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Highlight 
Eurotia Zanata has been diminish- 

ing from fhe vast acreages once 
found throughout the west. Faffen- 
ing and nutritious qualifies, coupled 
with rapid growfh even in an arid 
habitat, make it a valuable semi- 
shrub worthy of culiivafion. Seed- 
ing frials during spring and fall 1964 
near Laramie showed best results 
from the May 17 seeding date and 
0.25~inch depth of seeding. 

Eurotia Zanata, known as winter- 
fat or whitesage, is important as 
livestock feed. It is of high nutri- 
tive value, good palatability, and 
grows rapidly in an arid habitat. 

Most authors agree that in recent 
years winterfat has been retreating 
from its distribution over the west- 
ern ranges. The reduction in num- 
bers of this plant has caused a de- 
crease in grazing capacity in many 
areas. Its high palatability has re- 
sulted in severe overgrazing to the 
point of its extinction in many areas. 
It is grazed to the roots wherever 
found (Hilton, 1941; Kinsinger and 
Strickler, 1961; May, 1963). 

Reestablishment of this nutritive 
and palatable shrub would increase 
grazing capacities of many areas. 

A seeding trial with E. Zanata was 
conducted west of Laramie, Wyo- 
ming, to determine the most desir- 
able time of planting and depth of 
seeding for establishment of this 
plant. 

Methods 
This study was conducted on a 

dryland portion of the Agronomy 
Farm of the University of Wyoming 
at Laramie, in 1964. The land had 
been summer fallowed for seven 

1 Published with approval of the 
Director, Wyoming Agricultural 
Experiment Station, as Journal 
Article 322. 

years. Precipitation for the year was 
7.77 inches. Precipitation for the 
growing season from the first plant- 
ing date to October 15 was only 3.74 
inches. 

The field was first disked, then 
leveled by a hand hoe and rake. 

The E. Zanata seed was collected 
from a golf course south of Pine 
Bluffs, Wyoming in November, 1963. 
It was cleaned at the Plant Materials 
Center in Bridger, Montana. Germi- 
nation was tested in the Wyoming 
State Seed Laboratory shortly before 
each planting. 

Seed was planted in two lo-foot 
rows, 30 inches apart and 15 inches 
from either edge in half of the plots. 
Fifty seeds were planted in each 
row, two inches apart and 0.25 inch 
deep. One hundred seeds were 
broadcast in the center 30-inch strip 
of the other 5x10-foot plots. The 
seeds were hand broadcast and 
raked into the soil. Three row and 
three broadcast plots were planted 
on each date: May 6, May 17, June 
1, June 17, September 13, September 
27, and October 15. 

Plots were seeded June 1 and 
June 17 in rows to a depth of 0.5 and 
0.75 inch, replicated three times. The 
plots were hand weeded and kept 
clean throughout the summer. 

The number and height of plants 
that emerged were recorded. The 
growing plants were counted at the 
end of the first, second, third, and 
fourth month after each planting and 
again on October 15, in all plots. 

Results 
The germination of E. Zanata seed 

at room temperature was 91%. 
The first E. Zanata plants appeared 

in the field 10 days after planting. 
A total of 306 plants emerged from 
2400 seeds planted in all plots; 12.7% 
of those planted. A total of 203 plants 
emerged in the plots seeded in rows 
and 103 in the broadcast plots. There 
were 156 seedlings established in all 
plots on October 15, or 6.5% of the 
total seeds planted. There were 94 
plants in the plots seeded in rows 
and 62 in the broadcast plots. 
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Thirty-nine plants were estab- 
lished in the plots planted May 6; 21 
were in the rows and 18 in the 
broadcast plots. Sixty-nine plants 
were established on October 15, in 
all plots seeded May 17, 1964; 37 in 
the plots in which seed was planted 
at 0.25-inch depth and 32 in the 
broadcast plots. Twenty-nine plants 
were established in the plots planted 
June 1; 22 in the row plots and 7 in 
the broadcast plots. Nineteen plants 
were established in the plots planted 
June 17; 14 in the row plots and 5 in 
the broadcast plots (Table 1). 

There were 36 plants in the six 
plots in which the seed was planted 
0.25 inch deep, 25 in those planted at 
0.5 inch, 17 at 0.75 inch and only 13 
plants in the six broadcast plots 
(Fig. 1). 

Total number of seedlings that 
emerged in the plots of the May 17 
planting was significantly greater 
than for the other planting times. 

Also the number of seedlings 
established in the May 17 plantings 
was significantly greater than in the 
other plantings. 

The number of seedlings estab- 
lished in the rows planted 0.25 inch 
deep was significantly greater than 
in the broadcast trials. 

There was no significant differ- 
ence in height of the plants of the 
row or broadcast-planted plots on 
August 17 or October 15, 1964. Av- 
erage plant height of the June 17 
planting date was about 2 inches less 

Table 1. Mean1 number of E. Zanata 
plants established on Ociober 15, 
1964. 

____ ___. 
Type of 
Plant- Date 
ing May6 May17 June 1 June 17 

____ 
Row2 7 11 7 5 
Broad- 

cast 6 16 2 2 

*Mean determined from plants 
found in three 5 by 10 plots. 

2 Rows-seeds were planted one- 
fourth inch deep. 
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than the heights of the plants seeded 
at the other dates. 

No emergence was noted in the 
three fall plantings until the spring 
of 1965. 

Discussion and Conclusions 

Seeds used in the trial had 91% 
germination. 12.7% of the seeds 
planted in the field emerged and 
half of these plants were well estab- 
lished on October 15, 1964. The ex- 
tremely low precipitation during the 
growing season was undoubtedly re- 
sponsible for the small number of 
plants that emerged and became 
established in the field. Precipita- 
tion for 1964 averaged about normal 
for the first four months. Precipita- 
tion for May was .58 inch lower than 
normal. June was .12 inch higher 
than normal. Precipitation in July 
was only .25 inch as compared to the 
normal 1.73 (Becker and Alyea, 
1964). Precipitation for the growing 
season May 6 to October 15, was 3.74 
inches. Total precipitation for the 
year was 3.42 inches below normal. 

Hail and wind killed 63 of the 170 
plants growing on June 21, 1964. 
Some of these plants would have be- 
come established had this not oc- 
curred. 

Hilton (1941) and Eckert (1954) 
stated that germination and seedling 
establishment were both hampered 
by very high or low temperatures. 
This was true in this study as low 
temperatures were recorded during 
the early part of the planting period. 
The minimum temperature average 
for May was 36.4 F. The tempera- 
ture dropped below freezing eight 
times during May. These low tem- 
peratures may have retarded the 
germination and seedling establish- 
ment. 

The greatest number of plants 
emerged and became established in 
the May 17 planting. There was suf- 
ficient moisture and the soil was 
warm enough for germination and 
growth at this time. 

The greater number of plants 
emerged and became established in 
the row plantings, with the greatest 
number at the 0.25-inch depth. Fewer 
plants were established in the rows 
planted 0.5 inch deep and the small- 
est number at 0.75 inch deep. Riedl 
(1958) and Telwar (1961) obtained 
good results from shallow plantings. 

Seed was planted deep enough for 
moisture to be available at 0.25 inch. 
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FIG. 1. Plant survival at various depths of seeding after emergence. Total plants 
from two planting dates; June 1 and June 17. 

The broadcast seed was not planted 
this deep. It probably germinated 
and dried out or blew away. The 
0.5-inch and 0.75-inch depths were 
too deep for satisfactory emergence. 
Many seedlings were not vigorous 
enough to penetrate this much soil. 

Fall planting in the high plains is 
only occasionally feasible due to lack 
of available moisture at this time of 
year. Seeds did not germinate in 
the fall due to lack of moisture. High 
winds may have blown the seeds 
away during the dry winter. Germi- 
nation of the seeds the following 
spring was considerably less than the 
year before. This was due to the 
considerable reduction in germina- 
tion of E. Zanata seed a year and two 
months after harvest date, as found 
by Hilton (1941) and the germina- 
tion tests conducted with this study. 

Very few plants grew the follow- 
ing spring in the trials planted in 
the fall of 1964. More seedlings ap- 
peared in the row plots than in the 
broadcast plots. 

There was no significant differ- 

ence in plant heights for the four 
dates of planting either in rows or 
broadcrmL The average height of all 
1. 17 plantings was one inch 
as pared to the other spring 
plantings which were about three 
inches. 

The year 1964 was poor for at- 
tempting this type of study. The 
year was plagued by extremely low 
precipitation and temperatures and 
a hailstorm in June did considerable 
damage to the plants. Even under 
these conditions, results were en- 
couraging for establishment of E. 
Zanata in large areas. The low per- 
centage of E. Zanata plants which 
became established would have in- 
creased the population of these plants 
more than lO,OOO/acre. This would 
greatly increase grazing capacity of 
many areas in the arid west in a few 
years. 
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Herbage Production on 
High Sierra Nevada Meadows 

H. REED SANDERSON 
Range Conservationist, Pacific 
Southwest Forest and Range Experi- 
ment Station, Forest Service, U.S.- 
D.A., Coarsegold, CaZif.1 

Highlight 
A preliminary sample of five High 

Sierra Nevada meadows in Cali- 
fornia ranged from 835 fo 1,436 lb/ 
acre of herbaceous maferial, with 
sedges coniribufing more than 
grasses. 

In 1963, I made a study of herbage 
production in the meadows of the 
High Sierra in central California. 
The study was designed to obtain 
preliminary s amp 1 in g information 
for an intensive study that was to 
follow. The study was discontinued 
after completion of the preliminary 
sample. Because there is little pi - 
lished information on the Sierra J! e- 
vada Meadows, this preliminary sur- 
vey data should be of interest to 
range managers. 

I selected five meadows of 24 to 
45 acres at an elevation of 6,500 to 
7,000 ft in the vicinity of Jackass 
Meadow, Sierra National Forest, 
California. Three of the meadows are 
called John Brown, Strawberry, and 
Marshall. They are used heavily by 
cattle during the entire grazing sea- 
son (mid-June to mid-September). 
The wet sites are trampled, and 
some parts are eroded. The other 
two meadows-both parts of Jackass 
Meadow-are referred to as North 
and South Jackass. They are lightly 
grazed during summer, with m&t Of 
the use in fall. A favorable time of 
the year for a short period of heavy 
use is fall, when the meadows are 

1 Now Research Wildlife Biologist, 
Northeastern Forest Experiment 
Station, Forest Service, U.S.D.A., 
Morgantown, West Virginia. 
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relatively dry and the grasses 
sedges have headed out. 

and 

Among the common grasses pres- 
ent on the dry sites are Idaho fescue 
(Festuca idahoensis), California 
danthonia (Danthonia californica) 
and pullup muhly (Muhlenbergia 
filifo’rmis). Sedges (Carex spp.) , 
present on both wet and dry sites, 
are more plentiful than the grasses. 

The five meadows were sampled 
in September. S amp 1 in g intensity 
ranged from 1 plot/acre to 1 plot/ 
2.3 acres, or 14 to 26 plots/meadow. 
All plots were protected from graz- 
ing during the previous summer by 
a wire-mesh cage of the type de- 
scribed by Westfall and Duncan 
(1961). A total of 108 square-foot 
plots were clipped 0.5 inch from 
ground level to estimate production 
and to obtain information on prob- 
able sampling requirements for fu- 
ture studies. The clipped vegetation 
was air-dried and weighed to the 
nearest tenth gram. Jeffery shoot- 
ingstar (Dodecatheon jeffregi), the 
only abundant plant observed to be 
unpalatable, was excluded from the 
sample. 

Production on the five meadows 
ranged from 835 to 1,436 lb/acre 
(Table 1). Estimates of carrying ca- 
pacity were based on 40% of the 
available herbage being used and 
were determined by methods recom- 
mended by Wood et al (1960). From 
this preliminary sample, about 100 
plots/meadow probably would be 
necessary to estimate herbage pro- 
duction with a standard error of 
about 10%. But this requirement 
may change, depending on weather 
patterns. Although wet and dry sites 
were studied, I did not have enough 
data to make any recommendations 
on sampling requirements for these 
sites. Furthermore, it might be dif- 
ficult to recognize the vegetation 
sites in spring during exceptionally 
high moisture conditions. When I se- 
lected our potential sample plots, 
virtually all sites were wet due to 

RIEDL, W. A., K. H. ASSAY, AND R. L. 
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provement of Eurotia Zanata (win- 
terfat) and other species of salt 
desert areas. Wyo. Agr. Exp. Sta. 
Mimeo. Circ. 114. 

TELWAR, G. M. 1961. Studies of 
Eurotia Zanata. M.S. Thesis, Dep. 
Botany, Univ. Wyoming. 39 p. 

Table 1. Production and esiimafed 
carrying capacity for the 1963 
growing season, selected meadows, 
Sierra National Forest, California. 

Meadow 
Prod. 

Acres (lb/acre) CC1 

North Jackass 31 1436 24 
South Jackass 45 888 22 
Marshall 42 835 19 
Strawberry 37 909 18 
Brown 24 1178 15 -_____ 
1 CC = Estimated carrying capacity, 

1000 lb AUM. 

Table 2. Percent weight composi- 
tion (Comp.) and production in lb/ 
acre (Prod.) of fhe major species 
groups on North Jackass and Mar- 
shall Meadows, Sierra N at i on a 1 
Forest, California. 

Species Comp. Prod. 

Carex nebraskensis 11 123 
Unknown carex 12 130 
Other grass-like spp. 40 452 
Muhlenbergia filiformis 21 239 
Danthonia californica 2 24 
Agrostis idahoensis 
Other grasses (1’, (1; 
All legumes 3 30 
Other 10 115 

1 Trace. 

heavy winter snowfall and late run- 
off. 

The plots on North Jackass and 
Marshall Meadows were also sam- 
pled with a point frame for foliar 
composition. The clipped material 
was sorted by hand for plant group 
composition by weight. Carex plants, 
the most abundant plants present, 
and other grass-like plants ac- 
counted for 63% of the composition, 
by weight, and produced 705 lb/acre. 
Grasses were second, with 25% of 
the composition and 269 lb/acre. 
Clover and forbs accounted for the 
remainder (Table 2). 


