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Influence of Soil Compaction 
on Emergence and First-Year 

Growth of Seeded Grasses 

HOWARD BARTONI, WAYNE G. Mc- 
CULLY, HOWARD M. TAYLOR AND 

JAMES E. Box, JR. 
Technician and Associate Professor, 
Texas Agricultural Experiment Sta- 
tion; and Research Soil Scientists, 
USDA, Auburn, Alabama and Wat- 
kinsville, Georgia, respectively. 

Highlight 
Adequate soil preparation will 

eliminate any compacted layers 
formed under cultivation and aid in 
securing a vigorous stand of grass on 
land converted from cash crop to 
pasture. Seedling emergence is not 
affected, but a compacted soil layer 
depresses the vigor of young grass 
plants by limiting roof penetration 
and the volume of soil from which 
moisture for growfh can be ex- 
tracted. The curtailment of forage 
production is more pronounced with 
time. 

Farmers and ranchers chang- 
ing from a cash crop to perennial 
grass often have difficulty in es- 
tablishing a satisfactory stand of 

quate for livestock forage and 
soil protection will benefit many 
segments of agriculture, especial- 
ly livestock producers. Coopera- 
tive work was undertaken at the 
Big Spring Field Station be- 
tween the Texas Agricultural 
Experiment Station and the Soil 
and Water Conservation Re- 
search Division, Agricultural Re- 
search Service, to determine 
some of the causes for the limited 
success in establishing grass on 
cultivated land. 

Compacted soil zones or pans 
occur widely in cultivated soils. 
These soil pans usually are 
formed immediately below nor- 
mal tillage depth in sandy as 
well as in fine-textured soils. The 
pans are very persistent in loam, 
fine sandy loam, and loamy fine 
sand soils of the Southern Great 
Plains. 

Compacted soil zones and pans 
have been shown to restrict the 
yields of many crop plants. Cot- 
ton and grain sorghum (Taylor 
et al., 1964) corn (Phillips and 

grown on soils with compacted 
layers. Roots of sudangrass pene- 
trated compacted cores more 
readily than did soybean roots 
under laboratory conditions. . 

The restrictive influence of 
compacted soil layers on produc- 
tion of many field crops is well 
documented, but very little is 
known concerning the reaction 
of forage plants to similar soil 
conditions. Few roots of native 
grasses growing in a prairie sod 
were present in the dense sub- 
soil found at a shallow depth 
(Fox, Weaver, and Lipps, 1953). 
A compacted soil layer was 
shown to be associated with a 
depression of livestock produc- 
tion after 20 years of relatively 
heavy grazing use (Rhoades et 
al., 1964). In view of these find- 
ings, it seemed reasonable that a 
compacted soil pan would influ- 
ence the establishment of seeded 
grasses. 

Procedure 
An Amarillo sandy clay loam, 

-which had been cultivated for a 
grass. Minimizing the risk of es- Kir kham, 1962) t o m a t o e s number of years, and on which 
tablishing a stand of grass ade- (Flocker et al., 1959), sugarcane sorghum had been grown the 

(Trouse and Humbert, 1961), and previous season, was selected for 
IPresently Range Conservationist, sudangrass and soybeans (Zim- thjs study. Sorghum stubble was 
soil Conservation Service, USDA, merman and Kardos, 1961) have still present when the following 
Sweetwater, Texas. shown depressed yields when soil treatments were established: 
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4 inches below the soil surface 
did not affect the number of 
emergent seedlings. However, 
the height of these young plants 
was associated with the im- 
posed soil compaction, and the 
plant response to the restricted 
soil volume available for root 
growth became more pronounced 
with time. 

The benefits from tillage to 
eliminate compacted soil pans 
are vividly demonstrated by this 
experiment. The compacted soil 
layers not only increase the risk 
of establishing an acceptable 
stand of seeded grass, but they 
reduce the vigor of the‘surviving 
plants. 
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Competition in a Blue Grama-Broom 
Snakeweed-Actinea Community and 
Responses to Selective Herbicides 

DONALD A. JAMESON 
Principal Plant Physiologist, Rocky Mountain Forest and 
Range Exp. Sta., Forest Service, U.S.D.A., FZagstaff, 
Arizona.1 

Highlight 
In a blue grama-broom snake- 

weed-Cooper acfinea community, the 
presence of half -shrubs suppressed 
the growth of blue grama. Blue 
grama and forbs were increased 
when fhe half-shrubs were reduced 
by selective phenoxy sprays. 

The portions of the juniper- 
pinyon woodland in Arizona and 
western New Mexico with high- 
est rainfall and greatest poten- 

1In cooperation with Northern Ari- 
zona University; central headquar- 
ters maintained at Fort Collins in 
cooperation with Colorado State 
University. 

2 Latin nomenclature follows Kear- 
ney and Peebles, 1960. 

:jThomas N. Johnsen, Jr., of the Ag- 
ricultural Research Service, U. S. 
Department of Agriculture, pro- 
vided and applied the chemical 
sprays. 

tial for forage production are 
also particularly susceptible to 
weed infestations, and undesir- 
able half-shrubs and forbs often 
outproduce desirable grasses. 
Typically, these areas fall along 
the Mogollon escarpment, and on 
other areas of rough topography. 
The study reported here shows 
the interrelations among some of 
the important species of these 
areas. These interrelations were 
studied by modifying the 
amounts of the different species 
with selective herbicides. 

Methods 
The study area was located at an 

elevation of 6,400 ft on the Beaver 
Creek Watershed, Coconino National 
Forest, 40 miles south of Flagstaff, 
Arizona. Precipitation, about equally 
divided between a winter and sum- 
mer season, totals about 20 inches 
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annually. The study was located in 
a natural opening among the alli- 
gator juniper trees (Juniperus dep- 
peana.)2 In addition, trees near the 
plot were removed to eliminate their 
competition with the herbaceous 
plants. Soils in the area, silty clays 
and clay loams, have developed from 
basalt. 

At the time the study began, the 
area had been closed to grazing for 
3 years. Blue grama (Bouteloua 
gracilis), bottlebrush squirreltail 
(Sitanion hystrix), broom snakeweed 
(Gutierrezia sarothrae), Cooper ac- 
tinea (Hymenoxis cooperi), and a 
number of forbs comprised the vege- 
tation. In aspect, half-shrubs were 
most conspicuous. 

A series of 96 plots was laid out 
in the study enclosure. These plots 
were 9 x 9 ft, separated by 2-ft-wide 
walkways. All measurements were 
made on the 5- x 5-ft center of each 
study plot except production of 
squirreltail, which was determined 
on 8- x 8-ft areas. Weed competition 
was varied by spraying some of the 
plots with selective phenoxy com- 
pounds3 (2,4-D and 2,4,5-T). Spray 
treatments were (1) None (Check), 
(2) sprayed in 1958, (3) sprayed in 
1960, and (4) sprayed in both 1958 
and 1960. In 1958, plots were sprayed 
in the spring with a mixture of 2,4-D 
and 2,4,5-T, and in the fall with 
2,4-D. In 1960, 2,4-D was used alone 


