
SECTION 4 

PLANT SPECIES FOR VEGETATING MINED LANDS 

Plant species that  have been used successfully i n  revegetati ng surface- 
mined lands a re  identified and described in t h i s  section. Both common and 
sc ien t i f ic  (Latin) names a re  1 isted t o  c l a r i fy  species identification (Table 
1 ) .  Obviously, t h i s  l i s t  does not include a l l  the plant species that  will 
grow on surface-mined lands. Some species that  have been planted experimen- 
t a l ly  a re  not l i s t ed  because the i r  success beyond i n i t i a l  establishment has 
not been documented; for  others, plant survival a f t e r  several years was very 
low. A few species, though successful in experimental plantings, a re  not 
l i s ted  because they are  unsuited and have l i t t l e  value for  most land uses. 
Many potentially useful species volunteer on mined land, b u t  some of them 
have been unsuccessful where a r t i f i c i a l l y  planted. Others have not been a r t -  
i f i c i a l l y  planted because planting stock or seed has not been comercial ly  
available. Use of some of the l i s t ed  species, too, may be limited a t  times 
when planting stock or seed a re  in short supply or a re  unavailable. 

Several of the l i s t ed  species have been grown successfully i n  experi- 
mental plantings b u t  have not been used, or seldom used, in large-scale or 
commercial plantings. In f ac t ,  on the majority of successfully reclaimed 
surface mines, revegetation has been accomplished w i t h  the use of relat ively 
few plant species. Greater use could be made of many of the l i s t ed  species-- 
some fo r  commercial forestry and agricultural uses, and others for  increasing 
vegetative diversity for  wildl i fe  habitat  and for  restoring vegetational types 
similar to  those that  existed before mining. 

The plant species l i s ted  i n  Table 1 are  described individually in th i s  
section. The terms used to  describe them a re  explained below. 

TYPES OF PLANTS 

The plant species are  classif ied into three types--herbs, t rees ,  and 
shrubs. Each type has an important function in revegetation ef for t s ,  b u t  a l l  
types may not be needed i n  every revegetation scheme. 

Herbs 

Herbs, or herbaceous plants, are  nonwoody and are  classif ied as grasses 
or forbs. Grasses a l l  belong to  the Gramineae (grass) family. Most species 
have a fibrous root system that  helps bind together so i l  par t ic les  and pre- 
vent erosion. Forbs are  herbaceous plants other than those in the grass, 
sedge, and rush families. They generally a re  broad-leaved plants that  have a 



TABLE 1. PLANT SPECIES FOR REVEGETATING COAL SURFACE-MINED 

LANDS I N  THE EASTERN UNITED STATES 

Common Name Sc ien t i  f i c  Name and Authori  ty 
# 

GRASSES 

Western wheatgrass 
*Redtop 
*Big b l  uestem 
T a l l  oatgrass 

Oats 
Caucasian b l  ues tem 
S i  deoats grama 
Brown top  m i  1 1 e t 

*Smooth brome 
Buf fa lograss 

*Bermudagrass 
*Orchardgrass 
*Japanese m i  1 1 e t  

Canada w i  1 drye 
*Weepi ng 1 ovegrass 
Sand 1 ovegrass 

*Ta l l  fescue 'Kentucky-31 ' 
Red fescue 

*Annual ryegrass 
*Perenni a1 ryegrass 
*Deertongue 

Broomcorn m i  1 1 e t 
*Swi tchgrass 

Da l l i sg rass  
*Pearl m i  1 1 e t  
*Reed canarygrass 
*Timothy 

Canada bluegrass 
Kentucky bluegrass 

* L i t t l e  b l  uestem 
*Rye 
*Foxta i l  m i  11 e t  
*Indiangrass 
*Sorghum 
*Sudangrass 

Eastern gamagrass 
*Winter wheat 

Agropyron smithii  Rydb. 
Agrostis gigantea Roth 
Andropogon gerardi V i t m  . 
Arrhenatherum eZatius (L. ) Beauv. ex J .  & C. 

Presl  
Avenu sativa L. 
BothriochZoa caucasica ( T r i  n. ) C . E . Hubb . 
BouteZoua curtipenduZa ( M i  chx. ) To r r  . 
Brachiaria ramosa ( L . ) S t a  p f 
Bromus i n e m i s  Leyss. 
BuchZoe dactyZoides (Nu t t  .) Engelm. 
Qnodon dactyZon (L. ) Pers. 
Dacty Zis gzomerata L . 
EchinochZoa crusgaZZi var.  fmentacea 

(L ink)  W.F. Wight 
Xlymus canadensis L. 
Bagrost is  curvuZa (Schrad . ) Nees 
Wagrostis trichodes (Nut t . ) Wood 
Festuca arundinacea Schreb., s e l e c t i o n  Ky-31 
Festuca rubra L. 
LoZium muZtifZorum Lam. 
LoZium perenne L. 
rtxnicwn ~Zandestinwn L. 
Panicwn miZiaceum L . 
rtxnicum virgatum L. 
PaspaZwn diZatatum Poi r . 
Pennisetum americanum ( L . ) Leeke 
PhaZaris arundinacea L . 
PhZewn pratense L .  
Poa compressa L. 
Poa pratensis L. 
Schizachyriwn scoparium (Michx. ) Nash 
SecaZe cereaZe L. 
Setaria i t a l i c a  ( L  . ) Beauv. 
Sorghas tm nutans ( L. ) Nash 
Sorghum bicoZor (L. ) Moench 
Sorghum sudanense (P i  per)  S t a p f  
Wipsacum dacty Zoides ( L . ) L . 
Witicum aestivwn L. 

( con t i  nued) 



TABLE 1 . PLANT SPECIES (CONTINUED) 

Common Name S c i e n t i  f i  c Name and Author i  ty # 

FORBS - LEGUMES 

Cicer  m i  1 kvetch 
P a r t r i d g e  pea 

*Crownvetch 
I l l i n o i s  bundlef lower 
Soybean 

*Fl  atpea 
*Seri  cea 1 espedeza 

P r o s t r a t e  1 espedeza 
*Korean 1 espedeza 
*Common 1 espedeza 

*Kobe 1 espedeza 
*Bi r d s f o o t  t r e f o i  1 
*A1 fa1 fa 
*White sweetcl over  
*Ye1 1 ow sweetcl over  

Kura c l o v e r  
A l s i  ke c l o v e r  
Crimson c l o v e r  
Zigzag c l o v e r  

*Red c l o v e r  
*\hi  t e  c l o v e r  
*Ladi no c l o v e r  

B i g f l  ower vetch 
H a i r y  vetch 
Cowpea, B l  ack-eyed pea 

*Buckwheat 
*Common sunf lower 

Maximil i a n  sunf lower 
*Japanese f l  eecef l  ower 

Rocky Mountain j u n i p e r  
*Eastern redcedar 

European 1 arch 
*Japanese l a r c h  
*Norway spruce 
*Whi t e  spruce 

AstragaZus cicer  L. 
Cassia fasciculata M i  chx . 
Coroni Z Za varia L . 
Desmanthus iZZinoensis (Mi chx . ) MacMi 1 1 . 
GZycine max (L. ) Merr. 
k t h y r u s  sy Zvestris L . 
Lespedeza cwzeata (Dum. ) G. Don 
Lespedeza daurica var  . schimadai Mats amune 
Lespedeza stipuZacea Maxim. 
Lespedeza s t r ia ta  (Thunb. ex Murr. ) Hook. & 

Arn. 
Lespedeza s t r ia ta  var  . Kobe 
Lotus cornicuZatus L. 
Medicago sativa L . 
MeZiZotus aZba Medi k. 
MeZiZotus o f f ic inaz is  Lam. 
B i f o  Ziwn ambiguwn B i eb . 
TrifoZium hybridwn L. 
TrifoZiwn incamatwn L. 
Pi fo Ziwn medium L . 
BifoZiwn pratense L . 
TrifoZiwn repens L . 
!lYifoZiwn repens L . 
Vicia grandifZora S C O ~ .  
Vicia viZZosa Roth 
Vigna unguicuZata (L.) Walp. subsp. 

unguicuZata 

FORBS - NON LEGUMES 

Fagopym escuZentwn Moench 
He Zianthus annuus L . 
HeZianthus maximiZiani Schrad. 
PoZygonwn cuspidatwn S i  eb . & Zucc. 

TREES - CONIFERS 

Juniperus scopuZomun Sarg . 
Juniperus virginiana L. 
b i x  deciduu M i  1 1 . 
k r i x  ZeptoZepis (Sieb. & Zucc.) Gord. 
Picea abies (L. ) Ka rs t  
Picea gZauca (Moench) VOSS 

(con ti nued) 



TABLE 1. PLANT SPECIES (CONTINUED) 

Common Name S c i e n t i f i c  Name and ~ u t h o r i  t y #  

Red spruce 
*Jack p ine  
"Short leaf p ine  

Slash p ine  
*Aus tri an p ine  

Long1 e a f  p ine  
Ponderosa p i  ne 

*Red p ine  
*P i tch  p ine  

P i t c h  x l o b l o l l y  h y b r i d  
*Eastern wh i te  p ine  
*Scotch p ine  
*Lob1 01 1y p ine  
* V i  r g i  n i  a p i  ne 

Dougl a s - f i  r 
Bal dcypress 

TREES - CONIFERS (cont inued) 

*Red maple 
* S i  1 ver  map1 e 
*Sugar maple 
*European b l  ack a1 der  

Sweet b i  r c h  
*River b i r c h  

Paper b i r c h  
*European wh i te  b i  r c h  

Gray b i r c h  
Hickory 
Pecan 

*Chinese chestnut  
Catalpa 
Hac kberry 
F l  oweri ng dogwood 
Russi an-01 i ve 

*White ash 
*Green ash 
*Black walnut  
*Sweetgum 
*Ye1 1 ow-pop1 a r  
*Osage-orange 
*Crab apple 

Royal paulownia 

Picea rubens Sarg . 
Pinus banksianu Lamb. 
Pinus echinata M i l l .  
Pinus eZZiot t i i  Engelm. 
Pinus nigra Arnold 
Pinus paZustris M i  11 . 
Pinus ponderosa Dougl. ex P. & C.  Laws. 
Pinus resinosa A i  t. 
Pinus rigida M i  1 1 . 
Pinus rigidu x P. taeda ( P .  xrigitaeda) 
Pinus strobus L. 
Pinus syZvestris L. 
Pinus taeda L. 
Pinus virginianu M i  1 1 . 
Pseudotsuga Carr. spp. 
Taxodiwn distichwn (L.) L. Rich. 

TREES - HARDWOODS 
0 

Acer rubrum L. 
Acer saccharinwn L .  
Acer saccharwn Marsh . 
AZnus gzutinosa (L. ) Gaertn . 
BetuZa Zenta L. 
BetuZa n i g m  L . 
BetuZa papyrifera Marsh . 
BetuZa penduZa Roth 
BetuZa popuZifoZia Marsh. 
Carya Nut t .  spp. 
Carya iZZinoensis (Wangenh. ) K. Koch 
Castanea moZZissima B l  ume 
Catalpa S C O ~ .  Spp. 
Ce Ztis occidentaZis L . 
Cornus fZorida L .  
EZaeagnus angusti foZia L . 
Fraxinus americana L. 
fiaxinus pennsy Zvanica Marsh . 
JugZans nigra L. 
Liquidambar styracif lua L. 
Liriodendron tu l ip i fera  L. 
kcZura pornifera ( Ra f . ) S chnei d . 
MaZus M i l l .  spp. 
PauZownia tomentosa (Thunb. ) Steud. 

(con ti nued) 



Common Name S c i e n t i f i c  Name and Author i  tyt 

*American sycamore 
*Hybrid poplars 
*Eastern cottonwood 

B ig tooth  aspen 
*Black cher ry  

Sawtooth oak 
*Whi t e  oak 

Shingle oak 
*Bur oak 

P i n  oak 
Chestnut oak 

*Northern r e d  oak 
*Black l o c u s t  

Black w i l l o w  
American basswood 

*Indigobush 
Black chokeberry 
Korean barberry 
S i  b e r i  an peashrub 

*Si 1 ky  dogwood 
Gray dogwood 
Red-osier dogwood 
Hawthorn 

*Autumn 01 i ve 
*Shrub 1 espedeza 
*Japan 1 espedeza 
*Thunberg 1 espedeza 
Amur p r i  ve t  
Japanese honeysuckl e 

*Amur honeysuckle 
*Morrow honeys uckl  e 
*Tatarian honeysuckle 

Western sandcherry 
Chokecherry 

*Fragrant sumac 
*Shining sumac 
* B r i s t l y  l o c u s t  

Rose-acaci a 1 ocus t 
Mu1 ti f l o r a  rose 
Rugosa rose 

TREES - HARDWOODS (cont inued) 

PZatanus occidentaZis L . 
PopuZus L. spp. 
PopuZus deZtoides Bar t r .  ex Marsh. 
PopuZus grandidentata M i  ch x . 
Pmnus serotina Ehrh. 
Quercus acu t i s s im  Carruth. 
Quercus aZba L . 
Quercus irnbricaria M i  ch x . 
Quercus rnacrocarpa M i  c hx . 
Quercus paZustris Muenchh. 
Quercus prinus L. 
Quercus rubra L. 
Robinia pseudoacacia L. 
SaZix nigra Marsh. 
TiZia americana L. 

SHRUBS 

Amorpha fruticosa L. 
Aronia meZanocarpa (Michx.) E l l i o t t  
Berberis koreana Pa l ib .  
Caragana arborescens Lam. 
Comus a m o m  M i  1 1 . 
Comus racemosa Lam. 
Comus stoZonifera M i  chx . 
Crataegus L . s pp . 
EZaeagnus mbeZZata Thunb . 
Lespedeza bicoZor Turcz. 
Lespedeza japonica L . H . Bai 1 ey 
Lespedeza thwzbergii (DC. ) Nakai 
Ligustrum amurense Carr. 
Lonicera japonica Thunb. 
Lonicera maackii (Rupr. ) Maxim. 
Lonicera rnorrowii A. Gray 
Lonicem tatarica L. 
Prwzus besseyi L. H. Ba i l ey  
Prunus virginiana L. 
Rhus arornatica A i  t. 
Bhus copaZZina L. 
Robinia fertiZis As he 
Robinia hispida L. 
Rosa muZtifZora Thunb. ex Murr. 
Rosa rugosa Thunb. 

(cont inued) 



TABLE 1 . PLANT SPECIES (CONTINUED) 

Common Name S c i e n t i f i c  Name and Author i ty  
# 

SHRUBS (continued) 

Memori a1 rose Rosa wichuraiana Crep. 
Purple o s i e r  w i l l ow Salix  purpurea L . 
American e lde r  Sambucus cawdensis L. 
S i l v e r  buf fa lober ry  Shepherdia argentea (Pursh) Nutt.  
Arrowwood Virbumwn dentatum L. 

#Names and au tho r i t i e s  mostly f o l  1  ow: 

Te r re l l ,  E. E.  1977. A check l i s t  o f  names o f  3,000 vascular p lants  o f  
economic importance. USDA Agr i  c. Handbook No. 505. 

and 

L i t t l e ,  E. L. 1979. Check l is t  o f  Uni ted States Trees. USDA Agric. 
Handbook No. 541 . 

Other sources are: 

S t a f f  o f  L. H. Ba i ley  Hortorium, Cornel l  Univ. 1976. Hortus Third:  A 
concise d ic t i onary  o f  p lants  c u l t i v a t e d  i n  the Uni ted States and Canada. 
Macmillan Publ. Co., Inc.  New York. 

*Detai led informat ion i s  given on i nd i v i dua l  descr ip t ion sheets i n  t h i s  sec- 
t i on .  The o ther  species are  b r i e f l y  described i n  Tables 2, 3, 4, and 5. 



tap root or  branching tap root system. The forbs are  fur ther  c lassif ied as 
legumes or nonlegumes. For vegetating mined lands, legumes usually are  used 
and are  especially valuable because they are  ni trogen-fixing plants,  i .e . ,  by 
the i r  symbiotic relationship w i t h  Rhizobiwn bacteria they convert atmospheric 
nitrogen into a form in the soi l  t ha t  i s  usable by plants. 

The herbs a re  especially beneficial for the quick establishment of vepe- 
ta t ive  cover for  erosion control. Some herbaceous species a1 so provide long- 
term s i t e  protection and are  suitable for  agricultural uses and for  wildl i fe  
habitat. 

Life Span-- 

The l i f e  span of herbaceous plants i s  e i ther  annual, biennial, or peren- 
nial (long-lived), whereas t rees  and shrubs a l l  are  perennial species. This 
knowledge can help the reclamation manager in planning the best use of dif-  
ferent species into a revegetation program. 

Annuals--These plants make vegetative growth, flower, produce seed, and 
d ie  a l l  within 1 season or 1 year. Annuals reproduce only from the seed they 
produce during th i s  l i f e  cycle. Some annuals, such as Korean and Kobe les- 
pedeza, usually regenerate (volunteer) a stand each year from the seed they 
produce, b u t  other annuals such as rye and mil le t  cannot be depended on to  
volunteer sat isfactory stands. Annuals a re  usually the best species t o  plant 
for  the quick establishment of a vegetative cover. 

Biennials--These are  plants tha t  l i v e  for  only 2 growing seasons. Some 
biennials such as yellow sweet clover, produce most of the i r  vegetative growth 
i n  the year they a re  sown. In the second year they produce vegetative growth 
early i n  the season, then flower, produce seed, and die. 

Perennials--Most of these plants l i ve  a t  leas t  3 years and usually longer. 
Herbaceous perennials die  back to  the ground each year b u t  regenerate new 
growth from roots or crowns. They also reproduce from seed. Plants of a few 
perennials such as perennial ryegrass a re  relat ively short-lived ( 2  to  4 
years) ,  b u t  most perennials have a longer, usually indefini te ,  l i f e  span. 

Season of Major Growth-- 

Knowledge of when herbaceous plants grow i s  helpful i n  determining how 
and when each species can be used to  best advantage i n  the revegetation 
scheme. ' The growth period of herbaceous plants i s  grouped into two major 
seasons--cool and warm. 

Cool-season species grow mostly in the spring and f a l l  and usually a re  
dormant, semidormant, or grow slowly i n  the summer. These plants normally a re  
dormant in the winter, though there a re  exceptions in the southern areas of 
the coal regions where some of the cool-season species may continue growth 
during the winter months. Cool-season species normally are  most easi ly  es- 
tablished by seeding in the spring and l a t e  summer t o  early f a l l .  A few 
species, such as a l f a l f a ,  crownvetch, and birdsfoot t r e fo i l  a lso will grow in 



the summer, b u t  usually are  sown i n  the spring or l a t e  summer and are  classi-  
f ied as cool-season plants in th i s  guide. 

Some cool-season plants a re  called winter annuals. They normally are  
sown i n  the f a l l .  After the seeds germinate, the plants make some growth be- 
fore going dormant or semidormant over winter. These plants resume growth i n  
the early spring, produce seed i n  l a t e  spring or  early summer, and then die. 
Most of the winter annuals a1 so produce cover when sown in the spring. Rye, 
winter wheat, annual ryegrass, and hairy vetch are  examples of winter annuals. 

Warm-season species grow mostly i n  the l a t e  spring and summer and are 
dormant i n  early spring, fa1 1, and winter. Warm-season -species usual ly  a re  
sown i n  the spring. Summer annuals, such as foxtail  mil le t  and sorghum, are  
normally sown in l a t e  spring and early summer and are  especially useful for  
the quick establishment of vegetative cover. These species complete the i r  
l i f e  cycle during l a t e  summer and early f a l l .  Both summer and winter annuals 
can be grown to produce mulch in place . 
Trees 

Trees a re  large woody plants that  generally have a single stem and a de- 
f in i  t ive  crown shape. They are  classif ied as conifers (cone bearers) or 
hardwoods. Most conifers belong to the pine family and a re  evergreen ( three 
of the 1 isted conifers a re  deciduous). Hardwoods belong to plant families 
other than pine and most a re  deciduous, i . e . ,  t he i r  leaves drop annually. 

Trees a re  not very effective for erosion control i n  the early stages of 
growth, b u t  as crown closure and l i t t e r  formation occur they will provide 
long-term or permanent cover and s i t e  protection. Given suff ic ient  time, 
some trees  produce wood or timber products of commercial value. Nany species 
provide food and cover for  wildl i fe  purposes. A few species are  nitrugen- 
f ixers .  Because they can improve soil  conditions, n i  trogen-fi xers may serve 
as "nurse" species where interplanted w i t h  other t r e e  species. 

Tree Size-- 

The re la t ive  height of a mature t r e e  growing i n  i t s  natural range and 
on natural so i l s  i s  classif ied and defined as follows: small : 20 to  40 
feet ;  medium: 40 to  90 feet ;  large: 90 t o  150 fee t .  Knowledge of t r e e  s ize  
may be useful in selecting t rees  for  screening or landscaping purposes, or t o  
help envision the future appearance of a forest  plantation. 

Shade To1 erance-- 

Shade tolerance i s  the term commonly used t o  express the capacity of a 
t ree  or  shrub to  develop and grow in the shade of other t rees .  Although over- 
simplified, shade tolerance for  the purpose of th i s  guide i s  categorized and 
defined as follows: tolerant: trees can to lera te  or withstand fu l ly  shaded 
conditions (low l ight  intensi ty)  usually for  long periods of time; intolerant: 
t rees  cannot to le ra te  shaded conditions (require relat ively hish l iqh t  inten- 
s i t y )  ; intermediate to1 erance: t rees  can to lera te  par t ia l -  shading or can 
to lera te  fu l l  shade for  short periods. 



Knowledge of the shade tolerance of a species may seem unimportant in 
vegetating a newly mined s i t e .  Often, however, several species of t rees  and 
shrubs are  planted together or plantings may be staggered over a period of 
several years. As plant growth progresses, some species overtop and shade 
others. Some species are adversely affected by shading b u t  others are not. 
For exampl e ,  hardwoods, where i nterpl anted wi t h  intolerant species of pi ne, 
often overtop and shade the slower growing pine, causing them to lose vigor 
and eventually die. Conversely, species tolerant  of shade such as spruce may 
i n i t i a l l y  grow slowly in the shade of larger or fas te r  growing plants,  b u t  
eventually will equal or emerge above them. 

Shrubs 

Shrubs are plants w i t h  few to many persistent woody stems arising from 
the ground and without def ini te  crown shape. Shrubs usually are smaller than 
t rees ,  though in other l i t e ra tu re  some large shrubs may be classif ied as t rees .  
Most of the species l i s t ed  as shrubs herein do not exceed a height of 20 f ee t  
a t  maturity. Shrubs usually do not provide good erosion control in the early 
stages of growth, b u t  within a few years will provide s i t e  protection and can 
be used fo r  screening. They are especially valuable fo r  wildl i fe  food and 
cover. Some shrubs are  nitrogen-fixers. Some of these are legumes; others, 
such as autumn ol ive,  have different  microbial associates that  f i x  nitrogen. 

OTHER CRITERIA FOR SELECTING AND ESTABLISHING SPECIES 

Origin 

Species a re  identified as e i ther  native or introduced (not native).  
Many of the introduced species are naturalized and, l ike  the native sp.ecies, 
will pers i s t  without cultivation. Knowledge of species origin may be useful 
to  reclamation managers because the use of native species i s  an a1 ternative 
fo r  some postmining land uses defined by the Federal regulations on surface- 
mi ne reclamation. 

Area of Use 

A small map showing the eastern coal regions i s  included w i t h  the de- 
scriptions of the plant species. The areas that  are encircled w i t h  a heavy 
l ine  identify the coal regions or portions of them where a plant species has 
been used successfully, or i t s  use i s  recommended. 

For the herbaceous species, these identified areas indicate where a spe- 
cies i s  climatically adapted and expected to grow, b u t  i t s  use on surface 
mines in a1 1 of these areas i s  not necessarily documented. 

For trees and shrubs, areas shown are those where the use of a species 
has been documented. Usually, these areas coincide f a i r l y  closely with the 
natural range of that  species; for  a few species the natural range i s  more 
extensive than that  included in the identified areas. Conversely, some spe- 
cies have been used successfully beyond the i r  natural range. For example, 
the natural range of red pine and jack pine i s  the northernmost part  of the 



Uni ted  States and adjacent southern Canada. Yet, these p ine  have been used 
f a r  south o f  t h i s  range. 

The p r o b a b i l i t y  o f  long l i f e  o r  permanence of a species u s u a l l y  ,is great-  
e r  where p lan ted  i n  o r  near i t s  na tu ra l  range than outs ide  i t s  n a t u r a l  range. 
Planted outs ide  t h e i r  na tu ra l  range, some species o r  some p lan t i ngs  of a spe- 
c ies  may succumb t o  extremes i n  weather, f a i l  t o  regenerate, o r  be suscept ib le  
t o  disease and i n s e c t  pests t h a t  usua l l y  are n o t  a problem i n  t h e i r  na tu ra l  
range. 

E leva t i on  L i m i t s  

P lan ts  u s u a l l y  grow b e s t  i n  the c l i m a t i c  range i n  which they a re  adapted. 
Topographic e leva t i on  in f luences c l ima te  and so can a lso  a f f e c t  t he  es tab l i sh -  
ment and growth o f  p lan ts .  For example, most o f  t he  Appalachian Region i s  i n  
the  na tu ra l  range of V i r g i n i a  pine. But  t h i s  t r e e  does n o t  grow w e l l  above 
2,500 feet ,  e s p e c i a l l y  i n  t h e  nor thern  h a l f  o f  the Appalachians. S i m i l a r l y ,  
a  warm-climate forb such as ser icea lespedeza may germinate and grow a t  the 
lower e leva t ions  i n  nor thern  West V i r g i n i a ,  b u t  w i n t e r  temperatures a t  the  
h igher  e leva t i ons  may be too  severe f o r  the success o f  t h a t  species. L i m i t s  
a re  shown f o r  species where e l e v a t i o n  i s  known o r  suspected t o  be a f a c t o r  
h inde r ing  t h e i  r es tab l  ishment. 

Lower pH L i m i t  

A c i d i t y  (low pH) i s  a major f a c t o r  l i m i t i n g  the  establ ishment o f  vegeta- 
t i o n  on some o f  the  mined lands i n  t he  East. Knowing the  a c i d i t y  to le rance 
o f  a species can be h e l p f u l  i n  s e l e c t i n g  those most s u i t a b l e  f o r  vegeta t ing  
a c i d  mineso i ls .  However, s e l e c t i n g  p lan ts  f o r  a c i d  to le rance may be l ess  i m -  
p o r t a n t  i n  the f u t u r e  due t o  changing p rac t i ces  i n  min ing and reclamation, 
such as segregat ion and planned placement o f  overburden s t r a t a ,  replacement 
of n a t i v e  s o i l ,  and treatment of a c i d  s o i l s .  A l k a l i n i t y  o r  h igh  pH causes 
revegeta t ion  problems i n  on ly  a few eastern areas. For example, i n  Alabama, 
the southern pines a r e  d i f f i c u l t  t o  e s t a b l i s h  on h igh  pH s p o i l s .  

P l a n t i n g  Ma te r ia l s  

The type o f  p l a n t  mater ia ls  used t o  e s t a b l i s h  the  species a r e  i d e n t i f i e d  
on the  d e s c r i p t i o n  sheets. With few except ions, t rees  and shrubs are  most of- 
ten es tab l  ished by p l a n t i n g  nursery-grown seed1 ings. The age of nursery seed- 
l i n g s  recommended f o r  p l a n t i n g  on mined lands i s  shown i n  parenthesis.  How- 
ever, seedl ings o f  the  same age are  n o t  always t h e  same s ize;  thus, the  buyer 
must be sure  t h a t  the  seedl ings a re  o f  t he  proper  s i z e  f o r  p lan t ing .  Hybr id  
pop1 ars , and sometimes cottonwood, can be es tab l ished by p l a n t i n g  e i t h e r  
roo ted  o r  unrooted c u t t i n g s  . 

A few o f  the  woody species can be es tab l ished by d i r e c t  seeding. Treat-  
ment o f  t he  seed i s  recommended f o r  some species. The herbaceous species 
genera l l y  a re  es tab l ished from seed. Crowns, sp r i gs ,  and sod a re  used t o  a 
l i m i t e d  ex ten t  f o r  e s t a b l i s h i n g  a few species. Eastern gamagrass and some 
c u l  t i v a r s  o f  Bermudagrass a re  species t h a t  must be p lan ted  vegeta t ive ly .  Seed 
o f  herbaceous legumes and some o f  t he  shrubby 1 egumes should be i nocu la ted  



w i t h  t h e  appropr ia te  Rhizobim bac te r i a .  Wide-spectrum o r  standard inocu lan ts  
a re  a v a i l a b l e  commercially f o r  most o f  t h e  commonly used legumes. Species 
t h a t  r e q u i r e  s p e c i a l l y  prepared inoculum a re  i d e n t i f i e d .  See Sect ion  5 ,  
Vegetat ion Establishment, f o r  a d iscuss ion  and recommendations on s i z e  o f  
p l a n t i n g  stock, spacing of seedlings, t ime o f  p lan t i ng ,  d i r e c t  seeding, and 
i n o c u l a t i o n  o f  1 egume seed. 

Seeding Rate 

Rates o f  seeding a r e  recommended f o r  herbaceous species, and f o r  t r e e  and 
shrub species t h a t  can be d i r e c t  seeded. The ra tes  a re  g iven as pounds per  
acre  o f  pure l i v e  seed (PLS). For some species, a range i n  ra tes  i s  suggested 
both f o r  use i n  mixtures and, where advisable, f o r  seeding alone. The h igher  
ra tes  should be used where environmental cond i t ions  a re  l e a s t  favorab le  f o r  
seedl ing establishment, such as on poo r l y  prepared seedbeds and steep slopes. 
Seeds o f  some species a r e  suscept ib le  t o  damage when sown w i t h  a hydroseeder; 
thus, us ing the h igher  r a t e s  helps compensate fo r  the  damaged seeds. The 
lower ra tes  a re  suggested f o r  t he  l ess  humid areas o f  the  East, and e s p e c i a l l y  
where seed i s  p lan ted  w i t h  d r i l l s .  Special  d i r e c t i o n s  a r e  g iven f o r  t r e e  
species t h a t  can be es tab l ished from p l a n t i n g  o f  nuts. Discussion o f  seeding 
ra tes  and exp lanat ion  o f  pure l i v e  seed (PLS) a r e  g iven i n  Sect ion 5. 

Time o f  Seeding 

The season o r  seasons o f  the  year  i s  i nd i ca ted  when a species normal ly  
i s  seeded. Add i t iona l  in fo rmat ion  on t ime o f  seeding i s  discussed i n  Sect ion 
5. 

Superior Cul t i v a r s  

Va r ie t i es ,  s t r a i n s ,  o r  se lec t ions  w i t h  one o r  more super io r  q u a l i t i e s  
a re  l i s t e d  f o r  some species. When ava i lab le ,  t h e  use of super io r  c u l t i v a r s  
usual 1 y i s  recommended over unimproved cu l  t i  vars. Consult  a g r i c u l t u r a l  
agencies such as your S ta te  Extension Serv ice o r  t he  USDA S o i l  Conservation 
Serv ice f o r  advice on recommended c u l t i v a r s  f o r  your  l o c a l i t y .  

Rate o f  Establ  ishment 

Th i s  q u a l i t a t i v e  r a t i n g  i s  the  l eng th  o f  t ime usua l l y  requ i red  f o r  a her-  
baceous species t o  become es tab l  i shed and develop s u f f i c i e n t  f o l  iage t o  cover 
70 percent o r  more o f  the ground surface. The r a t e s  are: Rapid: t he  des i red  
cover i s  es tab l ished w i t h i n  t h e  f i r s t  growing season a f t e r  seeding ( f o r  f a l l  
sown species, t h i s  inc ludes the  fa1 1 p l u s  the nex t  sp r i ng  growing per iods)  ; 
Moderate: requ i res  more than 1 growing season t o  e s t a b l i s h  the  desi red cover, 
bu t  may no t  r e q u i r e  a f u l l  second growing season; - Slow: requ i res  more than 
2 f u l l  growing seasons t o  e s t a b l i s h  t h e  des i red  cover. 

These c r i t e r i a  apply p r i m a r i l y  t o  a species when sown alone; the  r a t e  o f  
establ ishment could vary some when the  species i s  sown i n  mixtures.  These 
c r i t e r i a  a l s o  assume t h a t  (1 )  seeding i s  done i n  the  appropr ia te  season f o r  
t h a t  species; (2 )  seed was sown on mechanical ly o r  f ros t -p repared seedbeds on 
minesoi ls  t h a t  have been p rope r l y  1 imed and f e r t i l i z e d ;  and (3)  t h e  mineso i ls  



do not have other chemical or physical properties that  would hinder usual seed 
germination and plant development. 

Major Uses 

Major uses of species planted on mined lands a re  1 isted on the descrip- 
tion sheets. Erosion control and watershed protection are  provided by nearly 
a l l  plants a t  some stage of development. However, these uses a re  not l i s t ed  
for  most of the t r e e  and shrub species because these plants usually provide 
l i t t l e  s i t e  protection during the f i r s t  few years a f t e r  planting. Converse- 
ly, many of the herbaceous species provide rapid cover and are  especially 
important for  erosion control and watershed protection. Nearly a l l  species 
contribute t o  esthet ics;  for  a few species, es thet ics  and screening can be 
major uses. 

Comments 

This i tem includes other factors of in te res t  or importance, and data on 
growth performance of some of the t r e e  species. Much of the t r ee  growth data 
was gathered in a recent survey of 30-year-old experimental plantings. Data 
on t r e e  performance a re  averaged from a number of t e s t  s i t e s  in the States 
indicated and include percent survival, average diameter a t  breast height 
(dbh), average height, and basal area (an indicator of stand density). Most 
of the basal area values were calculated by mu1 tiplying the number of sur- 
viving trees per acre (determined from percent survival) by the mean cross- 
section areas of the t rees  (determined from average d b h ) .  Trees i n  the ex- 
perimental plantings were on a 7- by 7-foot spacing (890 t rees  per acre) .  

SPECIES DESCRIPTIONS 

Descriptions have been prepared on individual pages for  species that  a re  
most frequently used and recommended, and for some that  have proven successful 
i n  experimental plantings b u t  otherwise may have been l i t t l e  used. For spe- 
ies of lesser  importance, and those seldom used, similar b u t  less  detailed in- 
formation i s  given i n  Tables 2,  3, 4,  and 5. The species descriptions are  
arranged by plant type in the order: grasses, forbs, t rees ,  and shrubs. 



REDTOP ( ~ g r o s t i s  gigantea) 

Type of plant: Grass 

Origin: Introduced 

Life span: Perennial 

Season of major growth: Cool 

Lower pH l imit:  4.0 t o  4.5 

Planting materials: Seed 

Seeding rate:  2 t o  4 Ib/acre i n  
mixture; 3 to  6 lb/acre alone 

Time of seeding; S p r i n g ;  l a t e  
summer 

Rate of establ ishment: Moderate 
to rapid 

Major uses: Erosion control (temporary cover) 

Comments: Redtop i s  tolerant  of a wide variety of soil  and moisture 
conditions. I t  grows on very acid and clayey so i l s .  I t  i s  especially 
adapted to  wet s i t e s  and poorly drained so i l s ,  b u t  i s  also drought 
resis tant  when established. Spreads by seed and rhizomes. Forms a 
sod tha t  i s  useful for  controlling erosion on s i t e s  with overland flows. 
Sometimes recommended for use i n  f a l l  seedings, b u t  the small plants 
produce l i t t l e  cover in the f a l l .  They do i n i t i a t e  new growth and 
produce rapid cover early the following spring. Redtop i s  re lat ively 
short lived; the stands usually give way to other species a f t e r  3 to  
4 years. Value as a forage crop is relat ively low. Adapted t o  most 
of the Eastern United States ,  except the deep South. 



BIG BLUESTEM ( ~ n d r o ~ o g o n  gerard i  ) 
L ITTLE BLUEST EM ( ~ c h i z a c h ~ r i w n  scoparium) 

Type of plant: Grass 

Origin: Native 

Life span: Perennial 

Season of major growth: Warm 

Lower pH l imit:  4.5 

Planting materials: Seed 

Seeding rate:  4 t o  8 lb/acre in 
mixture; 8 t o  15 Ib/acre alone 

Time of seeding: Spring 

Superior cul t ivars:  'Kaw' big 
bluestem, 'Aldous' and 'Blaze' 
1 i t t l  e bl uestem 

Rate of establishment: Slow to  moderate 

Major uses: Watershed protection (long-term cover) ; forage; wild1 i f e  
habitat; es thet ics  

Comments: Native to  a l l  Eastern States ,  these species may be slow to  develop 
cover, b u t  once establ ished, the stands require 1 i t t l e  maintenance. 
Height of big bluestem may reach G to  7 fee t ;  l i t t l e  bluestem 3 t o  4 fee t .  
To develop a more diverse stand of native plants, sow these grasses i n  
mixtures with other native species such as partridge pea, Indiangrass, 
and switchgrass. Include a l ight  seeding of rye or oats in the mixture 
t o  provide i n i t i a l  cover, or seed the native grasses into the residue 
of a summer annual crop grown the year before. Seeds of the bluestems 
are  l i gh t  and f luffy and can be more d i f f i c u l t  to  d r i l l  or broadcast 
than seeds of most grasses. Germination and purity of seed often i s  
low, so be sure that  seeding rates  are  based on PLS values. Bluestems 
can provide summer forage for  livestock and cover f o r  game birds and 
mammals. Where the herbage i s  not used, occasional removal of heavy 
l i t t e r  buildup i n  older stands will help maintain viqorous plant growth. 
In pasture, rangeland, or wildl i fe  uses, burning i s  the best way to  
remove the heavy 1 i t t e r .  



SMOOTH BROHE (~rornus i n e m i s )  

Type of plant: Grass 

Origin: Introduced 

Life span: Perennial 

Season of majo 

Lower pH l imit  

Planting mater 

Seeding rate:  
mixture; 15 

r  growth: Cool 

i a l s :  Seed 

15 lb/acre in 
lb/acre alone 

Time of seeding: Spr 
summer-early fa1 1 

ing; l a t e  

Superior cul t ivars:  Consult local 
agri cul tural  agencies for  
recommendations 

Rate of establishment: Moderate to  slow 

Major uses : Forage; erosion control (1 ong-term cover) 

Comments: This sod-forming grass i s  best adapted to  the northern half of 
the Inter ior  Coal Provinces and the northern third of Appalachia. 
Kentucky-31 fescue performs bet ter  for  vegetating minesoils in the 
southern part of these regions. Smooth bromegrass i s  a leafy palatable 
forage plant and i s  usually sown with a legume such as a l fa l fa .  Where 
established alone i t  produces a dense sod that  provides good erosion 
control in areas such as grassed waterways that  a re  subject t o  
overland flows. Old stands develop nitrogen deficiency and require 
f e r t i l i za t ion  for  maintenance. Selection of appropriate seed sources 
and variet ies  i s  important for northern vs. southern lati tudes.  
Consult local agricultural authori t ies  for recommendations on the 
variety or type suited for  a given area. 



BERMUDAGRASS (~ynodon ducty lon) 

Type of plant:  Grass 

Origin: 
Life  span 
Season of 
Lower pH 

Elevation 
higher 

ntroduced 
Perennial 

major growth: Warm 
imit: 4.0 ( see  comments) 
l imi t :  Flay winter k i l l  a t  
elevations i n  Appalachians 

Planting materials:  Sprigs; seed 
(common Bermuda only) 

Seeding r a t e :  3 t o  5 lb/acre i n  
mixtures; 7 t o  12 lb lac re  alone 

Sprig spacinq: 2 t o  3 f e e t  a ~ a r t  in  
rows 3 t o  4 f e e t  apar t  

Time of seeding: !lid t o  l a t e  spr ing 
a f t e r  mean da i ly  temperatures exceed 
65" F. 

Time of sprigging: Any month; spring and summer best 

Superior cul t i  vars: 'Tufcote'  (sod type) ; rlidland, Coastal (forage types) 
Rate of establishment: Rapid 
Major uses: Erosion control (quick, short-to-medium-term cover) ; forage 
Comments: Bermudagrass i s  adapted t o  a wide range of minesoil types; b u t  i t s  

practical  use i s  l imited because the  most winter-hardy cu l t iva rs  must be 
planted vegetatively w i t h  pieces of rhizomes and stolons ( sp r ig s ) .  Common 
Bermuda can be seeded, b u t  most commercial seed sources a re  winter hardy 
only i n  t he  southern par t  of the coal-mining areas.  !lidland and 'Tufcote' 
a r e  more winter hardy of the  superior cu l t iva rs  and have survived winters 
i n  southern Indiana and northern West Virginia. 'Tufcote'  i s  more 
to le ran t  than tlidland o r  Coastal t o  low so i l  pH, and reportedly has grown 
i n  West Virginia minesoils a t  pH 3 . 2 .  Bermudagrass grows best  on moist 
heavy s o i l s  i n  warm and hot weather, b u t  i s  a l so  very to le ran t  of droughty 
so i l  conditions and of s a l t y  s o i l s .  Plants grow and spread rapidly by 
stolons and rhizomes. I t  i s  r e l a t i ve ly  long 1 ived in i t s  adapted 
cl imatic range when so i l  f e r t i l i t y  i s  maintained. One of the  most pro- 
ductive forage grasses i n  t he  South with heavy application of f e r t i l i z e r .  



ORCHARDGRASS (Dactylis  glomerata) 

Type of plant: Grass 

Origin: Introduced 

Life span: Perennial 

Season of major growth: Cool 

Lower pH limit: 4.5 

Planting materials: Seed 

Seeding rate: 5 to a lb/acre in 
mixtures; 10 to 15 Ib/acre alone 

Time of seeding: Spring, late 
summer t o  early fal l  

Superior cultivars: Consult local 
agricultural agencies for 
recommended cul t i  vars 

Rate of establishment: Moderate to rapid 

Major uses: Forage; wildlife habitat; watershed protection 

Comments: Orchardgrass i s  similar t o  K-31 t a l l  fescue in growth habits and 
to1  erance to acid minesoil, b u t  generally i s  less persistent, especially 
where management i s  not practiced to maintain i t .  This grass i s  
considered superior to fescue for use in wildlife plantings, especially 
in food patches and clearings vegetated with herbaceous species for 
game birds. Grows well in combination with legumes such as alfalfa,  
red and alsike clovers, or birdsfoot t refoi l .  I t  i s  more adapted than 
most grasses t o  growing in shade. 



JAPANESE MILLET (EchinochZoa cmsgaZZi var. fmunentacea) 

Type of plant: Grass 

Origin: Introduced 

Life  duration: Annual 

Season of major growth: Warm 

Lower pH l imi t :  4.5 

Planting materials:  Seed 

Seeding ra te :  8 t o  12 lb lac re  i n  
mixture; 20 t o  25 lb/acre alone 

Time of seeding: Late spring-early 
summer 

Rate of establishment: Rapid 

Major uses: Erosion 
(quick, temporary 

control 
cover) ; w i  ld l  i f e  habi ta t  

Comments: Use as  a quick cover companion crop w i t h  perennial grasses and 
legumes, or sow alone f o r  growing in situ mulch. Similar  t o  fox ta i l  
mi l l e t ;  but t a l l e r ,  coarser,  more productive of herbage, and provides 
more residue f o r  overwinter cover. Grows well i n  wet s o i l s  and low 
places with occasionally standing water. Seed eaten by song and game 
birds.  Used f o r  food plantings f o r  game birds in  swampy areas and 
around ponds. Japanese mi l l e t  i s  a cul t ivated var ie ty  of wild 
barnyardgrass. Grows b e t t e r  than foxtai  1 m i  11 e t  i n cool regions. 



WEEPING LOVEGRASS (Eragrostis curvuZa) 

Type of plant: Grass 

Origin: Introduced 

Life span: Perennial 

Season of major qrowth: Warm 

Lower pH limit: 4.0 

Elevation l imit:  Avoid higher 
elevations i n  West Virginia 

Planting materials: Seed 

Seeding rate:  2 to  3 lbjacre in 
mixtures 

Time of seeding: Spring to  early 
s umme r 

Rate of establishment: Rapid 

Plajor uses: Erosion control (quick, temporary cover) 

Comments: This grass i s  one of the most tolerant of extremely acid minesoils. 
I t  has grown well on some minesoils with pH 3.8. Establishes cover easi ly  
and quickly, b u t  i s  re lat ively short  lived ( 2  to  4 years) unless foliage 
i s  removed by mowing, burning, or grazing. I t  i s  compatible with many 
other species and i s  best used as the quick cover component in a mixture 
with perennial grasses and legumes, especially in mid- t o  late-spring 
seedings. Although i t  provides good i n i t i a l  cover, weeping lovegrass 
gradually gives way to the other perennial species. I t  i s  suited for  
use on warm dry s i t e s  such as south-facing slopes. The youns spring 
growth of herbage can be used for  pasture, b u t  mature plants are 
relat ively unpalatable to livestock. In some areas of the Southy i t  i s  
cut for  hay when plants are  headina out and the rearowth i s  used for  
winter grazing. Climatically, i t  i s  best adapted to  the southern reqions, 
b u t  sometimes plants survive through winters even in southwestern 
Pennsylvania and a t  2,500 to 3,000 fee t  in West Virginia. Because of 
i t s  t iny seed, only a low seeding ra te  i s  needed. Where used in mixtures, 
exceeding the recommended seeding ra te  may cause extremely dense stands 
that retard the establishment of the companion perennial species. 
Common and 'Ilorpa' are the cultivars most tolerant of acid minesoils. 



' KENTUCKY-31 ' TALL FESCUE (Festuca amndinacea, Selection Ky-31) 

Type of plant: Grass 

Origin: Introduced 

Life span: Perennial 

Season of major growth: Cool 

Lower pH Limit: 4.5 

Planting materials: Seed 

Seeding rate:  19 to  
mixtures; 29 t o  35 

Time of seeding: Spr 

in 
1 one 

11 ing and fa 

Rate of establishment: Moderate 

Major uses : !datershed protection 
(medi um t o  1 ong- term cover) ; forage 
(pasture and hay) 

Comments: !lost used and most versat i le  of the arasses suited for  vegetating 
surface mines. I t  i s  adapted to  a wide range of environmental conditions 
including wet s o i l s ,  droughty s o i l s ,  acid so i l s ,  and alkaline so i l s .  
Stand establishment i s  reasonably f a s t ,  b u t  usually should be sown w i t h  
a "quick cover" grass such as rye in the f a l l ,  or weeping lovearass in 
mid to  l a t e  spring. As with most cool-season grasses, stands usually do 
not thr ive unless mi xed with a legume or occasionally re fer t i  1 ized. 
Flakes luxuriant growth under black locust. Usually becomes the minor 
species in mixtures with sericea lespedeza, crownvetch, or f la tpea.  
Value for  wildl i fe ,  especially for game birds,  considered low by most 
biologists,  b u t  sometimes provides winter forage for  deer. Generally 
not recommended fo r  plantinp in or near wildl i fe  habitat  areas. Nearly 
a1 1 t a l l  fescue seed avai lab1 e today i s  Kentucky-31. 'A1 t a '  t a l l  fescue 
i s  similar b u t  seldom used. 



ANNUAL RY EGRASS (~oZium m u Z t i f  Z o m )  

Type of plant: Grass 

Origin: Introduced 

Life span: Annual 

Season of major growth: Cool 

Lower pH l imit:  4.5 

Planting materials: Seed 

Seeding rate:  4 to  7 Ib/acre in 
mixtures; 20 to  25 I b/acre alone 

Time of seeding: Fall or spring 
(South); spring (North) 

Rate of establishment: Rapid 

!-!ajar uses : Erosion control (quick, 
temporary cover) ; forage 

Comments: This winter annual i s  also known as I ta l ian rveqrass. The 
commercial seed of th i s  species may include seed of common or domestic 
ryeprass, which i s  a genetic mixture of I ta l ian  and perennial ryegrasses. 
Annual ryegrass grows 2 to  3 fee t  t a l l  and i s  t a l l e r  and more vigorous 
than common and perennial ryegrasses. I t  can be sown in the f a l l  or 
early spring, b u t  spring seeding is  advised where winters a re  severe. 
This grass i s  used mostly for  quick temporary cover and sown i n  mixtures 
with 1 ong-1 ived (perennial ) grasses and 1 egumes. The rapid-growing 
vigorous plants of annual ryegrass can strongly compete w i t h  the 
companion perennials; thus, i t s  seeding ra te  should not exceed the above 
recommendation. In warmer climates, ryegrass could be sown alone in 
the f a l l  for  winter cover, and the component of perennial species sown 
the fo l l  owing spring or fa1 1. Ryegrass can be pastured or cut for  hay 
in agricultural  s i tuat ions,  b u t  such use on newly vegetated minesoils 
should be deferred unti 1 perennial species become we1 1 establ ished. 
I t s  value for wildl i fe  i s  limited. 



Type of plant: Grass 

Origin: Introduced 

Life span: Perenni a1 

Season of major growth: Cool 

Lower pH Limit: 4.5 

Planting materials: Seed 

Seeding rate:  5 to  10 lb/acre in 
mixtures; 20 to  25 Ib/acre alone 

Time of seeding: Fa1 1 or spring (South) ; 
spring (North) 

Rate of establishment: Rapid 

Major uses: Erosion control (quick, 
temporary cover) ; forage 

Comments: This species i s  a short-lived perennial. Plants usually l ive  only 
2 t o  3 years and do not successfully reseed t o  perpetuate the stand. 
Plants grow from 1 t o  2 f ee t  t a l l .  Used mostly t o  provide quick temporary 
cover where sown in mixture with long-lived perennial grasses and legumes. 
This species i s  less  vigorous and less  competitive than annual ryegrass 
with companion species. In warmer climates i t  can be sown alone i n  the 
f a l l  fo r  winter cover. Seeding or planting of permanent or long-lived 
perennial species could be made the following year. Spring seeding i s  
advised i n  the northern la t i tudes because winter k i l l ing  may occur. Can 
be used for  pasture or hay, especially in the South, b u t  newly seeded 
minesoils should not be grazed until perennial vegetation i s  well 
established. 



DEERTONGUE (~an i cum clandestinwn) 

Type of plant: Grass 

Origin: Native 

Life span: Perennial 

Season of major growth: Warm 

Lower pH l imit:  4.0 

Planting materials: Seed ( s t r a t i f y  
for  spring seeding) 

Seeding rate:  6 t o  8 lb/acre in 
mixture; 12 to  15 1 blacre alone 

Time of seeding: Late f a l l ;  winter; 
spring ( s t r a t i f i e d  seed) 

Superior cultivars:  Tioga 

Rate of establishment: Moderate to slow 

Major uses: Watershed protection; wildl i fe  habitat  

Comments: This grass was selected for use on acid minesoils because i t  
frequently volunteers on low f e r t i l i t y  and eroded acid s i t e s .  Stands 
usually develop slowly, b u t  once established they pers i s t  without 
additional f e r t i l i z e r  or maintenance. Probably adapted to  a l l  coal- 
mining regions, b u t  tested on minesoils mostly i n  the Northeast. 
Deertongue seed becomes dormant soon a f t e r  i t  i s  harvested and requires 
cold s t r a t i f i ca t ion  t o  produce acceptable germination. Late f a l l  and 
winter seedings allow natural s t r a t i f i ca t ion  of seed. Before sprina 
seeding, s t r a t i f y  seed by moist refriqeration a t  about 37°F for  4 
weeks. Deer and turkey use seed and foliage in the roset te  stage 
(new green growth). Stands establish best where seeded alone. 



SW ITCHGRASS (panicurn uirgatwn) 

Type of plant: Grass 

Origin: Native 
Life span: Perennial 

Season of major growth: Warm 

Lower pH l imi t :  4.0 to  4.5 

Planting materials: Seed 

Seeding rate:  2 t o  5 lb/acre in 
mixture; 5 to  1 2  1 b/acre a1 one 

Time of seeding: Spring 

Superior cul t ivars :  Blackwell ; Kanlow, 
Caddo, Cave-in rock 

Rate of establishment: Moderate to  slow 

Fla jor  uses : Watershed protection (1 ong- 
term cover) ; forage; wildl i fe  habitat 

Comments: Switchqrass has been used on minesoils in most of the eastern coal 
States and couid be used i n  a l l  of them. Plants are  t a l l ,  larqe-stemmed, 
and spread by short rhizomes and seed. Unlike some native gra ises ,  switch- 
grass seed i s  easy to  handle and sow. Stands usually require 2 t o  4 years 
to  develop good cover. Once established, stands require 1 i t t l e  or no 
maintenance except occasional burning where l e f t  solely for cover. They 
can be highly productive of summer forage i f  properly managed. Switch- 
grass and birdsfoot t r e fo i l  a re  compatible for seeding in mixtures, though 
switchgrass will gradually dominate the stand. A mixture of switchurass 
and other native grasses such as Indiangrass, big bluestem, and l i t t l e  
bluestem provides a diversity of species similar t o  that  in-some natural 
grassland areas. I t  also provides cover fo r  some game birds and mammals. 
A l igh t  seeding of rye, wheat, or oats also will help provide quick s i t e  
protection. 'Blackwell' i s  the cul t ivar  most widely used on eastern 
minesoils. I t  grows about 4 f ee t  t a l l .  'Kanlow' i s  t a l l e r  and more robust, 
and can to lera te  inundation for  up  to  20 days. Many other cul t ivars  have 
been tested and most have not proven appreciably bet ter  than Blackwell. 
There a re  many natural ecotypes of switchgrass, so selections can be made 
that  a re  adapt5d to  various environmental conditions. Seeding too heavily 
in a well-prepared seedbed can cause seedling competition. 



PEARL MILLET ( ~ e n n i s e t m  americanwn) 

Type of plant: Grass 

Origin: Introduced 

Life span: Annual 

Season of major growth: Warm 

Lower pH l imit:  4.0-4.5 

Planting materials: Seed 

Seeding rate:  8 to  12 lb/acre in 
mixture; 20 t o  25 lb/acre alone 

Time of seeding: Late spring to mid 
summer 

Superior cultivars:  Gahi-1; Starr  

Rate of establishment: Rapid 

Major uses: Erosion control (quick, temporary cover) 

Comments: Used primarily for quick, temporary cover in late-spring to  
mid-summer seedings. Sow as companion crop with perennials, or sow alone 
for  growing mulch i n  place. Plant or sow perennials into the residue 
(mulch) the following spring. The plant residue i s  composed of large 
stems that  will l a s t  through the second year and sometimes longer. 
Pearl mil le t  may grow 6 to  8 fee t  t a l l  i n  good f e r t i l e  rninesoil. Can 
be grown in Kentucky and southward. Will outyield Sudangrass in the 
Southeast and i s  f ree  from prussic acid. Seeds are used by songbirds. 



REED CANARY GRASS (~halaris arundinacea ) 

Type o f  p l a n t :  Grass 

Or ig in :  In t roduced 

L i f e  span: Perennial  

Season o f  major  growth: Cool 

Lower pH l i m i t :  4.5 

P lan t i ng  ma te r i a l s :  Seed; s p r i g s  

Seeding r a t e :  5 t o  8 l b l a c r e  i n  
mixture;  8 t o  12 1 b l a c r e  a lone 

Time o f  seeding: Spring; l a t e  summer 

Rate o f  es tab l  ishment: r loderate 

Major uses: Eros ion c o n t r o l  ; w i l d 1  i f e  
h a b i t a t  

Comments: Th i s  grass i s  recommended p r i m a r i l y  f o r  mo is t  o r  wet s i t e s  such 
as pond shore l ines,  drainage d i tches ,  grassed waterways, and stream 
channel banks. Th i s  sod-former can be s t a r t e d  i n  g u l l i e s  by p l a n t i n g  
sp r i gs  (small pieces o f  sod) o r  by cover ing the  j o i n t s  o f  f r e s h l y  c u t  
mature stems w i t h  1 t o  2 inches o f  wet s o i l .  Reed canarygrass shoots 
w i l l  push up through as much as 6 t o  8 inches o f  sediment. Seed o f t e n  
has low germinat ion, so pay a t t e n t i o n  t o  the  PLS seeding r a t e .  Th i s  
species i s  drought r e s i s t a n t  and a l s o  w i l l  grow on upland s i t e s .  
General ly,  legumes sown w i t h  t h i s  grass a re  n o t  successfu l .  The seed 
i s  used by game b i r d s .  



TIMOTHY (~hlezun pratense) 

Type of plant: Grass 

Origin: Introduced 

Life span: Perennial 

Season of major growth: Cool 

Lower pH l imit :  4 .5  to 5.0 

Planting materials: Seed 

Seeding rate:  4 t o  7 lblacre in 
mixtures 

Time of seeding: Late summer-early 
f a l l  ; spring 

Superior cul t i  vars: Consult local 
agricultural agencies for  
recommendations 

Rate of establishment: Moderate 

Major uses: Forage; wildl i fe  habitat; erosion control 

Comments: Adapted to  cool, humid climates. Used mostly in northern half of 
Eastern United States.  Used primarily for  hay. Often used on mined 
lands as a subst i tute  for  Ky-31 fescue .in plantings for  wildl i fe  habitat .  
Should be sown with legumes and other grasses. Timothy can be sown in 
the f a l l  with rye or winter wheat and the legumes, such as red clover 
or a l f a l f a ,  sown the following spring. Timothy i s  a relat ively short- 
lived perennial, usually persisting about 5 years, especially where 
n o t  managed for  forage production. Can to1 era te  partial  shading. 



RYE (SecaZe cereale) 

Type of plant: Grass 

Origin: Introduced 

Life span: Annual 

Season of major growth: Cool 

Lower pH 1 imi t: 4.5 

Planting materials: Seed 

Seeding rate:  30 to  60 lb/acre in 
mixture; 80 t o  120 Iblacre alone 

Time of seeding: Fa1 1,  spring 

Superior cul t ivars:  Balbo; Abruzzi 

Rate of establishment: Rapid 

Major uses: Erosion control (quick, temporary cover) 

Comments: Rye i s  widely used as a quick cover companion crop with perennial 
species. I t  is.most useful and effect ive i n  f a l l  seedings and can be 
sown alone to  produce mulch in place. The plants could be kil led with 
herbicide the following spring and perennial grasses and legumes sown 
into the dead material. Another seeding option i s  to  not use herbicide 
b u t  sow the perennial species into the matured rye in l a t e  summer. 
Harvesting the rye grain and seeding perennial herbs into the stubble 
a f t e r  harvest i s  yet another option. Rye seed germinates rapidly; the 
seedlings are  vigorous and quickly provide ground cover. Rye can be 
sown l a t e r  in the f a l l  than most species and s t i l l  be expected to  
produce some winter cover. Superior cul t ivars  normally are  recommended 
b u t  common rye, also called winter rye, i s  sui table  for  cover crop 
purposes. 



FOXTAIL MILLET ( s e ta r ia  i t aZ i ca )  

Type of plant: Grass 

Origin: Introduced 

Life span: Annual 

Season of major growth: Warm 

Lower pH l imit:  4.5 

Elevation l imit:  Avoid high al t i tudes 

Planting materials: Seed 

Seeding rate:  10 t o  15 lb/acre in 
mixture; 20 to  30 lblacre alone 

Time of seeding: Late spring to 
mid summer 

Superior cul t ivars  : German 

Rate of establishment: Rapid 

Major uses: Erosion control (quick, temporary cover) ; wi ldl i f e  food 

Comments: This summer annual grows rapidly and matures in 60 to  80 days 
a f t e r  seeding. Requires high summer temperatures for  best growth. 
Plants are  leafy with slender stems that  provide dense cover while 
green, b u t  the plant residue decays much more rapidly than that  of 
sorghum, Sudangrass, pearl mil le t ,  or Japanese mil le t .  Thus, foxtail  
millet  i s  less  sui table  as an i n  s i t u  mulch for  winter cover. The 
German s t ra in  has somewhat heavier stems and requires a longer growing 
period than common foxtail  millet .  The seed provides food fo r  
songbi rds . 



INDIANGRASS ( ~ o r g h a s t m  nutans) 

Type of p l a n t :  Grass 

Origin: Native 

Life span: Perennial 

Season of major growth: Warm 

Lower pH limit: 4.5 

Planting materials: Seed 

Seeding rate: 5 t o  1 2  lblacre in 
mixtures 

Time of seeding: Spring 

Superior cul t i  vars: Cheyenne, Osage 

Rate of establishment: Slow t o  
moderate 

Major uses: Wildlife habitat; forage; watershed protection (lonq-term 
cover) 

Comments: Indiangrass i s  native t o  al l  Eastern States and in some regions 
will invade naturally into areas where woody vegetation i s  controlled, 
such as under powerlines and on roadsides. I t  can be sown in mixtures 
with other native grasses and legumes t o  help develop or restore a 
facsimile of native grassland types. I t  i s  also possible, b u t  more 
difficult,  t o  establish this grass in pure stands. Indiangrass seed i s  
light and fluffy, and i s  more difficult t o  sow t h a n  seed of most other 
species. Application of fert i l izer will help establish new seedinqs 
b u t  established stands generally require l i t t l e  or no maintenance 
fertilization. Clumps of this grass provide some of the cover require- 
ments for some species of game birds and mammals. Indianqrass produces 
good summer forage f o r  livestock. I t  responds t o  spring burning with 
improved vigor, greater foraqe production, and more rapid stand 
devel opment . 



SORGHUFI (sorghwn bicoZor ) 
SUDANGRASS (sorghum sudanense) 

Type of plant: Grass 

Origin: Introduced 

Life Span: Annual 

Season of major growth: Warm 

Lower pH l imit:  4.5 to 5.0 

Planting material s : Seed 

Seeding rate:  15 to  20 lb/acre in 
mixtures; 25 to  40 Ib/acre alone 

Time of seeding: Late spring t o  
mid summer 

Superior cul t ivars:  Piper Sudangrass. 
Consul t 1 ocal agricul tural agencies 
for  recommendations on sorghum 
and sorghum-Sudangrass hybrids 

Rate of establishment: Rapid 

Major uses : Erosion control (quick, temporary cover) 

Comments: The sorghums, Sudangrass, and sorghum-Sudangrass hybrids a re  drought 
res i s tan t  and are  useful as the quick, temporary cover component of herb- 
aceous mixtures sown in l a t e  spring to  mid sumner. They also can be sown 
alone to  grow mulch in place; perennial species can be planted or sown into 
the plant residue (mulch) the following spring. Plant residues from these 
species will l a s t  through the second year and sometimes longer. There a re  
several types and many cul t ivars  of sorghums. They are  classif ied on the 
basis of use as ( 1 )  grass sorghum; ( 2 )  grain sorghum; (3)  forage sorghum; 
(4) syrup sorghum; and (5)  broomcorn. The grass sorghums include 
Sudangrass and the sorqhum-Sudangrass hybrids and a re  the most l ikely 
choice to  seed for  quick cover for  erosion control. Grain sorghums can 
be used in wildl i fe  food patches. Forage and grass sorghums can be used 
for  pasture, s i lage,  or fodder in agricultural land uses. Superior 
cul t ivars  and hybrids have not been delineated for  minesoil plantings. 
CAUTION : When grown under cer tai  n envi ronmental condi t i  ons , the herbage 
of these species can be poisonous t o  livestock. 



WINTER WHEAT ( ~ r i t i c m  a e s t i v m )  

Type of plant: Grass 

Origin: Introduced 

Life span: Annual 

Season of major growth: Cool 

Lower pH l imi t :  4 .5 

Planting materials:  Seed 

Seeding ra te :  30 t o  60 Ib/acre i n  
mixture; 80 t o  120 Ib/acre alone 

Time of seeding: Fall 

Superior cul t i va r s :  Consult 1 ocal 
agr icu l tu ra l  agencies f o r  
kecommenda ti ons 

Rate of establishment: Rapid 

Major uses: Erosion control (quick, temporary cover) ; grain crop; w i  ld l  i f e  
food 

Comments: Similar  t o  rye in  growth habi t  and adaptation t o  s i t e  and minesoil 
conditions. Can be used a s  a quick cover companion crop w i t h  perennial 
species o r  can be sown alone t o  produce mulch i n  place. In some areas 
wheat i s  used f o r  quick cover and harvested f o r  the grain crop. The 
stubble and straw residue a f t e r  harvest provide so i l  cover un t i l  f a l l  
seeding time when perennial herbs can be sown or  another crop of wheat 
planted and the grain-harvest cycle repeated. The straw residue adds 
organic matter t o  the  minesoil, thus improving the minesoil f o r  
subsequent growth of perennial plants.  Wheat grain i s  preferred over 
rye as  food by most w i ld l i f e  species. Recommendations on fa1 1 seeding 
dates and on best  va r i e t i e s  can be obtained from local agr icul tura l  
agents. 



TABLE 2. GRASS SPECIES OF LIMITED IMPORTANCE OR USE 

Lower Seeding s tates 
Common and Life Growth 

Sci ent i f ic  :4ame Origin span season pH (Ib/acre) Rate Where used 
PLS 

Comment 

Western wheatgrass 
Agropyron smithii 

Tall oatgrass 
Arrhenatherwn etatius 

Oats 
Avena sativa 

Caucasian bl uestem 
BothriochZoa caucasica 

Sideoats grama 
Boute Zoua cuxtipenduta 

Cool 

Cool 

Cool 

Warm 

Warm 

3-$I KS, 0 ~ ~ '  Rhizomatous, sod forming. 
8-10 Spreads onto adjacent toxic 

areas. Moist swales and clay- 
ey so i l s .  

10-1 2 PA, MD, Drought resis tant .  Moisture 
15-20 WV, OH,  and temperature requirements 

IN, IL similar t o  orchardgrass. 
Plants persis t  b u t  not i n  dense 
stands. Seed harvesting di f f i -  
cul t i e s  1 i m i  t seed supply. 

30-50 A l l  States Most often used as  quick, tem- 
porary cover companion crop in 
spri  ng seedings . Fa1 1 -seeded 
variet ies  also available. 

2- 3 K Y ,  MO, Mix w i t h  Appalow or Serala ser- 
3 -6 KS, OK icea lespedeza or  birdsfoot 

t r e f o i l ,  or maintain with 
f e r t i l i z e r .  

5-10 KS, OK, Sow i n  mixtures with other na- 
MO t ive  grasses. Establishes 

f a i r l y  quickly. Good forage. 
Native to  most Eastern States. 
'El reno' i s  superior cul t ivar .  

(continued) 



TABLE 2. GRASS SPECIES (CONTINUED) 

Browntop m i  11 e t  
Brachiaria ramosa 

Buffa lograss 
BuchZoe dactyZoides 

Canada w i  1 drye  
EZymus canadensis 

Sand 1 ovegrass 
Eragrostis trichodes 

Red fescue 
Festuca rubra 

Broomcorn m i l l e t  
Panicwn m i  Ziacewn 

I A Warm 4.5 15-20 
20-30 

N P Warm 4.5 5-10 
10-20 

N P Cool 5.0 10-12 

N P Warm 5.9 1%-3 

I P COO 1 4.5 4- 6 
8-10 

I A Warm 4.5 10-12 

AL 

M O y  KS, 
OK 

OH, IL ,  
I A 

OH, I N ,  
I L ,  I A ,  
MO 

PA, OH, 
MD, wv, 
I N ,  KY-E 

KY 

Adapted t o  southern l a t i  tudes . 
For quick, temporary cover i n  
l a t e  spr ing-ear ly  summer seed- 
inas.  Food f o r  sonq and game 
b i r d s  . 
Adapted t o  droughty minesoi ls .  
Low growing. Spreads by s t o l -  
ons. Mix w i t h  o ther  n a t i v e  
grasses. Slow t o  moderate es- 
tabl ishment. Exce l l en t  forage. 

Slow t o  es tab l i sh .  Sow i n  mix- 
tu res  w i t h  o the r  n a t i v e  grasses. 
Adapted t o  d r y  s i t e s  . Excel 1 - 
en t  forage. Na t i ve  t o  Eastern 
States except those i n  South- 
east.  

Moderately r a p i d  cover on most 
minesoi ls .  Mix w i t h  switch- 
grass and o the r  n a t i v e  grasses. 

Long l i v e d  i n  nor thern  l a t i -  
tudes and h i g h  e levat ions .  
F a i r l y  shade t o l e r a n t .  Capable 
of making dense cover. Several 
v a r i e t i e s  ava i l ab le .  

Use i n  summer annual mix f o r  
game b i r d  food. Good f o r  dove. 
Adapted t o  nor thern  l a t i t u d e s  
Also c a l l e d  proso m i l l e t .  

(cont inued) 



TABLE 2. GRASS SPECIES (CONTINUED) 

Seeding S ta tes  
Common and L i f e  Growth Origin Span Lower Rate Where 

Sci  e n t  i f i c  Name Season L i m i t  pH ( I b / a c r e )  Used 
PLS 

Comment 

- -- - - - - - 

Dall i s g r a s s  I P Warm 4.5 7-12 A L ,  TN, Bunchgrass t h a t  seldom makes 
PaspaZwn dilatatwn A R ,  OK f u l l  cover .  Sow w i t h  legumes 

o r  o t h e r  g r a s s e s .  Good pas ture .  
Seed used by song and game 
bi r d s  . 

Canada b luegrass  I 
Poa compressa 

Ln 
03 

Kentucky bl uegrass  I 
Poa pratensis 

P Coo 1 5.0 5-10 O H ,  IL S i m i l a r  t o  Kentucky b luegrass  
15-25 but  b e t t e r  adapted t o  low- 

f e r t i l i t y  and droughty s o i l s .  
'Reubens ' i s  a s u p e r i o r  
cul  t i v a r .  

P Cool 5 .5  5-1 0 O H ,  IN Shallow-rooted sod-former. 
15-25 IL, IA Adapted t o  l imestone s o i l s  i n  

nor thern  l a t i t u d e s .  Not 
drought  t o l e r a n t .  Slow t o  es-  
t a b l i s h  cover.  Has l im i t ed  
va lue  f o r  vege t a t i ng  mineso i l s  

Eastern gamagrass N P Warm 5.0 
Tripsacwn dacty Zoides 

PA, W V ,  E s t ab l i sh  v e a e t a t i v e l y .  Clumps 
K Y - E ,  VA en l a rge  by s h o r t  rhizomes. Use 

on moist  s i t e s .  Nat ive t o  most 
Eas te rn  S t a t e s .  

./I = Introduced;  N = Native. L/A = Annual; P = Perenn ia l .  

 first 1 i n e  i s  recommended r a t e  f o r  use i n  mix tures ;  second l i n e  f o r  seeding a lone .  Use only  i n  n ix -  
t u r e s  where one l i n e  (range of  r a t e s )  is  shown. 

g ' s ta tes  where use  on minesoi 1 s i s  known. S t a t e s  i d e n t i f i e d  by t w o - l e t t e r  abb rev i a t i on .  S i n s l e  l e t t e r  
fol lowing dash i n d i c a t e s  po r t i on  o f  S t a t e  where used o r  b e s t  adapted,  e .g . ,  KY-E  = e a s t e r n  Kentucky. 



CROWNVETCH ( ~ o r o n i l l a  u a r i a )  

Type o f  p l a n t :  Forb-legume 

O r i g i n :  In t roduced 

L i f e  span: Perenn ia l  

Season o f  major  growth: Cool 

Lower pH l i m i t :  5.0 (see comments) 

P l a n t i n g  m a t e r i a l s :  Seed; crowns 

Seeding r a t e :  5  t o  10 I b / a c r e  i n  
m ix tu res ;  15 t o  20 l b / a c r e  a lone 

Time o f  seeding: Spr ing,  l a t e  sumner t o  
e a r l y  f a l l  ( p l a n t  crowns i n  s p r i n g  
t o  e a r l y  summer) 

Super io r  c u l t i v a r s :  Penng i f t ,  Chemung, 
Emeral d  

Rate o f  estab l ishment :  Slow 

Ma jo r  uses : Watershed p r o t e c t i o n  ( l ong -  
term cove r ) ;  forage;  e s t h e t i c s  

Comments: Crownvetch i s  one o f  t h e  b e s t  p l a n t s  f o r  p r o v i d i n g  cont inuous, 
maintenance- f ree cover  f o r  e ros ion  c o n t r o l .  p l a n t s  a r e  spread by seed and 
by rhizomes (underground r o o t  s t ocks ) ;  thus they  a r e  e s p e c i a l l y  use fu l  f o r  
develop ing t o t a l  cover  on s teep s lopes.  Usua l l y  e s t a b l i s h e d  by d i r e c t  
seeding, b u t  stands can a1 so be s t a r t e d  by t r a n s p l a n t i n g  crowns (sma l l  I 

p l a n t s )  from o l d e r  e s t a b l  i shed  stands. Seeded stands a r e  most e a s i l y  es- 
t a b l i s h e d  on m i n e s o i l s  w i t h  pH 5.5 and h igher ,  b u t  some have been estab- 
l i s h e d  a t  lower  pHs. As stands develop, p l a n t s  w i l l  spread t o  and grow on 
m ineso i l s  w i t h  pH 4.5 and sometimes lower .  Should be sown i n  m i x t u r e  w i t h  
a  qu ick-cover  companion grass such as weeping lovegrass o r  perenn ia l  r ye -  
grass.  Only a  few p l a n t s  o f  crownvetch may become es tab l i shed  t h e  f i r s t  
year ,  b u t  they  w i l l  develop f u l l  cover  a f t e r  3 t o  4 years  and suppress 
assoc ia ted  vege ta t ion .  Do n o t  p l a n t  crownvetch w i t h  t r e e  seed l ings .  A 
good forage p l a n t  b u t  stands can be weakened o r  l o s t  by overgraz ing  o r  by  
t a k i n g  more than  one c u t t i n g  o f  hay annua l l y .  Seeds mature con t i nuous l y  
over  a  p e r i o d  of severa l  weeks; thus, e f f i c i e n t  and e f f e c t i v e  seed ha rves t  
i s  d i f f i c u l t .  Commercial seed i s  u s u a l l y  i n  s h o r t  supply .  The c u l t i v a r  
Emerald i s  recommended i n  t h e  I n t e r i o r  Coal Provinces; Chemung and Penn- 
g i f t  a r e  used mos t l y  i n  t h e  Appalachian Region. 



FLATP EA (~athyrus  s y  Zvestris ) 

Type of plant: Forb-legume 

Origi n:  Introduced 

Life span: Perennial 

Season of major growth: Warm 

Lower pH limit: 4.0 to 4.5 

Planting materials: Seed (special 
i nocu 1 um) 

Seeding rate: 20 lb/acre in mixtures; 
30 1 b/acre alone 

Time of seeding: Spring 

Superior cultivars: Lathco 

Rate of establ ishment: Slow 

Major uses : Watershed protection (long-term cover) 

Comments: Flatpea i s  a long-lived viny species with tendril-bearing stems 
and a climbing growth habit. Stand density increases mostly by rhizomes. 
Stand development i s  slow b u t  eventually a complete ground cover i s  
established that suppresses associated vegetation and prevents establish- 
ment of volunteer plants. Flatpea should n o t  be used in combination 
plantings with trees. I t  i s  drought resistant and more tolerant than 
crownvetch and most other legumes of acid minesoils. I t s  primary value 
i s  for erosion control on cri t ical  slope areas. Where given free choice 
to graze a number of grasses and legumes, cat t le  did n o t  eat flatpea b u t  
horses did. 



SERICEA LESPEDEZA (~espedeza cuneata) 

Type of plant: Forb-legume 

Origin: Introduced 
Life span: Perennial 
Season of major growth: Warm 
Lower pH l imit :  4.5 

Elevation l imi t :  Not above 2,000 fee t  
i n  northern West Virginia or 1,200 
fee t  i n  Pennsylvania 

Planting materials: Seed 

Seeding ra te :  Hull ed and scarified 
seed--10 to  20 Iblacre in mixtures; 
Increase ra te  by 10 to  15 1 blacre for  
unscarified or unhulled seed 

Time of seeding: Late winter to  early 
summer ( In  mid summer to  early f a l l ,  
a t  l eas t  one-half of seed should be 
unhull ed) 

Superior cul t ivars :  Inters tate;  Sera1 a;  Appalow (a  low-growing form) ; Caricea 
Rate of establishment: Slow 
Major uses : Watershed protection (long-term cover) ; esthet ics  ; forage 
Comments: Sericea i s  widely used for  erosion control and soi l  building, es- 

pecially i n  the central and southern Appalachian Coal Field. Use i n  north- 
ern la t i tudes i s  limited by short growing season that  prevents seed s e t .  
Stand establishment i s  re lat ively slow; thus i t  should be sown w i t h  a 
"quick cover" grass, such as weeping lovegrass. In mixture with grass, 
sericea usually becomes the dominant species a f t e r  about 3 t o  4 years. I t  
usually forms dense stands that  prevent or  retard the natural invasion of 
other plants.. I t  i s  considered low in value for  wildl i fe  by most biolo- 
g i s t s .  Sericea can be used for  grazing and cut for  hay when the forage i s  
young and tender (plants should not be over 10 to  1 2  inches t a l l  for these 
uses). Can benefit t r ee  growth in combination plantings providing trees 
grow above the lespedeza (see section on combination plantings) . The main 
advantage of sericea for  reclamation i s  that  i t  provides a long-term or 
permanent cover that  requires l i t t l e  or no maintenance. 



KOREAN LESPEDEZA (~espedeza stipulacea) 

Type of plant: Forb-legume 

Origin: Introduced 

Life span: Annual 

Season of major growth: Warm 

Lower pH l imit:  5.0 

Elevation l imit:  Not above 2,000 fee t  
in northern West Virginia or 1,200 
fee t  in Pennsyl vania 

Planting materials: Seed 

Seeding rate:  6 to  12 lblacre i n  
mixtures; 20 to  25 lblacre alone 

Time of seeding: Spring 

Superior cul t ivars :  Climax ( l a t e  maturing) ; Iowa 6 (ear ly maturing, use 
in northern part  of 1 espedeza region) ; Rowan ( intermediate maturing) 

Rate of establishment: Moderate to rapid 

Flajor uses : Wild1 i f e  food; forage (hay and pasture) ; forestry (companion 
1 egume with t rees)  ; watershed (ear ly cover) 

Comments: Readily reseeds in adapted climatic range; thus i t  can be con- 
sidered as a long-term component of vegetative cover. Provides early or 
quick legume component i n  spring sown grass-legume mixtures. Plant 
residue provides poor ground cover i n  winter. More sensi t ive than 
sericea and Kobe 1 espedeza to  excess soi l  manganese. Seed of Korean i s  
a preferred food by quail. Produces high-quality hay. 



COMMON LESPEDEZA (~e spedeza  s t r i a t a )  
KOBE LESPEDEZA (~e spedeza  s t r i a t a )  var . Kobe 

Type of plant: Forb-legume 

0rigi n: Introduced 

Life span: Annual 

Season of major growth: Warm 

Lower pH l imit:  4.5 

Elevation l imit :  Below 2,000 fee t  a t  
northern l imits of range 

Planting materials: Seed 

Seeding rate:  8 to  15 1 blacre i n  
mixtures; 25 to  30 Ib/acre alone 

Time of seeding: Spring 

Superior cul t ivars :  Kobe, Tenn. 76 

Rate of establishment: Rapid to  moderate 

Major uses: Wild1 i f e  food; forage (.hay and pasture) ; forestry (.companion 
legume with t rees)  

Comments: Common lespedeza i s  also called Japanese lespedeza, Japanese 
clover, and s t r i a t e  lespedeza. I t  has a low-growth form and i s  less  
productive of herbage than the variet ies  Kobe and Tenn. 76. Kobe i s  the 
most widely used and most familiar cul t ivar  of th i s  lespedeza. I t  i s  
similar t o  Korean i n  growth form b u t  i t  matures l a t e r  and i s  not adapted 
as f a r  north. I t  i s  more tolerant than Korean of h i g h  levels of 
manganese i n  the s o i l .  Readily reseeds i n  i t s  adapted climatic range. 
Generally used for quickly establishing a legume i n  mixtures w i t h  
grasses or w i t h  grasses and perennial legumes. Recommended as a ground 
cover species for  use with pine in the southern pine region. Growth 
stops a f t e r  f i r s t  k i l l ing  f ros t  and cover value of plant residue 
diminishes as winter progresses. 



BIRDSFOOT TREFOIL (~otus cornicuZatus) 

Type of plant: Forb-legume 

Origin: Introduced 

Life span: Perennial 

Season of major growth: Cool 

Lower pH limit: 4.5 

Planting materials: Seed 

Seeding rate: 5 t o  8 lb/acre in 
mixtures; 10 t o  1 2  lb/acre alone 

Time of seeding: Spring, late summer 
t o  early fa1 1 

Superior cul t i  vars : Empi re, Vi king, 
Mansf i eld , Dawn 

Rate of establishment: Rapid t o  moderate 

Major uses: Watershed protection (medium-term cover) ; forage 

Comments: This relatively low-growing legume grows best in the northern 
half  of the coal mining regions. Stands also are easily established near 
the southern limits of the adapted area (Kentucky and southern West 
Virginia) b u t  their l i f e  span usually i s  shorter than in the northern 
areas. Trefoil has a high tolerance t o  salt  and higher tolerance t h a n  
most legumes t o  excess manganese in minesoils. Plants are smaller, less 
aggressive, and inferior in cover qualities compared with those of 
crownvetch, flatpea, and sericea lespedeza. Generally, trefoil is  most 
useful for erosion control and for forage where sown in mixture with a 
grass such as t a l l  fescue, timothy, or orchardgrass. The cultivar 
Empire has a more decumbent growth and is  more winter hardy than Viking 
or !.!a nsf i el d .  Vi king has better seed1 i ng vigor . Narrow1 eaf trefoi 1 
(var. tenuifoZim) is  a 1 inear-leaved variant t h a t  has a more prostrate 
growth form t h a n  birdsfoot. I ts  performance i s  similar t o  birdsfoot 
on minesoils. Dawn is  a disease-resistant cultivar used in southern 
Missouri. Research in several Southern States i s  underway t o  select and 
breed cultivars adapted t o  southern regions. 



ALFALFA (~edicago sat iva)  

Type of plant: Forb-legume 

Origin: Introduced 

Life duration: Perennial 

Season of major growth: Cool 

Lower pH limit: 5.5 

Planting materials: Seed 

Seeding rate: 4 t o  1 2  Iblacre in 
mixtures; 12 to 18 lblacre alone 

Time of seeding: Spring; late summer 

Superior cultivars: Ranger, Buffalo. 
Consult local agricultural agencies 
for recommendations 

Rate of establishment: Rapid t o  moderate 

Major uses: Forage; wi ldl ife habitat; erosion control 

Comments: This widely grown species i s  one of the most valuable forage 
plants in the United States. I t  thrives on fer t i le ,  nonacid, and well- 
drained soils. Use of alfalfa on mined lands has been mostly in northern 
Illinois and similar areas where the minesoils do n o t  require additions 
of lime or fert i l izer.  Not recommended for acid minesoils unless the 
soils are 1 imed t o  near neutrality (pH 7.0) and adequately fertilized 
with phosphorus. Use primarily on areas t h a t  will be managed for 
forage production or wildlife openings. I t  makes good pasture when 
mixed with orchardgrass, smooth bromegrass, or ta l l  fescue. Although 
generally considered a cool-season species, alfalfa makes succulent 
growth i n  the summer as well as in spring and fa l l .  Stands are subject 
t o  damage by alfalfa weevil and several diseases. Some varieties are 
not winter hardy. Consult local agricultural authorities for advice on 
cultivars t h a t  are winter hardy and resistant t o  diseases and insects. 



YELLOW SWEETCLOVER ( M e l i l o t u s  o f f i c i n a l i s )  
WHITE SWEETCLOVER (MeZiZotus aZba) 

Type o f  p l a n t :  Forb-legume 

O r i g i n :  In t roduced 

L i f e  span: B ienn ia l  

Season o f  major growth: Cool 

Lower pH l i m i t :  5.5 

P lan t i ng  ma te r i a l s :  Seed [ s c a r i f i e d )  

Seeding r a t e :  4 t o  7 l b /ac re  i n  
mix tu re ;  10 t o  15 Ib /ac re  a lone 

Time o f  seeding: Spr ing 

Rate o f  establ ishment:  Rapid 

Major uses: Erosion c o n t r o l  
( q u i c k  cover) 

Comments: Sweetclover gene ra l l y  i s  considered i n t o l e r a n t  o f  a c i d  s o i l s ,  b u t  
r e s i s t a n t  t o  drought. It makes r a p i d  growth and q u i c k l y  prov ides a 
vege ta t i ve  cover. On s u i t a b l e  s o i l s  i t  may suppress slower growing 
companion perennia l  species, e s p e c i a l l y  where i t s  seeding r a t e  i s  ex- 
cess ive.  P lan ts  mature the  second year,  produce seed, and d ie .  New 
p l a n t s  w i l l  vo lunteer  f rom seed most years t h e r e a f t e r .  Sweetclover i s  
a va luab le  p l a n t  f o r  bee pas ture  (honey produc t ion) .  I n  a g r i c u l t u r e ,  
i t  i s  used main ly  as a so i l - improv i  ng crop. Can be used f o r  hay and 
pasture, b u t  l i v e s t o c k  b l o a t  i s  a p o t e n t i a l  hazard when grazed. Annual 
v a r i e t i e s  o f  w h i t e  sweetclover a re  ava i l ab le .  



RED CLOVER (!l'rifoZiwn ~ r a t e n s e )  

Type of plant: Forb-legume 

Origin: Introduced 

Life span: Biennial-perennial 

Season of major growth: Cool 

Lower pH l imit :  5.0 

Planting materials: Seed 

Seeding rate:  4 t o  8 lblacre i n  
mixtures; 8 to  12 lb/acre alone 

Time of seeding: Spring; l a t e  summer 
(southern U.S.) 

S u ~ e r i o r  cul t ivars:  Kenland; Pennscott 

Rate of establishment: Rapid 

Major uses: Erosion control (short-term cover) ; w i  ldl i f e  habitat;  forage 

Comments: Red clover i s  one of the most important hay crops grown on farms 
in the Northeastern United States. I t s  use on mined lands i s  primarily 
to  improve or enrich the minesoil and to  add to  species diversity i n  
food plantings for  wildl i fe .  I t  should be sown with long-lived grasses 
and legumes because i t  has a biennial or short-lived perennial growth 
habit. I t  i s  used as a winter annual i n  the South. Although stands of 
red clover t h i n  out, a few plants will continue to  volunteer for  
several years from seed. Red clover requires a high level of soi 1 
phosphorus. I t  i s  less  drought res i s tan t  than a l f a l f a  and i s  best 
adapted where adequate moisture i s  available throughout the growing 
season. I t  i s  subject t o  damage and stand reduction by several diseases 
and insect pests. 



WHITE CLOVER (~rifoliwn repens) 
LADINO CLOVER (.~rifoZiwn repens) 

Type of p l a n t :  Forb-legume 

Origin: Introduced 

Life span: Perennial 

Season of major growth: Cool 

Lower pH limit: 5.5 

P l a n t i n g  materials: Seed 

Seeding rate: 2 t o  4 lb/acre in 
mi xtures 

Time of seeding: Spring; late summer 

Superior cul tivars: Ladino 

Rate of establishment: Moderate to 
rapid 

Major uses: Wildlife habitat; forage 

Comments: Common white clover i s  used for pasture throughout the Eastern 
United States. However, on minesoils i t  should be used primarily to 
provide diversity i n  species composition, especially in food patches 
or openings planted for wildlife. I t  should be planted with grasses 
and other legumes. Planted alone, white clover provides inadequate 
ground cover during the winter. Due t o  peculiar growth and reproductive 
habits, there i s  no assurance of stand persistency from year t o  year. 
A l t h o u g h  usually considered a perennial, much of  the new growth each 
year may volunteer from seed. Ladino, a large form of  white clover, 
i s  the most widely sown cultivar for use as hay and pasture. 



BUCKWHEAT (~agopyman esculentm) 
COFlFlON SUN FLOWER (h'elianthus annuus ) 

Type of plant : Forb-nonl egume 

O r i g i n :  Buckwheat--Introduced 
Sunfl ower--Native 

Life span: Annual 

Season of major growth: Warm 

Lower pH 1 i m i  t: Buckwheat--4.5 
Sunflower--5.0 

Planting materials: Seed 

Seeding rate:  Buckwheat--25 t o  40 
1 b/acre i n  mixtures; Sunfl ower--4 
t o  6 lb/acre in mixtures 

Time of seeding: Late spring-early 
summer 

Rate of establishment: Rapid 

Major uses: Wildlife habitat;  quick, temporary cover; es thet ics;  food crop 

Comments: Mix w i t h  other summer annual species to  provide diversity i n  f a l l  
and winter foods for  wildl i fe ,  especially fo r  song and game birds. 
Neither species should be depended on alone for  cover. Buckwheat can 
make l a t e  summer cover b u t  the plant residue i s  insufficient for  i n  s i t u  
mulch over winter. Sunflower plants usually a re  too sparsely spaced for  
good cover on the so i l  surface. Thus, these species usually should be 
sown w i t h  perennial grasses or legumes, or  be followed i n  the f a l l  with 
a seeding of another quick cover crop such as rye or wheat. Buckwheat 
i s  excellent for  bee pasture (honey production). Both species add to  
the visual appeal (esthet ics)  when i n  fu l l  bloom. 



JAPANESE FLEECEFLOWER ( ~ o ~ ~ g o n u m  cuspidatum) 

Type of plant: Forb-nonl egume 

Origin: Introduced 

Life span: Perennial 

Season of major growth : Warm 

Lower pH limit: 3.5 

Planting materials: Seed; crowns 

Seeding rate:  3 t o  5 1 blacre 

Time of seeding: Spring 

Superior cul t ivars:  Belmont 
(exceptional ly  to1 erant of acid) ; 
v. compactum (dwarf f l  eecefl ower) 

Rate of establishment: Slow 

Major uses: Watershed protection; cover and food for  w i  Id1 i fe ;  es thet ics  

Comments: This escaped ornamental, a lso called Japanese Knotweed and Mexican 
bamboo, i s  a large,  multistemmed, and heavily branched forb tha t  grows up  
t o  8 fee t  t a l l .  I t  i s  sometimes called a shrub because the heavy robust 
stems give the plants a shrub1 i ke appearance. However, the stems die back 
to  the ground each f a l l  and new growth ar i ses  in the spring from root 
crowns and rhizomes. The plants produce an abundance of seed, and when 
in fu l l  bloom have a fleecy appearance. This species will grow and spread 
on extremely acid minesoil. The accession 'Belmont' was collected from 
plants tha t  reportedly were growing on minesoil with a pH as low as 3 . 2 .  
I t  i s  a good erosion control plant, especially for extremely acid spoi ls ,  
because i t  spreads by seed into gull ies  and over considerable distances 
on barren areas. However, i t  does not readily spread by seed into stands of 
establ ished vegetation. Dwarf fleeceflower i s  a low-growing variety (18 
to  30 inches t a l l )  used commercially as an ornamental ground cover. I t  
i s  less  acid tolerant  than common or 'Belmont' fleeceflower. 



TABLE 3. FORB SPECIES OF LIMITED IMPORTANCE OR USE 

Lower Seeding states 
Common and Life Growth 

PH Rate where 
S c i e n t i f i c  Name O r i g i n  Span Season Limit  ( I b / a c r e )  used 

PLS 

Comment 

LEGUMES 

Cice r  milkvetch I- a' ' Cool 
Astraga Zus cicer 

P a r t r i d g e  pea N A Warm 
Cassia fascicuZata 

3 I l l i n o i s b u n d l e f l o w e r  N P Warm 
Desmanthus iZZinoensis 

Soybean 
GZycine max 

P r o s t r a t e  1 espedeza 
Lespedeza daurica 

var .  schimadai 

I A Warm 

I P Warm 

5.0 d/ 8-1 2 ~ '  KS- 
1 5-20 

5.0 20-30 K Y ,  IN 

5.0 5-10 KS, OK 

5.0 30-50 KY, AL, 
IL, KS 

( ~ d a p t e d  t o  
a l l  S t a t e s )  

4.5 15-20 IN, IL, 
IA, MO, 
KS 

A long- l ived  legume f o r  dryland 
cond i t i ons  . Spreads s lowly by 
r h i  zomes . 
Reseeds, u sua l ly  i n  s p a r s e  
s t ands .  Seed is ea t en  by game 
b i r d s .  Sow i n  mixtures .  Na- 
t i v e  t o  most Eastern S t a t e s .  

Reproduces from seed.  Drought 
r e s i s t a n t .  Component of n a t i v e  
p r a i r i e .  High forage  value.  

For quick cover i n  e a r l y  summer 
and f o r  w i l d l i f e  food. Pro- 
vides  l i t t l e  r e s idue  f o r  w in t e r  
cover .  Sow with quick cover  
g r a s s e s  such a s  sorghums f o r  
overwin te r  i n  s i t u  mulch. Cash 
c rop  on prime farmland. 

S i m i l a r  t o  s e r i c e a ,  bu t  low 
growing. A good ground cover  
t o  p l a n t  wi th  trees. Not suc- 
c e s s f u l  i n  Appalachia. 

( con t i  nued) 



Seeding states 
Common and O r i g i n  L i f e  Growth Lower Rate 

S c i e n t i f i c  Name Span Season Limit where 
pH ( lb /acre)  used 

PLS 

Comment 

Kura c love r  I P 
Trifo Ziwn ambiguwn 

A1 s i ke c l o v e r  I P 
T~ifoZiwn hgbridwn 

Crimson c love r  I A 
TrifoZiwn incamatwn 

Zigzag c love r  I P 
TrifoZiwn mediwn 

Cool 5.0 6-8 W V 
8-1 2 

Cool 5.9 3- 5 MD, WV, 
KY, OH, 
I N ,  I L  

COO 1 5.0 10-15 WV, TN, 
1 5-25 AL, AR, 

T X 

Cool 5.0 6-8 W V 
8-12 

- - - -- - - -- 

Slow t o  es tab l i sh .  Spreads by 
rhizomes, forms a sod. Drought 
r e s i s t a n t ,  a l s o  t o l e r a t e s  wet 
s o i l s .  Requires specia l  inoc- 
ulum. Seed supply scarce and 
uncerta in.  

Adapted t o  wet s o i l s  and s i t e s  
w i t h  over land f lows. For wet 
s i t e s  mix w i t h  grass such as 
redtop and Ky-31 fescue. Pro- 
vides food f o r  w i l d l i f e .  

Winter annual grown most ly  i n  
the  Southeast. Sow i n  l a t e  
summer and f a l l .  Can be used 
alone f o r  w i n t e r  cover, and sow 
perennia l  species t h e  next  
spr ing.  Reseeding v a r i e t i e s  
preferred.  Adapted northward 
t o  Maryland, Ohio, and I 1  l i n o i s .  

Long l i v e d ,  disease and i n s e c t  
r e s i s t a n t .  Spreads by rhizomes. 
To lerant  o f  wet and d ry  s o i l s .  
Requires spec ia l  inoculum. Seed 
supply scarce and uncerta in.  

( continued) 



TABLE 3. FORB SPECIES (CONTINUED) 

Bigflower vetch I A Cool 5.5 15-20 PA, OH Winter annual . Can be seeded 
Vicia grandiftopa KY in to  exis t ing stands of grass .  

Reseeds i t s e l f .  

Hairy vetch I A Cool 5.5 20-30 W V ,  K Y ,  Winter annual. Sow i n  f a l l .  
Vicia viZZosa 40-50 IN, IL Yix w i t h  perennial grass such 

as Ky-31 fescue, o r  sow w i t h  rye 
f o r  overwinter cover; then seed 
perennials the  next year .  

Cowpea I A Warn 4.5 20-30 KY Grown i n  the  Southeastern S ta tes .  
Vigna unguicuZata Use f o r  summer cover and w i l d -  

1 i f e  food. Provides 1 i t t l e  
residue f o r  winter cover. Mix 
w i t h  sorghum or  Sudangrass f o r  
overwinter i n  s i t u  mulch. 4 

W 

NONLEGUMES 

Maximilian sunflower N P Warm 5.0 3- 6 KS 
HeZianthus rnacCimiZiani 

Successful l y  establ  ished with 
nat ive  grasses on abandoned 
spo i l s  graded t o  ro l l ing  top- 
ography, 1 imed, and disced. For 
w i l d l i f e  and range. SCS c u l t i -  
vars ' P r a i r i e  Gold' and 'Aztect 

d l 1  = Introduced; N = Native. 
YA = Annual; P = Perennial. 
C / ~ i r s t  l i n e  i s  recommended r a t e  f o r  mixtures; second 1 ine  f o r  seeding alone. Use only in  mixtures 

where one l i n e  (range of ra tes )  i s  shown. 
&/s ta tes  where use on minesoils i s  known. Sta tes  iden t i f i ed  by two-let ter  abbrevi a t ion.  



EAST ERN REDCEDAR ( ~ u n i p e m s  virginiana ) 

Type of Plant: Tree-conifer 
Size: Small 
Intolerant t o  shade 

Origin: Native 

Lower pH l imit:  5.0 

Planting material: Seedlings (1-0, 2-0) 

Najor uses: Wildlife cover and food; 
esthet ics  and screening; forest  
products (fenceposts, Christmas trees 
chests, novel t i e s )  

Comments: Eastern redcedar i s  commonly believed to  be associated primarily 
with 1 imestone-deri ved soi 1 s ,  and wi 11 perform best on calcareous and 
mildly acid minesoils. However, soi l  acidity may be less c r i t i ca l  than 
soi l  surface conditions or the presence of competing woody vegetation. 
In I l l i no i s ,  redcedar appeared suited for  most mined-land conditions 
except those with unstable sandy surfaces. Trees a t  30 years were being 
shaded out by planted and volunteer hardwoods. Ohio plantings gave poor 
resul ts .  Will probably grow, b u t  has had l i t t l e  or no test ing i n  the 
other Appalachian States.  Probably best suited for  use i n  Western Inter ior  
and Lignite Regions. 

Growth performance : 

No. Basal 
t e s t  Age Percent Dbh Height area 

Location s i t e s  (years) survival - (inches) ( f ee t )  ( f t2 /acre)  
No., Kans., Okla. 9 30 2 2 5.0 2 7 27 
I l l i no i s ,  Indiana 11 30 2 2 4.4 - - 21 
I owa 3 8 39 - - 5 - - 



JAPANESE LARCH ( ~ a r i x  ZeptoZepis) 

Type of plant: Tree-coni fer  
Size: Medium 
Intolerant t o  shade 

Origin: Introduced 

Lower pH limit: 4.0 to 4.5 

Elevation limit: Not below 3,000 feet 
in West Virginia 

Planting materials: Seed1 ings (1-0, 
2-0) 

Major uses: Forest products (posts, 
mine props, lumber, boxes, crates, 
and planing-mi 11 products) ; 
esthetics and screening 

Comments: This deciduous conifer i s  used mostly in Pennsylvania. Growth i s  
more rapid than for other conifers. Provides more ground cover than most 
conifers due t o  greater needle f a l l .  Growth rate greatly reduced on 
leveled, compacted mi nesoi 1s. Japanese 1 arch i s  easier t o  establ i sh and 
i t s  growth rate and form are superior t o  European larch. Larch ini t iates 
spring growth early, sometimes before seedlings can be dug in the nursery. 
T h u s ,  planting stock may become damaged by heating during shipment and 
cause increased mortality of the planted seedlings. 

Growth performance: 5.4 inches dbh and 31 feet t a l l ,  averaged a t  three 
30-year-old plantations in Pennsylvania. 



WHITE SPRUCE (Picea gZauca) 
NORWAY SPRUCE (Picea abies) 

Type of plant: Tree-conifer 
Size: Whi te--Medium 

Norway--Large 
Tolerant to  shade 

Origin: White--Native 
Norway--Introduced 

Lower pH l imit :  4.5 to 5.0 

Elevation l imit:  Not below 2,500 fee t  
i n  West Virginia and eastern 
Kentucky 

Planting materi a1 : Seed1 i ngs (2-0, 3-0) 

Flajor uses: Wildlife cover and food; 
esthetics and screening; fores t  
products (pulp, musical instruments, 
general building purposes, and 
inter ior  parts of furniture) ; 
Chri stmas t rees  

Comments: Spruce occur naturally i n  northern temperate regions of the world. 
Their use i s  recommended primarily i n  the northern Appalachians and a t  
the higher elevations of the central Appalachians. Because they are  l e s s  
adapted than pines to  dry, low-fer t i l i ty  s i t e s ,  spruce should be planted 
on bet ter  quality minesoil and on cool, moist s i t e s .  Growth i s  slow 
for  the f i r s t  few years, b u t  growth ra te  usually increases a f t e r  t h i s  
period. Because they are  shade tolerant,  spruce pers i s t  a t  a reduced 
growth ra te  i n  the understory of other woody species. In West Virginia, 
the growth of spruce interplanted with autumn olive was very slow for 
the f i r s t  3 to  4 years; b u t  by age 10 the spruce were matching or 
exceeding the height of the autumn olive. Spruce a re  valuable for  pro- 
viding winter shel ter  for  some species of wildlife.  They are  widely used 
for  shel terbel ts ,  screening, and esthetic purposes. 



JACK PINE (pinus banksiana) 

Type of plant: Tree-conifer 
Size: Medium 
Into1 erant  t o  shade 

Origin: Native 

Lower pH l imi t :  4.0 

Planting material : Seed1 ings (2-0) 

Major uses: Esthetics and screening; 
w i ld l i f e  cover and food; Christmas 
t r ee s ;  f o r e s t  products (pulp,  poles, 
posts, mine timbers, and lumber) 

Comments: Early survival and growth was best  i n  northern areas,  especia l ly  
i n  pure and mixed-pine plantings. Performed well i n  block plantings on 
an thrac i te  spoil  i n  Pennsylvania. Survival was low i n  Missouri, Kansas, 
and Oklahoma plantings. Performed poorly i n  mixed plantings w i t h  
hardwoods i n  I l l i n o i s  and Indiana. Adapted t o  acid,  dry, and sandy s i t e  
conditions. Subject t o  damage and morta l i ty  by the  pine sawfly. Can be 
planted f o r  Christmas t rees .  Provides r e l a t i ve ly  good ground cover w i t h  
an abundant layer  of pine straw. Known a l so  a s  Banks pine. Natural 
range is northernmost S ta tes .  

Growth performance: 
hl r. Basal 
I I V .  

t e s t  Age Percent Db h Hei ght area 

Location s i t e s  (years)  survival (inches) i f e e t )  ( f t2 /ac re )  

Plo., Kans. 7 30 13 6.0 3 3 2 3 
I l l i n o i s ,  Indiana 11 30 3.8 - - 6 

8a/ Pennsyl vania 4 30 - -- 4.7 30 -- 

/48 percent survival a t  age 10 (23 s i t e s ) .  



SHORTLEAF PINE (pinus echinata) 

Type of plant: Tree-conifer 
Size: Medi um 
Intermediate tolerance to  shade 

Origin: Native 

Lower pH l imit:  4.5 

Elevation l imit:  Not above 2,500 fee t  

Planting material : Seed1 ings (1-0, 
2-O), Seed ( s t r a t i f i e d ,  insect 
and rodent repel 1 ent ) 

Seeding rate:  1 / 2  t o  1 Ib/acre 

Time of seeding: Spring ( s t r a t i f i e d  
seed), 1 a t e  fa1 1 -early winter 
(unstrat i f ied seed) 

Major 
pol 
wi 1 

uses : Forest products (pulp, 
es,  mine timbers, bui 1 ding materi 
dl i f e  cover and food; esthet ics  a 

a l s )  ; 
.nd screeni 

Comments: Best performance of th i s  southern pine i s  mainly within i t s  
natural range. Adapted to  a wide variety of mined s i t e s ,  b u t  not in 
minesoils above pH 6.0. Often competes poorly where interplanted with 
hardwood species that  will overtop i t .  Generally should be planted in 
pure stands or can be mixed with other pines. In eastern Kentucky, 
survival of th i s  pine was not affected b u t  growth was increased where 
interplanted with European alder.  Young t rees  often are  subject t o  
damage by pine t i p  moth, b u t  usually recover. 

Growth performance: 

No. 
t e s t  

Location s i t e s  
?lo., Kans., Okla. 8 
I l l i no i s ,  Indiana 11 
Ohio 1 
Indiana 1 
Tennessee Val 1 ey 13 
Eastern Kentucky 1 

Age Percent 
(years) survival 

29 23 
30 6 
30 11 
3 5 - - 

14 to 25 - - 
10 7 5 

Dbh 
(inches) 

6.6 
5.0 
5.1 
8.1 
3.9 
3.7 

Height 
( f e e t )  

33 - - 
34 
50 
29 
19 

Basal 
area 



AUSTRIAN PINE ( ~ i a u s  n igra)  

Type of plant:  Tree-conifer 
Size: Medium 
Intermediate tolerance to  shade 

Origin: Introduced 

Lower pH l imi t :  4.0 

Planting mate r i a l  : Seed 
3-0) 

l ings  (2-0, 

Major uses: Esthetics and screening; 
w i ld l i f e  cover; Christmas t rees ;  
f o r e s t  products (pulpwood, 1 umber) 

Comments: This pine, introduced from Euwpe, probably has not been widely 
used fo r  surface-mine plantings. I t  i s  s imilar  t o  the  native red pine 
in  appearance, c l imat ic  adaptation , and growth performance on acid 
minesoils. Survival of Austrian pine was poor i n  eastern Kentucky and 
was lower than f o r  other pines on an thrac i te  minesoils i n  Pennsylvania. 
Not as  susceptible a s  red pine t o  pine shoot moth. Young seedlings a r e  
reportedly damaged from girdl ing by rodents. Recommended in Ohio fo r  
use on fine-clay minesoils tha t  a r e  poorly drained and w i t h  pH 5.0 t o  
7.0, but should not take preference over nat ive  pines on s i t e s  t h a t  a re  
su i tab le  f o r  them. Has been used i n  the  United S ta tes  ch ie f ly  f o r  
windbreaks, ornamental, and e s the t i c  purposes. 



RED PINE (pinus resinosa) 

Type of plant: Tree-coni f e r  
Size: Medium 
Intermediate tolerance t o  shade 

Origin: Native 

Lower pH l imit:  4.0 to  4.5 

Elevation l imit :  Not below 2,200 fee t  
in West Virginia 

Planting materi a1 : Seed1 i ngs (2-0, 3-0) 

Major uses: Forest products (pulp, 
planing-mil 1 products) ; esthetics 
and screening; wildl i fe  cover and 
food; Christmas t rees  

Comments: An a t t r ac t ive  t r e e  that performed well on a variety of minesoils, 
especially i n  the northern Appalachian region. Highly susceptible to  
European pine shoot moth; thus i t  should not be planted i n  areas that  have 
a high incidence of t h i s  insect. Red pine can be used for  Christmas t rees  
and i s  excellent for  screening. Has been successful in al ternate  row 
plantings w i t h  hybrid poplar i n  Pennsylvania. I t s  wood i s  used for  many 
purposes. Natural range i s  northernmost States.  

Growth performance: 
No. Basal 

t e s t  Age Percent Dbh Height area 

Location s i t e s  (years) survival 1 inches] (.feet) ( f t2/acre)  

I l l i no i s ,  Indiana 11 30 8 4.3 - - 7 
Ohio 6 30 7.2 36 50 
Pennsyl vania 2 30 - -- 7.3 29 - - 

&/49 percent survival a t  age 10 (8 s i t e s )  . 



PITCH PINE  inus us r i g i d a )  

Type of plant:  Tree-conifer 
Size: Medium 
Intolerant  t o  shade 

Origin: Native 

Lower pH l imi t :  4.0 

Elevation l im i t :  Not above 3,000 f e e t  

Planting material : Seed1 ings (1-0) 

Flajor uses: Esthetics and screening; 
w i ld l i f e  cover and food; f o r e s t  
products (pulp,  s t ruc tu ra l  timbers, 
lumber, and millwork) 

Comments: Similar  t o  Virginia pine in  adaptat ion,  s i t e  requirements, and uses. 
Has be t t e r  e s t he t i c  and wood q u a l i t i e s  than Virginia pine. Especially useful 
f o r  extremely acid and r e l a t i ve ly  dry s i t e s  t h a t  a r e  not su i t ab le  f o r  more 
valuable t r e e  species.  Survival was poor i n  plantings i n  the  I n t e r i o r  Coal 
Provinces, especia l ly  i n  Missouri, I l l i n o i s ,  and Indiana. Best performance 
i s  i n  the  Appalachian Coal Province. Often planted in mixtures w i t h  other 
pines, but normally not w i t h  hardwoods. In eastern Kentucky, survival of t h i s  
pine was not af fected b u t  qrowth was increased where interplanted w i t h  - 
European a1 der . 
Growth performance: 

No. 
t e s t  

Location s i t e s  

Missouri 4 
Kansas 4 
I l l i n o i s ,  Indiana 11 
Ohio 1 
Eastern Kentucky 1 
Western Kentucky 1 
Pennsyl vania 4 

Age 
(years)  

3 0 
30 
3 0 
30 
10 
2 0 
3 0 

Percent 
survival 

< 1 
16 
6 

34 
9 3 

2 5 a ~  - -- 

Dbh 
( inches) 

7.6 
6.6 
5.3 
6.5 
3.4 
5.4 
4.7 

Height 
( f e e t )  

2 5 
31 
-- 
37 
16 
30 
23 

Basal 
area 

( f t2 /ac re )  

1 
34 
8 

7 0 
52 
35 
- - 

6/36 percent survival a t  age 10 (18 s i t e s ) .  



EASTERN WHITE PINE (pinus strobus) 

Type of plant: Tree-coni fe r  
Size: large 
To1 erant to  intermediate to1 erance 

to shade 

Origin: Native 

Lower pH l imit :  4.0 

Planting material : Seed1 i ngs (2-0, 3-0) 

Major uses: Esthetics and screerli ng; 
forest  products (Christmas t rees ,  
mi 11 work) ; wildl i fe  food and cover 

Comments: A widely planted desirable timber species for  moderately acid 
mine spoils.  Has been used primarily on sandstone s i t e s  (acid to  neutral) 
in Indiana. More tolerant  than most pine species of higher pH spoils.  
Growth for f i r s t  few years a f t e r  planting i s  notoriously slow b u t  i s  very 
f a s t  a f t e r  t h i s  species reaches the sapling stage. Height and dbh were 
increased where interplanted w i t h  European alder in eastern Kentucky. 
Is  shade tolerant and, thus, be t te r  suited than other pines for  mixed 
plantings. Natural range i s  Northern and Northeastern States and 
Appalachian mountains. Seedlings from North Carolina seed source should 
be ~ l a n t e d  south of 39th ~ a r a l l e l .  Use northern seed sources above th i s  
la t ;  tude. 

Growth performance: 

No. 
t e s t  Age Percent 

Location s i t e s  (years) survival 
I l l i no i s ,  Indiana 11 30 10 
Ohio 7 30 
Pennsyl vania 2 30 26a/ - -- 

Dbh 
(inches) 

5.1 
8.0 
6.1 

Basal 

Height area 
( f ee t )  (ft2/acre) 

d/39 percent survival a t  age 10 (16 s i t e s ) .  



SCOTCH PINE (pinus s y  lves t r i s )  

Type of plant: Tree-conifer 
Size: Medium 
Intolerant to shade 

Ori gin: 1nt.roduced 

Lower pH l imit :  4.0 

Planting material: Seedlings (2-0, 3-0) 

Seedling spacing: 5 x 5 f ee t  or 6 x 6 
f ee t  ( fo r  Christmas t rees)  

Major uses: Christmas trees;  esthetics 
and screening; wildl i fe  cover and 
food 

Comments: !lost widely planted introduced t ree  species in the United States.  
I t  i s  the pine with the greatest  natural range and i t  grows i n  many 
different  ecological si tuations.  Sources d i f f e r  in many character is t ics  
such as seed s ize ,  t ree  color, form, and suscept ibi l i ty  to  heat, cold, 
and drought. Widely planted for Christmas t rees  both on and off mined 
s i t e s .  Seed source i s  important because some Scotch pine turn yellow in 
the f a l l .  Has also been used in reforestation b u t  has reputation for  
crookedness of young stem. Choice of seed source i s  important to  avoid 
th i s  character is t ic .  



LOBLOLLY PINE (pinus taeda) 

Type of plant: Tree-conifer 

Size: Large 
Intermediate tolerance to  shade 

Origin: Native 

Lower pH 1 imit: 

Elevation l imit :  

Planting materia 
Seed ( s t r a t i f  
repel 1 ent) 

Seeding rate:  1 

Time of seeding: 
seed) ; l a t e  f 
(unstrat i f ied 

Not above 2,500 fee t  

: Seed1 ings (1-0) ; 
ed, bird and rodent 

to  T-112 lblacre 

Spring ( s t r a t i f i e d  
11 -early winter 
seed) 

Major uses: Forest products (pulp, 
poles, 1 umber) ; esthetics and 
screening ; wi 1 dl i f e  cover and food 

Comments: Loblolly i s  a fast-growing southern pine adapted to  a wide range of 
minesoil types. I t s  natural range i s  southward from central Arkansas and 
southern Tennessee, ye t  i t  i s  often planted and usually thrives several 
hundred miles north of th i s  range. However, natural reproduction and success 
of direct  seeding diminishes outside of i t s  natural range. The trees are  
vulnerable to  damage from ice and heavy snow and cannot withstand prolonged 
periods of subzero temperatures. Only ecotypes from the northern part of i t s  
natural range should be used in the northern plantings. Growth ra te  of 
loblolly can be improved by planting i t  with a legume such as Kobe, Korean, 
or sericea lespedeza. In eastern Kentucky, planting in al ternate  rows with 
European a1 der increased growth of 1 obl oily. 
Growth performance: 

No. 
t e s t  

Location s i t e s  

Mo., Kans., Okla. 8 
I l l i no i s ,  Indiana 11 
Western Kentucky 1 
Tennessee Val 1 ey 19 
Eastern Kentucky 1 

Age Percent 
(years) survival 

30 2 1 
30 15 
20 2 8 

8 to 22 - - 
10 52 

Dbh 
(inches) 

9.8 
7.6 
5 .O 
5.4 
3.9 

Height 
( f e e t )  

4 3 - - 
37 
34 
2 1 

Basal 
area 

2 ( f t  /acre 

9 8 
4 2 
3 4 - - 
3 8 



VIRGINIA PINE (pinus virginiana) 

Type of plant: Tree-conifer 
Size: Small 
Intolerant to  shade 

Origin: Native 

Lower pH l imi t :  3.5 to 4.0 

Elevation l imi t :  Not above 2,500 fee t  
in West Virginia 

Planting material : Seed1 i ngs (1 -0) ; 
Seed ( s t r a t i f i e d ,  insect and rodent 
repel 1 ent ) 

Seeding rate:  114 to  112 1 blacre 

Time of seeding: Spring ( s t r a t i f i ed  
seed) , l a t e  fa1 1 -early wi nter 
(unstrat i f ied seed) 

Major uses: Esthetics and screening; 
wildl i fe  cover and food; forest  
products (pulp) ; Christmas t rees  

Comments: Virginia pine i s  the most widely planted conifer on minesoils, . . 

especially i n  the'~ppa1achian Region. I t  i s  adapted to  a wide range of minesoil 
types and i s  especially useful for  vegetating acid and droughty s i t e s .  Within 
i t s  natural range th i s  pine often i s  a pioneer species on minesoils and other 
disturbed lands. Plantings established in the Eastern and Western Inter ior  
Coal Provinces, which are  outside i t s  natural range, generally give way a f t e r  
15 to  20 years to  volunteer hardwood species. Direct seeding i s  sometimes 
successful, b u t  chances of success a re  less  than for  planting nursery seedlings. 
This pine has high value for  wildl i fe  cover and food, especially when planted 
in blocks or s t r i p s  that  a l ternate  with herbaceous and other woody species. 

Growth performance: 
No. Basal 

t e s t  Age Percent Dbh Height 
area 

Location s i t e s  (years) survival ( inches) ( f e e t )  ( f t2 /acre)  

Elo., Kans., Okla- 8 30 20 6.5 30 4 1 
I l l i no i s ,  Indiana 11 30 11 7.0 - - 26 
Western Kentucky 1 20 27 5.3 30 37 
Tennessee Valley 3 12 - - 3.9 25 - - 
Eastern Kentucky 2 10 84 3.4 20 4 7 



R E D  MAPLE ( ~ c e r  m b m )  

Type of plant: Tree- hardwood 
Size: Medium 
Intermediate to1 erance to shade 

Origin: Native 

Lower pH l imit:  4 .5  

Planting material : Seed1 ings (1-0) 

Major uses: Forest products (pulp, 
core stock, veneer, crates ,  and 
planing-mil 1 products) ; 
wildl i fe  food 

Comments: A f a i r l y  fast-growing, short-lived t ree .  Adapted to  a range of 
minesoil conditions--from qui te  wet to  dry s i t e s ,  both fine- and coarse- 
textured minesoils, and pH 4.5 to  7.0. Most often planted in mixtures 
with other hardwoods. Usually will reproduce by natural seeding. Should 
not be planted in pure stands. In Indiana, pure stands with closed 
canopies are  nearly devoid of herbaceous and woody understory vegetation. 

Growth performance: In Indiana, 28-year-old plantings a t  four s i t e s  
averaged 6.0 inches dbh ,  47 f ee t  in height, and 60 f t2 /acre  basal area. 



SILVER MAPLE ( ~ c e r  saccharinurn) 

Type of p lant :  Tree-hardwood 
'Size: lledium t o  large  
Intermediate to1 erance t o  shade 

Origin: Natlve 

Lower pH l imi t :  4.0 

Elevation l imi t :  Not above 2,500 f e e t  

Planting material : Seed1 ings (1 -0) 

Major uses: Forest products (fuel  , 
pul p , cores toc k ,  veneer, c ra tes  , and 
planing-mi 11 products); w i  ld1 i f e  
food 

Comments: Grows on most minesoil types but does best  on loamy ones with f a i r  
drainage and pH 4.5 t o  7.0. Most frequently planted i n  mixtures w i t h  
other hardwoods. A r e l a t i ve ly  fast-growing, short- l ived t r e e  with poor 
form. llost of the  t r e e s  a r e  multistemmed (70 t o  80 percent in I l l i n o i s  
and Indiana plant ings) .  Usually maintains i t s e l f  i n  the stand by nat- 
ural seeding. Grew well when underplanted in black locust .  

Growth performance: 

No. Basal 

t e s t  Age Percent Dbh Height area 

Locat ion s i t e s  (years)  survival ( inches) ( f e e t )  ( f t 2 / ac r e )  
I l l i n o i s ,  Indiana 11 3 0 29 5.1 - - 37 
Ohio 1 30 26 5.7 3 5 4 1 



SUGAR MAPLE ( ~ c e r  saccharwn) 

Type o f  p l a n t :  Tree- hardwood 
Size: Medium 
To le ran t  t o  shade 

O r i g i  n: Na t i ve  

Lower pH l i m i t :  4.5 

P lan t i ng  ma te r ia l  : Seed1 ings  (1-0, 2-0) 

Major uses : Forest  products ( f u r n i t u r e ,  
veneer, gunstocks, and cab ine t  work); 
w i l d l i f e  food and cover 

Comments: Th i s  t ree ,  a l s o  c a l l e d  hard maple, has n o t  been w ide ly  p lan ted  on 
surface-mined lands. Yet i t  cou ld  be one o f  the  more valuable species 
f o r  p l a n t i n g  i n  mix tures  w i t h  o the r  hardwoods. Does bes t  on mo is t  b u t  
we l l -d ra ined mineso i ls  w i t h  predominant ly loamy t e x t u r e  and pH 5.5 t o  
7.5. I n i t i a l  growth i s  slow. I n  western Kentucky, sugar maple was more 
successful  p lan ted  i n  m ix tu re  w i t h  b lack  l o c u s t  than i n  pure stands. 
A t  10 years, t h e  best  s u r v i v a l  and growth occurred where' i t  was grown 
i n  a 50-percent m ix tu re  w i t h  b lack  l o c u s t  on lower slopes and we l l -d ra ined 
bottoms. Flany o f  the  maples had s ing le ,  s t r a i g h t ,  and wel l- formed stems; 
b u t  on r idges,  upper slopes, and i n  pure stands, more than one-half  o f  
the  t rees  had mu1 t i p 1  e stems. The seed a r e  used by var ious  species o f  
w i  l d l  i f e .  



EUROPEAN BLACK ALDER ( ~ Z n u s  gtutinosa ) 

Type of pl ant : Tree-hardwood 
(Ni trogen-fi xer) 
Size: Medium 
Into1 erant to  shade 

Origin: Introduced 

Lower pH l imit :  3.5 to 4.0 

Planting material : Seed1 ings (1-0) 

Major uses: Esthetics and screening; 
forestry (nurse t ree ,  s i t e  
improvement); watershed protection; 
wildl i fe  cover and food; pulpwood 

Comments: Adapted to  a wide range of minesoil types. Good early survival 
and rapid g rowth  in most areas. Especially valuable on extremely acid 
minesoils in the northern regions. Performs better than black locust 
a t  elevations above 2,500 fee t .  Valuable as a nurse crop for  other t r ee  
species. For a nurse crop, plant alder in every other row or every third 
row w i t h  other species. Alder has persisted for  15 to  20 years in the 
northern regions, b u t  in eastern Kentucky stands s t a r t  t o  die back a t  
about 10 years. Longevity in southern Appalachia i s  uncertain, b u t  
stands up to 10 years old a re  s t i l l  thriving in Alabama. Survival 
usually i s  low in droughty situations.  



R I V E R  BIRCH ( ~ e t u l a  n ig ra )  

Type o f  p lan t :  Tree-hardwood 
Size: Medium 
I n t o l e r a n t  t o  shade 

Or ig in :  Nat ive 

Lower pH l i m i t :  4.0 

E levat ion  l i m i t :  Not above 2,000 f e e t  

P lan t i ng  ma te r ia l  : Seed1 ings (1-0) 

Major uses: Es the t ics  and screening; 
w i l d l i f e  food and cover; f o r e s t  
products ( f u r n i t u r e ,  cabinets, c ra tes )  

Comments: The o n l y  southern species o f  b i r c h .  Grows n a t u r a l l y  on banks o f  
streams, ponds, and swamps where s o i l  i s  o f t e n  f looded f o r  p a r t  o f  the  
year,  and i s  w e l l  s u i t e d  f o r  f a i r  t o  poo r l y  d ra ined a c i d  mineso i ls .  
Should be p lanted i n  mixtures and used p r i m a r i l y  where the  s o i l  i s  t oo  
a c i d  f o r  o ther  hardwoods. Trees u s u a l l y  have poor form. I n  Missour i ,  
t r ees  growing on t h e  more a c i d  s p o i l s  a r e  t a l l e r ,  have b e t t e r  form, and 
fewer mu1 t i p l e  stems than t rees  on the  b e t t e r  s i t e s  where ground cover 
i s  g rea tes t .  



EUROPEAN WHITE BIRCH ( ~ e t u ~ a  penduZa) 

Type of plant: Tree- hardwood 
Size: Medium 
Intolerant to  shade 

Origin: Introduced 

Lower pH l imit :  3.5 to  4.0 

Elevation l imit :  Higher elevations i n  
West Virginia 

Planting material : Seed1 ings (2-0) 

Major uses: Esthetics and screening ; 
forest  products (veneer, furniture,  
pul pwood, planing mi 11 products) ; 
wildl i fe  food and cover 

Comments: One of the most successful species for  plantinq on extremely acid 
spoils in Pennsylvania. Young trees '  may s t a r t  producing seed 3 to  4 years 
a f t e r  establishment. Numerous seedlings often become established on 
adjacent areas by natural seeding from the planted t rees .  Attempts a t  
establishment by a r t i f i c i a l  seeding are seldom successful. The native 
gray bi rch ( ~ e t u Z a  popuZifoZial and paper bi rch (B. papyrifera) perform 
similarly on mine spoils in Pennsylvania. White birch made rapid early 
growth on acid minesoils (pH 3.8) a t  two s i t e s  in eastern Kentucky. 
Natural range i s  Northern and Northeastern States.  



CHINESE CHESTNUT (~as tanea  mollissima ) 

Type of plant:  Tree-hardwood 
Size: Medium 
Intermediate tolerance t o  shade 

Origin: Introduced 

Lower pH l imi t :  4.5 

Planting material : Seed1 ings (1 -0) 

Major uses: Wildlife food and cover 

Comments: An exotic species t h a t  has been planted in an attempt t o  replace 
the  nat ive  American chestnut ,  but the  commercial value of i t s  wood i s  un-  
ce r ta in .  I t  has been planted mostly f o r  n u t  production and a s  an 
ornamental. Four superior s t r a i n s  have been se lected f o r  the  qua l i ty  of 
t h e i r  nuts and a r e  propagated f o r  orchard purposes. T h i s  t r e e  has 
performed f a i r l y  well i n  t e s t  plantings on surface mines, especia l ly  on 
s i t e s  w i t h  moderately good exposure and minesoil qua1 i t y  (pH 5.0 t o  7.0) .  
For surface-mine reclamation, i t s  value appears g rea tes t  f o r  use i n  
wild1 i f e  habi ta t  plantings.  

In 20- t o  30-year-old pl antings of Chinese chestnut in  Indiana, some 
of the  t rees  in stands wi t h  closed canopies a r e  changing from an orchard- 
form t o  a timber-form cha rac t e r i s t i c .  Natural reproduction was observed 
t o  be occurring i n  stands over 12 t o  15 years old. 



W H I T E ASH ( ~ r a x h u s  americana ) 

Type o f  p lan t :  Tree- hardwood 
Size: Medium 
Intermediate to1  erance t o  shade 

Or ig in :  Na t i ve  

Lower pH l i m i t :  4.0 

E levat ion  l i m i t :  Not above 3,000 f e e t  

P lan t ing  mater ia l  : Seed1 ings ( 1  -0) 

r 

o r  uses: Forest products (pulp, t o o l  
hand1 es , f u r n i t u r e ,  veneer, baseball 
bats, and tenn is  rackets) ;  w i l d 1  i f e  
food and cover 

Comments: Long-term su rv i va l  on sur face mines i s  r e l a t i v e l y  good b u t  growth 
i s  usua l l y  slower than f o r  o ther  hardwoods. Has not  been p lanted as 
ex tens ive ly  as green ash. C l i m a t i c a l l y  adapted t o  a l l  eastern coal 
regions b u t  no t  tes ted on sur face mines i n  a1 1 States. Should be p lanted 
i n  mix tures  w i t h  o the r  hardwoods. I n t e r p l a n t i n g  w i t h  European a l d e r  
near l y  doubled he ight  and dbh o f  wh i te  ash i n  eastern Kentucky. D i rec t -  
seedinq t r i a l s  i n  Ohio produced Door r e s u l t s .  White ash i s  a valuable 
forest-species.  The t r u n k  usua l ly  i s  long, s t r a i g h t ,  c l e a r  and c y l  i n d r i c a l  . 
White ash grades much h igher  than green ash. 

Growth performance: 

No. 
t e s t  Age Percent 

Locat ion s i t e s  (years). su rv i va l  - 
Ohio 4 30 
Pennsylvania 2 30 45a/ - -- 

Dbh 
( inches)  

5.0 
2.5 

Height 
( f e e t )  

36 
19 

Basal 
area 

d 6 5  percent su rv i va l  a t  age 10 (13 s i t e s ) .  



GREEN ASH (~ra3sinus pennsy tvanica) 

Type of plant: Tree- hardwood 
Size: Medium 
Intermediate tolerance t o  shade 

Origin: Native 

Lower pH l imi t :  4.0 

Elevation l imi t :  Not above 2,500 f e e t  

Planting material : Seed1 ings (1-0) 

Major uses: Wild1 i f e  food and cover; 
f o r e s t  products (pulp, tool hand1 es ,  
fu rn i tu re ,  baseball bats ,  and 
tennis  rackets)  

Comments: Green ash has been widely planted on surface mines mainly because 
of i t s  re la t ive ly  good i n i t i a l  and long-term survival .  B u t ,  growth i s  
generally poor compared w i t h  most other hardwood species.  Best growth i s  
on moist s i t e s  in minesoils containing a r e l a t i ve ly  high proportion of 
so i l - s i z e  (<2mm) material.  A s h  should be planted i n  mixtures w i t h  other 
hardwoods. Trees of this species usually have poorly formed t r u n k s  t h a t  
de t rac t  from t h e i r  value. 

Growth performance: 

No. 
t e s t  Age Percent 

Location s i t e s  (years)  survival 

Mo., Kans., Okla. 9 30 33 
I1 1 ino i s ,  Indiana 11 3 0 5 3 
Ohio 4 3 0 
Pennsylvania 2 3 0 55a/ - -- 

Dbh 
(inches) 

3.8 
4.7 
4.0 
2.5 

Height 
( f e e t )  -- 

28 - - 
2 7 
15 

Basal 
area 

( f t2 /acre)  

23 .O 
56.8 
42.7 

' 6 9  percent survival a t  age 10 (15 s i t e s ) .  



BLACK WALNUT ( ~ u g l a n s  nigra ) 

Type of plant: Tree-hardwood 
Size: Large 
Intolerant t o  shade 

Origin: Native 

Lower pH limit: 5.5 

Planting material : Seedlings (1-0) ; 
Seed (s t ra t i f ied  for spring 
seedi ng) 

Seeding rate: 2 or 3 seeds (nuts) 
per spot 

Time of seeding: Fall (unstratified 
seed), spring (s t ra t i f ied  seed) 

Major uses: Forest products (veneer, 
furniture, gunstocks, novel t i e s )  ; 
wild1 i f e  food 

Comments: Black walnut has performed best  i n  Indiana, I l l i n o i s ,  and Missour i  on moist  s i t e s  on 
ungraded mineso i ls  t h a t  were s l i g h t l y  ac id  t o  s l i g h t l y  calcareous (pH 6.0 t o  7.5). Estab- 
1 ishment was successful from both seed1 ings and seed. Surv iva l  and growth genera l ly  have 
been poor on Appalachian minesoi ls ,  probably due t o  greater  a c i d i t y .  Although i n i t i a l  
growth i s  r e l a t i v e l y  slow, b lack  walnut can develop i n t o  a valuable f o r e s t  product. Nuts 
a re  a cash crop i n  some l o c a l i t i e s .  For a t imber  crop, p lan t  i n  mixtures w i t h  o the r  
hardwoods. For spr ing  seeding, t h e  nuts should be s t r a t i f i e d  outdoors over w in te r  i n  
moist  sand, o r  r e f r i g e r a t e d  i n  p l a s t i c  bags, moist  peat, o r  sand a t  34' t o  41°F f o r  90 t o  
120 days. 

Growth performance: 

No. 
t e s t  

Locat ion  s i t e s  

Mo., Kans., Okla. 9 
I l l i n o i s ,  Indiana 11 
Ohio 5 

I l l i n o i s ,  Indiana 11 
Western Kentucky 
I 1  1 i n o i s  'a/ 1- 

Age 
(years) 

Percent Dbh 
su rv i va l  ( i nches1  

DIRECT SEEDED 

13 4.8 
30 6.1 
4 4.1 

PLANTED SEEDLINGS 

21 5.2 
25 2.8 
42 7.3 

Basal 

Height  area 

( f e e t )  j f t 2 / a c r e )  

./planted under decadent b lack locus t .  

9 5 



SWEETGUM (~iquidambar  s ty rac i f lua )  

Type of plant:  Tree- hardwood 
Size: Large 
Intolerant  t o  shade 

Origin: Native 

Lower pH 1 imi t: 4.0 

Elevation l imi t :  Below 2,500 f e e t  

Planting material : Seed1 ings (1 -0) 

Major uses: Forest products; (pulp,  
veneer, plywood, i n t e r i o r  pa r t s  of 
fu rn i tu re ,  lumber); wild1 i f e  food 
and cover 

Comments: Survival of planted seedlings of t h i s  valuable commercial hardwood 
has been e r r a t i c  among areas .  Best survival has been i n  Indiana, southern 
I l l i n o i s  and southern Ohio; survival was poor in northern I l l i n o i s ,  West 
Virginia,  and some s i t e s  i n  Kentucky and Alabama. Early growth of seed- 
l ings  i s  r e l a t i ve ly  slow, b u t  l a t e r  growth is  rapid. In o lder  plantings,  
many of the  surviving t r e e s  have good form and s i z e .  Growth i s  bes t  in 
f i n e  loam minesoils on moist s i t e s .  In I l l i n o i s ,  bes t  growth was on 
minesoils i n  the  4.0 t o  5.0 pH range. Planting sweetgum i n  a  mixture w i t h  
o ther  valuable hardwoods such as  black walnut, t u l  ip-poplar, and northern 
red oak i s  recommended. In eastern Kentucky, growth was increased where 
in terplanted w i t h  European a lder .  

Growth performance: 

No. Basal 
t e s t  Age Percent Dbh Height area 

Location s i t e s  (years)  survival ( inches) ( f e e t )  ( f t 2 / ac r e )  

I l l i n o i s ,  Indiana 11 30 2 7 6.4 - - 54 
0 kl a homa 1 3 0 2 12.8 60 16 
Eastern Kentucky 1 10 65 1.7 15 - - 



Y ELLOW-POPLAR (~ i r i odend ron  tu l ip i fe ra )  

Type of plant:  Tree- hardwood 
Size: Large 
Intolerant  t o  shade 

Origin: Native 

Lower pH l imi t :  4.5 

Elevation 1 imi t: Not above 3,000 f e e t  

Planting material : Seed1 ings (1-0) 

Major uses : Forest products (pulp, 
lumber, veneer, plywood, fu rn i tu re ,  
mill work); w i ld l i f e  food and cover 

Comments: Results (s.urviva1) with t h i s  valuable fo r e s t  species have been 
var iable  on surface-mined lands, but t o t a l  f a i l u r e s  a r e  rare .  Performs 
best on fine-loamy minesoils t ha t  have f a i r  t o  good drainage and pH 5.0 t o  
7.0. Should be planted i n  mixtures w i t h  other hardwoods. In I l l i n o i s  and 
Indiana, growth was especia l ly  good where planted under decadent black 
locust .  In eastern Kentucky, height and dbh were nearly doubled where 
interplanted w i t h  European a lder .  The t r u n k  is t a l l ,  s t r a igh t ,  and usually 
f r e e  of s i d e  branches. The flowers a r e  an excellent  source of nectar f o r  
honey bees. This t r e e  a l so  i s  ca l led tulip-poplar and t u l i p t r ee .  

Growth performance: 

No. 
t e s t  

Location s i t e s  

I l l i n o i s ,  Indiana 11 
Ohio 10 
West Kentucky 
I l l i n o i s  'a/ 
I l l i n o i s  '3 1- 

Basal 

Age Dbh Height 
area Percent 

(years)  survival ( inches) ( f e e t )  ( f t2 /ac re )  

3 0 7 7.6 - - 20 
3 0 19 8.7 4 5 69 
20 24 3.5 3 3 14 
22 - - 8.1 5 8 - - 
30 23 8.4 60 79 

g ~ l a n t e d  under decadent blapk locust .  



OSAGE-ORANGE (~acZura pornifera) 

Type o f  p l a n t :  Tree-hardwood 
Size:  Small 
I n te rmed ia te  t o l e rance  t o  shade 

O r i g i n :  N a t i v e  

Lower pH l i m i t :  4.5 

P l a n t i n g  m a t e r i a l  : Seed1 i ngs  (1-0)  

Major  uses: W i l d l i f e  food and cover; 
hedgerows and screening; f o r e s t  
p roduc ts  ( p o s t s )  

Comments: A smal l  t r e e  n a t i v e  t o  a smal l  area o f  eas te rn  Texas, southeastern 
Oklahoma, and southwestern Arkansas, b u t  has been w i d e l y  p l an ted  and 
n a t u r a l i z e d  i n  many o f  t h e  Eastern S ta tes .  Adapted t o  most surface-mine 
c o n d i t i o n s  b u t  performs b e s t  on t h e  l e s s  a c i d  and we l l - d ra i ned  m ineso i l s .  
I n  I l l i n o i s ,  i n i t i a l  m o r t a l i t y  o f  p l an ted  seed l ings  was h igh ,  b u t  sub- 
sequent s u r v i v a l  has remained about  t he  same. Osage-orange has r e l a t i v e l y  
l i t t l e  va lue  as a f o r e s t  species.  I t has been p lan ted  mos t l y  f o r  hedge- 
rows and windbreaks, and c u t  ma in l y  f o r  fenceposts. Prov ides good cover  
and food  f o r  w i l d 1  i f e  and cou ld  be p l an ted  a long  edges as a screen o r  
b a r r i e r .  

Growth performance: 

No. 
t e s t  Age Percent  Dbh He igh t  

L o c a t i o n  s i t e s  ( yea rs )  s u r v i  v a l  ( inches)  ( f e e t )  

I l l i n o i s ,  Ind iana  11 3 0 3 3 ' 4.4 - - 
Ohio 2 3 0 39 3.1 20 



CRAB APPLE (Malus s p p .  ) 

Type of plant: Tree or shrub-hardwood 
Size: Small 
Intolerant to  shade 

Origin: Introduced 

Lower pH l imit :  4.5 

Major uses: Wildlife food and cover; 
esthetics 

Comments: The small t r e e  i s  c lassif ied as a shrub in some l i te ra ture .  
Several introduced species and horticultural varieties have been estab- 
1 ished successful ly ,  including Siberian crab apple (M. baccata) , Japanese 
flowering crab appl e ( M .  floribunda) , tea crab apple (M. hupehensis) , 
toringo crab apple (M. s i e b o l d i i ) ,  and others not identified.  These have 
been tested on numerous s i t e s  mostly in the central and northern 
Appalachians, b u t  probably are  adapted in most of the coal-mining States.  
Planted primarily for  wild1 i f e  habitat and esthetic purposes. Usually 
produces an abundant crop of f r u i t .  Recommend planting in small 
scattered blocks or on a 20- by 20-foot spacing over larger areas. 
Seedlings are  especially subject t o  damage by deer browsing and rodents. 
Fer t i l izer  to  stimulate growth of crab apples i s  not recommended because 
i t  increases palatabi l i ty  o f  seedl ings over other woody plants not 
f e r t i l i zed .  



AMERICAN SYCAMORE (~Zatanus occidentaZis) 

Type of plant: Tree-hardwood 
Size: Large 

Intolerant to  shade 

Origin: Native 

Lower pH l imit :  4.0 to  4.5 

Elevation l imit:  Not above 2,500 f e e t  

Planting material : Seed1 ings (1-0) 

Major uses: Forest products (pulp, 
lumber, veneer, mill work, 
furni ture ,  and gunstocks) 

Comments: Makes rapid growth, especially on moist s i t e s .  Dieback may occur 
a t  higher elevations in the Appalachian Region. Does not establish 
sa t i s fac tor i ly  in dense herbaceous or shrubby cover. Often establ ishes 
by natural seeding on mined areas. Plant in pure blocks, or in multiple 
row mixtures with other hardwoods, b u t  planting in mixture with black 
locust may reduce survival. In eastern' ~entucky, survival of sycamore was 
not affected b u t  height and dbh were doubled where interplanted with - 
European alder.  

Growth performance: 

No. 
t e s t  

Location s i t e s  

Missouri 3 
Kansas 3 
Oklahoma 1 
Western Kentucky 1 
Eastern Kentucky 3 

Ag €3 
(years) 

29 
29 
29 
2 0 
10 

Percent 
survival 

15 
2 6 
7 

41 a/ 62- 

Dbh 
(inches) 

9.1 
5.2 
8.2 
3.8 
1.7 

Basal 

Height area 

( f e e t )  ( f t2 /acre)  -- 

d5-yea r  survival. 



HYBRID POPLARS (~opuZus spp. ) 

Type of plant:  Tree-hardwood 
Size: Medium 
Intolerant  t o  shade 

Origin: Crosses of several nat ive  and 
introduced species 

Lower pH l imi t :  4.0 t o  4.5 

Planting material : Rooted cut t ings;  
unrooted cut t ings  (8-10" long) 

Spacing: 8- x 8-foot minimum 

Major uses: Esthetics and screening ; 
fo r e s t  products (pulp, corestock, 
and c r a t e s )  

Comments: Major a s se t s  a r e  good survival and rapid growth. Greatest use has 
been i n  Pennsylvania. Best performing clones i n  one region may not be the  
best in  another region. Cuttings can be taken from established hybrid 
poplar t r e e s .  Select  t r e e s  t ha t  have performed well.  Make cut t ings  i n  
l a t e  winter or  ear ly  spring before sap s t a r t s  t o  r i s e .  Select  branches 
t ha t  a r e  between 3/8 and 3/ 4 inches i n  diameter and cu t  in to  pieces 8 t o  
10 inches long. Cover cut t ings  with damp sawdust and s t o r e  i n  cool place 
unt i l  ends of cut t ings  cal lous  over and buds s t a r t  t o  swell.  Plant cut t ings  
ver t i ca l ly -wi th  buds pointing up so t h a t  a t  l e a s t  one o r  two buds a r e  
above ground (usual ly  about 1 t o  2 inches of cut t ing above ground). 
Poplars can be planted in a l t e rna t e  rows w i t h  conifers (except l a rch) .  

Growth performance: 
No. Ba sa 1 

t e s t  Age Percent Dbh Height area 

Location- s i t e s  (years)  survival ( inches) ( f ee t )  1 f t 2 / ac r e )  
Eastern Kentucky 1 9 9 5 3.1 2 7 44 
Pennsyl vania 8 10 4 5 5.4 3 1 64 
Pennsyl vania 2 3 0 - - 9.0 6 3 - - 



EASTERN COTTONWOOD (~opu lus  deltoides ) 

Type of pl ant: Tree-hardwood - .  

Size: Large 
Into1 erant t o  shade 

Origin: Native 

Lower pH l imit :  4.5 

Elevation l imit :  Not ab 

Planting material : Seed 
cuttings 

Seedling spacing: 8 x 8 

ve 2,500 fee t  

ings (1-0); 

feet  

Major uses: forest  products (pulp, 
1 umber, and veneer) 

Comments: A rapid-growing t r ee  that often establishes by natural seeding 
on barren minesoils, especially in the Inter ior  Coal Provinces. This 
species has survived and grown surprisingly well on upland mined s i t e s  
i n  eastern Kentucky and Tennessee. Recommend planting in blocks or in 
bands of several rows in mixtures with other hardwoods. In eastern 
Kentucky, interplanting with European alder increased height of cottonwood 
by 30 percent and dbh by 20 percent a f t e r  10 years of growth. 

Growth performance: Volunteer t rees  that  a re  30 to  35 years old often 
a t t a in  height of 65 to  70 fee t  and dbh of 12 to  15 inches. Planted 
cottonwood in I l l i no i s  and Indiana averaged 11 inches d b h  and 104 
f t2 /acre  basal area a t  age 30. 



BLACK CHERRY � runu us serotina) 

Type of plant: Tree- hardwood 
'Size: Medi um 
Intermediate tolerance to  shade 

Origin: Native 

Lower pH l imit :  4.5 

Planting material : Seed1 ings (1 -0) 

Major uses: Forest products ( furni ture  
and veneer) ; 
wi 1 dl i f e  food 

Comments: Experimental plantings have been made mostly i n  Hissouri, Kansas, 
and Oklahoma, where growth performance of black cherry was similar to  tha t  
of other hardwoods. A few plantings i n  West Virginia and Pennsylvania 
reportedly had good survival, b u t  black cherry i s  not generally recommended 
in these s ta tes .  Attempts a t  establishment by direct  seeding have fa i led ,  
yet black cherry i s  one of the more abundant volunteer species on naturally 
and a r t i f i c i a l l y  reforested surface mines. Grows best on moist s i t e s  and 
i s  tolerant  of competition. Should be planted in a mixture w i t h  other 
hardwoods or underplanted in deteriorated black locust stands. 

Growth performance: In Missouri, Kansas, and Oklahoma, 30-year-old 
plantings a t  nine s i t e s  averaged 22 percent survival, 5.2 inches dbh, 
36 fee t  in height, and 29 f t2 /acre  basal area. 



WHITE OAK ( ~ u e r c u s  aZba) 

Type of p l an t :  Tree-hardwood 
Size: Large 
Intermediate to1 erance t o  shade 

Origin: Native 

Lower pH limit: 5.0 

Planting material : Seed1 ings (1-0) 

Major uses: Forest products (flooring, 
cooperage, and furniture) ; wildlife 
food 

Comments: Survival and growth of this oak usually i s  best in mixed plantings 
with black locust. In western Kentucky, red and white oaks grew best in 
mixtures of 25- t o  50-percent black locust and survived best with 75 
percent locust. White oak has not  been widely planted on mined lands, 
probably because of relatively poor survival. Occasional successes and 
high value of this species warrant further testing. Seedlings and 
saplings will persist for many years where overtopped by faster growing 
trees. 

Growth performance: In Ohio, 30-year-old plantings a t  three sites 
averaged 7 percent survival, 5.0 inches dbh,  30 feet in height, and 
8 ft2/acre basal area. In southern Illinois, 30-year-old trees a t  one 
s i t e  averaged 5.1 inches dbh. 



BUR OAK ( ~ u e r c u s  macrocarpa) 

Type of plant: Tree-hardwood 
Size: Large 
Intermediate tolerance t o  shade 

Origin: Native 

Lower pH l imit :  4.0 

Planting material : Seed1 ings (1-0, 2-0) ; 
seed (acorns) 

Seeding ra te :  2 or  3 acorns per 
plant  i ng spot 

Time of seeding: Fall 

Major uses: Forest products (rough 
1 umber, barrel staves,  f loor ing,  
ra i l road t i e s ,  and pulp); w i ld l i f e  
food (acorns) 

Comnents : One of the  be t te r  performing hardwoods i n surface-mi ne pl ant i  ngs 
i n  !lissouri, Kansas, and Oklahoma, established successfully from both 
seed1 ings and seed. Grows on a var ie ty  of minesoil types. Reportedly one 
of the  most drought-resistant  oaks and does we1 1 on exposed sandy sites. 
Tolerates heavy competition from herbaceous cover and grows well i n  mixture 
w i t h  black locust  and other species. Acorns of bur  oak have no seed dor- 
mancy and germinate a lyost  immediately a f t e r  f a l l i ng .  Collect acorns 
immediately a f t e r  they have f a l l en  and plant  i n  the  f a l l .  Plant acorns 1/2 
t o  7 inch deep, using two or  three per seeding spot t o  increase chances of 
get t ing a f u l l y  stocked stand. Space the  seedinq spots the  same as f o r  
planted seed1 ings. 
Growth performance: 

No. 
t e s t  

Locati on s i t e s  

Mo., Kans., Okla. 10 
Ohio 3 

Mo., Kans., Okla. 9 

Age Percent Db h 
(years)  survival ( inches) 

DIRECT SEEDED 
3 0 2 4 4.8 
30 37 5.8 

PLANTED SEEDLINGS 

30 39 5.0 

Basal 
Heiqht area 
( f ek t )  ( f t2 /acre)  - 



NORTHERN RED OAK ( ~ u e r c u s  rubra) 

Type of plant: Tree-hardwood 
Size: Yedium 
Intermediate tolerance to shade 

Origin: Native 

Lower pH l imit:  4.0 

Planting material : Seed1 ings (1 -0) 

Major uses: Forest products (sawtimber, 
veneer, furniture,  paneling, flooring, 
and pulp) ; wi 1 dl i f e  food and cover 

Comments: Has relat ively slow early growth, b u t  growth ra te  increases with 
age and red oak becomes one of the bet ter  performing hardwoods. Performs 
best on moist s i t e s  on minesoils with high percentage of soi l -s ize (<2mm) 
particles.  Young seedlings subject t o  damage from rodents and deer. May 
be planted in pure stands, b u t  planting in mixtures with other hardwoods 
i s  preferred. Direct-seeding t r i a l s  in Ohio produced poor resul ts .  

Growth performance: 

No. 
t e s t  Age Percent Db h 

Location s i t e s  (years) survi val (inches) 

I l l i no i s  2 35 - - 9 , 8  
Ohio 3 30 4a / 5.7 Pennsylvania 5 3 0 - -- 5.3 

Height 
( f ee t )  ( f  t2/acre) 

d 6 2  percent survival a t  age 10 (-9 s i t e s )  



BLACK LOCUST ( ~ o b i n i a  pseudoacacia) 

Type of plant:  Tree-hardwood 
,(Ni trogen-fi xer)  
Size: 
In to le ran t  t o  shade 

Origin: Native 

Lower pH l imi t :  4.0 

Elevation l imi t :  Not above 3,000 f e e t  

Planting materi a1 : Seed1 i ngs (1 -0 ) ,  
seed ( s c a r i f i e d )  

Seeding r a t e :  1 t o  3 Ib/acre ( i n  mixture 
w i t h  herbaceous species)  

Time of seeding: Spring, f a l l ,  winter 

Najor  uses: S i t e  improvement (nurse t r e e  
w i t h  hardwoods) ; wild1 i f e  food and 
cover; fenceposts, fuel ; watershed 
protection 

Comments: llost frequently and widely used t r e e  f o r  surface-mine plantings,  
adapted t o  a wide range of minesoil types. Easily established by d i r e c t  
seeding and planted seedlings.  Provides quick overstory cover due t o  rapid 
growth. Phosphorus f e r t i l i z e r  benef i ts  seedling growth, especia l ly  where 
d i r ec t  seeded. Spreads by root sprouting and seed. Susceptible t o  damage 
by locust  borer t h a t  may cause t r e e s  t o  d i e  10 t o  20 years a f t e r  planting. 
Surviving healthy t r e e s  can be cu t  f o r  fenceposts. Locust seed i s  prime 
quail  food in  some areas.  Use as  a "nurse" t r e e  i s  controvers ia l .  Locust 
improves a s i t e  f o r  growth of other t r e e s ,  especia l ly  f o r  natural invasion 
of hardwoods; but i t s  thorny branches can physically damage leaders and bark 
of smaller ,  slower growing adjacent t r e e s .  Locust should make u p  no more 
than 25 percent of a hardwood mix. 

Growth performance: 
No. Basal 

t e s t  Age Percent Dbh Height 
area 

Location s i t e s  (years)  survival ( inches) ( f e e t )  ( f t2 /ac re )  

No., Kans., Okla, 10 3 0 35 6.1 42 6 3 
I l l i n o i s ,  Indiana 11 3 0 36 6.4 - - 7 2 
Ohio 7 30 2 4 5.9 3 6 41 
Western Kentucky 1 20 5 0 4.6 3 6 51 
Tennessee Val 1 ey 7 1 1 t o 1 9  - - 4.4 39 - - 



TABLE 4. TREE SPECIES OF LIMITED IMPORTANCE OR USE 

Common and 
Scient i f ic  Name 

Lower Major States Origin Tolerance pH Where Used 
L i m i t  Comment 

CON I FE RS 

Rocky Mountain juniper N- a/ I- b/ 
Juniperms scopuZorwn 

European larch 
Larix decidua 

Red spruce 
Picea rubens 

- 
0 
cx, Slash pine 

Pinus eZZiot t i i  

Long1 eaf p i  ne 
Pinus paZustris 

Ponderosa pine 
Pinus ponderosa 

d l  KS- 

PA, W V ,  
0 H 

W v 

AL 

AL 

PA, KS 

Western species used i n  
recent plantings 

Deciduous. For northern 
Appalachians and h i g h  
elevations . 
For .northern Appalachians 
and h i g h  elevations. 

Plant or  direct  seed i n  pure 
stands. For southern l a t i -  
tudes. Has grown we1 1 in  
northern A1 abama. 

Plant or d i rec t  seed i n  pure 
stands. For southern l a t i -  
tudes. We1 1 suited on spoi 1s 
where surface so i l  is not 
replaced. 

*On Pennsylvania spoi ls .  
Western species ; seed source 
important. Older plantings 
i n  Kansas damaged by need1 e 
cas t  fungus. 

(continued) 



TABLE 4. TREE SPECIES (CONTINUED) 

Pitch x l ob lo l l y  hybrid pine N I 4.0 
Pinus r i g i d a  x P. taeda 

Douglas-fir 
Pseudotsuga spp. 

Bal dcypress 
Taxodiwn distichwn 

HARDWOODS 

Sweet birch 
BetuZa Zenta 

Paper birch 
BetuZa papyrifera 

Gray birch 
BetuZa popuZifoZia 

Hickories 
Carya spp. 

WV, KY-E Experimentally planted only. 
Growth f a s t e r  than e i t he r  
parent. Research underway 
t o  increase planting mater- 
i a l .  

PA Western species ; seed source 
important. 

OH,  IN, Deciduous. Used on poorly 
IL, KY-W, t o  well-drained s i t e s .  
OK, MO Often planted near lakes and 

wet s i t e s .  

PA, MD, Value t o  w i l d l i f e  g rea tes t  
WV, OH, i n  northern Appalachians. 
KY -E 

PA For northern Appalachians 
and high a l t i t udes .  

PA For northern Appalachians 
and high a l t i t u d e s .  Similar  
t o  European white birch. 

I L Species used i n  recent 
plantings include: C.  ovata, 
C.  tomentosa, C. cordifomis,  
C. gtabm, and C. Zaciniosa. 
No older  plantings f o r  long- 
term evaluation.  Grow best  
on neutral  s o i l s .  

(continued) 



Common and 
S c i e n t i f i c  Name O r i g i n  To1 erance 

Lower 
pH 

L i m i t  

Major 
Uses 

States 
Where Used Comment 

Pecan 
Camja i l l inoens is  

Catalpa 
Catalpa spp. 

Hackberry 
Celt is  occidentalis 

Flowering dogwood 
Cornus florida 

Russian 01 i ve 
Elaeagnus angustifolia 

Royal paulownia 
Paulownia tomentosa 

N I 5.0 H, F IN, MO, Older p lan t i ngs  i n  Missour i  
KS, OK and Kansas damaged by re-  

peated browsing b y  deer. 

N !'I 5.9 E, F  AL, I L ,  Most ly  i n  o l d e r  experimental 
HO, KS, p lan t ings .  Species bignon- 
OK ioides does w e l l  i n  Alabama. 

N M t o  T  5.0 H, F, IL ,  MO, Often numerous volunteer  
E KS seedl ings on o l d e r  s i t e s  

where f o r e s t  vegeta t ion  i s  
becoming rees tab1 i shed. 
A r t i f i c i a l  p lan t i ngs  most ly  
recent.  

N T  4.5 H, E KY-E, IN, F r u i t  and browse f o r  w i l d -  
I L ,  MO l i f e .  Surv iva l  o f t e n  q u i t e  

low. Natura l  seedings some- 
t imes found i n  es tab l ished 
woody vegetat ion.  

I M 5.5 H, E  PA, KY-E Small t r e e  o r  l a r g e  shrub. 
OH, IL ,  Much used f o r  she1 t e r b e l t s  
IN,TX inM idwes t .  

I M 4.5 F y E  WV, KY-E A r a p i d  growing t r e e  w i t h  
TN, AL h igh  market va lue f o r  expor t  

t o  Japan. Has escaped from 
c u l t i v a t i o n  b u t  d i f f i c u l t  t o  

(cont inued) 



seed a r t i f i c i a l l y .  Nursery 
seedlings and planta t ion 
programs avai 1 abl e  from Am- 
er ican Paulownia Corporation. 

Bigtooth aspen 
PopuZus grandidentata 

Sawtooth oak 
Quercus acutissima 

Shingle oak 
Quercus imbricaria 

P i n  oak 
Quercus paZustris 

Chestnut oak 
Quercus prinus 

N I  4.0 H y  F O H ,  WV Will not reproduce i n  shade. 
Plant  i n  pure blocks. For 
northern l a t i t udes  and high- 
e r  elevations in  Appalachia. 

I  I 4.0 H PA, O H ,  Performed moderately well in 
W V ,  K Y - E ,  Appalachian t e s t  plantings,  
TN, AL especia l ly  where s o i l  mois- 

t u r e  was favorable. Planted 
mainly fo r  acorn producti on. 
Not recommended above 2,500 
f e e t .  Plant 1-0 seedlings.  

N I  4.5 H y  F I  L Often volunteers on older  
s i t e s  where f o r e s t  vegeta- 
t ion  is becoming reestab- 
l i shed.  Ar t i f i c i a l  plant-  
i n g ~  mostly recent .  

N I 4.0 H y  F ,  K Y - E ,  KS Use below 1,500 f e e t .  Vol- 
E MO unteers on older fores ted 

s i t e s  . 
N F.1 4.5 F, H O H ,  KY-W Similar  s i t e  requirements 

IN, 11, as white oak. 
I A 

(conti  nued) 



Common and 
Scientific Name 

Lower Major States Origin Tolerance pH Where Used 
Limit 

Comment 

Black w i  1 low 
SaZix nigra 

Basswood 
Ti Zia americana 

N I  4.5 H ,  E ,  IL,TX M o s t s u i t e d f o r l o w v ~ e t  
F s i t e s  and stream margins. 

Can withstand flooding and 
s i l t i n g .  Art i f ic ial  plant- 
ings mostly recent. 

N M 5.0 F ,  H OH Use i n  mixtures of hardwoods. 

5'1 = Introduced: N = Native. 
-1 - N YT = Shade tolerant ;  I = Shade intolerant;  M = Intermediate tolerance. 

C / ~  = Forest products; H = Habitat for  wildl i fe;  E = Esthetics and screening; C = Christmas t rees .  
d '~ ta t e s  identified by two-letter abbreviation. Single l e t t e r  following dash indicates portion of 

State where best adapted, e.g. ,  KY-W = western Kentucky. 



INDIGOBUSH (~rnorpha fruticosa) 

Type of plant: Shrub-legume 
(Ni trogen-f i xer) 
Intermediate tolerance to  shade 

Origin: Native 

Lower pH l imit:  4.0 

Elevation l imit:  Not above 3,000 fee t  

Planting material : Seed1 ings (1-0) ; 
seed (special inoculum) 

Seeding rate:  1/2 t o  1 Ib/acre 
(seed i n  pods) 

Time of seeding: Spring, f a l l ,  winter 

Major uses: Wildlife food and cover; 
watershed protection 

Comments: This woody legume i s  native east  of the Miss'issippi r iver  b u t  has 
been used mostly i n  the Appalachian Coal Region. Plants normally grow t o  
about 8 t o  10 fee t  t a l l  on minesoils. They have a qrowth form and 
appearance similar to  the sumacs. ~ s t a b l  ishment is-usual ly  good b u t  
plant growth i s  f a i r l y  slow; plants may average about 2 fee t  in height 
a f t e r  3 growing seasons. Plants of indigobush are  a good s i t e  conditioner 
for  the invasion of other native species; they often support a lush herb- 
aceous understory due to  the i r  n i  trogen-f ixi  ng capabi 1 i ty . Some observers 
reported l i t t l e  or no regeneration even though annual seed production was 
heavy. Fruit normally ripens in August. For direct  seeding, seed in pods 
usually a re  sown. Because the seeds have an impermeable seed coat and 
h i g h  percentage of dormant seed, germination of some of the seed will be 
delayed for  2 t o  3 years a f t e r  sowing. Special inoculum i s  available, 
b u t  inoculating seed has not been necessary for successful establ ishment 
of plants. 



SILKY DOGWOOD  omus us amomurn) 

Type of plant: Shrub 
Tolerant to  shade 

Origin: Native 

Lower pH l imit:  4.0 

Planting material : Seed1 ings (1-0) 

Hajor uses: Wild1 i f e  food and cover 

Comments: Silky dogwood has been tested and used more than other species of 
dogwood for  revegetating surface mines. I t  will begin producing f r u i t  
a f t e r  3 to  5 years of age. Fruit  matures in l a t e  summer and f a l l s  soon 
a f t e r .  I t  i s  an excellent food source for  many species of birds and 
mammal s . Dogwoods a1 so provide excel 1 ent browse for deer. Gray dogwood 
(c. racemosa) has similar qual i t ies  and uses, b u t  has been planted less  
widely. Si 1 ky dogwood has been establ ished successful ly by direct  seeding. 
I t s  native range i s  mainly east of the Mississippi River. 



AUTUMN OLIVE (~Zaeagnus wnbeZZata) 

Type of plant: Shrub 
(Ni trogen-fixer)  
Intermediate tolerance t o  shade 

Origi n :  Introduced 

Lower pH l imi t :  4.0 

Planting material : Seed1 ings (1 -0) 

Superior cul t i va r s :  'Cardinal ' , 
' El sberry ' 

Major uses: Wildlife food and cover; 
watershed protection;  es the t ics  
and screening 

Comments: This nonl eguminous n i  trogen-fixing species i s  adapted in  a1 1 of 
the  eastern coal regions. I t  i s  eas i ly  established on a wide range of 
minesoil types and conditions. I n i t i a l  survival and growth usually i s  
good even where planted in  an established cover of herbaceous vegetation. 
Growth of adjacent plants and understory grasses i s  enhanced by i t s  
nitrogen-fixing capabi l i ty .  I t  has been used as  a nurse plant with crop 
t rees .  Plants often grow t o  a height of about 20 f ee t .  After 3 t o  4 
years ,  they begin producing abundant f r u i t  t h a t  i s  used in  the  f a l l  and 
winter by birds and mammals. Plants a l so  provide browse fo r  deer. 
Direct seeding i s  usually unsuccessful but plants can be spread by 
dissemination of seed by birds.  Has the  potential  t o  become a "pest" 
plant and has been banned in some counties i n  West Virginia. The 
cul t i v a r  'Cardinal ' was selected f o r  i t s  high f r u i t  y ie ld  and longer 
re tent ion of f r u i t  on t he  plant .  Other shrubby species of EZaeagnus have . . 

been t r i e d  i n  some of the Appalachian S ta tes .  Cherry ol ive  (E. k l t i f l o r a )  
and thorny 01 ive  (E. pungens) performed nearly as  we1 1 as autumn 01 ive on 
acid spoi 1 in eastern Kentucky. Si lverberry (E. comuta ta )  performed 
poorly on s l i gh t l y  acid spoil  in  Pennsylvania. 



SHRUB LESPEDEZA (~espedeza bicolor) 
JAPAN LESPEDEZA (~espedeza japonica ) 
T H U N B E R G  LESPEDEZA (~espedeza thunbergii) 

Type of plant: Shrub-legume 
(Ni trogen-f ixer) 
Intolerant to  shade 

Origin: Introduced 

Lower pH l imit:  4.5 

Elevation l imit:  Not above 2,500 fee t  

Planting material : Seed1 ings ( 1  -0) ; 
Seed (scar i f ied)  

Seeding ra te :  1 t o  3 

Time of seeding: Spr 

Superior cul t ivars:  

I.la.ior uses: Wild1 i f e  

1 b/acre 

ing, l a t e  

'Natob' b 

food and - 
esthetics and screening 

wi nter 

i col or 

cover; 

Comments: The shrub lespedezas have been widely planted for  wildl i fe  food 
and cover; the seeds a re  a valuable food for  quail ,  and rabbits bark the 
stems in winter. filature plants a re  from 4 to  10 f ee t  t a l l .  Plants in 
ful l  bloom are  esthet ical ly  a t t rac t ive  and a t t r a c t  numerous honey bees. 
Establishment i s  usually most rapid and assured w i t h  planted seedlings, 
b u t  i s  also accomplished by direct  seeding. Normally, seed i s  mixed and 
sown w i t h  herbaceous species; establishment of the shrub lespedeza plants 
may not be readily obvious until the second growing season. Use standard 
lespedeza inoculum on seed. Three species of shrub lespedeza are  iden- 
t i  fied above. b u t  the i r  c lassif icat ion i s  d i f f i cu l t  and confused because 
of hybridization among species and variants of species. Common L. bicoZor 
i s  the most abundant and widely planted. Some taxonomic authorit ies 
consider L .  japonica as a variant of L .  thunbergii. 'Natob' L. bicoZor 
matures seed ear l ie r  and i s  more winter hardy than other cul t ivars  of shrub 
lespedeza grown in the United States.  I t  can be grown as f a r  north as 
Pennsylvania. Common L. bicoZor and L. japonica a re  recommended for  the 
mid and southern regions and only a t  lower elevations in West Virginia. 
L. thunbergi i  i s  recommended for the southern areas. Seed supplies of 
pure species and cultivars are  scarce or nonexistent. 



AFlUR HONEYSUCKLE (Lonicera maackii) 
PIORROW HONEY SUCKLE (Lonicera morrowii ) 
TATARIAN HONEY SUCKLE (Lonicera t a ta r i ca )  

Type o f  p l a n t :  shrub 
In te rmed ia te  to le rance t o  shade 

O r i g i n :  In t roduced 

Lower pH l i m i t :  5.0 

P lan t i ng  ma te r ia l  : Seed1 ings  (1  -0, 2-0) 

Super ior  c u l t i v a r s :  'Rem Red' and 
' C l  i ng red  ' amur honeysuckle 

Major uses: W i l d l i f e  food and cover; 
e s t h e t i c s  and screening 

Comments : These shrubs, p lan ted  i n  combi nat ions w i t h  o the r  woody species, 
add t o  t h e  d i v e r s i t y  i n  food and cover f o r  w i l d l i f e .  P lan t  growth i s  slow 
f o r  t h e  f i r s t  2 years and seedl ings may be adversely a f f e c t e d  by t a l l  
herbaceous compet i t ion.  There i s  1 i ttl e d i f f e r e n c e  i n  performance among 
species, except i n  da te  o f  f r u i t  m a t u r i t y  and geographic adaptabi 1 i ty. 
'Rem Red' amur i s  adapted over t he  e n t i r e  range shown; t a t a r i a n  i s  adapted 
t o  a1 1 areas except Tennessee and Alabama, where Morrow honeysuckle has 
been used success fu l l y .  F r u i t  o f  Morrow and t a t a r i a n  matures i n  June t o  
August and f a l l s  from the  p l a n t  soon a f t e r  matur ing. F r u i t  o f  'Rem Red' 
amur honeysuckle matures i n  September t o  November and may remain on t h e  
p l a n t  w e l l  i n t o  w in te r .  P lan t i ng  some o f  a l l  species lengthens the  t ime 
t h a t  they supply food t o  w i l d l i f e .  D i r e c t  seeding has been unsuccessful, 
b u t  regenerat ion and spread o f  p l a n t s  t o  adjacent areas does occur from 
seed from es tab l ished p l a n t s  t h a t  i s  disseminated by b i r d s .  These species 
i n i t i a t e  sp r ing  growth e a r l i e r  than most o the r  shrubs; thus, f resh l y  dug 
nursery seed1 ings  may a l ready be growing and be suscept ib le  t o  heat 
damage w h i l e  i n  t r a n s i t  o r  awa i t ing  p lan t i ng .  



FRAGRANT SUMAC (Rhus aromatics ) 
SHINING SUMAC (Rhus copal l ina)  

Type of plant: Shrub 
Shade to1 erance: 

Shining--Intermediate 
Fragrant--To1 erant 

Origin: Native 

Lower pH l imit :  Shining--4.0 
Fragrant--4.5 

Planting material : Seed1 ings (1-0, 
2-0) ; root cuttings 

Major uses: Wildlife food and cover; 
es thet ics  

Comments: The sumacs a re  native to  a l l  of the Eastern United States.  They 
have not been tested on surface mines in a l l  of the coal reqions, b u t  
 the.^ often volunteer on minesoils that  a re  several years old; chances 
f o r  success of planted seed1 i ngs seem promising.  hi ni ng sumac has 
shown the best growth character is t ics  in t e s t  plantings and spreads by 
seed and root suckers. Smooth sumac (R. glabra) and staghorn sumac 
( R .  typhina) also show promise b u t  were not tested as much as shining and 
fragrant sumacs. In West Virginia, 15-year-old plantings of shining 
sumac had developed fu l l  stands and height of 6 t o  7 fee t .  Fragrant 
sumac had open stands and height of 3 t o  4 fee t .  Suggested use i s  fo r  
wildl i fe  plantings in blocks of 100 to 200 plants spaced 4 to  5 fee t  
apart .  Sumac volunteers on abandoned spoils in some areas. 



BRISTLY LOCUST ( ~ o b i n i a  fe r t i l i s )  

Type of plant: Shrub-1 egume 
(Ni trogen-fixer) 
Intolerant to  shade 

Origin: Native 

Lower pH l imit :  3.5 

Planting material : Seed1 ings (1  -0),  
Seed (scar i f ied ,  special inoculum) 

Seeding ra te :  2 t o  5 Ib/acre 

Time of seeding: S p r i n g ,  f a l l ,  winter 

Superior cul t ivars :  'Arnot ' 

Flajor uses: Erosion control ; wild1 i f e  
.cover and food 

Comments: Bristly locust i s  one of the best plants t o  use for erosion 
control on extremely acid mi nesoi 1s. The plants w i  11 spread primari ly 
from root suckers that  begin to  form during the f i r s t  growing season. 
Dense thickets will form even on eroded s i t e s  because root suckering i s  
stimulated where the roots are  exposed by erosion. Evidence of becoming 
a "pest" plant i s  not apparent even where stands a re  12 to  15 years old. 
Root suckering i s  retarded or will not occur in we1 1 -sodded areas. 
Usually established by planting 1-year-old seedlings a t  6 by 6-foot 
spacing, b u t  can also be direct  seeded. Seeds must be scar if ied before 
planting. Plants grow to  a height of 8 to  10 f ee t  in about 5 years. 
Dense thickets of th i s  species provide cover for  wildl i fe .  Rose-acacia 
locust ( ~ o b i n i a  hispida) i s  similar t o  b r i s t ly  locust i n  appearance and 
growth habit, and has the same usefulness for  vegetating surface mines. 



TABLE 5. SHRUB SPECIES OF LIMITED IMPORTANCE OR USE 

Cotninon and Ma jar- 
S c i e n t i f i c  Name 0 r i g i g 1  pH L i m i t  b/ states&/ 

Where Used 
Comment 

Black chokeberry 
Aronia melanocarpa 

Korean barberry 
Berberis koreana 

Siber ian peashrub 
Caragana arborescens 

Gray dogwood 
Comus mcemosa 

4 

IU 
0 

Red-osi e r  dogwood 
Cornus stoZonifem 

Hawthorn 
Crateagus spp. 

Amur p r i v e t  
L i g u s t m  amurense 

4.5 H, E PA, OH, I N  Small shrub. F i e l d  p l an t  2-0 
seedl i ngs . 

4.0 H, E PA, KY-E, I N  Small shrub. F i e l d  p l an t  2-0 
seedlings. 

4.0 H Ky-E Has grown we l l  on ac id  minesoi l  i n  
east Kentucky. Reported use i n  
Poland on f l y  ash p i l e s  w i th  pH 10 
t o  11. 

5.0 H, E WV, KY-E, VA, S im i la r  t o  s i l k y  dogwood. Pro- 
TN, AL duces f r u i t  i n  4 t o  5 years. In-  

termediate shade tolerance. 

4.5 H, W, E PA, WV, KY-E Suited f o r  seepage areas and along 
VA, TN ponds. Spreads by underground 

shoots. Dense roo t  system pro- 
vides protect ion against overland 
f low. 

5.5 H, E PA, WV, KY-E T a l l  shrubs ; there are  many hy- 
b r i ds  and var ie t ies .  Washington 
hawthorn (c. phaenopymon) i s  the 
most widely used and avai lable.  
F i e l d  p lan t  1-0 seedlings. In-  
to1 erant . 

4.5 H, E PA, WV, KY-E, Natural ized i n  Southeastern United 
OH, VA, TN States. Medium-size shrub. F i e l d  

p l an t  1-0 o r  2-0 seed1 ings. 
To1 erant. 

(continued) 



TABLE 5. SHRUB SPECIES (CONTINUED) 

Japanese honeysuckl e 
Lonicera japonica 

Western sandcherry 
Prunus besseyi 

A Chokecherry 
Prunus virginiana 

Rose-acacia locust  
Robinia hispida 

Mu1 t i f l  ora rose 
Rosa mul t i f l om 

Rugosa rose 
Rosa rugosa 

I 4.5 H All Sta tes  

N 4.0 H K Y ,  TN, O H ,  
IN, AL 

N 5 .O H KY-E,  TN 

N 3.5-4.0 W y  H ,  E PA,  MD, WV,  
K Y y  V A y  T N y  

O H ,  IN 

I 5.0 H ,  W PA,  WV,  MD, 
KY , V A y  O H ,  
IN, IL 

I 5.0 H ,  E PA,  WV, KY-E 

Naturalized i n  a l l  Eastern Sta tes .  
Seldom planted but of ten present 
due t o  natural invasion. Can be- 
come a "pest" i n  agr icul tura l  and 
fo res t ry  land uses. One of the  
best  species fo r  w i ld l i f e  habi ta t .  
Retains green fol iage i n  winter. 
'Hal 1 s ' improved cul t i v a r .  
To1 erant .  

A 3- t o  6-foot bushy shrub good f o r  
w i ld l i f e  cover and food. Produces 
f r u i t  i n  2 t o  3 years.  Plant  1-0 
seedlings.  

Tall shrub, 8-18 f e e t ,  widely 
adaptable. Excel l en t  food and 
cover plant  fo r  wi ld l i fe .  Spreads 
from root sprouts. Easily estab- 
l ished from 1-0 seedlings. 

Similar  t o  b r i s t l y  locust  (R.  
f e r t i l i s ) .  Plant 1-0 seedlings or 
d i r e c t  seed. In tolerant .  

Has become "pest" plant  i n  many 
agr icul tura l  areas and now i s  se l -  
dom planted. An excel lent  plant  
f o r  providing cover and food fo r  
game birds and small mammals . 

An excel lent  food and cover plant  
f o r  wi ld l i fe ;  survival and growth 
on minesoils less  than desired.  
In tolerant .  

(continued) 



Common and a/ Lower F.1a.j o r -  c/ b/ States- 
S c i e n t i f i c  Name OrigiW p~  ~ i m i t  uses Where Used Comment 

Memorial rose I 5.5 H, W PA, ND, WV, A sood p l a n t  f o r  w i l d l i f e  h a b i t a t  
Rosa wichuraiana KY, VA, OH, b u t  spreads by runners t h a t  w i l l  

IN, I L  c l imb on t r e e s  and shrubs. A lso  
spreads by seed and can be a  
"pest"  p l a n t  s i m i l a r  t o  m u l t i f l o r a  
rose. Establ  i sh w i t h  1-0 seed1 i ngs. 

Purp leos ie r  w i l l o w  I 5.0 H  PA, WV, VA, Useful  a lonq ponds, seepage areas. 
SaZix purpurea OH, IN ,  I L  Grows bes t  i n  pH range 5.0 t o  6.0 

American e l d e r  N  5.0 H, E KY-E, TN Exce l l en t  food and cover p l a n t  f o r  
Sambucus canadensis AL w i l d1  i f e ,  e s p e c i a l l y  songbirds. 

Es tab l i sh  w i t h  1-0 seedl inas. 
-I 

1 0  
ru S i  1  ve r  b u f f a l  oberry N  4.0 H, W PA, OH, IN Thorny shrub 6 t o  10 f e e t  t a l l .  

Shepherdia argentea Fixes n i  t roqen. Growth s i m i l a r  t o  
autumn 01 i v e ,  b u t  no spreading by 
seed noted. F i e l d  p l a n t  2-0 
seed1 i ngs. 

A r  rowwood N  4.5 H, E PA, KY-E F i e l d  p l a n t  1-0 o r  2-0 seed1 ings .  
Viburnum dentatwn Also propagated by c u t t i n g s  o r  by 

l aye r ing .  To lerant .  Other spec- 
i e s  o f  Vibwrzwn may be use fu l  . 

a / ~  = Introduced; N  = Nat ive.  

k l ~  = Hab i ta t  ( food and cover) f o r  w i l d l i f e ;  E = Es the t i cs  and screening; W = Watershed p r o t e c t i o n  
(e ros ion  con t ro l  ) 

C / ~ t a t e s  i d e n t i f i e d  by two-1 e t t e r  abbrev ia t ion .  S ing le  l e t t e r  f o l l o w i n g  dash i n d i c a t e s  p o r t i o n  of S ta te  
where best adapted, e.g., KY-E = eas tern  Kentucky. 
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