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Introduction

Who We Are

The East Texas Plant Materials Center (ETPMC) located at the Stephen F. Austin Experimental
Forest near Nacogdoches, Texas is part of the Natural Resources Conservation Service (NRCS),
United States Department of Agriculture. The Center is a joint venture between Soil and Water
Conservation Districts in east Texas and northwestern Louisiana, NRCS, Stephen F. Austin State
University, and US Forest Service.

What We Do

The mission of the NRCS Plant Materials Program is to develop and transfer plant materials and

plant technology for the conservation of natural resources. In working with a broad range of
plant species, including grasses, forbs, trees, and shrubs, the program seeks to address priority
needs of field offices and land managers in both public and private sectors. Emphasis is focused
on using native plants as a healthy way to solve conservation problems and protect ecosystems.
Center personnel also develop research projects and technical reports for use in developing
technical guides for agency personnel and landowners on the use of plant materials in various
conservation practices.

The Center cooperates with other agencies and organizations to develop plant materials and
technology. Cooperators include the US Forest Service, Soil and Water Conservation Districts in
east Texas and western Louisiana, entities within NRCS, and the Arthur Temple College of
Forestry and Agriculture at Stephen F. Austin State University at Nacogdoches, Texas.

Priorities of the East Texas Plant Materials Center:
PMC activities are directed to develop plant materials and corresponding technology for the
following seven high priorities:

e Erosion control and improvement of water quality and quantity

e Domestic livestock and wildlife food and cover

e Revegetation, water quality improvement and erosion control following timber harvests.
e Revegetation and stabilization of surface mined areas

e Stream bank stabilization and frequently inundated bottomlands

e Saline areas and high water table soils

e Wetland environments using adapted herbaceous and woody aquatic species
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Service Area
The Plant Materials Center serves 48.2 million

acres in east Texas and northwestern Louisiana.
The topography is diverse ranging from level ; - o
floodplains to strongly sloping forestlands and :
prairies. Soils in the service area range from
deep, coarse textured sands to heavy clay
bottomlands. Average yearly rainfall amounts
vary from 32 inches to 56 inches near the Gulf
coast. Humidity and temperature are usually

high during the growing season. The average
growing season ranges from 228 days to 260
days from north to south. The Center is one of

4
-4

27 USDA, Natural Resources Conservation
Service, Plant Materials Centers strategically located across the nation. Centers are located to
serve areas with similar soils, plants, and climate.

PMC Site Information

The PMC is located at the US Forest Service Stephen F. Austin Experimental Forest about ten
miles southwest of Nacogdoches, Texas. Presently, 26 acres are utilized for plant evaluation
studies and foundation seed production. Soils at the PMC are acidic, but considered productive.
The soils are: Attoyac fine sandy loam, Bernaldo fine sandy loam, Woden fine sandy loam, and
Bernaldo-Besner complex. These soils are gently sloping (0 to 4 percent) and will develop
fragipans.

2009 Precipitation

Jan Feb Mar. Apr May June July Aug Sept Oct Nov Dec

M Avg Prec. - B Monthly Prec
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Table 1. Monthly Temperatures in Fahrenheit for 2009

Average Monthly Average Monthly
High High Low Low
January 57 80 36 21
February 62 82 40 26
March 69 84 47 24
April 76 89 55 28
May 83 91 64 48
June 90 104 71 57
July 93 104 74 66
August 94 100 73 66
September 88 95 67 53
October 79 91 56 39
November 68 78 45 32
December 59 73 38 19
Personnel

Jim Stevens - PMC Manager

Melinda Brakie — Soil Conservationist

Max McCormack — WEA

Michael Woody — Biological Technician

Alan Shadow — Soil Conservationist
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Plant Studies

Title: Seed Production Comparison of Three Eastern Gamagrasses in East Texas
Study No: ETPMC-T-0671-PA

Study Leader: R. Alan Shadow

Duration: 2006-2009

Introduction

Eastern gamagrass is a native warm season perennial adapted throughout most of the eastern
United States. The primary use of this plant is as a livestock forage but it has potential as
vegetative barriers for controlling erosion on sloping cropland (Ball et al. 2002; Dewald et al.
1996). Low seed production has limited its acceptance in the commercial seed market. The
USDA-NRCS ETPMC, Nacogdoches, TX, has released two eastern gamagrass cultivars, Medina
and Jackson. A third accession 9043629 was identified as a potential release during initial
testing and appeared to have better seed production potential than Medina and Jackson. The
objective of this study was to determine if accession 9043629 had equal or superior seed yield
and quality compared to Jackson and Medina.

Materials and Methods

The study was conducted at the ETPMC near Nacogdoches, Texas on an Attoyac fine sandy
loam. The experimental design was a randomized complete block with three replications. Each
plot consisted of 20 plants vegetatively established in a 5 x 4 arrangement on 3 ft centers.
Irrigation water was used to accelerate establishment during the first year only.  Plots were
fertilized with ammonium nitrate (34-0-0) at a rate of 75 Ib/acre each spring to ensure
adequate fertility for fertile culms and increased seed yields (Wheeler and Hill 1957).
Phosphorus and potassium were maintained at a medium to high level according to soil test
recommendation. Weed control was obtained by manual cultivation and spot spraying with a
2% glyphosate solution.

Data was collected from three plants on the interior of each plot to minimize edge effect.
Reproductive and vegetative tillers were counted, and seed harvested from 3 plants in each
plot. Seed was harvested when approximately 75% of the stamens had dropped from the
inflorescence. Seed was hand cleaned to remove anthers, stamens, and other stem material.
Seed was allowed to dry at ambient temperature until there was no change in seed weight due
to moisture loss. Weight from each plot was then recorded as bulk yield. Bulk seed from each
plot was separated into light and heavy seed fractions with a South Dakota Seed Blower. The
air flow regulator was 70% open to allow enough air flow through the plastic column to allow
for efficient separation of filled and unfilled seed (Ahring and Franks, 1968). Seed from the
heavy and light fractions were re-run through the South Dakota Seed Blower and randomly
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sampled to determine the absence or presence of a mature grain to ensure air flow was
effective in separating filled and unfilled seed. The weight of each fraction was recorded and
the heaviest fraction was then compared to the bulk weight of the sample to determine the
percent fill. Germination tests were conducted on the heavy fraction by stratifying the seed in
a cool, 5°C, moist environment for 6 week (Ahring and Franks 1968). Four replicates of 100 seed
were then placed in germination boxes and placed in a controlled germination chamber set for
8 hours of light at 30°C and 16 hours of dark at 20° C. Counts were made at 14, 21, 28, and 35
days. Only the 35 day germination percentage is reported in this paper. Evaluation began in the
spring of 2007 and ended in the spring of 2010. An analysis of variance was used to determine
significant differences in plant morphology and seed production characteristics at the P<0.05.

Results and Discussion
There were significant differences in the number of vegetative and reproductive tillers between
9043629, Medina, and Jackson in 2007 and 2008 (Table 1). Accession 9043629 produced a
significantly lower percentage of vegetative tillers than Medina and Jackson but a higher
percentage of reproductive tillers. This trend was also observed in 2009 but the increase tiller
production was not significant. Previous work has shown
the increased umber of reproductive tillers and fewer

b

|

Figure 1. Top to Bottom, Nacogdoches, Figure 2. Medina, seen left and front, was visually stunted during the

‘Jackson’, ‘Medina’ showing varying degrees 2008 growing season compared to surrounding ‘Jackson’ and
of rust infection, USDA-NRCS ETPMC Nacogdoches plots, USDA-NRCS ETPMC

vegetative tillers had no adverse effect on the forage quality of 9043629 compared to Medina
and Jackson (Table 2). Accession 9043629 had significantly more axillary seed heads along its
reproductive tillers in 2008, and though not significant, this trend was also noted in 2007 and
2009 (Table 1).

Helping People Help the Land
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It was also noted in 2007 that Jackson and 9043629 were less affected by the rust pathogen,
Puccinia tripsaci. Medina was heavily infected during the 2007 growing season (Figure 1).
Medina was visually stunted at the beginning of the 2008 growing season (Figure 2), and was
the last cultivar to mature in 2008. In contrast, it was the earliest maturing cultivar in 2007 and
2009. The heavy rust infection could account for the decrease in its performance and
productivity during the 2008 growing season (Handley et al. 1990).

Table 1: Vegetative and Reproductive Tiller Analysis of Three Eastern Gamagrass Cultivars in
2007-2009, USDA-NRCS Nacogdoches, TX.

Gamagrass Vegetative Reproductive Axillary Seed Heads
Source
2007 2008 2009 2007 2008 2009 2007 2008 2009
% per plot --Average No/Plant--
9043629 63c* 57b 59 a 37a 43 a 41a 39a 55a 36a
Jackson 82a 81a 72 a 18 c 21b 28a 29a 3.1b 29a
Medina 75b 95a 70 a 25b 5b 30a 25a 2.1c 2.7a

*Means followed by the same letter are not significantly different at P<0.05.

Table 2: Average Forage Quality Comparisons of 9043629 and Eastern Gamagrass Cultivars
Harvested on 45 day clipping frequency and fertilized with 120 Ib/acre N (adapted from
Brakie, 1998).

Forage Quality

Gamagrass source cpY TDONY
%

9043629 9a% 56 a

Jackson 8a 56 a

Medina 8a 56 a

Y crude protein; 7 total digestible nutrients; *means in columns followed by the same letter are not significantly
different at P<0.05.

Accession 9043629 significantly increased seed yield in 2008 and 2009 as compared to Jackson
and Medina but the increase was not significant in 2007. This increase in seed yield would be
expected because of the higher percentage of reproductive tillers (Table 1), which would result
in more primary and axillary inflorescences; thus, greater seed yields. Seed fill is an indication
of seed quality. The higher the percent fill the greater the potential for better and more
uniform plant stands. Accession 9043629 had a higher percentage of filled seed as compared
to Medina and Jackson but the increase was not significant (Table 3). Differences in
germination were significant in 2008 and 2009, with 9043629 having greater seed germination
(Table 3). Only filled seed was used in the germination test due to the earlier separation; the
increase in germination suggests less seed dormancy in 9043629 compared to Jackson and
Medina. Less dormancy would aid in the rapid establishments of plantings.
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The higher seed vyields reported for accession 9043629 in this study also agrees with vyields
from seed production fields at the PMC of 9043629 and Medina at the ETPMC in 2007- 2009.
Production field of 9043629 produced greater than three times the yield of Medina in 2007-
2009. Medina production field produced 30, 50, and 18 Ib/acre, respectively between 2007 and
2009, while 9043629 produced 98, 176, and 60 Ib/acre, respectively during the same period.
Jackson production fields were not harvested during this time frame.

Table 3: Seed Yield, Fill, and Germination Percentage of Three Eastern Grass Cultivars in
2007-2009, USDA-NRCS, Nacogdoches, TX.

Gamagrass Yield Fill Germination
Source
2007 2008 2009 2007 2008 2009 2007 2008 2009
g/plot %
9043629 159a* 408 a 224 a 82a 90a 76 a 543 65 a 38a
Jackson 106 a 151 b 59c 73 a 76 a 55a 72 a 46 b 19b
Medina 78 a 29¢c 139 b 84 a 84 a 65 a 62 a 58 ab 31a

"Means followed by same letter are not significantly different at P<0.05; 7

Summary

Accession 9043629 had greater seed yield potential than Jackson and Medina. This is evident
by the significant increase in the number of reproductive tillers and the number of axillary seed
heads per reproductive tiller. These attributes contribute to the differences in yield seen in the
study and production fields at the ETPMC. Seed quality of 9043629 was also slightly better than
Medina and Jackson as seen by the differences in seed germination and fill.  Increased
germination percentage aids in rapid establishment and suggests less seed dormancy in
9043629 when compared to Medina and Jackson. Visual observations during the study also
suggested 9043629 was less susceptible to infection from the fungal pathogen, Puccinia
tripsaci. Further work would be needed to determine the amount of seed dormancy and
disease resistance associated with 9043629 compared to other cultivars of eastern gamagrass.
Due to its increased seed production 9043629 will be raised to cultivar status and released by
the ETPMC under the name ‘Nacogdoches’ in 2011.

References
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Title: Rust Resistance Screening of Indiangrass (Sorghastrum nutans)
Study No: ETPMC-P-0774-WL

Study Leader: R. Alan Shadow

Duration: 2007-2010

Introduction

Rust (Puccinia sp.), is a common fungal pathogen that attacks many warm season grasses,
lowering productivity. In extreme cases, especially when coupled with other environmental
stressors such as drought, it can lead to stand reduction and death. The East Texas Plant
Materials Center recently screened through a large, genetically diverse, collection of
Indiangrass (Sorghastrum nutans) from the Native Prairie Association of Texas, NPAT. Many of
the plants in this collection were highly susceptible to rust, however, some exhibited little to no
infection. This material was collected for inclusion in a rust screening study in an attempt to
discover rust resistant Indiangrasses for release and use in future breeding projects.

Materials and Methods

25 plants were planted in a complete randomized block design on 4 foot centers. Each block
was replicated 4 times for a total of 100 plants. The 25 plants consisted of 23 plants selected
from the NPAT Indian Grass field at the ETPMC based on visual assessment of their rust
resistance. Another plant from the NPAT field that showed heavy rust infection was also
included as a disease indicator, rust spreader, and to act as a control along with ‘Lometa’. A
border of rust susceptible plants collected from the NPAT field at the ETPMC was planted
around the experiment to inhibit “edge effect” and to aid in spreading rust.

The plants were rated on their rust resistance and growth characteristics. Plant height, spread,
vigor, tiller density, bloom date, rust resistance data were collected 2007-2010. Electron
micrographs were also used to map the guard cell structure of some of the elite individuals as
well as the poorer performing plants in hopes of determining what, if any, physical plant
structures aid in rust resistance. This information will be analyzed to select superior plants.
Superior material will then be planted into a Latin Square Design breeding block for advanced
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evaluation and seed production. The seed will be harvested and used to establish a production
field of rust resistant Indiangrass with broad spectrum genetics.

Results and Discussion

Dry matter yield was harvested during the fall of 2008 and analyzed in the spring of 2009.
Significant differences were detected (Table 1). Accession 10 was the top performing accession
for dry matter yield with a mean of 3.16 pounds of dry matter per plot. Accession 1 scored third
highest yield with 2.51 pounds of dry matter per plot, and is noteworthy because it also had an
excellent rust resistance score, 1.375.

Table 1: Rust Resistant Indiangrass Vegetative and Disease Resistance Analysis 2007-2009, USDA-
NRCS Nacogdoches, TX.

Rust’  Vigor"
Index Index
Accession Rating  Rating

Dry Growth
Yield Rate

lb/plot  In’/year

1 1.34 1.00 2.51 11.75
p 1.83 1.38 1.65 8.75
3 1.92 2.38 2.05 8.50
4 1.83 1.75 1.61 12.75
5 4.08 2.75 1.06 15.63
6 1.75 2.13 1.53 4.00
7 2.83 2.13 1.55 12.13
8 2.00 2.50 2.25 9.50
9 1.58 1.50 2.04 8.00
10 1.92 1.63 3.16 10.06
11 3.00 2.00 2.00 9.38
12 3.83 2.38 1.84 8.50
13 1.84 2.38 2.32 11.13
14 2.17 1.75 2.13 10.75
15 2.75 2.50 1.93 7.00
16 2.17 2.00 2.83 9.63
17 2.25 2.88 .94 9.38
18 1.25 2.00 2.04 8.13
19 1.92 1.50 1.15 7.25
20 2.09 1.88 1.63 5.00
21 2.08 2.88 1.94 7.25
22 1.50 1.38 1.50 6.25
23 2.25 1.88 1.71 11.88
24 2.08 2.75 1.32 10.88
25 2.25 3.38 1.16 7.00
Mean 2.18 2.12 1.83 9.23
LSD(.05)”

.761 .808 .769 4.88

1/Rust and vigor were rated on a 1 to 5 scale with 1 being most disease free and vigorous.
2/ Least significant difference at P<0.05.
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Significant differences were also detected for rust resistance (Table 1). The rust ratings from
2007, 2008, and 2009 were averaged together to form a “rust index” rating. Accession 18 has
shown to be the most resistant plant in the study followed by accessions 1, 22, and 9.

The rate of growth for each accession also showed significant differences (Table 1). Growth
Rate was calculated by measuring the spread of each plot in a North to South direction and
then in an East to West direction. These measurements were multiplied together to estimate
total area of each plot. The total area from 2009 was subtracted from the 2007 figures to
determine the amount of change. Accession 5, the rust spreader, showed the greatest growth
rate at 15.625 in>. ‘Lometa’ grew 7 in’, and was one of the weaker plants in this category.
Twenty-one other plants ranked higher than ‘Lometa’ in terms of growth rate. The fact that
accession 5, the rust spreader, performed so well in this category is odd. Increased disease
stress may be forcing this plant to produce seed in an attempt to survive; causing increase
tillering and spreading compared to other plants that showed little to no signs of rust infection.
Though it covered more ground space than any other plant in the study, accession 5 ranked in
the bottom two for dry matter yield.

Graduate student Paul Gray started his thesis project by sampling the top 5 performing rust
resistant plants, plant 5, ‘Lometa’, and 2 of the worst rated plants for rust resistance. Paul
started examining leaf cell structure with electron microscopy and has provided several images
of accessions within the study. It is hoped that detailed analysis of the leaf structure done by
Paul will yield quantitative measurements that reinforce the results seen in the qualitative rust
ratings.

Electron Micrographs Showing Differences in Plant Leaf Morphology

T [

Figure 1. Accession 1 Figure 2. Accession 7

Summary

The plants selected in this study are performing well, with many outperforming ‘Lometa’ by a
wide margin. Additional, quantitative, data is being evaluated, and is hoped to back up some
of the qualitative rating data. The top 5 accessions in terms of rust resistance and biomass are
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1, 9, 10, 18, and 22. These plants will be moved into a Latin Square breeding block for
advanced evaluation and cross pollination in 2010.

Title: Screening of Native Prairie Association of Texas Switchgrass Collection for
Forage and Biofuel Potential

Study No: ETPMC-T-0889-BFPA

Study Leader: R. Alan Shadow

Duration: 2008-2011

Introduction

Switchgrass, Panicum virgatum, is a native, warm season, perennial grass with a very broad
range of adaptation. There are several released varieties of Switchgrass. ‘Alamo’ and ‘Kanlow’
are two varieties that have sparked much interest recently with the advancement of cellulosic
ethanol production. ‘Alamo’ and ‘Kanlow’ are capable of producing large amounts of biomass,
up to 20 tons per acre, in a growing season, and are very high in cellulose. This makes them
excellent choices for use in ethanol production; however, their high cellulose content makes
them poor forage when compared to other Switchgrass varieties with less cellulose. A
Switchgrass variety that produced moderate levels of cellulose while still maintaining moderate
forage qualities would be a useful tool in East Texas. It would provide growers with two
markets for their crop, and allow them some flexibility should there be delays or problems
getting ethanol plants on line near East Texas.

Materials and Methods

The NPAT collection of Switchgrass at the ETPMC was screened for plants that exhibited rapid
growth and favorable forage qualities such as large leaf to stem ratios. 19 plants were selected
from the NPAT field based on these attributes. These plants were collected and split into plugs
with 20 stems per plug. This material was planted on 4foot centers in a Randomized Complete
Block Design with 4 replications. The plants were spaced on 4 foot centers. ‘Kanlow’, ‘Alamo’,
‘Blackwell’, ‘Cave-in-Rock’, and a line from the Coffeeville Plant Materials Center were also used
in the experiment as controls. These lines represent upland and lowland types of Switchgrass.
A boarder row of NPAT material was planted around the study to help eliminate and edge
effects.

The plants will be monitored for their growth characteristics and biomass production.
Information will be gathered in form of plant height, rate of spread, disease resistance, vigor,
dry matter yield, forage quality and bloom date. Select material will then be moved to a Latin
Square Design breeding block. Seed will be collected from the breeding block and an F1
generation will be planted to insure genetic diversity and establishment of a production area.
This material will be used as a potential release.
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Results and Discussion

There was a 98% survival rate on the transplanted material. Controls consist of accession 15
(“Cave-in-Rock’), accession 16 (‘Kanlow’), accession 17 (‘Blackwell’), accession 18 (MS Line), and
accession 19 (‘Alamo’). There were 11 accessions that produced greater dry matter yields than
‘Alamo’; with Accession 2 being significantly greater; the highest yielding accession of the study
(Table 2). Accession 21 was notable and performed well in many categories. It had a dry
matter yield that ranked near the top, on par with ‘Alamo’. This is surprising due to the fact
that it had lowest growth rate and was significantly shorter than most of the plants in the study
(Table 1). Accession 21 ranked in the highest mean groupings for tiller density, leaf width, leaf
length, vigor and had a perfect disease score (Table 2). Accession 21 also had the lowest ADF,
and highest protein content of any of the accessions (Table 2). It shows excellent potential as a
good biomass producing switchgrass with improved forage quality.

Table 1: Forage/Biofuel Switchgrass Screening Analysis Plant Characteristics 2007-2009,
USDA-NRCS Nacogdoches, TX.

Stem Leaf Stem Leaf Leaf Disease” Growth Vigorl/ Height
Accession Length No. Diameter Width Length Rate
in mm mm in in’ in

1 63.00 6.47 6.22 18.50 24.47 1 166.50 2.75 62.6
2 60.58 6.64 491 16.32 21.38 1.50 214.50 1 63.1
3 69.33 7.13 6.23 18.87 24.33 2.50 239.50 1 69.4
4 60.50 6.40 4.98 20.01 24.35 1.75 178.50 2 67.5
5 66.83 6.93 6.22 18.10 25.64 1.25 254.50 1 68.3
6 64.83 7.02 6.07 16.63 22.50 1.50 280.75 1.25 70.1
7 70.00 7.20 5.82 19.08 28.33 1.50 248.75 1.5 71.8
8 69.95 6.19 5.77 18.00 22.70 1.27 197.87 2.96 69.0
9 62.50 7.40 6.50 17.57 25.36 1.50 267.00 1.25 63.5
10 64.33 7.00 6.98 17.94 26.43 1.50 233.50 1.75 68.1
11 63.33 6.53 6.25 18.90 23.58 1.50 150.50 3.25 63.3
12 70.25 6.93 5.94 16.58 25.49 1 174.75 1.75 69.1
13 66.50 7.48 7.40 20.41 22.21 1.75 216.75 1 71.1
14 70.00 7.95 6.54 17.57 28.94 2.00 255.25 1 73.8
15 42.50 5.33 3.90 11.31 20.12 2.75 289.00 1.5 52.1
16 70.83 7.17 5.98 17.69 25.01 2.25 223.00 3 71.9
17 54.08 5.47 4.35 13.72 21.06 2.25 258.75 2 50.0
18 65.33 5.95 5.69 14.94 19.85 1.50 264.00 1.25 77.3
19 73.00 6.40 6.53 17.68 21.20 2.50 408.00 2 78
20 60.17 5.68 6.17 19.97 25.05 1.75 213.50 1.5 61.4
21 54.06 5.43 5.55 20.41 25.89 1 107.50 3.33 53.8
22 66.50 6.91 5.94 13.41 25.71 2.00 234.50 1 72.0
23 65.33 6.67 6.77 18.96 24.88 1.75 233.75 2 65.6
24 65.17 6.87 5.83 17.40 21.45 1.50 255.00 2.5 65.3
Mean y 64.12 6.63 5.94 17.5 23.99 1.70 231.90 1.8 66.6
LSDio.s 9.760  .856 988 3.334 3.510 782 88.68 1.21 6.36

1/ Rated on a 1 through 5 scale with 1 being the best and 5 being worst
2/ Least significant difference at P<0.05.
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Accession 3 was also notable in that it ranked in the same mean category as ‘Alamo’ in terms of
dry matter yield (Table 1), and had a significantly greater ADF value than ‘Alamo’, the highest of
the study (Table 2).

Table 2: Forage/Biofuel Switchgrass Screening Analysis Forage Quality 2009, USDA-NRCS
Nacogdoches, TX.

. Dry
Accession ADF TON Protein Yield
% % % Ib/plot
1 49.02 42.34 5.87 8.19
2 49,15 42.42 6.15 12.41
3 52.92 39.52 5.80 9.99
4 48.77 42.85 6.42 8.52
5 49.00 42.33 5.84 11.28
6 45.30 45.37 6.50 9.49
7 44.56 45.63 6.07 9.73
8 46.16 44,73 6.46 9.13
9 43.37 46.48 6.08 10.87
10 42.70 46.98 6.11 9.45
11 45.79 45.37 7.07 8.14
12 46.52 44.08 5.82 9.62
13 46.76 44.03 6.00 9.85
14 46.14 44.57 6.18 10.65
15 44,95 46.66 8.19 6.11
16 48.43 42.71 5.80 8.49
17 47.25 43.78 6.17 7.04
18 43.55 47.05 7.21 10.62
19 44.22 46.31 6.78 9.60
20 46.00 45.27 7.15 8.91
21 41.36 49.26 8.28 9.79
22 46.96 44.05 6.28 10.55
23 47.32 43.99 6.59 8.40
24 46.36 44.99 6.87 8.78
Mean 46.35 44.62 6.49 9.40
LSD(o.os)l/
2.66 2.29 1.03 2.57

1/ Least significant difference at P<0.05.

Summary

This three year study is in its second year of evaluation. Germination of each accession is
scheduled for the summer of 2010. Top performing accessions are scheduled to be carried into
advanced evaluations in 2011. This material will be planted into a Latin Square breeding block



Page |16

and used to develop a seed source with a broad genetic base. Any accessions exhibiting
exceptional qualities for either biomass production of forage quality will be isolated and
clonally reproduced to develop a foundation seed source for those particular attributes.

Title: Development of Little bluestem Germplasm Release
Study No: ETPMC-T-0879-PA

Study Leader: M. Brakie

Study Duration: 2008-2012

Introduction

Little bluestem (Schizachyrium scoparium) is a native
perennial warm season grass adapted throughout the
United States. This species provides livestock forage and
wildlife cover. The objective of this study is to develop a
germplasm release using a combination of accessions
adapted to the ETPMC service area.

Figure 1. Little Bluestem advanced evaluation
Materials and Methods plots
Five little bluestem accessions were chosen from an initial evaluation conducted from 2005 to
2007. Based upon visual observation scores, these accessions exhibited better seed production,
disease resistance, foliage abundance, seed emergence, and transplant survival. These
accessions are; #9067345 from Robertson Co., TX, #9067257 from Robertson Co., TX, #9067292

from Guadalupe Co., TX, #9067279 from Burleson Co., TX, and #9067237 from Leon Co., TX.

The accessions were planted in a randomized complete block design with four replications in
May 2008. In each replication, there were four plants per accession. Seed harvested in 2008
was tested for percent germination in February of 2009. The seed samples were kept in the
Plant Materials Center office for approximately three months. Equal amounts of seed from
each accession/replication were combined into one seed sample representing each accession. A
seed sample with all accessions (Combined) was tested. Two hundred seeds were counted from
each accession sample and divided into four replications of fifty seeds each and placed on a
paper substrate moistened with distilled water. During germination testing, seed was placed in
a germinator for 28 days with alternating day /night temperatures of 86°/68°F and 8 hour day/
16 hour night (AOSA, 2007). Germinated seeds were counted and discarded at 7, 14, 21, and 28
days.

In May 2009, the plot was fertilized at a rate of 75 lbs. /acre (16-16-16). Seed development
stages for each plant were recorded throughout the growing season. The number of
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reproductive tillers was counted from selected plants. During October and November, the
plants were harvested at maturity and the seed hand stripped to determine bulk seed yield.
Seed samples from each accession will be tested for percent germination in 2010.

Results and Discussion

Table 1. Seed Germination of Little bluestem Accessions Harvested in 2008

Accession Percent Germination
9067292 18 a*

9067279 12 ab

Combined 9 bc

9067257 8.5 bc

9067237 6 bc

9067345 4 C

*LSD: Values followed by the same letter are not significantly different at P=0.05

Percent germination for the 2008 seed harvest was disappointing. However, dormancy may
have been present. Coukos (1944) noted that many accessions of little bluestem possessed
prolonged seed dormancy and exhibited low germination the first spring after harvest. The
majority of germinated seedlings were counted during the 14 day to 28 day period.

Table 2. Number of Reproductive Tillers for Each Accession — 2009

Accession Number of Tillers
9067292 110 a*
9067257 84 b
9067237 83 b
9067345 78 b
9067279 78 b

*LSD: Values followed by the same letter are not significantly different at P=0.05

Table 3. Bulk Seed Yield For Each Accession — 2009

Accession Bulk Seed Yield (gr.)
9067345 62.7 a*

9067237 60.6 ab

9067257 53.7 abc
9067279 46.8 bc

9067292 449 ¢

*LSD: Values followed by the same letter are not significantly different at P=0.05
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Seed harvest began on 9/30/09 and continued until 11/6/09. Accession 9067345 was the earliest
maturing accession. Of the 16 total plants per accession in the study, nine plants of 9067345 were
harvested on 9/30/09. The remaining plants of 9067345 were harvested later on 10/20/09. The other
accessions in the study were harvested in a three week period from 10/20/09 to 11/06/09.
References

Association of Official Seed Analysts. 2007. Rules for Testing Seeds. Stillwater, Oklahoma.

Coukos, C.J. 1944. Seed dormancy and germination in some native grasses. J. Amer. Soc. Agron.
36:337-345.

Title: Effect of Age of Seed and Pre-chill on Germination of Harrison germplasm
Florida paspalum Seed Lots

Study No: ETPMC-T-0670-WL

Study Leader: M. Brakie

Duration: 2006-2010

Introduction

Florida paspalum, (Paspalum floridanum), is a native warm season perennial grass adapted to
the southeastern United States. This grass is a source of food and cover for various game birds
(Grelen and Hughes, 1984). Florida paspalum seeds have shown varying degrees of dormancy,
which hinders germination. Warm season grass dormancy is influenced by seed age (Shaidee et
al, 1969). Pre-chilling has been shown to overcome dormancy in switchgrass (Douglas and
Grabowski, 1995), which is another warm season perennial.

Materials and Methods

The generation 1 seed lot was harvested from seed production fields at the USDA/NRCS East
Texas Plant Materials Center. Generation 1 seed was harvested from 2003 - 2008 and represent
seed ages one through six years. The seed lots were stored in a controlled environment of
~50%F and ~ 50% humidity. A South Dakota seed blower was used to separate the seed lots into
heavy and light portions. Only the heavy portion was used for the germination tests.
Replications of 100 seeds for each seed age and treatment were counted and placed on a paper
substrate in germination boxes. Seed being pre-chilled was placed in a germinator for 14 days
at 38°F (AOSCA, 1993). Before beginning the germination test phase, the paper was moistened
with a 2% KNOjs solution. The seed was placed in a germinator for 28 days with alternating
temperature of 86°/68°F and light for 8 hr. day/16 hr. night. The experimental design was a
randomized complete block with four replications. Germinated seed was counted and
discarded at 7, 14, 21, and 28 day intervals. Seed was considered germinated if both root and
leaf were visible. Only the 28 day results will be discussed in this report.
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Results and Discussion

After one year of storage, seed responded positively to pre-chilling which indicated dormancy was
present. The highest average seed germination for both treatments was at three years of storage, after
which germination declined in preceding years. This trend differs from a germination test conducted at
the ETPMC on generation O seed lots of Harrison germplasm Florida paspalum in which average
germination peaked at five years of storage and did not significantly decline until seven years of storage.
Both trends are in contrast to testing conducted by Shaidee (1969) in which seven year old switchgrass
seeds still possessed high germination of ~85%.

Harrison germplasm Florida paspalum
Seed Germination
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g 70 %\
% 60
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Figure 2. Average Percent Seed Germination of Harrison germplasm Florida paspalum
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Title: Effect of Ambient and Cool Storage on Seed Germination of Harrison
Germplasm Florida paspalum

Study Leader: M. Brakie

Introduction

Florida paspalum, (Paspalum floridanum), is a warm season perennial grass native to the
southeastern United States. This species is used by game birds for food and cover (Grelen and
Hughes, 1984). In 2004, the USDA-Natural Resources Conservation Service East Texas Plant
Materials Center released Harrison germplasm Florida paspalum. Freshly harvested seeds of
Harrison germplasm have exhibited various degrees of dormancy which can adversely affect
stand establishment. The objective of this study is to examine the effect of ambient and cool
storage on the germination of Harrison germplasm Florida paspalum during the first year after
harvest.

Materials and Methods

Seed of Harrison germplasm was collected in August
2008 from the seed production field at the USDA/NRCS
East Texas Plant Materials Center near Nacogdoches,
Texas. Seed was separated into heavy and light
fractions with a South Dakota seed blower. Only the
heavy fraction was used for germination tests and
divided into two portions. One portion was stored in
an ambient environment in the Plant Materials Center

office at approx. 70° F. The other portion was stored in  Figure 1. ‘Harrison’ Florida paspalum seed
a controlled environment of ~50°F and relative Be"Minating

humidity of ~ 50%. One hundred seed of each

treatment combination was placed on a paper substrate moistened with 2% KNOs. The pre-
chilled seed was stratified for 14 days at 38° F (AOSA, 1993) prior to germination testing. During
germination testing seed was placed in a germinator for 28 days with alternating day/night
temperatures of 86°/68°F and 8 hour day/16 hour night. The experiment was arranged in a
randomized complete block with four replications. Germinated seeds were counted and
discarded at 7, 14, 21, and 28 days. Germination tests were conducted at 3, 6, 9, and 12

months. Results presented in this report are 28 day totals and averages for each treatment.

Results and Discussion

At three months, dormancy was prevalent in all seed treatments. However, by six months
dormancy decreased for the ambient and cooler stratified treatments. Also, the majority of
seed germination for the stratified treatments shifted from 14-28 d period for the three month
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test to 7-14 d period at the six and nine months of age. This is similar to results from a study by
Kalmbacher (1999) of Atra paspalum.

Dormancy appears to once again increase in the cooler stored seed at the twelve month test.
This could be due to an onset of a secondary dormancy between nine and twelve months of
age, characterized by a loss of sensitivity to treatments such as light or nitrate (Bewley and
Black, 1994). The increased seed dormancy mirrors results found in another Florida paspalum
storage test being conducted at the ETPMC. In contrast, germination of the ambient treatments
did not decrease at the twelve month test. The germination of the ambient nonstratified and
stratified treatments was not significantly different. Therefore, seed dormancy may have
broken between the nine and 12 month tests.

Harrison germplasm Florida paspalum
Seed Germination 2008-2009

100

” VAR, O

5 2 / — X
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€ 40 Cooler nonstratified
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Regression Equations and R” Values for Each Seed Treatment

Treatment Regression Equation R Value
Ambient stratified y=-17x’+106.8x-65.5 0.9052
Ambient nonstratified y= -4x*+45x-23.5 0.9984
Cooler stratified y= -32.25x%+165.35x-126.25 0.9787
Cooler nonstratified y=-12.75x*+68.05x-53.75 0.4716
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Title: Seeding Rate Study of Harrison germplasm Florida paspalum
Study No: ETPMC-T-0359-WL

Study Leader: M. Brakie

Study Duration: 2004-2009

Introduction

Planting rates are an important part of successful establishment
of native warm season grass stands. These rates for individual
species are given in pounds of pure live seed (PLS) per acre.
Planting recommendations in PLS compensate for the normal
variations in purity and germination of individual seed lots.

Harrison Florida paspalum germplasm was released to the
commercial market in 2004 by the East Texas Plant Materials
Center. This species is recommended for wildlife, especially game
birds. Currently, there is no information concerning PLS seeding
rates. The objective of this study was to determine an optimum

seeding rate which is both economical and promotes successful

Figure 1. 2006 Harrison Florida
paspalum subplots

stand establishment.

Materials and Methods

The plots were planted in the spring for three consecutive years (2004-2006). The study design
was a randomized complete block with three replications and five seeding rates of 4, 6, 8, 10,
and 12 Ibs. /acre PLS. The subplots measured two by six feet with rows eight inches apart to
simulate drill planting. The subplots were planted by hand to ensure accurate seed numbers
per row. To simulate planting conditions, no chemicals were applied to the subplots during the
study. The subplots received no irrigation water during the study. Percent cover of Florida
paspalum in each subplot was determined using transect lines with marked points. Transects
were taken in the spring and fall. Transect data was analyzed using STATS8®.
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2009 Results

The final transect for the 2006 seeded plots were completed on April 15, 2009 approximately
three years after seeding. Percent cover noticeably increased between the spring 2008 and
2009 measurements. One reason may have been rainfall in 2008 was close to normal with 43.2
inches at the Plant Materials Center.

Table 1. Increase of Percent Cover between Years 2 and 3 for the 2006 Seeded Plots

Transect Dates
04/29/2008 04/15/2009

PLSRate = ——memeee- % Cover----------- % Cover Increase
4 5 29 24

6 24 49 25

8 29 64 35

10 30 60 30

12 35 65 30

Study Summary

The 2004 plots were seeded on April 14, 2004. This year
was conducive for plant emergence and growth. Soil
moisture was adequate throughout the growing season.
From April to October 2004 the Center received 36 inches
of rain including 15.5 inches during the critical summer
months of June to August. The good growing conditions
the first year may have accounted for the highest amount

of cover at the lowest seeding rate of 4 PLS lbs for the

Figure 2. Transect of subplot

study.

The 2005 plots were seeded on April 28, 2005. In mid-May, no Florida paspalum seedlings had
emerged in the subplots. Crabgrass seedlings were also prevalent in the subplots. The 2005
growing season was very dry. In contrast to 2004, only fifteen inches of rain fell at the Center
during the growing season (April to October).

The 2006 plots were planted on April 24, 2006. In December 2006, Florida paspalum plants
were not readily visible in the subplots. Emergence of the plants may have been hindered by
dry weather during the spring and early summer. Rainfall was greater than in 2005, but did not
equal 2004 amounts. In subsequent years, the subplots recovered.

There was no statistically significant difference in percent cover between the 8 Ibs. PLS rate
and the higher seeding rates of 10 and 12 Ibs. PLS after three years for each seeding year.
Therefore, from this study, a recommended seeding rate for Harrison germplasm Florida
paspalum would be 8 PLS Ibs. per acre.
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Table 2. Percent Cover at the End of Three Years for Each Seeding Year

PLS Rate 2004 2005 2006

4 52 39 29

6 75 34 49

8 65 43 64

10 63 32 60

12 61 40 65

Title: Evaluation of Prairie acacia (Acacia angustissima var. hirta), Panicled tick

clover (Desmodium paniculatum), and Herbaceous mimosa (Mimosa
strigillosa) Germplasm

Study No: ETPMC-T-0880-PA
Study Leader: M. Brakie

Study Duration: 2008-2010
Introduction

This study is cooperative project with Dr. Jim Muir, Texas Agrilife Research, to evaluate the
adaptation of three native perennial legumes. There is a need for a greater variety of native
legumes for forage, rangeland, and wildlife seed mixes throughout the southern Great Plains.
The prairie acacia selections include a composite developed at the Kika de la Garza Plant
Materials Center (PMC), Plains germplasm from the James E. ‘Bud’ Smith PMC at Knox City,
Texas, and STPAOS from Texas Agrilife Research in Stephenville, Texas. The panicled tick clover
seed source is STPTCO1 from Texas Agrilife Research in Stephenville and Crockett germplasm
herbaceous mimosa from the East Texas PMC near Nacogdoches, Texas.

Materials and Methods

The study plot at the East Texas PMC was planted in the spring of 2008. The fifteen plots are
arranged in a randomized complete block design with three replications. These plots were
divided into subplots with one side designated for forage clippings and the other for seed
production. Forage samples were clipped from the inside four rows (1 m?) when 25% of the
plants reach sixteen inches in height. Seed was collected from the inside four rows (1 m?)
throughout the growing season. The study was not irrigated and weeds were controlled in the
plots.
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2009 Results
Table 1. Forage Production of the Study Selections -2009
Plants  Dry wt.

Clipping per yield

date Row  Plot Selection plot (Ib.)

5/29/2009 1 1a Plains prairie acacia 12 1.35

5/29/2009 1 4a Plains prairie acacia 7 2.05
STPA 05 prairie

6/1/2009 1 2a acacia 15 0.79

5/29/2009 2 3a Plains prairie acacia 7 1.35
STPA 05 prairie

6/1/2009 2 la acacia 17 0.65

5/29/2009 2 2a Tickclover 9 1

5/29/2009 2 4a Tickclover 6 0.45
Kingsville prairie

5/22/2009 3 3a acacia 22 1.4
Kingsville prairie

5/22/2009 3 5a acacia 6 0.6
Kingsville prairie

5/22/2009 3 1a acacia 21 0.7
STPA 05 prairie

6/1/2009 3 43 acacia 13 0.95

5/29/2009 3 2a Tickclover 8 0.8

Forage clippings were completed during the first two weeks in June. Seed collections began on July 30 and

continued until November 5.

Table 2. Seed Production of the Study Selections - 2009

Plants
Total Seed per Avg. yield per
Row Plot Selection Yield (gr.) subplot plant (gr.)
1 1b Plains prairie acacia 146 7 20.8
1 2b STPA 05 prairie acacia 110 9 12.2
1 4b Plains prairie acacia 135 6 22.5
2 1b STPA 05 prairie acacia 55 10 5.5
2 2b Tickclover 19 5 3.8
2 3b Plains prairie acacia 122 7 17.4
2 4b Tickclover 8 3 2.6
3 1b Kingsville prairie acacia 136 10 13.6
3 2b Tickclover 10 6 1.6
3 3b Kingsville prairie acacia 122 11 11
3 4b STPA 05 prairie acacia 90 11 8.2
3 5b Kingsville prairie acacia 278 9 31
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Results and Discussion

Using visual observations, the Kingsville prairie acacia plots were the tallest and seemed the
most vigorous among the legumes. The forage and seed samples were sent to Stephenville in
the fall 2009 for further analysis.

Title: Seed Germination Testing of Selected Species for the Louisiana Native
Plant Initiative

Study Leader: M. Brakie

Introduction

In March and October of 2009, germination tests of eight different native plant species were
completed by the East Texas Plant Materials Center (ETPMC). These tests were conducted as
part of a cooperative effort between the East Texas Plant Materials Center and the Louisiana
Native Plant Initiative.

Materials and Methods

Each of these species was tested using four replications with 25 seeds per replication. After the

seed were counted and placed into germination boxes, distilled water was used to moisten the
blotter paper. The germinator was set to alternate temperatures between 86°and 68°F with
16 hours of dark and 8 hours of light as noted in the 2007 Edition of Association of Official Seed
Analysts (AOSA) Rules for Testing Seeds. Any changes to this procedure are noted under the
germination results of the individual species. Seedling counts were taken at 7, 14, 21, and 28
days. At each week, germinated seedlings were counted and then discarded. Seedlings were
counted if they showed both a root and shoot.

Results and Discussion

Ashy sunflower (Helianthus mollis)
Ashy sunflower was tested using non-stratified and stratified replications. Baskin (2002) noted

that germination of ashy sunflower was enhanced by 60 days of stratification. Four replications
of the ashy sunflower were stratified for 63 days (2/24/09 to 4/28/09) at 38°F. Stratification did
not appear to improve seed germination for this test, since the average germination for both
treatments was 78%

Rough Coneflower (Rudbeckia grandiflora)
Rough coneflower was tested using non-stratified and stratified replications. There was no

reference in 2007 Rules for Testing Seeds for this species. Instead, the procedure for Rudbeckia
hirta was used. Stratification was used to see if it would increase germination. Four replications
were stratified for seven days at 38°F. Average germination was 54% for the stratified and 46%
for the non-stratified seeds.
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Big bluestem (Andropogon gerardii) 2007 seed harvest
The testing procedure for this species was in the 2007 Rules for Testing Seeds. No stratification

is mentioned in the procedure, but four replications were stratified for seven days at 38°F.
Average germination was disappointing for this seed harvest. Seed germination was 1% for the
non-stratified and 2% for the stratified seeds.

Eastern gamagrass (Tripsacum dactyloides) 2008 seed harvest
Three different treatments were used for

germination of this seed lot. One treatment was
non-stratified; two others were stratified at three
weeks and six weeks at 50°F. The testing
procedure was noted in an AOSA appendix for
testing seeds. The six week stratification
treatment showed the best average germination
of 43% followed by three weeks at 35% and the
non-stratified at 8%. Figure 1. Germinated Eastern gamagrass

October Testing
In August, additional seed samples of five native species were tested. Each of these species was

tested using four replications with 50 seeds per replication. After the seed were counted and
placed into germination boxes, distilled water or KNO3; was used to moisten the blotter paper.
The germinator was set to alternate temperatures between 20° and 30° C with 16 hours of dark
and 8 hours of light as noted in the 2007 Edition of AOSA Rules for Testing Seeds. Any changes
to this procedure are noted under the germination results of the individual species. Seedling
counts were taken at 7, 14, 21, and 28 days. At each week, germinated seedlings were counted
and then discarded. Seedlings were counted if they showed both a root and shoot.

Kansas blazing star (Liatris pycnostachya) 2008 seed harvest
No stratification for this species was noted in the Rules. The seed lot appeared to contain about

40% immature and smaller seed. When counting out seed for testing, the mature seed was
chosen. Germination for this seed lot was disappointing at 0%. The low germination could be
attributed to dry weather during pollination or seed maturation. Another possibility could be
the seed were harvested too soon before the endosperm matured.

Ashy sunflower (Helianthus mollis) 2008 seed harvest

Only a nonstratified treatment was used for ashy sunflower, since the stratification treatment
earlier in the year did not affect germination. Seeds were placed between sheets of blotter
paper as noted in the AOSA Rules. Average seed germination was 86%
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Lanceleaf coreopsis (Coreopsis lanceolata) 2008 and 2009 seed harvest
No stratification was used for this species. As per Rules, a 2% KNO3 solution was used to

moisten the blotter paper. The average seed germination for the 2008 seed lots was 48% and
the 2009 seed lot was 37%.

Yellow wild indigo (Baptisia sphaerocarpa) 2007, 2008, and 2009 seed harvests
This species was not found in the Rules or appendix.
Therefore, the temperature settings of 680/86°F for
Baptisia australis were used. The seed were scarified for
approx. 20 seconds with medium grit (P220) sandpaper,
soaked in water overnight, and cold moist stratified for
ten days at 38°F. This scarification procedure was found

on the New England Wildflower Society website. Figure 2. Germinated yellow wild indigo seed

Average Germination by Seed lot Year

2007 44%
2008 27%
2009 36%

Rattlesnake master (Eryngium yuccifolium) 2008 seed
harvest

This species was stratified for 60 days at 38°F. The
germination test was conducted using 50°F and 72°F with
light. Two different types of seeds were tested. One lot was
the seeds which had been threshed out and the other was
lighter weight seeds. The seed were placed between the
blotter papers for the germination testing. The germination
for the threshed seeds was 47% and the lighter seeds

Figure 3. Germinated rattlesnake master
averaged 28%. seed
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http://www.newfs.org/grow/private/buy-wildflower-seeds/2008-native-seed-catalog/baptisia-

sphaerocarpa/?searchterm=baptisia%20sphaerocarpa

Title: Using Cool Season Annual Legumes for Sustainable Yields in ‘Alamo’
Switchgrass for Biomass Production

Study No: ETPMC-0883PA

Study Leader: R. Alan Shadow

Study Duration: 2008-2012

Introduction

Biofuels are becoming increasingly popular as the cost of fossil fuels and awareness of global
warming potential increase. Currently, most biofuel production revolves around bio-diesel
from vegetable oils and ethanol from corn (Zea mays) fermentation. However, with the
discovery of new enzymes, ethanol production from cellulose is becoming more efficient as a
viable fuel source.

Switchgrass (Panicum virgatum) is a native, perennial, warm season grass that has a wide
distribution throughout the United States and Canada. It is very prolific and produces vast
guantities of bio-mass annually. Corn and vegetable oils are directly tied to the food industry.
As demand for biofuels increases; so will the price of food products made from these materials.
Corn is an annual and has large nitrogen and water inputs requirements to produce high yields.
Nitrogen fertilizer, being directly tied to the petroleum industry, will rise in costs with fossil
fuels. As a perennial, Switchgrass does not require establishment every year. Once
established, a stand can be used as a renewable resource with potential benefits of carbon
sequestration in standing crops. Switchgrass may require far less in terms of fertilization and
water inputs compared to corn. The use of cold season legumes for their nitrogen input will
further offset the potential costs of production. The cultivar ‘Alamo’ from the Knox City Plant
Materials Center has the greatest amount of cellulose of the released switchgrasses, and has
the greatest potential for biofuel production from cellulose conversion.

Materials and Methods

‘Alamo’ switchgrass was drilled on 8” rows in to a study area at the ETPMC in the summer of
2008. Irrigation was used to help the switchgrass establish. The switchgrass was cut in the fall
of 2008 to a height of 6 inches, and the residue was removed. Twenty four plots, 15'x13.5’,
were established with 3 foot alley ways between plots using a tiller. Glyphosate was used to
maintain these alleys. There were 4 legume plots in the study consisting of Ball Clover, variety
not specified, ‘Dixie’ crimson clover, ‘Apache’ arrowleaf clover, and hairy vetch, variety not
specified. Seeding rates for the legumes will be doubled to insure a good stand. All the
legumes, except hairy vetch were planted by hand broadcast after running a disk, set straight,
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across the study area. A cultipacker was then used to insure seed to soil contact. The hairy
vetch was drilled on 8” rows since it was a much larger seed. All legume seed were inoculated
with the appropriate inoculants. Control plots consisted of a plot with no legumes or nitrogen
input and a plot with no legumes that received 100# of N per acre. The N plots were fertilized
each year in early spring when the Switchgrass began to green up.

A double tiered electric fence consisting of a 4 strand inner fence and double strand outer fence
was constructed around the study area to reduce deer browse on the study. Percent cover for
the legumes was recorded after establishment. Dry matter yields was collected by cutting a
sample area from each plot after the first frost, weighing the sample wet, and then dry to
determine moisture content. The entire plot was then be harvested to determine plot yield,
and its dry matter yield was calculated using the dry matter sample. Soil tests were taken each
spring before switchgrass green up to determine the amount of N available for the switchgrass
and to monitor any changes. Percent cover for the legumes was recorded each spring to
determine which legumes were best at reseeding, and the most conducive to use in a
sustainable system.

Results and Discussions
There was a solid, uniform stand of ‘Alamo’ switchgrass.

Soil tests were used to calculate rates of lime applied to
each plot to limit the soil pH variation as much as possible.
The legumes were planted in the fall of 2008 and monitored
through the spring of 2009. Nitrogen was applied in early
spring of 2009 when the switchgrass reached approximately
12 inches in height. There were uniform, complete stands
for each legume species. Crimson clover was the earliest
maturing legume followed by hairy vetch, ball clover, and
arrowleaf clover. Crimson clover and ball clover appeared
to be the most compatible species in the study. The hairy
vetch completely smothered the plots and greatly reduced
the stand of switchgrass. Arrowleaf clover was very
aggressive and obtained a height of approximately 4 ft
before reaching maturity. At maturity, half the plots lodged,
falling toward the center of the plot, reducing the
switchgrass stand.

g” iy S Vs g “9 AN

The data confirms some of the observations with ball clover ~ Figure 2. ‘Apache’ arrowleaf clover seen lodging
near maturity, smothering the switchgrass

performing very well. It provided significantly better it terms  stand
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of switchgrass yield, return stands of switchgrass and legume species, and the highest soil N
rate (table 1).

Table 1: ‘Alamo’ Switchgrass Yield, Legume, Stand, and Soil Data 2009-2010, USDA NRCS
Nacogdoches TX.

Treatment ‘Alamo’ 2010 2010 N P K pH
Dry Yield ‘Alamo’ Legume
U 110V S— % Stand---------- ppm
Ball Clover 228.93 a’ 92.5a 56.6a 481.5a 1l46a 56.7a 6.8a
Arrowleaf 219.13 ab 91.3a 9b 448 a 12.5a 67 a 6.8 a
Clover
control 215.12 ab 93.8a Na? 464.3a 11.8a 62.0a 6.7a
100# N 206.65 ab 82.5ab Na 464a 143a 689a 6.7a
Crimson Clover 203.08 ab 65 ab 16.7 ab 485.5a 13.1a 61.7a 6.6a
Hairy Vetch 76.60 b 78.8b S5 b 470.5a 12.6a 59.1a 6.7a

! Means followed by the same letter are not significantly different at the p < 0.05 level
’Not applicable

Being the earliest to mature, the crimson clover did not produce near the same biomass yield as
the other legumes. The low yields for the hairy vetch plots were anticipated due to the
smothering of the switchgrass. The low reseeding rate of the vetch is probably due in part to
the biomass removal of the switchgrass at the end of the season. It was bush hoggedto a 6
inch height and then raked out of the study area with a hay rake. The vetch had wilted down to
nearly that level before bush hogging, and most of the seed pods were probably removed from
the plots with the biomass when the study was raked clean.

The ETPMC did not receive a killing frost until December 5, 2009. The switchgrass was left
standing for two weeks after the frost, and then 2 half meter square samples were randomly
cut from each plot. In order to get a better stand of legumes, the switchgrass crop needs to be
removed earlier in the fall so that the legumes can begin growing, and be established by spring.

Summary

Preliminary results are favorable for ball clover; though more work need to be done to work out a
management plan in terms of removing the switchgrass biomass early enough in the fall for the legumes
to establish. Future work should avoid using a double seeding rate for hairy vetch.
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R. Alan Shadow. ‘Alamo’ Switchgrass and Cool Season Legume Biofuel Study Progress Report.
08/06/2009 5 p.

R. Alan Shadow. Honey Locust Plant Fact Sheet. 01/08/2009. 2p.

R. Alan Shadow. Rust Resistance Screening of Indiangrass (Sorghastrum nutans) 08/05/2009.
6p.

R. Alan Shadow. Seed Production Characteristics of Three eastern Gamagrasses in East Texas.

R. Alan Shadow. Virginia Wildrye Plant Guide. 09/16/2009. 4p.

R. Alan Shadow. Showy Ticktrefoil Plant Guide. 4p.

Melinda Brakie. Collecting Vegetative Plant Materials. 06/2009. 3p.

Melinda Brakie. Broomsedge bluestem Plant fact Sheet. 09/16/2009. 3p.

Melinda Brakie. Comparison of Pure Live Seeding Rates for Establishment of Florida paspalum.
Proceedings of 6" Eastern Native Grass Symposium. 10/2008.

Jim Stevens. Pecan Plant Fact Sheet. 12/2009. 2p.

Jim Stevens, Melinda Brakie, Alan Shadow. 2009 National Review Book. 06/2009. 200p.

Jim Stevens, Melinda Brakie, Alan Shadow. ETPMC News winter edition. 02/2009. 2p.
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Foliage measurements were taken on May 21, 2009. The plants also seemed more drought

stressed and diseased than in other years.

Cultivar/ Disease Height Width Boot Bloom
Plant Accession Abund Resistance (in.) (in.) Date Date
Sand Chet 5 5 40 26 08/01 08/14
bluestem
Little Aldous 5 5 15 20 07/23 08/14
bluestem
Little Cimarron 5 7 16 18 07/10 07/23
bluestem
Little OK Select 5 5 24 32 06/25 08/14
bluestem
Eastern Pete 5 5 42 42 05/21
gamagrass
Indiangrass Cheyenne 5 7 39 37 08/14 09/14
Indiangrass Lometa 5 7 32 38
Switchgrass Blackwell 5 7 40 38 06/01 06/11
Switchgrass Kanlow 5 5 76 91 06/26 08/14
Switchgrass Alamo 3 5 73 95 07/26
Switchgrass  Cave in 3 5 53 63 05/21 06/20

Rock
Switchgrass Shawnee 3 5 50 61 05/21 06/20
Big Boonville 5 5 34 50 08/31
bluestem PMC
Indiangrass 514673 5 7 30 36
Indiangrass Rumsey 5 7 28 40
Indiangrass Osage 7 7 23 33 08/14 09/04

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color,
national origin, age, disability, and where applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or part of an individual's income is derived from any
public assistance program. (Not all prohibited bases apply to all programs.) Persons with disabilities who require alternative
means for communication of program information (Braille, Large print, audiotape, etc.) should contact USDA's Target Center at
202-720-2600 (voice and TDD).

To file a complaint of discrimination, write USDA, Director, Office of Civil Rights, 1400 Independence Avenue, S.W., Washington,
D.C. 20250-9410, or call 800-795-3272 (voice) or 202-720-6382 (TDD). USDA is an equal opportunity provider and employer.
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