to 
be in the best public interest, the 
group voted to send a letter to the 
Civil Service Commission protesting 
these changes and explaining the 
basis of the protest. 

The student chapter of the Utah 
Section is taking an active part in 
Conservation Week, to be held at 
Utah State University April 6-11.- 
Wendell M. Keck. 
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SECTION CHAIRMEN AND SECRETARY-TREASURERS FOR 1959 

Arizona 
Earl E. Horrell Robert G. Boice 
Box 543 Box 2193 
Globe, Arizona Globe, Arizona 

California 
Harold W. Miller Burgess L. Kay 
Box 368 Field Station Admin., 
Pleasanton, California U. of C.,, Davis, Calif. 

Colorado 
R. J. Greffenius H. Curt Hammit 
2608 Delwood 2713 Delwood 
Durango, Colorado Durango, Colorado 

Idaho 
Amos Eckert Wm. L. Mathews 
6303 Old Barber Rd. 1815 Rand 
Boise, Idaho Boise, Idaho 

Kansas-Oklahoma 
John L. Launchbaugh H. Ray Brown 
Ft. Hays Exp. Sta. Soil Conservation Service 
Hays, Kansas Hays, Kansas 

Nebraska 
Don Cox Richard Dunn 
Mullen, County Agent 
Nebraska Mullen, Nebraska 

Nevada 
John L. Artz H. M. Kilpatrick 
Bureau Land Mgmt. University of Nevada 
Carson City, Nevada Reno, Nevada 

New Mexico 
Robert E. Courtney Joseph L. Salazar 
Carson Nat’l. Forest P. 0. Box 229 
Taos, New Mexico Taos, New Mexico 

Northern Great Plains 
Lloyd R. Good Larkin H. Langford 
Box 67 Route 3 
Dickinson, North Dakota Dickinson, North Dakota 

International Mountain 
Alex Johnston Stanley L Pisko . 
Dept. Agr. Exp. Station Experimental Farm 
Lethbridge, Alberta Lethbridge, Alberta 

Pacific Northwest 
E. Reade Brown Henry Wegeleben 
Box 756 314 Federal Bldg. 
Elma, Washington Yakima, Washington 

South Dakota 
Paul Howard Less Albee 
701 South 9th 806 Colorado S. W. 
Aberdeen, South Dakota Huron, South Dakota 

Southern 
Hurlon C. Ray Bob Rummell 
Box 431 Box 1551 
Fayetteville, Arkansas Fort Myers, Florida 

Texas 
Gerald W. Thomas Joe B. Norris 
Texas Agr. Exp. Station Box 815 
Lubbock, Texas Lubbock, Texas 

Utah 
J. Wells Robins Nyles Humphrey 
Scipio, Box 211, % B.L.M. 
Utah Fillmore, Utah 

Wyoming 
Wallace M. Johnson Alan A. Beetle 
1934 Sheridan Agronomy Dept., U. of W. 
Laramie, Wyoming Laramie, Wyoming 

National Capitol 
Kenneth W. Parker Miss Jane Roller 
U. S. Forest Service U. S. Forest Service 
Washington 25, D. C. Washington 25, D. C. 

Mexico 
Gilbert0 Valdez R. Martin Gonzales 
Edif. Union Ganadera Edif. Union Ganadera 
Desp. 204 Desp. 201 
Chihuahua, Chih., Mexico Chihuahua, Chih., Mexico 

NEWS AND NOTES 

Grazing Land Appraisal Seminar by S. EDWIN KAZDIN, New York City, appraising is invited to register for 
Scheduled for Utah 1959 president of the Institute. attendance. 

For the first time, a seminar on AIREA is one of 10 professional af- The subject matter to be covered 

“How to Appraise Grazing Lands filiates of the National Association ranges from types of operations and 

and Cattle Ranches” is being offered of Real Estate Boards. nutritive requirements to grazing 

by the American Institute of Real The conference will consist of lec- 
land values and use of maps, plats, 

Estate Appraisers. 
and aerial photographs. 

tures, round table discussions, dem- Registration information may be 
The special seminar will be held at onstrations, question-answer periods, obtained from the American Insti- 

the University of Utah, Salt Lake and personal conferences. Anyone tue of Real Estate Appraisers, 36 
City, June 15-20, it was announced interested in this phase of real estate South Wabash Avenue, Chicago 3. 
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SECTION CHAIRMEN AND SECRETARY-TREASURERS FOR 1959 

Arizona 
Earl E. Horrell Robert G. Boice 
Box 543 Box 2193 
Globe, Arizona Globe, Arizona 

California 
Harold W. Miller Burgess L. Kay 
Box 368 Field Station Admin., 
Pleasanton, California U. of C.,, Davis, Calif. 

Colorado 
R. J. Greffenius H. Curt Hammit 
2608 Delwood 2713 Delwood 
Durango, Colorado Durango, Colorado 

Idaho 
Amos Eckert Wm. L. Mathews 
6303 Old Barber Rd. 1815 Rand 
Boise, Idaho Boise, Idaho 

Kansas-Oklahoma 
John L. Launchbaugh H. Ray Brown 
Ft. Hays Exp. Sta. Soil Conservation Service 
Hays, Kansas Hays, Kansas 

Nebraska 
Don Cox Richard Dunn 
Mullen, County Agent 
Nebraska Mullen, Nebraska 

Nevada 
John L. Artz H. M. Kilpatrick 
Bureau Land Mgmt. University of Nevada 
Carson City, Nevada Reno, Nevada 

New Mexico 
Robert E. Courtney Joseph L. Salazar 
Carson Nat’l. Forest P. 0. Box 229 
Taos, New Mexico Taos, New Mexico 

Northern Great Plains 
Lloyd R. Good Larkin H. Langford 
Box 67 Route 3 
Dickinson, North Dakota Dickinson, North Dakota 

International Mountain 
Alex Johnston Stanley L Pisko . 
Dept. Agr. Exp. Station Experimental Farm 
Lethbridge, Alberta Lethbridge, Alberta 

Pacific Northwest 
E. Reade Brown Henry Wegeleben 
Box 756 314 Federal Bldg. 
Elma, Washington Yakima, Washington 

South Dakota 
Paul Howard Less Albee 
701 South 9th 806 Colorado S. W. 
Aberdeen, South Dakota Huron, South Dakota 

Southern 
Hurlon C. Ray Bob Rummell 
Box 431 Box 1551 
Fayetteville, Arkansas Fort Myers, Florida 

Texas 
Gerald W. Thomas Joe B. Norris 
Texas Agr. Exp. Station Box 815 
Lubbock, Texas Lubbock, Texas 

Utah 
J. Wells Robins Nyles Humphrey 
Scipio, Box 211, % B.L.M. 
Utah Fillmore, Utah 

Wyoming 
Wallace M. Johnson Alan A. Beetle 
1934 Sheridan Agronomy Dept., U. of W. 
Laramie, Wyoming Laramie, Wyoming 

National Capitol 
Kenneth W. Parker Miss Jane Roller 
U. S. Forest Service U. S. Forest Service 
Washington 25, D. C. Washington 25, D. C. 

Mexico 
Gilbert0 Valdez R. Martin Gonzales 
Edif. Union Ganadera Edif. Union Ganadera 
Desp. 204 Desp. 201 
Chihuahua, Chih., Mexico Chihuahua, Chih., Mexico 

NEWS AND NOTES 

Grazing Land Appraisal Seminar by S. EDWIN KAZDIN, New York City, appraising is invited to register for 
Scheduled for Utah 1959 president of the Institute. attendance. 

For the first time, a seminar on AIREA is one of 10 professional af- The subject matter to be covered 

“How to Appraise Grazing Lands filiates of the National Association ranges from types of operations and 

and Cattle Ranches” is being offered of Real Estate Boards. nutritive requirements to grazing 

by the American Institute of Real The conference will consist of lec- 
land values and use of maps, plats, 

Estate Appraisers. 
and aerial photographs. 

tures, round table discussions, dem- Registration information may be 
The special seminar will be held at onstrations, question-answer periods, obtained from the American Insti- 

the University of Utah, Salt Lake and personal conferences. Anyone tue of Real Estate Appraisers, 36 
City, June 15-20, it was announced interested in this phase of real estate South Wabash Avenue, Chicago 3. 



JUSTIN G. SMITH 

Smith to Head Columbia 
Research Center 

JUSTIN G. SMITH, range conserva- 
tionist with Intermountain Forest 
and Range Experiment Station, Og- 
den, Utah, has been promoted to the 
position of leader of the Mid-Colum- 
bia Research Center at Wenatchee, 
Washington. The Mid-Columbia Re- 
search Center is a unit of the Pacific 
Northwest Forest and Range Experi- 
ment Station of the U. S. Forest 
Service, with headquarters in Port- 
land, Oregon. 

SMITH has been with the Inter- 
mountain Station since July 1946 and 
has conducted range studies in both 
Utah and Idaho. He worked in Og- 
den until 1954, when he was trans- 
ferred to the Boise Research Center 
to study range conditions in the 
Snake River Plains country. 

Prior to employment by the Forest 
Service, SMITH had worked with the 
Utah Wildlife Research Unit at Lo- 
gan. During World War II he served 
in Europe as major in the army air 
force. He is now Lieutenant Colonel 
in the Air Reserve. He is a graduate 
of the University of Arizona, and has 
a master’s degree from Utah State 
University. He is a member of sev- 

NEWS AND NOTES 

era1 professional scientific societies 
and has published a number of scien- 
tific reports on range research. 

New Edition of “Pasture and 
Range Research Techniques” 

in Preparation 
Revision of the well-known “Pas- 

ture and Range Research Tech- 
niques”, which appeared in the Jan- 
uary 1952 issue of the Agronomy 
Journal, is now underway. The re- 
vision will be done through the com- 
bined efforts of committees from the 
American Society of Agronomy, 
American Dairy Science Association, 
American Society of Animal Produc- 
tion, and the American Society of 
Range Management. 

The publication will be brought 
up-to-date throughout, and a com- 
plete treatment of the different sub- 
jects will be given. Some additional 
topics that have become particularly 
pertinent in recent years will be in- 
cluded. It is expected that the fin- 
ished manuscript will represent a 
four- or five-fold increase in length 
over the present publication. 

The revised edition will be pub- 
lished in the Journal of Animal Sci- 
ence. The goal is to have the manu- 
script in print sometime within the 
next year. Reprints will be avail- 
able.- 

The American Society of Range 
Management committee working on 
the project consists of J. H, ROBERT- 
SON, Nevada, Chairman; F. A. BRAN- 
SON, Colorado; W. E. HOWARD, Cali- 
fornia; R. R. HUMPHREY, Arizona; 
R. M. HURD, South Dakota; A. M. 
LANE, Arizona; and W. 0. SHEPHERD, 
Utah. C. WAYNE COOK and L. E. 
HARRIS of Utah are on the committee 
of the American Society of Animal 
Production, and JACK R. HARLAN of 
Oklahoma and’ C. M. MCKELL of 
California are included on the com- 
mittee of the American Society of 
Agronomy. 

Executive Secretary to Visit 
Sections 

JOHN G. CLOUSTON, Executive Sec- 
retary of the American Society of 
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Range Management, and MRS. 
CLOUSTON left April 15 on a com- 
bined vacation and business trip. 
They intend to visit officers of the 
New Mexico, Texas, Southern, Na- 
tional Capitol, Nebraska, and South 
Dakota Sections. In addition, MR. 
CLOUSTON intends to spend some 
time with the printers of the Journal 
at Lincoln, Nebraska. 

USDA’s Advisory Committee 
Recommends Rumen Research 

and Grass Breeding Studies 
Basic studies to learn more about 

factors affecting metabolism of the 
rumen and to develep new and im- 
proved forage legumes and grasses 
are top research needs, according to 
the U. S. Department of Agricul- 
ture’s Feed and Forage Research and 
Marketing Advisory Committee, 
which held its annual meeting at Ur- 
bana and Peoria, Ill., Feb. 17-20. 

The forage-rumen complex is ex- 
tremely important to the proper nu- 
trition of livestock, committee mem- 
bers observed. Functions of rumen 
microorganisms in breaking down 
feed constituents should be studied, 
as well as the effects of feed itself- 
how it is processed, its chemical 
make-up, and physical condition-on 
rumen metabolism. 

The committee said that breeding 
studies for improved legumes and 
grasses would benefit from (1) de- 
velopment of better breeding tech- 
niques, (2) faster methods for 
screening seed and forage plants to 
determine their production potential, 
(3) discovery of improved disease 
and insect resistance, and (4) analy- 
sis of various organic compounds in 
forages. 

The committee also approved a 
proposal to improve USDA’s statisti- 
cal reporting by including figures on 
grazing output from the billion acres 
of pasture and grassland in the 
United States. 

WAYNE R~GLER of Matfield Green, 
Kansas, rancher and member of the 
American Society of Range Manage- 
ment, is on the Advisory Committee. 

R. B. (Dick) Peck, WESTERN RANCHING SERVICES 
Home Office: 313 Denrock Ave. Dalhart, Texas, Ph. 65 
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Soil Conservation Society Meets 
at Rapid City in August 

The Soil Conservation Society of 
America will hold its 14th annual 
convention August 26-29, 1959, in 
Rapid City, South Dakota. Emphasis 
will be placed on soil and water con- 
servation problems and practices of 
the nation and adjoining Canada. 
Conventions of the Society are ro- 
tated and it was last held in the 
Great Plains in 1953. 

According to ALVIN C. WATSON, 
SCSA president, Upper Darby, 
Pennsylvania, a thousand registrants 
are expected for the Rapid City con- 
vention with th’e South Dakota SCSA 
Chapter serving as host. H. G. BOBST, 
state conservationist, Soil Conserva- 
tion Service, Lincoln, Nebraska, is 
chairman of the program committee. 
JOHN LOUCKS, Rapid City, South Da- 
kota, is chairman of local arrange- 
ments. NORMAN A. BERG, Huron, 
South Dakota, is chairman of the an- 
nual meeting publicity committee. 

at a meeting of its executive com- 
mittee on December 17, 1958. All 
state bankers associations had been 
approached to endorse the corn tas- 
sel as the national floral emblem. 
In violent rejection of this idea the 
Kentucky bankers pointed out that 
the corn tassel is not even a perfect 
flower. “It is only the male organ 
of the corn plant. It blooms, it sheds 
pollen, it dries up and leaves nothing 
to show for its existence.” 

The Kentucky bankers say: “Grass, 
with its beautiful blooms and artistic 
seed heads, more nearly represents, 
than any other plant, the ideals and 
aspirations of the American people.” 

The text of the Kentucky Bankers 
Association’s resolution in support of 
grass as the national floral emblem 
is given elsewhere in this issue. 

IN MEMORIAM 

deputy district governor of Lions In- 
ternational. He held membership in 
the local Toastmasters’ Club, Arizona 
Parks Association, and the scientific 
fraternity of Sigma Xi. He was a life 
member of the Ecological Society of 
America. 

HORACE’S family and his close 
friends, MR. and MRS. C. F. DEAVER 
of Flagstaff, have established a 
Horace S. Haskell Memorial Fund. 
It will be divided equally between 
two of his most-loved activities, the 
Flagstaff Gideon Camp and the 
Wayside Chapel at Sedona. 

Longrnont Seed Co. 
Field Seeds and Complete Seed Service 

Buy-Clean-Treat-Sell 
Legumes-Grasses-Grain 

HORACE STEWART HASKELL LONGMONT, COLORADO 

1915-1959 

Issued at Rapid 
Snlll Cnn-u~rwntinn 

Ciiy 
Postmaster General ARTHUR E. 

Stnmn t/r ho 

SUMMERFIELD recently announced 
that a soil conservation 4-cent post- 
age stamp will be issued on August 
26, 1959, at Rapid City, South Da- 
kota, at the annual meeting of the 
Soil Conservation Society of Ameri- 
ca. 

can Society of Range Management, 

HORACE STEWART HASKELL, Arizo- 

died at Cottonwood, Arizona, Febru- 
ary 5, 1959. 

na’s onlv life member of the Ameri- 

“This soil conservation stamp,” 
MR. SUMMERFIELD said, “should help 
focus public interest on the exten- 
“.;crrr nr\;1 
31” c 3”ll L”l1!3CL “au” ---------+:?n efforts being 
made - - _ e by Federal and State govern- 
ments, local soil co nservation dis- 
tricts, watershed associations and 
other private and public groups. The 
issuance of 120 m illion of these 

- rPrnPnitinn nf 

HORACE S. HASKELL was born in 
Philadelphia, Pa., October 14, 1915. 
HORACE’S father died while serving 
his country in World War I, and his 
mother, DR. GERTRUDE HASKELL, took 
her infant son to Santa Monica, Cali- 
fornia, in 1916. Here HORACE spent 
his youth, attending the public 
schools and later Santa Monica City 
College. While at City College he 
began his lifelong interest in biology 
and botany. 

He continued his education at the 
University of Arizona, where he con- 
ducted research in range manage- 
ment on the Page Ranch and on the 

stamps is in further . -%Vb-**“*V** VI 
the stake all of our people, urban as Forest Service experimental range 

^L m..-_-- TTZ- graduate work was 
well as rural, have in the work of 

dL I UCSUII. _L L,_ _ ,,__,__“_‘_“, 
maintaining and imF----:-” LL- -- 
tion’s vital natural r( 
water, forest: - 

Ceremonies 
will be part 
of the Society 
according to 
executive set 

a~ 1,1le umverslty of Arizona, Uni- 
II uv111g Lilt: 11a- 

esources of soil, 
versity of California, and the Uni- 

; ana grasslands.” 
versity of Minnesota. 

In 1955 he came to Flagstaff to Seed that’s bursting with rug- 
; introducing the stamp work and to make his home at near- ged vitality because it’s speci- 
of the opening session ally selected from the best 

r’s 14th annual meeting, 
by Sedona. At the time of his death 
he was research associate in botany stand grown in the rugged, 

H. WAYNE PRITCHARD, 
retary of SCSA. 

at the Museum of Northern Arizona, high Grande Ronde Valley of 

Flagstaff. eastern Oregon. 

WAGNER-GROWN 
Forage and Range 
GRASS SEED d,i I 

FESCUES 

GROWERS - HANDLERS - PROCESSORS 
Kentucky Bankers Propose Grass 

Besides being interc :sted in all 
plant and animal 1;~ L 

as the National Floral Emblem fellow man in nlallv WQYD. . 1 Y 
The Kentucky Bankers Association a deacon of the Sedona Community 

endorsed the adoption of grass as the Church, served as president of the 
Floral Emblem of the United States Flagstaff Gideon Society, and was 
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