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leaves, and stems). The comparisons 
are also confounded by the fact that 
the alpine climate and vegetation of 
New Hampshire, from which both 
Galley’s and Bliss’s data were ob- 
tained, are more closely related to 
that of the arctic and alpine com- 
munities of Scandinavia and central 
Europe than to the western United 
States (Bliss, 1963). 
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Depth fo Seed 
Fourwing Salfbush 

H. W. SPRINGFIELD AND 
DONALD G. BELL 

Range Scientist and Range Aid, 
Rocky Mountain Forest and Range 
Experiment Station,1 Albuquerque, 
New Mexico. 

Highlighi 
De-winged seeds of fourwing salf- 

bush were sown at 0.5, 1.0, 1.5, and 
2.0-inch depihs in two soils. Toial 
seedling emergence af the end of 30 
days was greater, and the raie of 
emergence higher from fhe shallower 
depths of seeding. Seeding depths of 
0.5 fo 1.0 inch are suggesied for de- 
winged seeds. 

Seeding fourwing saltbush (Atri- 
pZex canescens (Pursh) Nutt.) for 
range improvement has become a 
common practice in the Southwest. 
Land-managing agencies as well as 
ranchers are seeding this species, 
either alone or in mixture with 
grasses. Some seedings have resulted 
in appreciable improvement, but 
many have failed. The causes for 
failure, though not always apparent, 
have been traced to adverse weather 
or damage from rabbits, rodents, in- 
sects, or premature grazing by wild- 
life and livestock. 

Experience indicates seeding too 
deeply also could be a cause for fail- 
ure. Seedings failed for two consecu- 
tive years at a site with coarse-tex- 
tured soil in central New Mexico. 
Few seedlings emerged, even with 
favorable precipitation. In both 
years, de-winged seeds? of fourwing 
saltbush were sown in furrows 3 to 5 

1 Central headquarters maintained 
at Fort Collins in cooperation with 
Colorado State University; research 
reported here was conducted at 
Albuquerque in cooperation with 
the University of New Mexico. 
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inches deep. The intent was to cover 
the seeds with 1 inch of soil, but each 
year the seeds became covered with 
2 to 3 inches of soil that sloughed 
off the sides of the furrows. 

In earlier studies in New Mexico, 
Wilson (1928), Cassady (1937), and 
Bridges (1941) all found that seed- 
ling emergence dropped off rapidly 
when seeds were planted more than 
0.5 inch deep. Their studies, how- 
ever, were all with winged seeds. 

To evaluate this depth-of-seeding 
factor with de-winged seeds, a study 
was established at Santa Fe, New 
Mexico in 1965. Seeds were planted 
at depths from 0.5 to 2.0 inches in 
coarse- and fine-textured soils from 
a nearby range site representative 
of the pinyon-juniper type. The soils, 
derived from the Santa Fe formation, 
are described as follows:s 

Al O-4 
inches 

B2t 4-11 
inches 

Brown (10 YR 5/3); sandy 
loam; dark yellowish 
brown (10 YR 3/4) when 
moist; moderately coarse 
platy structure breaking 
to weak fine granules; 
soft, friable, non-sticky 
and non-plastic, abundant 
fine roots; few medium 
pores; non-calcareous, 
neutral (pH 7.2) abrupt 
smooth boundary. 
Reddish brown (5 YR 
4/4); clay loam; dark 
reddish brown (5 YR s/4) 
when moist; strong fine 
and medium angular 
blocky structure; hard, 
slightly firm, slightly 
sticky and plastic; com- 
mon moderately thick 

2 The prevailing practice is to re- 
move the wings from the seeds by 
hammermilling to facilitate seed- 
ing with mechanical equipment. 

3 Prepared by Donald W. Meister, 
Soil Scientist, Santa Fe National 
Forest. 
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clay films; plentiful fine 
roots; few fine pores; 
non-calcareous, mildly 
alkaline (pH 7.6). 

The B horizon soil was included be- 
cause seeds are placed in that hori- 
zon when site preparation methods 
such as deep furrows, pits, or basins 
are used. 

Methods 
The sandy loam A horizon soil 

was kept separate from the clay 
loam B horizon soil. Basins 10 ft 
long, 3 ft wide, and 5 inches deep 
were dug and filled with either the 
A or B soil. Two basins of each soil 
horizon were prepared. These 10 x 
3-ft strips of soil were divided into 
3 plots approximately 3 ft square 
(Fig. 1). Each plot was carefully 
leveled with a hand level and trowel. 

Rows 0.5, 1.0, 1.5, and 2.0 inches 
deep were made by hand in each 
plot (Fig. 2). One hundred de-winged 
seeds were distributed evenly in each 
3-ft row. Seeds were covered to the 
prescribed depth. In half of the plots, 
the soil over the seeds was firmed 
by rolling a wheelbarrow up and 
back the full length of the rows to 
obtain closer contact between the 
seeds and the soil. The plots were 
sprinkled daily to keep the soil mois- 
ture near field capacity. 

The seeds, collected near Berna- 
lillo, New Mexico in 1963, had been 
de-winged in a hammermill. They 
averaged 3.0 mm in diameter and 5.7 
mm in length. Cutting tests showed 
75% of the seeds contained an em- 
bryo. 

The seeds were planted July 19, 
1965. Seedlings were counted at in- 
tervals from the 7th to the 30th day 
after seeding. No emergence was 
found after the 24th day. Seedling 
emergence percentages as of the 30th 
day were analyzed by analysis of 
variance. 



TECHNICAL NOTES 181 

FIG. 1. Fourwing saltbush seedlings in a basin of sandy loam 
soil at the end of the 30-day study. Note differences in 
emergence among four depths of seeding. Middle plot was 
not firmed; other two plots were firmed after seeding. 

FIG. 2. Rows of different depths were made in each plot; from 
left to right, rows are 1.0, 2.0, 1.5, and 0.5 inch deep. One 
hundred seeds were planted in each row. 

Results 

More fourwing saltbush seedlings 
emerged from the shallower depths 
of seeding (Table 1). About three 
times as many seedlings emerged 
from seeds planted at the 0.5-inch 
depth as from seed planted at 2.0 
inches. 

Seedlings also emerged more slow- 
ly from the more deeply planted 
seeds (Fig. 3). For example, 7 days 
after seeding, emergence was 67% 
completed for seed planted 0.5 inch 
deep, compared to only 12% for 
seeds planted 1.5 inches deep. 

Essentially the same number of 
seedlings emerged from soils of the 
A and B horizons. None of the dif- 
ferences in seedling emergence be- 
tween the horizons was statistically 
significant, though the trend was 
towards more seedlings from the 
greater depths in the B horizon soil. 

Firming the soil had no significant 
effect on emergence of the saltbush 
seedlings. Likewise there was no in- 
teraction between the firming treat- 
ment and soils. 

Discussion and Conclusions 

The results indicate that de-winged 
seeds of fourwing saltbush should 
not be planted more than 1.0 inch 
deep. Regardless of the method of 
seeding, precautions should be taken 
where there is danger of soil slough- 
ing from the sides of furrows, or of 
additional soil being washed or 
blown in over the seeds. 

Although seedling emergence was 
practically the same in the B as in 

Table 1. Average percent emergence of fourwing salfbush seedlings from 
four depths of seeding. 

Soil Treatment 
Seeding depth (inches) 

0.5 1.0 1.5 2.0 

A (sandy loam) 

B (clay loam) 

Average 

Firmed 

Not firmed 
Firmed 

Not firmed 

34.7 25.7 10.0 4.0 

38.3 29.7 16.7 16.7 

25.7 31.3 25.7 13.7 

36.0 26.7 19.0 9.3 _____ . ___ 
33.7a* 28.4ab 17.8bc 10.9c 

*Values followed by the same letter do not differ significantly at the .05 
level. 

the A horizon soil in this study, soil 
texture could be a consideration in 
depth of seeding. Optimum depth 
probably would be deeper in a sandy 

32 1 I 
./*- -*,, 

soil than in a clay soil under range 
conditions, where available moisture I= z 24 
usually fluctuates from day to day. 
Further research is needed to clarify 

g 

the relationships between depths of 
x 2. 
8 

seeding and soils. w 3 
The delay in seedling emergence f I6 

from the deeper seeding depths i 
could be another factor affecting 
seeding success under range condi- 
tions. Moisture was maintained near 
field capacity for more than 3 weeks 
during the study. Soil moisture 
would rarely be sustained so long or 
be as abundant on Southwestern 
ranges. Fairly rapid emergence dur- 7 10 14 24 

ing periods of favorable moisture, DAYS AFTER SEEDING 

such as resulted from the 0.5-inch FIG 3. Rate of seedling emergence of 
depth of seeding, probably would be fourwing saltbush from four depths of 
advantageous. On the other hand, seeding. 
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seeding at a l.O-inch depth could be 
an advantage on areas where the 
surface soil dries out rapidly. 

The soil firming treatment tested 
in this study had no effect on seed- 
ling emergence. Studies are needed 
in different soils to determine the 
effects of various degrees of firming 
at different soil moisture levels. 

Summary 
De-winged seeds of fourwing salt- 

bush were sown 0.5, 1.0, 1.5, and 2.0- 

inch depths in two soils. Total seed- 
ling emergence at the end of 30 days 
was greater, and the rate of emer- 
gence higher, from the shallower 
depths of seeding. Seedlings emerged 
about the same in sandy loam soil 
on an A horizon and clay loam soil 
from the B horizon. Firming the soil 
over the seeds had no effect on seed- 
ling emergence. Seeding depths of 
0.5 to 1.0 inch are suggested for de- 
winged seeds. 
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MANAGEMENT NOTES 

Applying Research Findings 
To Commercial Beef 

Production1 
0. J. BARRON 

Co-owner and Manager, of the Spur 
Headquarters Ranch, Spur, Texas. 

The business of beef produc- 
tion is a peculiar one. Unlike 
most other commercial enter- 
prises, it varies widely in re- 
search needs and the application 
of research findings. Standards 
for the part of the industry that 
fattens and finishes the animal 
are being established by the 
commercial feedlot. 

These commercial feeders are 
set up on a businesslike basis 
and are operating under the 
economic pressures of competi- 
tion with low net profits, large 
capital investments, and volume 
production. As a result, the feed- 
lot operators have insisted on 
and made fairly good use of re- 
search in achieving more effi- 
cient production. 

The farmer feeder, generally 
speaking, follows considerably 
behind the commerical feeder 

1 Paper presented at Livestock and 
Feeders’ Day, Texas Technological 
College, May 12, 1966. 

and is slower to adopt research 
findings. However, it is in the 
calf-producing end of the busi- 
ness where we find the greatest 
lag in adopting research infor- 
mation-even after it has long 
been proven and tried. 

Jay Taylor, rancher and man- 
ager of Western Stockyards, 
Amarillo, told the Texas and 
Southwestern Cattle Raisers As- 
sociation in 1964, “The Beef In- 
dustry has been unbelievably 
slow in adopting new methods- 
we ranchers must do all possible 
to improve our own business.” 

Some economists are predict- 
ing that the demand for beef will 
increase 35% in the next 10 
years.” Grain producers and cat- 
tle feeders could undoubtedly in- 
crease their production and fa- 
cilities to handle a 357% increase. 
The bottleneck would probably 
be with the calf producer-if 
he ran true to form-how could 
hs increase production 35%? 

Well, amazingly enough, this 
should be easy. The research re- 
sults and the techniques for ac- 
complishing this increased pro- 

2Dr. John A. Hopkins, Bank of 
America, at Southwestern Cattle 
Feeders’ Conference, Dec. 7, 1965. 

duction are already in existence. 
By adopting these practices and 
with vigorous application of re- 
search, the calf producer could 
increase his production 35% in 
10 years without expanding his 
physical plant and with a very 
nominal increase in his invest- 
ment! 

Perhaps the main reason the 
calf producer doesn’t use more 
research findings is because of 
the confusing perspective with 
which he is confronted, such as: 

1. Tradition -It is hard to 
break away from established 
patterns in any business and this 
has been especially true in the 
cow business. 

2. Isolation-Most calf pro- 
duction is in small, relatively 
weak units averaging about 100 
to 150 cows. Owners and man- 
agers spend much of their time 
on business details and are not 
able to keep up with or learn the 
advantages of scientific advance- 
ment. 

3. No real knowledge of end 
product - Very few producers 
follow their animals through to 
find out the relative merits of 
the carcass they are producing. 

4. Show ring- Results based 
on eye appeal rather than eco- 


