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UNITED STATES DEPARTMENT OF AGRICULTURE
NATURAL RESOURCES CONSERVATION SERVICE
PLANT MATERIALS PROGRAM

Planting Guide for:
NATIVE WARM SEASON GRASSES

Native warm season grasses can be found in isolated pockets throughout the
Northeast. When Europeans arrived on the continent, there were some impressive
grasslands contained within the eastern forest. Now, the most extensive remnants
are found along railroad rights-of-way and river systems. The warm season grasses
most frequently found in the region are switchgrass, coastal panicgrass, big

bluestem, little bluestem, indiangrass, deertongue, purpletop, eastern gamagrass,
and the cordgrasses (saltmeadow, smooth, prairie, and big).

These grasses provide extremely valuable habitat for ground-nesting birds and
many mammals. They are stress tolerant and very deep rooted, making for long-
lasting, tough, erosion control plantings. The root biomass of native warm season
grasses far exceeds that of the introduced cool season grasses- this characteristic
builds organic matter in soils and allows for infiltration rates of 5-7 inches per hour.
Warm season grasses allow for the inclusion of native forbs and legumes to further
improve habitat quality. Most of the listed species also produce valuable forage for
livestock, though they are typically not as high in protein and TDN as the
introduced cool season grasses.

‘Warm season and cool season grasses'are differentiated by the temperatures at

which they make strong growth. The cool season grasses grow best in the spring and

fall, while the warm season grasses grow most strongly in July and August. This

difference in growth is caused by their photosynthetic systems, which differ, and

which function well in cool (C3 system) or warm (C4 system) temperatures.

Our warm season grasses put most of their initial energy into root development as
seedlings, and are vulnerable to competition and frost heave until their second

growing season. Therefore, they have more exacting requirements for establishment
o cool n Ii itical for nician nd th
ments in order . 1 with w: n

This planting guide presents a summary of information contained in the 1997
publication “Vegetating with Native Grasses in Northeastern North America” by
NRCS and Ducks Unlimited-Canada. Detailed information is presented in that
handbook.
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Suitable planting sites for warm season grasses have the following attributes:

1. Soil drainage class of moderately well drained or better, with no
history of frost heave. Frost heave is less of a threat in states with longer
and/or warmer summers than we have in New York, Vermont, New
Hampshire, Maine, Massachusetts, and southeastern Canada. Even within
the frost heave area, sandy or gravely soils rarely have this problem.

2. Good control of perennial cool season grasses and weeds. Prior crop

corn or small grain (corn preferred). If pasture or hayland, spray
fall and spring prior to planting.

3. At least 100 day frost-free season, and 1600 growing degree days (corn
formula).

4, Full sun. With south, west and east exposures at elevations below 2000 ft.
in hardiness zone 3 or warmer. If a north exposure, limit to elevations
below 1500 ft. and to slopes of less than 20 degrees in hardiness zone 4 or
warmer. Add 500 feet to elevation limits for each warmer hardiness zone.

5. Soil pH of 5.5 or higher at planting with moderate or low N, P, K. High
nutrient levels are not needed and promote heavy cool season grass
competition during establishment.

ite Pre) tion

Use prior crops to gain good weed control. Corn herbicide residues are usually not a
problem for warm season grasses. Contact herbicides* such as Roundup, Poast,
Fusilade, Gramoxone, 2,4-D, and Banvel, combined with tillage, are effective ways
to eliminate perennial weeds. Perennial cool season grasses pose the biggest threat to
warm season grass establishment, and must be addressed the year prior to planting.

The field should be weed free at planting time. Acceptable amounts of crop residue
can vary based upon the planting method to be used, but heavy crop residues are
unacceptable because this will hinder soil warming and light penetration to the
seedlings.

* Follow herbicide label requirements.






[image: image3.jpg]Buying mixtures of seed is not recommended, rather buy the seed needed and make
the mix just prior to planting. This allows for better quality control, and for greater
flexibility in using planting equipment. For instance, the seed like switchgrass which
“flows” could be planted out of a small seed box on a conventional drill. Smooth,
flowable seed tends to settle out of a mix with the chaffy seeds as the drill bounces
across the field.

The Establishin d

Warm season grasses are slower to germinate than cool season grasses, often taking
14-21 days before the seedlings can be seen. A trick in scouting is to gently pass your
hand just over the soil surface and “feel” the emerging leaves. Then, dig up some
seedlings to find the seed coats to determine what is coming up.

Unfortunately, the weeds do not have low seedling vigor. The best treatment, when
weeds begin to shade the grass seedlings, is to clip the weeds with a sickle-bar
mower just above the grass leaves. Cut off as little grass leaf surface as possible- a
leaf tip here and there is no problem. Two to three clippings are almost always
needed during the first growing season, sometimes more. A rotary mower can be
used as long as it can be elevated high enough, but it tends to leave clippings in wads
and windrows rather than thinly and evenly deposited over the field.

Dry weather after the seedlings are 3-4 inches tall is not a problem, and in fact will
help the warm season grass by putting the brakes on the cool season grass seedlings
that are sure to be growing along with the plants we want. Therefore, irrigation is
not desired.

Fertilizer applications are also not desired unless the field is essentially weed free in
mid-July to early August. If you have such a field, pat yourself on the back. Then
apply 30-40 pounds per acre of nitrogen to give the warm season grasses a boost, but
do not apply any after August 1 in the northern states and August 20 in the
southern part of the region.

‘When broadleaved weeds are a problem, Banvel and 2,4-D are the herbicides of
choice. These can be used once the planted grasses are six inches tall.

No harvests should be planned for the first growing season. Leave all the top growth
for insulation to resist frost heaving during winter/spring thaws.
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Switchgrass, coastal panicgrass, deertongue, purpletop, and eastern gamagrass can
be planted with conventional farm equipment because the seed will meter through
the feed mechanisms. The bluestems, indiangrass, and prairie cordgrass have chaffy
seed which requires either broadcasting or a native grass drill with “picker wheel”
feed mechanisms and hopper agitation. Eastern gamagrass can be planted with a
corn planter if a forage stand is desired.

Drills should be set to plant 0.25 to 0.5 inch deep. Depth bands help with this,
otherwise careful adjustment of the drill pressure is required. Gamagrass prefers
depths of 1 to 1.5 inches.

In the Northeast, we do not have native grass drills hiding behind every tree, So
where the chaffy grasses are part of the seed mix, broadcasting onto prepared seed
beds is sometimes a necessity. Then, a cultipacker (with tines raised) or a bulldozer
can be used to track the seed into the soil. Hydroseeding without incorporation is
unacceptable. Mixing chaffy seed with dry vermiculite or oat seed will sometimes
allow for flow through fertilizer spreaders, but this takes some experience with
particular machines to make it work.

Planting Dates

Early corn planting season is the best time period for getting warm season grass seed
into the ground. Late plantings increase the risk of frost heave on moderately well
drained soils, because the seedlings will not be as large as they would have been with
a longer growing season. Late plantings also increase the risk of hitting a dry period,
and further delaying germination. However, delaying planting to the end of corn
planting season is justified if final weed control is required. Where weed control has
been very effective the year prior to planting, an early planting (one to two weeks
prior to corn planting) is possible.

Dormant fall plantings are not recommended. If a cover crop is needed over the
winter, plant oats in Iate August or early September. The oats will winterkill, thus
not requiring herbicide kill in the spring, unless there are other grasses or weeds
germinating at that time.

Seeding Rates
Consult program requirements or other references for seeding rates.
‘Warm season grass seed is sold, and planted, based upon pure live seed pounds

(PLS Ib). This means that the gross weight of seed is increased to compensate for the
inert material and dead seed in the given seed lot.
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There may be an opportunity for spot treatment of cool season grasses during the
spring. If sufficient growth occurs on the cool season grasses before any green
growth appears on the warm season grasses, judicious use of Roundup is possible.

Annual weeds will be crowded by the developing stand of warm season grasses, and
are rarely a factor in stands with good density after year one.

For forage plantings, apply 60 Ib/ac of nitrogen after the grass has about six inches
of growth. Forage harvests, as hay or pasture, should begin as the stems begin to
elongate (early boot stage), and end six weeks before expected frost. Grazing should
follow an intensive rotational system. No harvest should occur below six inches
height. Consult other references for detailed harvest strategies.

prepared by: John A. Dickerson, Plant Materials Specialist
USDA-NRCS Syracuse, NY 4/98
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These are the big, robust grasses that make up the tall grass prairie of
the Midwest states. Most are native to the Northeast as well.

common name
switchgrass
big bluestem
little bluestem
indiangrass
sideoats grama

eastern gamagrass

scientific name

Panicum virgatum
Andropogon gerardi**
Schizachyrium scoparium**
Sorghastrum nutans**
Bouteloua curtipendula**

Tripsacum dactyloides

deertongue Dichanthelium clandestinum
sand lovegrass Eragrostis trichodes

sand bluestem Andropogon hallii**

prairie cordgrass Spartina pectinata**
saltmeadow cordgrass Spartina patens (veg. only)

smooth cordgrass

coastal panicgrass
bitter panicgrass

purpletop

* pative to Northeast

Spartina alterniflora (veg. only)

Panicum amarum v. amarulum
Panicum amarum (veg. only)

Tridens flavus

** chaffy seed (planter w. picker wheel)
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- HABITAT FOR GROUND NESTING BIRDS, MAMMALS
AND REPTILES WITH GOOD SPRING RESIDUE

- STRESS TOLERANT, VERY DEEP ROOTED
- LONG-LIVED, NATIVE == =

- SOIL ORGANIC MATTER ACCUMULATION,
CO2 SEQUESTRATION

- COMPATIBLE WITH NATIVE FORBS AND LEGUMES

- FORAGE PRODUCED DURING HOT, DRY WEATHER

- SPECIES WITH AERENCHYMA CELLS CAN GROW
THROUGH SOME HARDPANS TO IMPROVE SOIL
DRAINAGE.

- INFILTRATION RATES OF 5-7 INCHES PER HOUR
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C3 C4
(COOL SEASON) (WARM SEASON)
BUNCHGRASS
ORCHARDGRASS SWITCHGRASS
TALL FESCUE BLUE GRAMA
TIMOTHY SIDEOATS GRAMA
RHIZOMATOUS
WESTERN WHEATGRASS CORDGRASS
BEACHGRASS BIG BLUESTEM
SMOOTH BROME BERMUDAGRASS
KY BLUEGRASS PHRAGMITES
STOLONIFEROUS

CREEPING BENTGRASS BUFFALOGRASS





[image: image9.jpg]WARM SEASON GRASS ATTRIBUTES

- HABITAT FOR GROUND NESTING BIRDS, MAMMALS
AND REPTILES WITH GOOD SPRING RESIDUE

- STRESS TOLERANT, VERY DEEP ROOTED
- LONG-LIVED, NATIVE

- SOIL ORGANIC MATTER ACCUMULATION,
CO2 SEQUESTRATION

- COMPATIBLE WITH NATIVE FORBS AND LEGUMES

- FORAGE PRODUCED DURING HOT, DRY WEATHER

- SPECIES WITH AERENCHYMA CELLS CAN GROW
THROUGH SOME HARDPANS TO IMPROVE SOIL
DRAINAGE.

- INFILTRATION RATES OF 5-7 INCHES PER HOUR






[image: image10.jpg]GRASS TYPES

C3 C4
(COOL SEASON) (WARM SEASON)
BUNCHGRASS
ORCHARDGRASS SWITCHGRASS
TALL FESCUE BLUE GRAMA
TIMOTHY SIDEOATS GRAMA
RHIZOMATOUS
WESTERN WHEATGRASS CORDGRASS
BEACHGRASS BIG BLUESTEM
SMOOTH BROME BERMUDAGRASS
KY BLUEGRASS PHRAGMITES
STOLONIFEROUS

CREEPING BENTGRASS BUFFALOGRASS





[image: image11.jpg]COMPARISON: C4TO C;PLANTS

Grasses

efficient photosyn.
system

growth during summer

lower nutrient
requirement

more product per
unit H20

deeper root systems

good selection of
natives

inefficient photo.

growth spring

nutrients needed
for strong growth

2x H,0 needs

shallow roots

poor selection of
natives
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[image: image13.jpg]W.S. GRASS PLANTING FLOW CHART

NO GO l
SOIL

GO

DRAINAGE
s.w.poorly (/ \ mod. well or better

worse

frost heave\

little or no frost heave

art. drained?
<100 FROST-FREE DAYS >100
<1600 < DEGREE DAYS(CORN)  >1600
HZ3ato1 <—ELEVATION E,W,S exp.<2000ft. in HZ 3b
ASPECT N exp. <2000 ft. in HZ 4, <20%
<2500 ft. in HZ 5
<3000 ft. in HZ 6
v
perennial WEED controlled :
cool season PRESSURE perennial broadleaved weeds
grass N\ and annual weeds
killed twice
after late PLANTING early corn planting season
corn DATE preferred
Y
surface «—— PLANTING drill 1/4-1/2 inch
METHOD broadcast and incorporate
A2
no WEED clip with sickle bar
control PRESSURE spray broadleafs






[image: image14.jpg]WARM SEASON GRASS SEEDLING DEVELOPMENT

- SEED GERMINATION 2-3 WEEKS

- MOST OF THE ENDOSPERM ENERGY PARTITIONED
TO ROOT DEVELOPMENT- DEFENSIVE DROUGHT
STRATEGY

- ABOVE GROUND DEVELOPMENT IS SLOW UNTIL
AUGUST AND EARLY SEPTEMBER

SO

- NEW PLANTINGS ARE VULNERABLE TO WEEDS AND
COOL SEASON GRASSES DURING THE FIRST L5
GROWING SEASONS

- FROST HEAVE IS COMMON ON OFF-DRAINED SOILS
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- USE PRIOR CROPS TO GAIN WEED CONTROL

- CORN HERBICIDE RESIDUES USUALLY NOT A
PROBLEM FOR WARM SEASON GRASSES

- USE CONTACT HERBICIDES TO CONTROL COOL
SEASON GRASSES AND PERENNIAL WEEDS

-HEAVY CROP RESIDUES SHOULD BE REDUCED TO
PROMOTE SOIL WARMING

- FIELD SHOULD BE WEED FREE AT PLANTING






[image: image16.jpg]SITE SELECTION CRITERIA

- SOIL DRAINGE CLASSES MODERATELY WELL
DRAINED OR BETTER.

- NO HISTORY OF FROST HEAVE

- GOOD CONTROL OF COOL SEASON GRASSES AND
WEEDS

- PRIOR CROP CORN, WITH GOOD WEED CONTROL IS
BEST

- OLD SOD, HAY OR PASTURE IS MOST DIFFICULT TO
DEAL WITH

- MINIMUM OF 100 FROST FREE DAYS AND
1600 GROWING DEGREE DAYS, CORN FORMULA

- FULL SUN

- HARDINESS ZONE 3 OR WARMER, WITH SOUTH, WEST,
AND EAST WITH ELEVATION BELOW 1500 FT
IF NORTH EXPOSURE, ZONE 4 OR WARMER BELOW
1000 FT, AND LIMIT SLOPE TO 20 DEGREES. CAN
ADD 500 FEET TO ELEVATION FOR EACH WARMER
HARDINESS ZONE.

- SOIL PH OF 5.5 OR HIGHER AT PLANTING WITH LOW
TO MODERATE NUTRIENT LEVELS. HIGHER
LEVELS PROMOTE WEED COMPETITION






[image: image17.jpg]Figure 12. Preplanting Year Removal of Invasive Perennial Plants *

1) Nonselective Herbicide Application
(early to mid-May)

Y
Repeated Cultivation **
as required until early to mid-July

‘Wait Four Weeks

2) Nonselective Herbicide Application
(mid-August)

Wait Three Weeks

Assess Weed Control
Adequate? Yes / No

Final Cultivation Final Cultivation
Harrow / Pack Harrow / Pack
Plant oat cover crop : Plant cover crop
(early September)

Plant Grass Use In Crop Weed Control
Following Spring Next Year
* Flowchart for removal of invasive perennials like quackgrass, smooth bromegrass and Canada thistle from headlands, old hayfields, etc.

** Frequency of cultivation will vary depending on soil moisture conditions. One or more cultivations may be replaced by additional herbicide
treatments.






[image: image18.jpg]USING PERCENT SOIL FINES TO CHOOSE
SEEDING MIXES OF HERBACEOUS PLANTS
IN THE NORTHEAST STATES

USING REPRESENTATIVE SOIL SAMPLE, 0-12 INCH DEPTH,
DETERMINE PERCENT FINES BY WEIGHT THAT WILL PASS A

200 MESH SIEVE.
% RECOMMENDED
PASSING VEG. TYPE SPECIES/CULTIVARS
0-15 1. warm season switchgrass/Shelter
grasses (C4) coastal panicgrass/Atlantic
big bluestem/Niagara
sand lovegrass/Bend*
(if 0-5)— > add: sand bluestem/Goldstrike*
little bluestem/Camper
15-20 l.or
2. perennial legumes  birdsfoot trefoil/Viking**
crownvetch/Penngift**
flatpea/Lathco**
perennial pea/Lancer**
20+ l.or tall fescue/KY-31%**
2. or creep. red fescue/Ensylva***
3. cool season hard fescues/Reliant ***
grasses (C3)
30+ add: >redtop/Streaker***

* pative US, not NE

Ky. bluegrass/Merit***
per. ryegrass/Sherwood***

% not native, seed must be inoculated with rhizobia
#%% pot native, endophyte infected preferred






[image: image19.jpg]Figure 14. Preplanting Weed Control in a Preceding Small Grain Crop
1) Preseeding Weed Plant Barley/Oa!s
Control / (earl May)

[ 2) Canada thistle & other Broadleaf Weed Control j

(late May to early June)
Harvest as Greenfeed Assess Canada Thistle Control | 3) Preharvest Roundup
(mid-July) Adequate? Yes/No YES Canada thistle & Quackgrass control
(30% Moisture) (mid-August)
Wait 4 to 6 Weeks Wait at least 3 days

) Canada Thistle & Quackgrass herbicide
(late August to early September) /

5) Winter Annual Weed Control
(October)

Assess Weed Control
Adequate? Yes/No

YES NO

Plant Grass Repeat Preplant We
Following Spring Control Next Year





[image: image20.jpg]Figure 15. Preplanting Weed Control in a Preceding kield Lorn Lrop

1) Preseeding Plant Corn
‘Weed Control 2 (early May)

Canada Thistle & Other Broadleaf Weed Control
(late May to early June)

Harvest As

/

Chop Stalks

\ ‘Assess Weed Control /

Adequate? Yes/No

Repeat Preplant
Weed Control

Next Year

Some of the herbicides used for broad spectrum weed control in corn (atrazine, Ultim, etc.) will provide residual
Sontrol of a range of annual grassy and broadleaf weeds in the following year. If corn is to be used in a cropping
Tltion e year prior to seeding a warm season native grass planting, contact your local state or provincial extension






[image: image21.jpg]Figure 17. Planting Year Weed Control

Q) Pre-Seeding Weed Conu-oD_> Plant Grass
5 i (early to late May)

Wait 4 to 6 Weeks
Y
Monitor Insect Populations L= 2) Broadleaf Weed Control
And Control as Required (mid to late June)
\i
Annual Grassy Weed Control | ypg [ Are all grasses tolerant to herbicides?
Required? Yes/No — 3| Are weeds at the right leaf stage
mid to late June for control? Are native species
NO at 2 to 3 leaf stage?
Assess Canada Thistle Control NO YES
Adequate? Yes / No
NO
\ Mow & Bale Y
Remove Bales (3) Annual Grassy Weed ControD
Immediately
(mid-July)
YES k Y
Assess Annual Grassy
Weed Control
Adequate? Yes/No
/Yas
Assess Canada Thistle Regrowth
Yes/No (late July)

i =

Second Year Weed Control ) < (4 Spot Spray Canada Thistle (mid-Aug))





