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Abstract—Use of forbs for revegetation in the Intermountain West
has been problematic due to the large number of species and lack of
research data. Some forbs are found in numerous plant communi-
ties and distributed over wide geographic ranges while others are
more narrowly adapted. Seed sources for revegetation use may be
selected from species and ecotypes indigenous to the planting area.
Management of local stands to improve seed production may be
required to insure the availability of adequate quantities of seed.
Alternatively, seed of an increasing number of commonly used
species is being grown in agricultural settings with more reliable
seed supplies resulting. Advances in wildland seeding methodology
and forb seed production, harvesting, and conditioning technology
have resulted from recent research and plant materials develop-
ment programs.

Introduction ____________________
Shrublands of the Great Basin have undergone drastic

changes since early settlement. Domestic livestock grazing
and other human impacts, the spread of weedy annuals, and
concurrent changes in fire frequency and intensity have
reduced the diversity of sagebrush (Artemisia spp.) commu-
nities. Considerable effort has been directed toward reveg-
etating disturbed rangelands. Seedings have generally been
designed to increase forage production for livestock and,
more recently, to re-establish native plant communities and
wildlife habitat. Seed mixes have included various intro-
duced and native grasses, forbs, and shrubs (Stevens 1983).
Over the past 30 to 40 years most seed mixes were dominated
by introduced grass species. These grasses were seeded
because of their ease of establishment, forage production
potential, ability to compete with invasive exotics, and their
soil stabilization characteristics. In addition, the required
quantities of seed were usually available. Plant materials

development efforts over this period have gradually in-
creased the number of native grass and forb species seeded
and the amount of seed marketed. Research has also im-
proved our understanding of secondary successional pro-
cesses occurring when combinations of species are planted
together (Walker and others 1995).

The use of native forbs in restoration has been limited due
to a number of factors. These include the large number of
forb species present in the Great Basin, our limited knowl-
edge of seed production and seeding requirements for most
species, the difficulty of harvesting forb seed from wildland
stands, the highly unpredictable quality and quantity of
wildland seed collections, and the frequently high cost of
available seed. Overcoming these obstacles requires selec-
tion of accessions adapted to proposed planting areas, devel-
opment of seed and seeding technology for each species, and
establishment of seed production fields. In some situations,
managing selected wildland stands to improve seed produc-
tion may be a viable alternative when specific ecotypes are
required for use over extensive areas. Both options require
considerable time and effort for the development of reliable
seed supplies.

Importance of Native Forbs

Native forbs are common and important components of
most native plant communities of the Great Basin. Numer-
ous species occur within this region, but most are not as
widespread as the more common native grasses. Salt desert
shrub and Wyoming big sagebrush (Artemisia tridentata
ssp. wyomingensis) communities support fewer native forbs
than more mesic shrubland communities. Forbs occasion-
ally grow in pure stands, but more frequently they are found
as associated species growing with grasses and other forbs in
grasslands, or as understory species in shrub or tree commu-
nities. Individual species may be distributed over wide
geographic ranges and occur in a variety of plant communi-
ties, or they may be narrowly distributed edaphic endemics.
Some species exhibit considerable variability within and
among populations (Shaw and Monsen 1983).

The addition of native forbs to revegetation projects con-
tributes to the establishment of a more complex community
and enriches the food supply for sagebrush-associated wild-
life, such as mule deer (Odocoileus hemionus), pronghorn
(Antilocapra americana), elk (Cervus elaphus), sage-grouse
(Centrocercus urophasianus), sharp-tailed grouse (Tympanuchus
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phasianellus), blue grouse (Dendragapus obscurus), and
small mammals. Native forbs play a number of roles in
wildland seedings:

1. They increase community diversity, health, and
resilience.

2. Pioneer forbs provide ground cover and soil stabiliza-
tion on disturbed and unstable sites.

3. Leguminous forbs improve nitrogen availability.
4. Forbs reduce the ability of exotic species to enter the

community.
5. Vegetative plant parts as well as fruits and seeds of

individual forb species are often valuable seasonal food
sources for specific organisms.

6. The fire resistance of seedings may be improved by the
addition of forbs that remain green well into the summer.

7. Forbs improve the aesthetics of seeded disturbances
and low maintenance landscaping projects.

Sage-Grouse Use of Forbs

Forb-rich sagebrush communities are vital to the survival
of sage-grouse and other species that rely on the complex of
vegetation and associated faunal components of the commu-
nity. The importance of forbs in the survival of upland bird
species is becoming better understood and is proving to be
more important than previously thought. In spring, sage-
grouse diets change from sagebrush-dominated to forb-
dominated. Breeding habitats used by prelaying hens should
provide a diversity of forbs high in calcium, phosphorus, and
protein; the condition of these areas may greatly affect nest
initiation rate, clutch size, and subsequent reproductive
success (Barnett and Crawford 1994; Connelly and others
2000). Juvenile sage-grouse are dependent upon insects and
succulent forbs as critical food sources after hatching and
until brood dispersal in fall. Chicks follow the habitat use of
the hens with broods and broodless hens (Barnett and
Crawford 1994; Beck and Mitchell 1997; Braun and others
1977; Wallstead 1971).

Reestablishment of
Native Forbs ___________________

Selection of Seed Sources

For seedings on rangeland sites, local seed sources of
native forbs should be added to seed mixes of compatible
grasses and shrubs. Where reestablishment of native com-
munities is the goal, land managers may need to contract
collection and increase of local seed to produce adequate
supplies for the project site. Released forb varieties or
prevariety releases are available for a few species (table 1).
Seed supplies of released materials are generally produced
in agricultural seed fields and sufficient quantities for major
seedings may be available or can be produced under con-
tract. The area of adaptation for these has been determined
to varying degrees, and is described in the release documen-
tation. Species and seed sources known to be competitive
with invasive species must be used if weeds are expected to
be a problem. The availability and cost of native forb seed

remains the greatest obstacle to inclusion of these species in
seeding mixes.

Seeding Mixes

Although forb species may make up only a small portion of
the plant composition and cover in sagebrush habitats, they
are extremely important in the diets of sage-grouse broods
and many other vertebrate and invertebrate species. Conse-
quently, it is important to provide forb diversity in seedings,
even when species must be seeded at low densities or spot
seeded in favorable areas. Established seedings should be
managed to allow forb growth to continue through spring
and summer, particularly in sage-grouse breeding habitat
(Paige and Ritter 1999).

Seeding Techniques

Even the commonly seeded forbs represent a number of
plant families and genera and, consequently, an array of fruit
and seed types and sizes is represented. Successful seeding
requires that seedings be conducted at the appropriate sea-
son, usually late fall in the Great Basin, in order that moist
prechilling requirements be met. This permits seeds to
germinate in early spring when soil moisture conditions are
most likely to be favorable. Seed must be planted at the
appropriate depth. Another consideration is the condition of
the fruit or seed structure planted. Although some will flow
well and are easily seeded, others tend to mat together and
must be seeded in drill boxes with agitators. Broadcasting
can generally be successfully accomplished if seeds are
diluted with seeds of grasses and covered as necessary
following seeding.

Relative competitive abilities and affecting factors are
largely unknown for native forbs. Nevertheless, substantial
anecdotal information on common species strongly suggests
that forbs should be sown separately or with other species
that are sown in low densities to minimize competition.
Likewise, the ability of seeded forbs to compete with invasive
species that may be present on the site must be considered.
If site preparation practices are not adequate to control
weeds, the use of scarce and valuable seed, or the seeding
itself, should be reconsidered.

Like all seedings, those including native forbs should be
protected from grazing until plants are fully established and
managed carefully thereafter to prevent degradation of the
seeding or decline or loss of individual species. Monitoring
data can be used to evaluate seeding techniques and may
suggest improvements for future seedings.

The Future of Native Forb
Development ___________________

Native forb seed grown in agricultural fields or collected
from wildland stands is currently available for some species
(table 1). Supplies, however, remain limited and erratic. In
the last several years, threats to Great Basin ecosystems
have fostered efforts to develop plant materials and seed and
seeding technology for native forbs considered priority spe-
cies by land management agencies. Personnel at State and
Federal laboratories are developing selections of individual



58 USDA Forest Service Proceedings RMRS-P-38. 2005

Walker and Shaw Current and Potential Use of Broadleaf Herbs for Reestablishing Native Communities

T
ab

le
 1

—
F

o
rb

 c
h

a
ra

ct
e

ri
st

ic
s 

a
n

d
 r

e
le

a
se

sa
.

M
ar

ke
t

A
d

ap
ta

ti
o

n
av

ai
la

-
A

n
n

u
al

S
ee

d
s

E
xp

ec
te

d
 s

ee
d

 q
u

al
it

y
b

il
it

y
p

re
ci

p
i-

p
er

at
 t

im
e 

o
f 

p
u

rc
h

as
e

o
f

S
p

ec
ie

s
S

o
il

ta
ti

o
n

p
o

u
n

d
V

ia
b

il
it

y
P

u
ri

ty
R

el
ea

se
s

se
ed

f

in
ch

es
nu

m
be

r 
g

- 
- 

- 
- 

- 
pe

rc
en

t
- -

 - 
- 

A
ch

i l l
ea

 m
il l

ef
ol

iu
m

E
/M

N
P

L
o

a
m

 t
o

 c
la

y 
lo

a
m

8
–

2
6

2
,1

2
4

,0
0

0
–

B
/D

8
5

–
9

0
2

0
–

9
0

+
 N

o
n

e
5

W
e

st
e

rn
 y

a
rr

o
w

4
,1

2
4

,0
0

0

A
go

se
ris

 g
la

uc
a

M
/L

N
P

M
o

is
t,

 w
e

ll 
d

ra
in

e
d

>
1

0
5

6
0

,0
0

0
B

/D
2

0
–

5
0

;
2

0
–

6
0

 N
o

n
e

2
P

a
le

 a
g

o
se

ri
s

va
ri

a
b

le

A
nt

en
na

ria
 r

os
ea

M
N

P
C

o
a

rs
e

 t
e

xt
u

re
d

,
>

1
2

6
,0

0
0

,0
0

0
B

2
0

–
5

0
2

0
–

6
0

 N
o

n
e

1
R

o
se

 p
u

ss
yt

o
e

s
  

w
e

ll 
d

ra
in

e
d

A
rt

em
is

ia
 lu

do
vi

ci
an

a
E

/M
/L

N
P

S
a

n
d

y 
lo

a
m

 t
o

 c
la

y 
lo

a
m

>
1

0
2

,4
9

5
,0

0
0

–
B

/D
7

5
–

8
5

2
0

–
9

0
‘S

u
m

m
it’

2
L

o
u

is
ia

n
a

 s
a

g
e

2
,5

0
0

,0
0

0
,

3
,8

0
0

,0
0

0

A
st

er
 c

hi
le

ns
is

M
/L

N
P

C
o

a
rs

e
 t

o
 c

la
y 

lo
a

m
>

1
0

2
,6

0
0

,0
0

0
B

/D
8

0
–

9
0

2
0

–
9

0
 N

o
n

e
2

P
a

ci
fic

 a
st

e
r

A
st

er
 g

la
uc

od
es

M
N

P
L

o
a

m
 t

o
 c

la
y 

lo
a

m
1

2
–

1
6

5
4

0
,0

0
0

B
/D

8
0

–
9

0
2

0
–

9
0

 N
o

n
e

2
B

lu
e

le
a

f 
a

st
e

r

A
st

ra
ga

lu
s 

ci
ce

r
M

I
P

S
a

n
d

y 
lo

a
m

 t
o

 c
la

y 
lo

a
m

>
1

5
1

1
4

,0
0

0
–

9
5

9
5

‘L
u

ta
n

a
’,

5
C

ic
e

r 
m

ilk
ve

tc
h

1
2

2
,0

0
0

,
‘M

o
n

a
rc

h
’

1
3

0
,0

0
0

‘W
in

d
so

r’
B

al
sa

m
or

hi
za

 s
ag

itt
at

a
L

N
P

D
e

e
p

, 
w

e
ll 

d
ra

in
e

d
,

8
–

2
5

5
5

,0
0

0
D

8
0

–
9

0
9

5
–

9
9

 N
o

n
e

3
A

rr
o

w
le

a
f 

b
a

ls
a

m
ro

o
t

  
co

a
rs

e
 t

o
 m

e
d

iu
m

  
te

xt
u

re
d

C
or

on
ill

a 
va

ria
M

I
P

C
o

a
rs

e
 t

o
 m

e
d

iu
m

>
2

6
1

0
9

,7
6

0
,

D
7

5
9

5
‘E

m
e

ra
ld

’
5

C
ro

w
n

ve
tc

h
  

te
xt

u
re

d
, 

w
e

ll 
d

ra
in

e
d

,
1

3
8

,1
6

0
  

lo
w

 f
e

rt
ili

ty
, 

lo
w

 p
H

C
re

pi
s 

ac
um

in
at

a
M

/L
N

P
S

a
n

d
y 

to
 c

o
a

rs
e

,
8

–
2

0
8

0
0

,0
0

0
8

0
–

9
0

9
0

 N
o

n
e

1
T

a
p

e
rt

ip
 h

a
w

ks
b

e
a

rd
  

g
ra

ve
lly

 s
o

il

E
rio

go
nu

m
 o

va
lif

ol
iu

m
M

/L
N

P
G

ra
ve

lly
 t

o
 s

a
n

d
y 

cl
a

y,
1

0
1

2
0

,0
0

0
D

/B
9

0
9

5
–

9
8

 N
o

n
e

1
O

va
l-

le
a

ve
d

 e
ri

o
g

o
n

u
m

  
w

e
ll 

d
ra

in
e

d

E
rio

go
nu

m
 u

m
be

lla
tu

m
M

/L
N

P
W

el
l d

ra
in

ed
, m

ed
iu

m
8

–
1

8
1

2
0

,0
0

0
,

D
9

0
9

5
–

9
8

‘S
ie

rr
a

’
2

S
u

lfu
r 

e
ri

o
g

o
n

u
m

  
te

xt
ur

ed
, 

sl
ig

h
tly

 b
a

si
c

2
0

9
,0

0
0

,
  

to
 n

e
u

tr
a

l p
H

3
0

0
,0

0
0

H
ed

ys
ar

um
 b

or
ea

le
M

/L
N

P
D

ry
, 

o
ft

e
n

 r
o

ck
y 

so
il;

1
2

–
1

8
3

3
,5

8
5

,
D

9
5

9
0

‘T
im

p
’

3
N

o
rt

h
e

rn
 o

r
  

w
e

ll 
d

ra
in

e
d

 s
a

n
d

y 
lo

a
m

7
0

,0
0

0
,

U
ta

h
 s

w
e

e
tv

e
tc

h
  

to
 b

a
si

c,
 s

ilt
y 

cl
a

y 
lo

a
m

8
6

,0
0

0
–

9
6

,7
0

0
,

1
2

5
,0

0
0

H
el

ia
nt

he
lla

 u
ni

flo
ra

M
N

P
C

o
a

rs
e

, 
sh

a
llo

w
,

1
0

–
3

5
5

2
,5

6
0

–
B

/D
6

0
7

5
 N

o
n

e
1

O
n

e
flo

w
e

r 
h

e
lia

n
th

e
lla

  
w

e
ll 

d
ra

in
e

d
5

3
,5

6
0

,
2

6
7

,0
0

0
(c

o
n

.)

Ecological
status

b

Origin
c

Longevity
d

Planting
requirements

e



59USDA Forest Service Proceedings RMRS-P-38. 2005

Current and Potential Use of Broadleaf Herbs for Reestablishing Native Communities Walker and Shaw

T
ab

le
 1

—
(C

o
n

.)

M
ar

ke
t

A
d

ap
ta

ti
o

n
av

ai
la

-
A

n
n

u
al

S
ee

d
s

E
xp

ec
te

d
 s

ee
d

 q
u

al
it

y
b

il
it

y
p

re
ci

p
i-

p
er

at
 t

im
e 

o
f 

p
u

rc
h

as
e

o
f

S
p

ec
ie

s
S

o
il

ta
ti

o
n

p
o

u
n

d
V

ia
b

il
it

y
P

u
ri

ty
R

el
ea

se
s

se
ed

f

in
ch

es
nu

m
be

r 
g

- 
- 

- 
- 

- 
pe

rc
en

t
- -

 - 
- 

Li
nu

m
 le

w
is

i i
M

/L
N

P
F

in
e

 t
o

 c
o

a
rs

e
 t

e
xt

u
re

d
,

1
0

–
2

4
2

7
8

,0
0

0
–

B
/D

9
0

9
5

–
9

9
‘A

p
p

a
r’

5
L

e
w

is
 f

la
x

  
w

e
ll 

d
ra

in
e

d
4

2
2

,3
2

5

Li
nu

m
 p

er
en

ne
M

I
P

F
in

e
 t

o
 c

o
a

rs
e

 t
e

xt
u

re
d

,
1

0
–

2
4

2
7

8
,2

8
0

B
/D

9
0

9
5

–
9

9
 N

o
n

e
2

P
e

re
n

n
ia

l f
la

x
  

w
e

ll 
d

ra
in

e
d

Lo
m

at
iu

m
 d

is
se

ct
um

M
/L

N
P

D
ry

, 
ro

ck
y

>
1

4
4

2
,2

2
5

,
D

6
0

–
8

5
8

5
 N

o
n

e
1

F
e

rn
-l

e
a

ve
d

 lo
m

a
tiu

m
1

3
4

,0
0

0

Lo
m

at
iu

m
 n

ud
ic

au
le

M
N

P
S

a
n

d
y

B
/D

6
0

–
8

5
8

5
 N

o
n

e
1

B
a

re
st

e
m

 lo
m

a
tiu

m

Lo
m

at
iu

m
 n

ut
ta

l l i
i

M
N

P
L

ig
h

t 
to

 h
e

a
vy

 t
e

xt
u

re
d

,
1

3
–

1
6

4
2

,2
0

0
–

D
6

0
–

8
0

9
0

 N
o

n
e

1
N

u
tt

a
l l 

lo
m

a
tiu

m
  

w
e

ll 
d

ra
in

e
d

, 
b

a
si

c
4

2
,2

2
5

Lo
m

at
iu

m
 tr

ite
rn

at
um

M
/L

N
P

W
e

ll 
d

ra
in

e
d

 o
r 

d
ry

,
8

–
2

0
4

2
,0

0
0

,
D

7
0

7
5

 N
o

n
e

2
N

in
e

le
a

f 
lo

m
a

tiu
m

  
ro

ck
y,

 a
ci

d
ic

 t
o

 b
a

si
c

1
0

0
,0

0
0

Lu
pi

nu
s 

ar
ge

nt
eu

s
E

/M
N

P
F

in
e

 t
o

 m
e

d
iu

m
, 

co
a

rs
e

>
1

0
1

8
,3

0
0

,
D

9
5

9
0

 N
o

n
e

2
S

ilv
e

ry
 lu

p
in

e
1

2
6

,0
0

0
O

no
br

yc
hi

s 
vi

ci
ifo

lia
M

I
P

S
an

dy
 lo

am
 to

 c
la

y-
lo

am
12

–1
6

22
,0

00
–

D
90

–9
5

95
–9

8
‘E

sk
i’,

5
S

ai
nf

oi
n

26
,0

00
‘R

em
on

t’
P

en
st

em
on

 a
cu

m
in

at
us

E
/M

N
P

D
ry

, o
pe

n,
 s

an
dy

 a
re

as
,

12
–3

0
40

0,
00

0,
B

/D
84

95
 N

on
e

1
S

ha
rp

le
af

 p
en

st
em

on
  o

fte
n 

in
 s

an
d 

du
ne

s
59

2,
37

9
P

en
st

em
on

 d
eu

st
us

E
/M

N
P

B
as

al
t s

ca
bl

an
d,

10
–1

8
40

0,
00

0
B

/D
90

95
 N

on
e

1
S

ca
bl

an
d 

pe
ns

te
m

on
  v

ol
ca

ni
c 

so
ils

P
en

st
em

on
 e

at
on

ii
M

N
P

W
el

l d
ra

in
ed

, r
oc

ky
 to

8–
16

35
0,

00
0–

B
/D

90
–9

5
95

R
ic

hf
ie

ld
4

E
at

on
 P

en
st

em
on

  s
an

dy
 lo

am
40

0,
00

0
S

el
ec

te
d

P
en

st
em

on
 p

ac
hy

ph
yl

lu
s

E
N

P
S

an
dy

 o
r 

gr
av

el
ly

12
–1

6
33

6,
00

0
B

/D
70

95
N

on
e

1
T

hi
ck

le
af

 b
ea

rd
to

ng
ue

P
en

st
em

on
 p

al
m

er
i

E
N

P
W

el
l d

ra
in

ed
 g

ra
ve

lly
10

–1
6

60
9,

67
5–

B
/D

85
–9

0
95

‘C
ed

ar
’

4
P

al
m

er
 p

en
st

em
on

  t
o 

sa
nd

y 
lo

am
61

0,
00

0,
29

4,
00

0
P

en
st

em
on

 s
pe

ci
os

us
E

/M
N

P
C

oa
rs

e-
te

xt
ur

ed
 s

oi
ls

8–
24

40
0,

00
0,

B
/D

66
–9

7
95

 N
on

e
1

S
ag

eb
ru

sh
 p

en
st

em
on

48
1,

54
4

P
en

st
em

on
 s

tri
ct

us
M

N
P

S
ilt

y 
cl

ay
 lo

am
 to

14
–2

6
26

2,
00

0,
B

/D
85

–9
0

95
‘B

an
de

ra
’

3
R

oc
ky

 M
ou

nt
ai

n
  s

an
dy

 lo
am

40
0,

00
0

pe
ns

te
m

on
P

hl
ox

 h
oo

di
i

M
/L

N
P

H
ea

vy
 c

la
y,

 s
ilt

y,
B

60
–8

0
 N

on
e

1
S

pi
ny

 p
hl

ox
  l

oa
m

y,
 o

r 
co

ar
se

  d
ee

p 
so

ils
(c

o
n

.)

Ecological
status

b

Origin
c

Longevity
d

   Planting
requirements

c



60 USDA Forest Service Proceedings RMRS-P-38. 2005

Walker and Shaw Current and Potential Use of Broadleaf Herbs for Reestablishing Native Communities

T
ab

le
 1

—
(C

o
n

.)

M
ar

ke
t

A
d

ap
ta

ti
o

n
av

ai
la

-
A

n
n

u
al

S
ee

d
s

E
xp

ec
te

d
 s

ee
d

 q
u

al
it

y
b

il
it

y
p

re
ci

p
i-

p
er

at
 t

im
e 

o
f 

p
u

rc
h

as
e

o
f

S
p

ec
ie

s
S

o
il

ta
ti

o
n

p
o

u
n

d
V

ia
b

il
it

y
P

u
ri

ty
R

el
ea

se
s

se
ed

f

in
ch

es
nu

m
be

r 
g

- 
- 

- 
- 

- 
pe

rc
en

t
- -

 - 
- 

S
an

gu
is

or
ba

 m
in

or
E

/M
I

P
W

el
l d

ra
in

ed
 s

an
dy

12
-2

5
34

,0
00

–
B

/D
90

80
–9

5+
‘D

el
ar

’
5

S
m

al
l b

ur
ne

t
  l

oa
m

 to
 s

ilt
y 

cl
ay

,
55

,1
15

  b
as

ic
 lo

am
s

S
ph

ae
ra

lc
ea

 c
oc

ci
ne

a
M

N
P

S
an

dy
 lo

am
 to

 c
la

y
6–

35
50

0,
00

0–
D

90
80

–9
0

A
R

S
-2

93
6

3
S

ca
rle

t g
lo

be
m

al
lo

w
50

0,
66

0,
(w

ith
80

0,
00

0
gr

av
ity

ta
bl

e)
S

ph
ae

ra
lc

ea
E

N
P

S
an

dy
 lo

am
 to

 c
la

y
8–

14
50

0,
00

0–
D

90
80

–9
0

A
R

S
-2

89
2

3
 g

ro
ss

ul
ar

ia
ef

ol
ia

50
0,

66
0,

(w
ith

G
oo

se
be

rr
yl

ea
f

85
0,

00
0

gr
av

ity
 g

lo
be

m
al

lo
w

ta
bl

e)
Tr

ifo
liu

m
 re

pe
ns

M
I

P
M

oi
st

, d
ee

p 
so

ils
>

20
67

2,
00

0–
B

/D
80

95
N

on
e

5
W

hi
te

 c
lo

ve
r

88
0,

00
0

V
ic

ia
 a

m
er

ic
an

a
L

N
P

S
an

dy
, c

la
ye

y,
>

9
24

,5
00

–
D

85
–9

5
90

–9
8

N
on

e
1

A
m

er
ic

an
 v

et
ch

  m
ed

iu
m

 te
xt

ur
ed

 s
oi

ls
41

,3
14

V
ig

ui
er

a 
m

ul
tif

lo
ra

M
N

P
S

an
dy

 lo
am

 to
 c

la
y 

lo
am

15
–2

0
80

0,
00

0,
B

/D
40

–6
0

90
–9

5
N

on
e

2
S

ho
w

y 
go

ld
en

ey
e

1,
05

4,
88

5–
1,

05
5,

00
0

a 
R

ef
er

en
ce

s:
 D

ay
to

n 
(1

96
0)

; D
av

is
 a

nd
 o

th
er

s 
(2

00
2)

; G
oo

dr
ic

h 
an

d 
N

ee
se

 (
19

86
);

 H
er

m
an

n 
(1

96
6)

; H
itc

hc
oc

k 
an

d 
C

ro
nq

ui
st

 (
19

73
);

 J
oh

ns
on

 (
19

93
);

 J
or

ge
ns

en
 a

nd
 S

te
ve

ns
 (

20
04

);
 L

in
k 

(1
99

3)
; M

on
se

n 
(2

00
0)

; N
ol

d
(1

99
9)

; P
la

nt
s 

fo
r a

 F
ut

ur
e 

(2
00

4)
; P

lu
m

m
er

 a
nd

 o
th

er
s 

(1
96

8)
; R

ed
en

te
 a

nd
 o

th
er

s 
(1

98
2)

; R
um

ba
ug

h 
(1

98
3)

; R
um

ba
ug

h 
an

d 
ot

he
rs

 (1
99

3)
; S

ha
w

 a
nd

 M
on

se
n 

(1
98

3)
; S

te
ve

ns
 a

nd
 o

th
er

s 
(1

99
6)

; S
te

ve
ns

 a
nd

 M
on

se
n 

(1
98

8)
;

S
te

ve
ns

 a
nd

 o
th

er
s 

(1
98

5)
; U

.S
. D

ep
ar

tm
en

t o
f A

gr
ic

ul
tu

re
, F

or
es

t S
er

vi
ce

 (
19

37
, 2

00
4)

; U
.S

. D
ep

ar
tm

en
t o

f A
gr

ic
ul

tu
re

, N
at

ur
al

 R
es

ou
rc

es
 C

on
se

rv
at

io
n 

S
er

vi
ce

 (
20

04
).

b 
E

co
lo

gi
ca

l s
ta

tu
s:

 E
 =

 E
ar

ly
 s

er
al

, M
 =

 M
id

 s
er

al
, L

 =
 L

at
e 

se
ra

l, 
I =

 In
tr

od
uc

ed
, n

o 
st

at
us

.
c 
O

rig
in

: N
 =

 N
at

iv
e,

 I 
=

 In
tr

od
uc

ed
.

d 
Lo

ng
ev

ity
: P

 =
 p

er
en

ni
al

, B
 =

 b
ie

nn
ia

l.
e 

P
la

nt
in

g:
 B

 =
 b

ro
ad

ca
st

 o
r 

ae
ria

lly
 s

ee
d,

 D
 =

 d
ril

l s
ee

d.
f M

ar
ke

t a
va

ila
bi

lit
y:

 5
 =

 E
xc

el
le

nt
, l

ar
ge

 q
ua

nt
ie

s,
 4

 =
 G

oo
d,

 g
en

er
al

ly
 s

uf
fic

ie
nt

, 3
 =

 F
ai

r,
 s

om
e 

se
ed

 a
va

ila
bl

e,
 2

 =
 L

im
ite

d,
 s

m
al

l q
ua

nt
iti

es
 m

ay
 b

e 
av

ai
la

bl
e,

 1
 =

 V
er

y 
lim

ite
d,

 s
ee

d 
no

t u
su

al
ly

 a
va

ila
bl

e 
ex

ce
pt

 b
y 

co
nt

ra
ct

ha
rv

es
tin

g.
g 

Li
te

ra
tu

re
 v

al
ue

s 
va

ry
 w

id
el

y,
 p

os
si

bl
y 

re
su

lti
ng

 fr
om

 d
iff

er
en

ce
s 

in
 s

ee
d 

cl
ea

ni
ng

 p
ra

ct
ic

es
 a

nd
 th

e 
st

ru
ct

ur
e 

co
ns

id
er

ed
 th

e 
se

ed
.

Ecological
status

b

Origin
c

Longevity
d

   Planting
requirements

c



61USDA Forest Service Proceedings RMRS-P-38. 2005

Current and Potential Use of Broadleaf Herbs for Reestablishing Native Communities Walker and Shaw

species. Additional research conducted by scientists at these
agencies and at universities provides seed and seeding
technology and seeding guidelines for selected species. Plant
materials developed through these efforts are made avail-
able to private growers for increase and for commercial seed
production. In some cases, USDA Forest Service, USDI
Bureau of Land Management, and other State and Federal
agencies have provided wildland seed collections directly to
growers for contract production of local seed sources for
specific projects. Private growers have also made source-
identified seed collections from wildland sites and planted
them in seed fields. The challenge now for public and private
agencies is to set priorities for the seed needs by species and
population to direct research efforts and provide some stabil-
ity for seed producers attempting to contend with the wide
annual fluctuations in postfire seedings as well as the
funding available for revegetation projects.
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