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Highlight 

Sideoats grama can be successfully interseeded into 
abandoned cropland on the High Plains of Texas. The 
use of fertilizer and alfalfa with planting did not increase 
the stand, plant size, or production of sideoats grama. 
It is concluded that interseeding can increase total forage 
production but the inclusion of fertilizer and alfalfa in 
this particular study was an added expense that could 
not be justified. Livestock showed a definite preference 
for the forage on the interseeded areas over that on the 
non-seeded areas. Species utilization by cattle was found 
to be highest for kochia, followed by silver bluestem, side- 
oats grama, western wheatgrass, sand dropseed, red three- 
awn and tumble windmillgrass. 

The purpose of this study was to evaluate an 
interseeded sideoats grama (Bouteloua curtipend- 
ula (Michx.) Torr.) stand four years after it 
had been interseeded. Specific objectives were to 
evaluate the change in forage yield of the area 
following the interseeding of sideoats grama; to 
determine stand, spread and basal area of sideoats 
grama plants established with three different cul- 
tural practices; and to determine the degree that 
each of the major grasses, forbs and minor grasses 
was utilized by livestock. 

l Funds and facilities were furnished by the Texas Tech Re- 
search Center, Pantex, Texas. Manuscript received April 
18, 1970; accepted for publication August 29, 1970. 

2Present address, Utah State University, Logan, Utah. 
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Methods and Procedures 

This study was conducted on the Texas Tech University 
Research Center near Amarillo, Texas. The research area 
was an 84-acre abandoned cropland pasture in an advanced 
stage of secondary succession (Fig. 1). This field was 
cultivated until the early 1940’s when farming was dis- 
continued. It was then grazed extensively by cattle but not 
reseeded. The soil is a Pullman silty clay loam. The vege- 
tation in the seral community consisted primarily of western 
wheatgrass (Agropyron smithii Rydb.), silver bluestem 
(Andropogon saccharoides Swartz), buffalograss (Buchloe 
dactyloides (Nutt.) Engelm.), red threeawn (Aristida Zongi- 
seta Steud.), sand dropseed (Sporobolus cryptandrus (Torr.) 
Gray) and tumble windmillgrass (Chloris verticillata Nutt.). 
Other species common to the High Plains of Texas were 
present in small amounts. 

In 1963 a study was begun on the area to evaluate certain 
interseeding techniques for increasing the productivity of 
abandoned cropland or depleted ranges (Robertson and 
Box, 1969). Premier sideoats grama (Fig. 2) was seeded at 
the rate of three pounds of pure live seed per acre using an 
interseeder described by Dudley, Hudspeth, and Gantt (1969). 
In addition to the pure stand of sideoats grama, one treat- 
ment included a dryland legume (Nomad variety of alfalfa). 
A third treatment consisted of 30 pounds of nitrogen 
applied in the form of ammonium nitrate. A fourth area 
was left untreated as a control. Each of the treatments 
and the control was divided into two blocks in a randomized 
block design. 

Production and utilization of the four areas were eval- 
uated in 1967 during the fourth growing season after stand 
establishment. Five paired plots in each experimental unit 
were established by the random location of a plot and the 
selection of a similar plot based on species composition and 
production (Klingman et al., 1943). The paired plots 
were located within 10 to 20 feet of each other. A coin 
was then tossed to determine which plot could be grazed 
and which would be caged for exclusion of grazing. In 
the interseeded areas each cage was set directly over the 
row of sideoats grama; likewise, the plot to be grazed was 
marked with a stake driven nearly flush with the ground in 
the center of the row. Yearling heifers were then put into 
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the pasture. The stocking rate was regulated so that 
approximately 50% utilization resulted. 

Following the first GO days of grazing, the total weight of 
herbage and that of each specie5 was determined for each 
plot. Currcrrt growth was clipped from a 3.1 It square area 
within each plot and the weight was converted to pounds 
per acre. This iniomation was used in the determination 
of production and utilization. Paired plots were then 
randomly relocated. These new plots were used for de 
termination of regrowth production and utilization for an 
additional GO days. 

Utilization was calculated by substracting the amount 
of forage on each graxd plot from tlrat of the paired plot. 
Total utilizttion consiarb d the hum of the utilbation for 
the two GO-day periods. 

The forage inside the exclosures at the end of the first 
GO-day period represents the production from the beginning 
of the .growing season until the estimation date. When the 
plots were established for the second 60.day period, ocular 
estimates oi the forage present at that time were made of 
the plots to be caged. Production in cacb caged plot for 
the second GO~day period was then calculated as the differs 
exe between this estimated amount present at the begirl- 
ning of the second grazing period and the clipped amounts 
at the end of the period. The sum of tho production of 

both periods was used as total production to the time the 
last estimates were made. 

Forty plots were randomly established on each of the 
two blocks in each treated arca for the determination of 
itand, spread toward the row middles, and basal area of 
rideoats grama plants. Each plot consisted of five feet of 
row length. Stand was determined by counting individual 
plants in each of the 5.foot plots. Spread toward the middle 
was calculated by tire measurement (in inches) of the lateral 
spread of each plant toward row middles. Basal area was 
determined by direct measurement of each plant in the 
5.foot plots. 

An analysis of variance was used to statistically analyze 
rbe data from each measurement following procedures out- 
lined by Snedecor and Cochran (1967). Whenever a sign 
nificance for treatments was found in the F test of the 
analysis of variance, Duncan’s multiple range test (LeClerg, 
1966) was used to compare each treatment mean with every 
other treatment mean to determine where the significance 
lay at the .05 level. 

Results and Discussion 

Stand and Plant Characteristics 

There was a significant reduction in stand 
density from 1963 to 1967, but the stand density 
relationships were the same as reported by Robert- 
son and Box (1969) for first-year establishment. 
Original stand density was higher in alfalfa and 
sideoats grama-only treatments than in the fertil- 
izer treatment. The two treatments still main- 
tained similar stand densities at the time of this 
study (Table 1). 

The largest sideoats grama plants, both in aver- 
age basal area and spread were found in the areas 
interseeded with sideoats grama-only (Table 1). 
Despite these differences, spread of the plants 
toward the row middles was minimal for all treat- 
ments. 

Vqaative Competition 

Sideoats grama appeared to be competing 
favorably with the forbs, sand dropseed, red three- 
awn, tumble windmillgrass and other minor 

Table 1. Average stand (plants1100 ft row), spread 
(inches), and basal area (square inches) per plant of 
sideoats grama plants. 

With alfalfa 3lG.5a3 124.6~ 2.09a 
With iertilizer lG6.5b 9Z.Gb 2.92b 
Alone 342.5a 111.4a 3.67~ 

1 Average of 40 samples as reported by Rubrrtson. 
a Average of 80 samples. 

6.98a 
13.55b 
18.07c 

= Any two means of the same comparison not followed by the 
same letter are significantly different at the 0.05 level of sig- 
nificance. 
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grasses. These plants showed very low vigor when 
in competition with sideoats grama. In the more 
productive stands of sideoats grama, these plants 
showed very definite signs of mortality or reduced 
<growth. 

Western wheatgrass and silver bluestem showed 
fair vigor when growing in direct competition 
with sldeoats grama. However, there was a notice- 
able reduction in vigor as compared to plants of 
the same species growing outside of the interseeded 
areas. 

Few sideoats grama plants survived when grow- 
in<g in direct competition wit11 buff&grass. There 
were several small dense stands of buff&grass 
within the interseeded plots. The number and 
vigor of sideoats grama plants within these stands 
were considerably less than in adjacent sideoats 
stands (Fig. 3). It is apparent that sideoats grama 
should not be interseeded into dense stands of 
buflalograss. 

Forage Production 

The interseeded areas produced significantly 
more total forage than the non-seeded control area 
(Table 2) but there was no significant difference 
in production among the interseeding treatments. 

Table 2. Average herbage yield (Ibs./acre, oven-dry) on 
unseeded and interseeded abandoned cropland. 

Treatment Total SideoaLs otklcr 

Sideoats grama with alfalfa 1371a’ 87% 492.x 

Sidcoats grama with fertilizer 1401a 1059a 34% 

Sideoats gram, only 14F6a 1012% 454a 

C0IXlDl 8951, 0 895b 

1 Any two mrans not followed by the SarnC ,etwr are significantly 
different at the 05 level of significancr. 

Table 3. Average utilization of total available forage and 
sideoats grama, expressed in weight (lbs./acre, oven-dry) 
and percent utilized, in different trratment areas. 

with alfalfa 

Sidcoats grama 

505.XbC 36F.Fa 36.9 41.7 

with fertilizer fiOO.9ac 398.0x 42.9 37.6 

Sidcaats grama alone 801.&I 619.1a 54.7 61.2 

Control 282.4b 0 31.5 0 

‘Any nv” *“cans not followed by the same lcltrr are significantly 
different at the 0.05 level of significance. 

No difference was found in sideoats grama pro- 
duction among the seeded areas. There is appar- 
ently no residual effect of the 30 pounds of nitro- 
gen application or beneficial effect of alfalfa in 
the mixture. The value of alfalfa in the mixture 
cannot be judged conclusively, however, because 
only trace amounts became established. The use 
of alfalfa has been recommended by several re- 
searchers (Rams et al., 1952; Dahl et al., 1967 and 
Hervey et al., 1960). 

The species which comprised the vegetation on 
the non-seeded area made up approximately % of 
the total production on the seeded areas (Table 2). 
These species produced only about ‘/ that which 
they did on the non-seeded areas. Total produc- 
tion averaged 433 pounds more on the interseeded 
areas than on tlrc non-seeded areas. 

Forage Utilization 

Differences in species utilization were found on 
the interseeded areas (Table 3). When the cattle 
were allowed free choice of the different areas, 
they grazed more pounds of forage and a larger 
percent of what was available in the sideoats 
gram-only and fertilized areas than from the non- 
seeded area. It is apparent that the larger amount 
of desirable species present in these two plots con- 
tributed to their having been grazed more. The 
large amount of sideoats grama on the seeded areas 
was a factor contributing to more use of these areas. 
The lower production on the non-seeded area 
would also account for less forage removal. 

Although statistical analysis did not show sig- 
nificant differences in sideoats grama utilization 
among treatments, these differences appear real, 
especially for sideoats grama-only over the other 
treatments (Table 3). 
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Table 4. Utilization (5%) of the different species growing 
in the research pasture. 

Species 

Forbsr 
Silver bluestem 
Sideoats grama 
Western wheatgrass 
Sand dropseed 
Red threeawn 
Tumble windmillgrass 

0 ther grasses 

1 Primarily kochia. 

Utilization 

58.9 
49.4 
46.9 
45.1 
38.7 
28.6 
28.0 

16.3 

Utilization of Major Species 

The degree of utilization varied considerably 
among the different species (Table 4). Both silver 
bluestem and forbs (mostly Kochia scoparia (L.) 
Schrad.) were utilized more heavily than sideoats 
grama while western wheatgrass received similar 
use. The other grasses were used less, indicating 
lower preference by the grazing animals. 

The cattle showed a definite preference for 
kochia when they first were introduced into the 
pasture. As kochia started to mature in July, 
grazing changed to sideoats grama and sand drop- 
seed through July and to the middle of August. 
Preference was shown for sideoats grama, western 

Emergence of Grass Seedlings 
Under Crop Residue Culture1 

JAMES R. STROH AND VERNON P. SUNDBERG 

Manager and Agronomist, Plant Materials Center, Soil Con- 
servation Service, U. S. Department of Agriculture, Bridger, 

Montana. 

Highlight 

Five grass species were fall seeded on dryland under 
three cultural treatments-summer fallow, tilled stubble, 
and standing stubble-in 1966, 1967, and 1968. Seedling 
emergence was recorded the following spring on each of 
the seedbeds. Significant differences in emergence were 
found among the grasses and the seedbeds with the sum- 
mer fallow treatment generally producing more seedlings. 
For practical purposes of stand establishment and area 
occupancy, however, all cultural treatments produced ade- 
quate stands. Interactions among years, seedbeds, and 
grass species were too great to permit predictions of con- 
sistency for any one cultural treatment. Dramatic sup- 

l Received May 27, 1970; accepted for publication Septem- Successful establishment of grasses on difficult 
ber 17, 1970. sites varies widely in spite of the application of 

SUNDBERG 

wheatgrass and silver bluestem during the latter 
part of the growing season. Use was made on red 
threeawn, tumble windmillgrass and other minor 
grasses only in the early part of the grazing season. 
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pression of rhizome extension of western wheatgrass oc- 
curred under the crop residue treatments. This suppression 
was too severe to be attributed entirely to nitrogen de- 
ficiency. Phytotoxicity of the plant residue is suspected 
as a contributing factor. 

Seeding grasses on abandoned cropland, or 
land converted from cash crops into permanent 
pasture, is a common practice in submarginal dry- 
land areas of the Great Plains. Cultural methods 
and seedbed preparation techniques are well es- 
tablished with summer fallow, tilled grain stubble, 
and standing <grain stubble the three most recom- 
mended and used (Anderson et al., 1957; Barnes 
et al., 1952; Clark and Heinrichs, 1941; Douglas 
et al., 1960; Launchbaugh, 1966; Parker, 1961; 
Sittler, 1958; Stark et al., 1946; Staten, 1943). Their 
primary purpose is the conservation of soil mois- 
ture for germination and growth of the seedlings. 
The added advantage of wind or water erosion 
control is achieved with the tilled stubble and 
standing stubble techniques. 


