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Seeding Rates and Row Spacings 
for Rangelands in Southeastern 

Idaho-and Northern Utah’ 

A. C. HULL, JR. 

Range Scientist, Plant Science Research Division, 
Agricultural Research Service, U. S. Department of 

Agriculture, Logan, Utah. 

Highlight 

A mixture of five grasses and one legume was seeded at 
3, 6, 12, and 24 lb./acre spring and fall for 4 years (1962- 
66) at a high elevation. A mixture of three grasses and one 
legume was similarly seeded for 2% years (1964-66) at a 
low elevation. To get a good stand within a reasonable 
time at least 6 lb./acre should be seeded at the low eleva- 
tion and 12 lb./acre at the high elevation. 

Estudio de Cuatro Aliios sobre Intensidades y 
Distancias de Siembra en Pastizales Naturales 

en Los Estados de Idaho y Utah, E.U.A. 

Resumen2 
Se sembro una mezcla de gramineas y treboles adaptados 

de las regiones a las intensidades de 3, 6, 12 y 24 libras de 
semilla por acre a varias distancias: entre surcos de 6 y 12 
pulgadas y se sembro al voleo. No hubo diferencias signifi- 
cativas entre las diferentes distancias de siembra con respect0 
al porcentaje de plantas de 10s semilleros. Pero, disminuyo 
el porcentaje de plantas de 10s semilleros con el aumento 
en la intensidad de siembra. La intensidad de 3 libras de 
semilla por acre fue mas recomendable pero hubo diferencias 
en tre localidades. 

Mueggler and Blaisdell (1955) reported results 
from drilling crested wheatgrass (Agropyron desert- 
or-urn (Fisch.) Schult.) at 2, 4, 8, 12 and 24 lb./acre 
on the Snake River Plains of Idaho. The highest 
rates gave the best stands for the first 3 years, but 
by the sixth year all stands produced similarly. 
They recommended 8 lb./acre to produce a satis- 
factory stand within a reasonable time. Hull and 
Holmgren (1964) drilled fairway wheatgrass (Agro- 
pyron cristatum (L.) Gaertn.) at rates of 1, 2, 4, 6, 
8, 10, 20 and 40 lb./acre in southwestern Idaho. 
All stands were approximately the same at the end 
of 10 years. They concluded that low seeding rates 
produced thin stands which were slow to reach full 
productivity and allowed invasion of undesirable 
plants. They recommended 5 to 7 lb./acre for fair- 

l Cooperative investigations of Plant Science Research Divi- 
sion, Agricultural Research Service, U. S. Department of 
Agriculture; Forest Service, U. S. Department of Agricul- 
ture; Utah Department of Fish and Game; and Utah Agri- 
cultural Experiment Station. Utah Agricultural Experi- 
ment Station Paper 1097. Received January 16, 1971. 

2Por Donald L. Huss y Benjamin Lopez, Dept. Zootecnia, 
I.T.E.S.M., Monterrey, Mexico. 

way wheatgrass and gave specific rates for other spe- 
cies. 

Cook et al. (1967) seeded four wheatgrasses at 
low to high rates in Utah. They recommended at 
least 5 lb./acre viable seed of crested wheatgrass, 
with higher rates for the larger-seeded wheatgrasses. 
Also in Utah, Vallentine et al. (1963) recommended 
6 to 9 lb./acre on sagebrush areas and 9 to 11 
pounds on mountain brush and aspen areas. 

In the Intermountain area, Plummer et al. 
(1955) recommended 4 to 8 lb./acre of good seed 
for drilling and 8 to 14 for broadcasting. These 
amounts should be doubled where a quick cover 
is needed. Springfield (1965) tested 2, 4 and 6 lb./ 
acre in New Mexico. The two lower rates were 
slow to produce a full stand, but 5 years after seed- 
ing, yields from all rates were approximately the 
same. Reynolds and Springfield (1953) recom- 
mended 6 lb./acre of crested wheatgrass with 
higher rates on moist sites in the southwest. 

Spring and fall seedings of 6, 12 and 18 lb./acre 
in 1961-62 at the experimental site in southeastern 
Idaho indicated that seeding rates of at least 12 lb./ 
acre were advantageous in the establishment of 
seeded stands. This study followed these prelimi- 
nary results. 

Experimental Sites and Procedures 
The first and the major experimental site is at Franklin 

Basin in southeastern Idaho. It is an opening dominated by 
annual weeds in the spruce-fir type. The dominant species 
is tarweed (Madia glomeruta Hook.), with considerable 
bushy knotweed (Polygonum ramosissimum Michx.) and col- 
lomia (Collomia linear-is Nutt.). A thick growth of fleshy- 
rooted plants such as bicolor biscuitroot (Lomatium Zepto- 
carpum (Torr. and Gray) C. and R.) and lanceleaf spring 
beauty (Claytonia 1anceoZatu Pursh) occurs in the spring. 
The elevation of this area is 8,400 feet with an annual pre- 
cipitation of 46 inches. The soil is a clay loam, low in 
organic matter. 

This study was repeated, mainly as a check, near Logan, 
Utah, 23 miles southwest of Franklin Basin. This is a 
formerly cultivated bench area at 4,800 feet elevation. An- 
nual precipitation is approximately 17 inches. The soil is 
a deep, productive silt loam. 

We planted a mixture at 3, 6, 12 and 24 lbs./acre by 
drilling at both 6- and 12-inch row spacings and by broad- 
casting each spring and fall for 4 years (fall 1962 to spring 
1966) at Franklin Basin and for 2% years (spring 1964 
to spring 1966) at Logan. Plots were 6 by 10 feet. There 
were 4 replications of each treatment. 

At Franklin Basin six species comprised the mixture: 
Intermediate wheatgrass (Agropyron intermedium (Host) 
Beauv.), slender wheatgrass (Agropyron truchycaulum (Link) 
Malte), meadow foxtail (Alopecurus pratensis L.), tall oat- 
grass (Arrhenatherum elutius (L.) Presl), smooth brome 
(Bromus inermis Leyss), and birdsfoot trefoil (Lotus cornicu- 
Zutus L.). At Logan the mixture was crested, fairway, and 
intermediate wheatgrasses, and alfalfa (Medicago sativa L.). 
All grasses were equal in weight with the legume weight 
being half that of any grass. Seed was weighed for each 
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Table 1. First and second year plantsIft and fifth year 
year relative success ratings1 for a mixture drilled at 2 
row spacings and broadcast at 4 rates per acre at Frank- 
lin Basin. Figures are the average of 4 spring and 4 fall 
seedings ( 1962-66). 

Row 
Pounds seed per acre 

spacing 3 6 12 24 Average 

First year seedlings 
Broadcast 1.7 2.9 6.4 11.8 5.7 
6“ rows 2.2 3.8 6.2 10.7 5.7 
12” rows 1.5 2.7 5.1 8.3 4.4 

Average 1.8 3.1 5.9 10.3 5.3 

Second year plants 
Broadcast 1.1 1.9 3.7 5.6 3.0 
6” rows 1.1 2.0 2.9 4.9 2.7 
12” rows .9 1.5 2.1 3.4 2.0 

Average 1.0 1.8 2.9 4.6 2.6 

Fifth year ratings 
Broadcast 5.2 6.0 7.4 8.4 6.8 
6” rows 5.4 6.5 7.4 8.4 6.9 
12” rows 5.6 6.3 7.4 8.1 6.9 

Average 5.4 6.3 7.4 8.3 6.9 

1 Ratings on a 0 to 10 basis with 10 indicating a perfect stand of 
grass (Hull, 1954). 

broadcast plot and for each row of the drilled plots. Seeding 
rates are based on the amount of live pure seed. The 
amount of seed actually used averaged 20% higher than the 
amount of seed shown. The number of live pure seeds sown 
/ft2 at 3 lb./acre was 22 at Franklin Basin and 12 at Logan. 

Areas to be seeded were plowed and harrowed 2 or more 
times to give a firm seedbed. We drilled the seed to an 
average depth of l/2 inch with a hand-pushed cone seeder. 
Broadcast seed was sown by hand on a freshly harrowed 
seedbed. Soil from outside the plots was thrown on the 
seed. Plots were then raked and walked on to approximate 
packing of the drilled plots. As most broadcast seed was in 
harrow depressions, it was covered up to 1 inch with an 
average of l/2 inch. 

Seedlings were counted after full emergence and at the 
close of the first two growing seasons. Ratings on a 0 to 
10 basis, with 10 indicating a perfect stand of grass (Hull, 
1954), were made during the third and fifth growing sea- 
sons at Franklin Basin and during the third growing season 
at Logan. Fifth year ratings were also planned at Logan, 
but the experimental area was torn up to be used for other 
purposes. However, stands were more fully established in 3 
years at Logan than in 5 years at Franklin Basin. 

Results and Discussion 

Counts of seedlings and Z-year-old plants and 
stand ratings are shown in Tables 1 and 2. Con- 
sidering that 22 seeds/ft2 were seeded at the 3 
pound rate at Franklin Basin and 12 at Logan, 
seedling emergence and survival were low. Enough 
plants emerged to produce fair to excellent stands. 
However, mortality reduced plant numbers at the 

Table 2. First and second year plants/fta and third year 
relative success ratings1 for a mixture drilled at 2 row 
spacings and broadcast at 4 rates per acre near Logan. 
Figures are the average of 3 spring and 2 fall seedings 
(1964-66). 

Row 
Pounds seed per acre 

spacing 3 6 12 24 Average 

First year seedlings 
Broadcast 1.9 4.6 9.0 16.1 7.9 
6” rows 2.5 4.4 9.5 16.1 8.1 
12” rows 2.5 4.6 7.7 15.1 7.5 

Average 2.3 4.5 8.7 15.8 7.8 

Second year plants 
Broadcast 1.2 2.9 5.2 8.4 4.4 
6“ rows 1.6 2.7 5.3 8.9 4.6 
12” rows 1.5 2.9 4.4 8.3 4.3 

Average 1.4 2.8 5.0 8.5 4.4 

Third year ratings 
Broadcast 6.6 8.1 9.0 9.6 8.3 
6” rows 6.8 8.4 9.5 9.9 8.7 
12” rows 7.0 8.9 9.3 9.8 8.7 

Average 6.8 8.5 9.3 9.8 8.6 

1 Ratings on a 0 to 10 basis with 10 indicating a perfect stand of 
grass (Hull, 1954). 

low seeding rates to less than the number needed 
for good stands. Survival of emerged plants at the 
end of the second growing season averaged 49% at 
Franklin Basin and 56% at Logan. 

Species 

All species in the mixtures grew well on both 
sites. At Franklin Basin separate grass and legume 
counts made only during the last 2 years showed 
that birdsfoot trefoil comprised 11% of the spring 
seeded stands and 10% of the fall seeded stands. 
At Logan alfalfa and grass were counted separately 
in all years. Here alfalfa averaged 14% of the 
spring seeded stands and 5% of the fall. Though 
legume seedlings often suffered higher mortality 
than grass seedlings, there was still a good pro- 
portion of legumes in most established stands. 

Location 

Logan averaged better than Franklin Basin. 
Two exceptions were the fall of 1964 and the 
spring of 1966. Logan seedings in the fall of 1964 
had poor emergence and 60% were lost because of 
frost heaving in March of 1965. In the spring of 
1966 there was poor emergence and a 69% summer 
drought loss. 

Seasons and Years 

Spring seeded stands generally averaged better 
than fall seeded stands (Table 3). Exceptions were 
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Table 3. First-year seedlings and second-year plants/ftz 
from the different years and seasons of seeding at Frank- 
lin Basin and Logan. Average of 4 rates and 3 spacings. 

Year and 
season of seeding 

1962 Fall 

1963 Spring 

Fall 

1964 Spring 

Fall 

1965 Spring 

Fall 

1966 Spring 

Franklin Basin 

Seedlings Plants 

.9 .5 

5.9 3.2 
2.1 1.6 

7.1 5.4 

9.7 3.0 

6.4 1.6 

2.7 1.4 

7.5 3.9 

Logan 

Seedlings Plants 

- - 

- - 
- - 

10.8 7.9 

4.1 2.4 

14.6 8.3 

4.7 2.3 

4.9 1.3 

the spring of 1965 at Franklin Basin and 1966 at 
Logan. Both of these springs were followed by 
dry summers which resulted in high seedling mor- 
tality. The relatively poor emergence and survival 
from Franklin Basin seedings in the fall of 1962, 
1963, and 1965 resulted from frost heaving in late 
fall and early spring. Seedling emergence counts 
may be low at both locations because plants killed 
by frost heaving often dry up and are not visible to 
be counted as having emerged. 

Spring seedings were usually better than fall 
seedings because spring plowing gave better con- 
trol of annual weeds during the summer than did 
fall plowing. Thus spring seeded plants established 
themselves better during the first growing season 
than did plants seeded the previous fall. Spring 
seedings in this study were made with hand and 
small motorized machinery. Large-scale seedings 
with heavy machinery would not be feasible in the 
spring, especially on mountain lands. 

Row Spacing and Broadcasting 

There was little difference among 6- or 12-inch 
rows and broadcast treatments. The slight reduc- 
tion of plant numbers in 12-inch rows was that 
plants were confined to a smaller space and grew 
together so that two or more plants were often 
counted as one. The good showing from broadcast- 
ing was the result of covering the broadcast seed. 

Rate 

The higher the rate of seeding, the greater the 
number of seedlings and the higher the rating. 
However, there was a higher percentage of seed- 
lings counted at the lower rates than at the higher. 
Using 3 lb./acre as lOO%, the percentage of seed- 
lings for the other rates at Franklin Basin averaged 
86% at 6 pounds, 82% at 12, and 72% at 24. At 
Logan the percentage was 98% at 6, 95% at 12, and 

86% at 24 pounds. The lower percentages from the 
higher seeding rates were probably not real. This 
undoubtedly resulted because two or more plants 
would grow together and be counted as a single 
plant. This was evident where different species 
often grew together as a single clump. 

Because of lower seedling emergence, higher 
mortality, and less favorable growing conditions, 
Franklin Basin required a higher seeding rate than 
Logan to obtain satisfactory stands. Both areas had 
good seedbeds, but the annual weeds competed 
with the young seedlings. At Logan the seedlings 
were able to grow with the weeds when the soil was 
moist in April, May and early June. They gradu- 
ally crowded out the weeds and established a good 
seeded stand which became thicker each year. At 
the end of 3 years the 3 lb./acre stand had a fair 
rating with 6 pounds rating good and 12 and 24 
pounds rating excellent. At Franklin Basin snow 
normally leaves in early June. After the snow 
leaves, the ground dries out rapidly and the seeded 
species are unable to compete with such rapidly 
growing, aggressive annuals as tarweed. Good ini- 
tial stands are therefore important because thin 
stands thicken very slowly. At the end of 5 years 
the stands at Franklin Basin rated fair for 3 and 6 
lb./acre, and good for 12 and 24 pounds. 

Conclusions 

This study indicates that a mixture of wheat- 
grasses and alfalfa seeded at 3 lb./acre on a good 
site at a low elevation can be expected to produce 
a fair stand at the end of 3 years. However, to have 
a good stand which will control weeds and allow 
early use, 6 lb./acre of live pure seed should be 
used. At higher elevations with reduced emer- 
gence, higher mortality and a shorter growing sea- 
son, the rate of seeding a mixture should be in- 
creased to 12 lb./acre to get a good stand within 
reasonable length of time. 
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Infiltration Rate and Sediment Production 
Trends on a Plowed Big Sagebrush Site1 

Assistant Professor, Range 

The trend was toward lowered infiltration rates following plowing and 
seeding of a big sagebrush site. The greatest decline occurred during the fall 
period of the second year following treatment. Sediment production rates in- 
creased following plowing, but yields were variable. The ability to predict 
infiltration rates using cover characteristics alone in multiple regression equa- 
tions varied with time, both within a given storm event and also on a seasonal 
basis. Ability to predict infiltration rates was not particularly affected by the 
plowing treatment. 

GERALD F. GIFFORD 

Science Department, Utah State University, Logan. 

Highlight 

Considering the vast number of 
acres of big sagebrush (Artemisia 
trident&a) which have been plowed, 
sprayed, burned, railed, ripped, or 
contour furrowed in the last 20 
years, one can only wonder at the 
lack of quantitative information re- 
garding influence of such cultural 
practices on both biotic and abiotic 
segments of rangeland environ- 
ments. Information regarding hy- 
drologic aspects of vegetation ma- 
nipulation in the big sagebrush 
type is particularly lacking. 

Surface runoff from big sage- 
brush sites within the Sevier Lake 
Watershed in Utah has been stud- 
ied by Woodward (1943). Using an 
F-type infiltrometer (plots 6 ft. x 
12 ft.), he found that infiltration 
capacities increased directly with in- 
creases in plant-cover density. The 
magnitude of increase varied with 
soil type. Through use of regression 
equations infiltration rates as a 
function of time and parent mate- 
rial were calculated for varying 
cover densities and a series of curves 
were developed. 

l This research was supported by the 
Ecology Center, Utah State Univer- 
sity under Project 28. Received Feb- 
ruary 1, 1971. 

Rosa and Tigerman (1951) have 
summarized the sediment data from 
the Sevier Lake Watershed study, as 
well as some sediment data col- 
lected along the Wasatch Front dur- 
ing the years 1941-47. Sediment 
production rate from sagebrush 
sites with good vegetal cover was 
about one-third of the rate for sage- 
brush sites in fair condition. Sites 
in poor condition produced sedi- 
ment at a rate about three times 
greater and the bare condition sedi- 
ment production was from five to 
twelve times greater than for sites 
in fair condition. 

A study by Tigerman (1952), uti- 
lizing a limited number of plots, 
indicated that disturbance of sage- 
brush range by overgrazing, reseed- 
ing practices, or burning will re- 
duce the infiltration capacity of the 
site. 

More recently, Gifford and Skau 
(1967) have studied the influence of 
various cultural treatments on run- 
off and sediment production the 
first year following treatment from 
two big sagebrush sites in Nevada. 
Treatments evaluated with a large 
14 nozzle sprinkling apparatus 
equipped with type “F” nozzles in- 
cluded rip and drill, plow and drill, 

plow and contour deep furrow drill, 
spray and drill, and spray and con- 
tour deep furrow drill. Results in- 
dicated that the influences of site 
and condition of plots (dry or wet) 
were significant during all aspects 
of infiltrometer runs from start of 
incipient ponding through infiltra- 
tion rates after 30 minutes. The al- 
luvium site and dry plot conditions 
had greater infiltration rates than 
the site with sedentary soils and wet 
plots, respectively. Treatment in- 
fluenced only certain aspects of the 
infiltrometer runs; time from start 
of infiltrometer run to when run- 
off exceeded 0.1 inches/hr and in- 
filtration rates after 10, 15, and 20 
minutes. Plowing significantly re- 
duced infiltration rates as compared 
with other treatments, including 
controls. Major factors important 
in controling infiltration included 
percent cover, soil texture, condi- 
tion of plot (dry or wet), and rock 
(% by wt) in the O-l inch or 1-4 
inch layer of soil. Sediment yields 
were variable, with no distinct pat- 
tern emerging. 

This study was designed to pro- 
vide additional information re- 
garding the influence of plowing 
sagebrush on surface runoff and 
sediment production. 

Methods and Study Area 
The study site is located in south- 

ern Idaho, about 5 miles west of 
Holbrook. Topography of the 
treated area is gently rolling, with 
a south aspect. Soils are derived 
from basaltic materials and are 
silty loam in texture. Some limited 
erosion pavement is present under 
the natural sagebrush, but surface 
soils generally have less than 5% by 
weight rock. Before plowing, prin- 
cipal plant species included big 
sagebrush, Sandberg bluegrass (Pea 
secundu), squirreltail (Situnion his- 


