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Maximizing 
establishment of 
Cimarron little bluestem

Native grasses have been used in secondary 
roughs and natural areas because they offer desir-
able characteristics in terms of size, shape and 
color; they are adapted to a wide range of soils and 
climates; require minimal to no maintenance; 
and can provide habitat for many forms of wild-
life (1,9). However, germination and subsequent 
establishment are still a major problem, and stand 
failures are common for a number of reasons, 
including weed invasion, improper variety selec-
tion and inadequate seeding rate (8). 

Variety selection
Cimarron little bluestem (Schizachyrium sco-

parium [Michx.] Nash) was chosen for this study 
based on its previous performance (3,4) and adap-
tation (10). 

Weed management
Little is known about the management of 

weeds in native grasses within the golfi ng envi-
ronment. Experience with native grasses within 
forages indicates that early establishment of native 
grasses on golf courses could be vulnerable to 
weeds, especially warm-season annual weeds (7).

Because some degree of playability is neces-
sary after establishment, open voids are important 
in the canopy of clump-forming native grasses. 
However, these open voids may serve as invasion 
areas for weeds.

Seeding rates
Recommended seeding rates for little bluestem 

are highly variable. USDA recommendations (10) 
were based on the number of seeds per square 

foot, but most seed companies currently recom-
mend rates based on pounds of pure live seed 
(PLS) per acre. Little information is available on 
seeding rates, and recommendations on Web sites 
range from 6.7 pounds/acre (7.5 kilograms/hect-
are) (Sharp Brothers Seed Co., personal commu-
nications, 2006; Linda Conway Deuver, personal 
communications, 2006) to 28 pounds/acre (31.4 
kilograms/hectare) (James C. Grimes, personal 
communications, 2006). 

The objective of this study was to evaluate 
the infl uence of seeding rate and weeds on the 
establishment of Cimarron little bluestem for golf 
course secondary roughs.

Establishment studies 
Establishment studies were conducted at 

the Mississippi State University Plant Sciences 
Research Center, Starkville. The soil was a Mar-
ietta fi ne loam. Soil samples were taken in July 
2000 and 2002 and analyzed. Because little blue-
stem was native to the area, research plots were 
fumigated with methyl bromide at 653 pounds/
acre (731.9 kilograms/hectare) before planting 
to prevent germination of any pre-existing little 
bluestem or weed seed. Irrigation was supplied 
as needed during germination. No irrigation was 
provided during the second year of either trial. 

The fi rst study was planted Aug. 2, 2000. 
Cimarron little bluestem seed was obtained from 
Hamilton Seed Co. Seed germination was 86%, 
purity was 70%, and weed seed was 0.05%; no 
dormant seed were reported.

The second study was initiated Aug. 9, 2002. 
Cimarron seed was obtained from Bamert Seed 

With proper planting and management, Cimarron little 
bluestem can be a viable option for golf course rough.

Victor L. Maddox, Ph.D.
J. Michael Goatley Jr., Ph.D.

H. Wayne Philley, Ph.D.
Barry Stewart, Ph.D.

D. Wayne Wells, Ph.D.
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Co. and featured 88% germination, 44.4% 
purity, 1.1% weed seed and no dormant Cimar-
ron seed. Both lots were planted within six 
months of seed testing.

In each study, seed was planted at fi ve rates: 
12.7, 25.4, 38.1, 51 and 63.4 pounds PLS/acre. 
The lowest rate of 12.7 pounds/acre (14.2 kilo-
grams/hectare) was based on the 1992 recom-
mendation of Stock Seed Farms, which now 
suggests a rate of 14.5 pounds PLS/acre (16.3 
kilograms/hectare).

Because of broadleaf weed pressure, the fi rst 
establishment study was treated with 2,4-D at 
1.19 pounds a.e./acre (1.3 kilograms a.e./hectare) 
(Weedone LV4 3.8EC; Rhone-Poulenc Ag Co.) 
three weeks after planting. Weed cover ratings 
were determined visually and recorded during the 
second establishment study followed by mowing 
at 2.5 inches (6.4 centimeters) to control weeds. 
Little bluestem foliage was cut only slightly dur-
ing mowing.

The experimental design was a randomized 
complete block with repeated measurements. 
There were three replications of experimental 
plots of 36 square feet each. Percent cover was 
determined visually and recorded each month 
after planting during two growing seasons of 
each trial.

Study 1: 2000—2001
At one month after planting, there were sig-

nifi cant differences among treatments, except 
for the two highest seeding rates of 51 and 63.4 
pounds/acre (57.2 and 71.1 kilograms/hect-
are) (Figure 1). Cimarron little bluestem had 
only 5% cover when seeded at 12.7 pounds/acre 
(14.2 kilograms/hectare), but 46.7% cover when 
seeded at 63.4 pounds/acre (71.1 kilograms/hect-
are). At two months after planting and the end of 
the fi rst season, there were signifi cant differences 
among treatments, except for the 38.1- and 51-
pound/acre (42.7- and 57.2-kilogram/hectare) 
seeding rates.

After ratings resumed in April 2001 (nine 
months after planting), the 12.7-pound/acre 
(14.2-kilogram/hectare) rate had signifi cantly 
lower coverage ratings than the other seed-
ing rates. Plot coverage progressed through 11 
months after planting, though there was no sig-
nifi cant difference between seeding rates 25.4 
pounds/acre (28.5 kilograms/hectare) or greater 
(Figure 1). At 12 months after planting, disease 
had reduced coverage ratings. Nonetheless, the 
trend in coverage remained the same with no 
signifi cant difference among the three highest 
planting rates, which had signifi cantly more cov-

First study

Figure 1. Infl uence of fi ve seeding rates on establishment of Cimarron little bluestem in 2000 and 2001 with least signifi cant difference bars for each 
month in red. Study planted Aug. 2, 2000. No ratings were taken during winter months from three through eight months after planting (vertical dotted line).
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erage than either the 12.7- or the 25.4-pound/acre 
(14.2- or 28.5-kilogram/hectare) seeding rate.

By 14 months after planting, there were no sig-
nifi cant differences in coverage between seeding 
rates of 25.4 pounds/acre (28.5 kilograms/hect-
are) or more, with coverage ranging from 73% to 
87%. Maturation and fl owering was observed in 
all treatments, and plants were forming clumps, 
which may have prevented plots from reaching 
near 100% cover. 

Because other researchers have observed 72% 
cover with Aldous little bluestem as long as nine 
years after establishment (2), it may not be possible 
to achieve 100% cover with Cimarron little blue-
stem. However, the infl uence of intensive manage-
ment on little bluestem cover has not been fully 
explored.

Study 2: 2002—2003
At one month after planting in 2002, all seed-

ing rates of 25.4 pounds/acre (28.5 kilograms/
hectare) or more had similar establishment rat-
ings, and the only signifi cant differences were 
between the 12.7-pound/acre (14.2-kilogram/
hectare) and the 51- or 63.4-pound/acre (57.2- 
or 71.1-kilogram/hectare) rates (Figure 2). The 
12.7-pound/acre (14.2-kilogram/hectare) rate had 
only 2% cover compared to 15.7% cover for the 
63.4-pound/acre (71.1-kilogram/hectare) rate. At 
two months after planting at the end of the fi rst 
growing season, there was a similar trend, but there 
were no signifi cant differences between treatments 
with percent cover ranging from 4% for the 12.7-
pound/acre (14.2-kilogram/hectare) rate to 38.3% 

2000-2001 establishments

The 2000 and 2001 establishment study of Cimarron little bluestem. Top: Two months after plant-
ing. Middle: 10 months after planting. Bottom: 13 months after planting.

The 2000 and 2001 establishment study of Cimarron little blue-
stem showing voids (lower right-hand corner) between maturing 
plants at 13 months after planting.

Photos courtesy of V. Maddox
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for the 63.4-pound/acre (71.1-kilogram/hectare) 
rate treatment.

Cover ratings resumed in April 2003 (nine 
months after planting), and seeding rates of 51 or 
63.4 pounds/acre (57.2 or 71.1 kilograms/hect-
are) had signifi cantly higher cover than the 12.7-
pound/acre (14.2-kilogram/hectare) rate. At this 
rating date, no treatments were signifi cantly dif-
ferent from the 25.4- and 38.1-pound/acre (28.5- 
and 42.7-kilogram/hectare) rates. Plot coverage 
improved through 10 months after planting, after 
which, coverage remained relatively constant. 
Although coverage for the 12.7-pound/acre (14.2-
kilogram/hectare) rate remained low compared to 
other treatments, it showed signifi cantly less cover 
only at 12 months after planting.

At 14 months after planting, all plots showed 
some level of fl owering, percent cover ranged from 
68.3% to 78.3% for seeding rates of 25.4 pounds/
acre (28.5 kilograms/hectare), and plants were 
maturing and forming clumps, which may have 
prevented plots from reaching cover near 100%.

Effect of seeding rate and weeds on 
establishment

In both studies, higher seeding rates resulted 
in higher percent cover and the lowest seeding 
rate of 12.7 pounds/acre (14.2 kilograms/hectare) 

showed poor performance.
Although percent cover showed a signifi cant 

correlation with seeding rate in study 1, the cor-
relation was not as apparent in study 2. Reduced 
weed competition during establishment may 
account for the difference because weeds had to 
be chemically treated shortly after planting in 
study 1.

Weeds were not eradicated in the second study 
so we could analyze the relationship between 
early weed coverage and little bluestem den-
sity. The seed label for little bluestem indicated 
1.12% weed seed, which was much higher than 
the 0.05% weed seed in the fi rst study. On Aug. 
26, 2002, two months after planting, redroot 
pigweed (Amaranthus retrofl exus L.) cover ranged 
from 5% to 90% across the plots. There was a 
positive correlation between percent redroot pig-
weed and little bluestem seeding rate. Because the 
plots had been fumigated before planting, this 
correlation indicates that redroot pigweed seed 
was a component of the planted seed. Although 
weeds were mowed following cover ratings, it is 
possible that some residual infl uence was mani-
fested throughout the study.

Weeds often limit stand establishment of 
perennial warm-season grasses and can cause 
complete stand failure (5,6). The relatively slow 

Second study

Figure 2. Infl uence of fi ve seeding rates on establishment of Cimarron little bluestem in 2002 and 2003 with least signifi cant difference bars for each month in red when 
signifi cant. Study planted Aug. 9, 2002. No ratings were taken during winter from three through eight months after planting (vertical dotted line). NS, not signifi cant.
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establishment of little bluestem, its clumping 
growth habit and the likelihood of weed seed 
in the bag indicate that a weed control program 
may be necessary in order to gain the desired
establishment.

The seeding rate response in study 1 (Figure 
1) indicates that a higher seeding rate results in 
better initial coverage, but monthly means indi-
cated no signifi cant differences between seeding 
rates of 25.4 pounds/acre (28.5 kilograms/hect-
are) or more by the end of the study at 14 months 
after planting. Study 2 indicates a similar pattern, 
but no signifi cant differences (Figure 2) were 
observed by the end of the study.

Conclusions
A seeding rate of 12.7 pounds PLS/acre (14.2 

kilograms/hectare) for Cimarron little bluestem 
may not provide acceptable coverage for second-
ary golf course rough. Percent cover for this rate 
was unacceptable in both studies at two months 
after planting. Rainfall during early establishment 
can be a problem, particularly on slopes, and poor 
coverage would most likely result in establish-
ment failure. Poor coverage combined with weed 
competition also would not produce the aesthetic 
appeal required on a golf course.

Because weeds were not controlled in the sec-
ond study, weed competition may have contrib-
uted to the lack of signifi cant differences among 
seeding rates.

In addition to higher seeding rates, high-qual-
ity seed and/or weed control may be necessary for 
acceptable establishment. If weed seed are pres-
ent in the little bluestem seed, increasing planting 
rates likely will increase weed competition because 
little bluestem has slow establishment rates and 
a clumpy growth habit. An early response to 
weed competition may be the key to successful
establishment.

This study indicates that establishment will 
require a minimum of two years. By the end of 
each study, there were no signifi cant differences 
in cover among seeding rates of 25.4 pounds PLS/
acre (28.5 kilograms/hectare) or greater. The sig-
nifi cant differences found early in each study 
tended to fade by the end of the studies. There-
fore, higher seeding rates may be benefi cial only 
during the fi rst year of establishment, particularly 
where rainfall is a problem. Where rainfall is not 
a problem, higher seeding rates may not be worth 
the additional costs over a two-year establishment 
period.

2002-2003 establishments

The 2002 and 2003 establishment study of Cimarron little bluestem. Top: Two months after plant-
ing with weeds. Middle: 10 months after planting. Bottom: 13 months after planting.
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research

The highest cover obtained in any plot in either 
study was 86.7%. Obtaining 100% cover may not 
be a reasonable goal with little bluestem. This was 
apparent by the end of each study, when plants 
began to clump, leaving voids between plants. 
However, some voids may be benefi cial in second-
ary roughs because voids make it easier for golfers 
to locate balls while still providing some level of 
penalty. Additional research is needed to deter-
mine the effect of little bluestem management 
practices such as mowing on the level of penalty.
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➔  In two-year studies 
on Cimarron little bluestem for 
secondary roughs in golf courses, 
seed was planted at five rates.

➔  The recommended seed-
ing rate of 12.7 pounds PLS/acre 
may not be acceptable, because 
poor coverage at two months 
after planting would probably 
cause establishment failure during 
rainfall. 

➔  Based on this study, rates 
at or above 25.4 pounds PLS/acre 
would be recommended to improve 
establishment.

➔  However, 100% cover is 
still unlikely, and establishment will 
require a minimum of two years. 

➔  Early management 
response to weed competition may 
be a key component for success-
ful establishment of Cimarron little 
bluestem in golf course secondary 
roughs.

The research says
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