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This  r e p o r t  is  w r i t t e n  t o  e l u c i d a t e  some 
of t h e  problems encountered i n  t h e  p l a n t i n g  
of t r e e s  on s tr ip-mined a r e a s  i n  Maryland. 
When problems a r e  recognized ,  normally a so lu-  
t i o n  ( o r  a t  l e a s t ,  an  improvement) can be  
i n s t i t u t e d  t o  a l l e v i a t e  t h e  problem. 

The methods c i t e d  h e r e i n  a r e  those  of 
experienced f o r e s t e r s  engaged i n  s t r ip -mine  
p l a n t i n g  dur ing  t h e  p a s t  seven teen  y e a r s .  
Although t h e s e  methods might seem very  b a s i c ,  
t h e  procedure and t o o l s  exp la ined  i n  t h i s  
r e p o r t  g i v e  t h e  b e s t  r e s u l t s  w i t h  t h e  l e a s t  
amount of confusion.  

MECHANICS OF PLANTING 

The S t a t e  of Maryland does have c e r t a i n  
g u i d e l i n e s  f o r  p l a n t i n g  t r e e s  i n  t h e  S t a t e .  
B r i e f l y ,  t h e s e  g u i d e l i n e s  a r e  a s  fo l lows:  

1. Spacing: 6 '  x  7 '  ( o r  1 ,000 t r e e s  
p e r  a c r e ) .  

2. P l a n t i n g  season  i n  Western Maryland: 
Karch 20 t o  A p r i l  20 f o r  s t r ip-mined a r e a s .  
The e a r l i e r  trees a r e  p l a n t e d  t h e  h i g h e r  t h e  
s u r v i v a l  w i l l  be. 

3.  P l a n t i n g  methods : 

a .  Hand - a r e a s  one a c r e  o r  less i n  
s i z e ,  odd a r e a s ,  coa l - s t r ipped  a r e a s ,  s t e e p  
o r  rough a r e a s .  

b. Machine - Three a c r e s  o r  more on 
even s l o p e s .  Odd a r e a s  on machine s i t e s  a r e  
p l a n t e d  by hand. 

4. P l a n t i n g  p r e c a u t i o n s  : 

a .  P r o t e c t  p l a n t a t i o n  from g r a z i n g  
and f i r e .  

b. P l a n t  a s  soon a s  p o s s i b l e  a f t e r  
t r e e s  a r e  rece ived .  

c .  Keep s e e d l i n g  r o o t s  moist  a t  a l l  
times. 

d. P l a n t  p r o p e r l y .  Do n o t  jam o r  
push r o o t s  i n t o  t h e  h o l e .  Do n o t  i n s e r t  seed- 
l i n g  a t  an  ang le .  P l a n t  a t  p roper  dep th ,  
which is t h e  same dep th  a s  i n  t h e  nurse ry .  

P o i n t s  b and c  a r e  u s u a l l y  overlooked b u t  a r e  
extremely impor tan t  t o  good s u r v i v a l .  

5. Proper  s u p e r v i s i o n  must be maintained 
a t  a l l  t i m e s .  

Strip-mine p l a n t i n g  is a  s p e c i a l  opera- 
t i o n .  I n  some r e s p e c t s ,  i t  is a  b e t t e r  p l a n t -  
i n g  than  o l d  f i e l d s  o r  woodlands because heavy 
sod ,  r o o t s ,  b rush ,  and stumps a r e  n o t  p r e s e n t .  
However, t h e r e  can be  problems. A s t r ip -mine  
w i l l  d ry  o u t  cons iderab ly  f a s t e r ;  i n  f a c t ,  
w i t h  t h e  e v e r  p r e s e n t  winds, they can go from 
a n  extremely wet t o  a  very  dry c o n d i t i o n  
w i t h i n  a  few days. For  t h e s e  reasons ,  a  
r a t h e r  heavy mattock is recommended. The f i v e  
pound mattock head seems t o  be  t h e  b e s t  s i z e  
a v a i l a b l e .  With t h i s  s i z e  mattock, a  good 
h o l e  can be  dug t o  p l a n t  t h e  s e e d l i n g  wi thout  
much over -exer t ion  by t h e  p l a n t e r .  

S l i t  p l a n t i n g  has  Droven t o  g ive  much 
lower s u r v i v a l  than  p l a n t i n g  by d igg ing  a  
h o l e .  S l i t  p l a n t i n g  tends  t o  produce a  J- 
roo ted  c o n d i t i o n  and, u n l e s s  t h e  f i r s t  few 
y e a r s  a f t e r  p l a n t i n g  a r e  extremely wet ,  many 
s e e d l i n g s  w i l l  d i e .  S l i t  p l a n t i n g  must NOT 
be  used.  

Digging a  h o l e  t o o  sha l low w i l l  produce 
t h e  same r e s u l t s  a s  s l i t  p l a n t i n g .  The cor- 
r e c t  (and b e s t )  method t o  p l a n t  s e e d l i n g s  i s  
t o  d i g  a  h o l e  s e v e r a l  i n c h e s  l o n g e r  and wider  
than  t h e  r o o t  system of t h e  s e e d l i n g .  I f  a  
h o l e  is  dug p r o p e r l y ,  one s i d e  w i l l  be  v e r t i -  
c a l  t o  t h e  width of t h e  h o l e .  Hold t h e  t r e e  
a t  t h e  r o o t  c o l l a r  w i t h  t h e  thumb and fore -  
f i n g e r ,  and p l a c e  t h e  t r e e  r o o t s  i n t o  t h e  h o l e  
u n t i l  t h e  f i n g e r  and thumb touch t h e  o r i g i n a l  
s o i l  l i n e .  

Be c a r e f u l  t h a t  t h e  s e e d l i n g  is  i n  an  up- 
r i g h t  p o s i t i o n .  Then u s e  t h e  f o o t  t o  push t h e  
f r e s h l y  dug s o i l  back i n t o  t h e  h o l e  around t h e  
r o o t s .  Care should  be  used n o t  t o  p u t  s t o n e s  
around t h e  s e e d l i n g  r o o t s .  The f i n a l  s t e p  i n  
t h e  p l a n t i n g  o r d e r  is t o  p l a c e  t h e  f o o t  over  
t h i s  s o i l ,  t o  compact i t  around t h e  s e e d l i n g .  

Another problem t o  be  cons idered  when 
p l a n t i n g  is  t h a t  of spac ing .  Two methods can 
be  used t o  main ta in  t h e  d e s i r e d  spacing.  One 
method i s  t o  i n s t r u c t  t h e  p l a n t e r  t h a t ,  when 
h e  compacts t h e  s o i l  w i t h  h i s  f o o t ,  h e  i s  t o  
make one normal a d d i t i o n a l  s t e p  and s i n k  t h e  



mattock i n t o  t he  ground i n  f r o n t  of h imsel f ;  s i z e s  have ranged from 4-65 men. A s  you can 
t h i s  w i l l  provide approximately s i x  f e e t  be- imagine, d i f f e r e n t  crew s i z e s  present  d i f f e r e n t  
tween each t r e e .  The o the r  method is  t o  main- problems. 
t a i n  c lo se  supervis ion  of t he  p l an t ing  crew, 
with t he  foreman paying p a r t i c u l a r  a t t e n t i o n  For bes t  con t ro l ,  t he  smal ler  crew is  de- 
t o  t he  spacing of each p l a n t e r .  Also, t he  s i r a b l e .  A small  crew is  considered t o  be 20 
bes t  p l an t ing  method e s t a b l i s h e s  a  good lead men o r  l e s s .  With a  crew of t h i s  s i z e ,  l e s s  
man, wi th  each p l a n t e r  t o  s t a y  one t r e e  behind supervisors  a r e  needed and genera l  confusion is  
the  man he  is using f o r  a  guide. See i l l u s t r a -  minimized. 
t i o n  : 

Unfortunately,  small  crews cannot be used 
Step Method a t  a l l  times--especially when l a r g e  acreages 

a r e  t o  be p lanted  i n  a  sho r t  period of time. 
Guiding Lef t  When l a r g e  crews a r e  used, i t  is  advisable  t o  

have seve ra l  experienced men t o  supervise  t he  
Lead man + ' Direc t ion  of p l an t ing  job. These supervisors  w i l l  then in- 

P l an t ing  s t r u c t  and reorganize t he  crew i n t o  t he  smal ler  
+ + 2nd man 

T 
p lan t ing  u n i t s .  

+ + + 3rdman The following is a  diagram of d i f f e r e n t  
s i z e  crews: 

+ + + + 4th  man ( e t c . )  

Small Crew Less Than 20 Men 
Guiding Right 

Supervisor 
Direc t ion  of Lead man + 

Plant ing  
2nd man + + 

T 
Foreman Foreman 

I 
3rdman + + + P l a n t i n g u n i t  

I 
Plant ing  Unit 

8 t o  10 men 8 t o  10 men 
4 thman  + + + + 
( e t c . )  

Large Crew More Than 20 Yen 

XECHANICS OF RUNNING A CREW Supervisor Supervisor 

Before t he  a c t u a l  p l an t ing  opera t ion  be- 
g ins ,  i t  i s  necessary t h a t  t he  p l a n t e r s  be 

+ 
Foreman Foreman Foreman 47 Foreman 

i n s t r u c t e d  a s  t o  what performance is  expected 
of them. Then d iv ide  the  men i n t o  crews and 

I 
Plant ing  

I I I 
Plan t ing  Plant ing  Plant ing  

ass ign ,  o r  have, a  crew boss o r  foreman. Each Unit 8  t o  Unit 8 t o  Unit 8  t o  Unit 8  t o  
p l a n t e r  is  then given h i s  p a r t i c u l a r  spec ies  10 men 10 men 10 men 10 men 
of t r e e  t o  be p lanted .  I n  most cases ,  a l t e r -  
na t e  rows of compatible t r e e  spec ies  a r e  re- 
quired.  \hen  a l l  members of the  crew have The foreman's d u t i e s  cons i s t  of maintain- 
t r e e s ,  ass ign  a  lead  man and p lace  t he  crew. ing  spacing,  supplying p l a n t e r s  with t r e e s ,  
Normally, a  lead man is  a  good p l a n t e r  and t o o l s ,  e t c . ,  and maintaining good t r e e  p l an t ing  
can fol low i n s t r u c t i o n s .  Inform the  lead man methods. 
of t he  a r e a  he  i s  t o  p l an t .  Each crew should 
use t h e  Step Method of p l an t ing ,  a s  previous ly  P r i o r  t o  p l an t ing ,  a  map should be s tudied  
described.  by the  supervisor  t o  determine the  s i z e ,  t he  

shape, and the  hazards ( i f  any) of t he  p l an t ing  
Crew s i z e  and necessary crew con t ro l  w i l l  a rea .  Although each strip-mine is  unique, ba- 

determine the  bes t  p l an t ing  r e s u l t s .  without s i c  methods can be used t o  prevent  confusion i n  
such con t ro l ,  i t  is b e t t e r  not  t o  p l a n t  an t r e e  p lant ing .  Normally, strip-mines a r e  long 
a rea  a t  a l l .  narrow s t r i p  c u t s  around a  h i l l s i d e ,  and they 

vary i n  width a t  d i f f e r e n t  po in t s .  I f  t he  
The b e s t  p l an t ing  u n i t  i s  composed of 8- crews do not  p l a n t  properly o r  a r e  not  c lose ly  

10 men p e r  foreman. When a  p l an t ing  u n i t  supervised,  smal l  a r ea s  a r e  not  p lanted .  Also, 
grows any l a r g e r ,  con t ro l  is l o s t  by the  fore-  i f  t he  crews a r e  not  supervised proper ly ,  near  

man and, u sua l ly ,  poor p l an t ing  r e s u l t s .  t he  end of t he  p l an t ing  job a l l  t he  p l an t ing  
u n i t s  w i l l  converge, thus c r ea t ing  poor p lant -  

I n  Ides t e r n  Maryland, experienced crew ing ,  confusion and, u l t ima te ly ,  time and money 
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economical ana, more important, i n su re  gooa 
r e s u l t s .  

MACHINE PLANTING 

With the  passage of recent  s tr ip-mining 
laws i n  Maryland, t he  requirements f o r  back- 
f i l l i n g  were strengthened.  Areas l e s s  than 
12O a r e  back f i l l ed  t o  t he  o r i g i n a l  contour 
c r ea t ing ,  i n  many cases ,  r e l a t i v e l y  f l a t  a r ea s  
f o r  p lant ing .  Also, t he  contour method of 
b a c k f i l l i n g  i s  c r ea t ing  b e t t e r  p l an t ing  a r eas .  
With these  b e t t e r  a r ea s ,  a  t r e e  p l an t ing  ma- 
chine can be used. The p l an t ing  machine has 
very d e f i n i t e  advantages, which include:  

1. Fewer men a r e  needed (however i t  is 
imperat ive t h a t  t h e  p l an t ing  machine i s  fo l -  
lowed f o r  co r r ec t ive  p l an t ing  where needed). 

2. More t r e e s  can be p lanted  i n  a given 
time. 

A quick review of t h e  most important po in t s  
t o  succes s fu l  t r e e  p lant ing:  

1. Plant ing  s tock  must be proper ly  cared 
f o r  from time of l i f t i n g  u n t i l  p lant ing .  Do 
not  recommend long s to rage  per iods .  

2. Proper supervis ion  of t r e e  ca re  and 
p l an t ing  techniques a t  a l l  l e v e l s .  

3. P l an t  a s  e a r l y  a s  poss ib l e  i n  t he  
spr ing .  Recommend no more than a fou r  week 
p l an t ing  season. Do not  extend p l an t ing  season. 

4.  Scalping approximately 12-18 diameter 
a r ea ,  where herbaceous ma te r i a l  is  planted.  

I f  any of t he  above s t e p s  a r e  shortchanged, 
p l an t ing  r e s u l t s  w i l l  s u f f e r .  

3. Survival  is b e t t e r .  

4. P lant ing  is cheaper. MARYLAND'S SEEDING MIXTURES 

Disadvantages include:  PART I11 

1. Steepness of s lope .  

2. Stoniness.  

3. Breakdowns. 

I. Seeding Mixtures (per  ac re  bas i s )  f o r  Hay- 
land and Cropland. 

1. 50# Kentucky 31 t a l l  fescue 
10# Birdsfoot  T r e f o i l  o r  lo// Crown Vetch 

Breakdowns could be somewhat el iminated 2. Other mixtures may be submitted and 
i f  a  t r e e  p l an t ing  machine e spec i a l l y  designed evaluated a t  t he  time of t he  tri-agency 
f o r  s tr ip-mines would be purchased. review. 

Steeper a r eas  must s t i l l  be p lanted  by 
hand, and the  Step Method is  e s s e n t i a l l y  the  
bes t  p l an t ing  method t o  use. 

PLAP.JTING CREW 

Harmony of t h e  p l an t ing  crew and lead  man 
importance have both been discussed.  Our 
records of twelve years  show t h a t  t he  average 
r a t e  pe r  man pe r  e i g h t  hour day is  625 t r e e s .  
Of course,  indiv idual  p l a n t e r  r a t e s  may vary 
from 400-1500 t r e e s  pe r  man Fer  day. 

CONCLUSION 

Strip-mine t r e e  p l an t ing  seems t o  be a 
simple process.  However, i f  t he  opera t ion  is 
ca re fu l ly  analyzed, t he  l i t t l e  opera t ions  with- 
i n  t h e  t o t a l  opera t ion  can be very important. 
Many people th ink  t h a t  digging a hole  and put- 
t i n g  the  t r e e  i n  is  a l l  t h a t  is  needed. With 

11. Mixture f o r  Fores t ry  where t r e e  seedl ings  
w i l l  be p lanted .  

1. 25# Kentucky 31 t a l l  fescue  
10# Orchard Grass o r  10# Perennia l  Rye 

Grass . 
5// Red Clover 
5# Birdsfoot  T r e f o i l  

111. Mixtures f o r  Fores t ry  where t r e e  seed w i l l  
be d i r e c t  seeded wi th  legume t r e e  spec ies .  

1. 25?/ Kentucky 31 t a l l  fescue 
10# Orchard Grass o r  10# Pe r r enn ia l  

Rye Grass o r  10# Red Fescue o r  
10# Red Top 

58 Red Clover o r  5# Alsike + 1i/ Ladino 
Clover 

2-3i/ Black Locust o r  Black Alder seed 
o r  Bicolor Lespedeza 

I V .  Mixtures f o r  Fores t ry  where t r e e  seed w i l l  
be d i r e c t  seeded f o r  non-legume t r e e  spec ies .  



1. 25il Kentucky 31 t a l l  fescue 
10# Perennia l  Rye Grass o r  10# Red 

Fescue o r  10# Red Top 
5# Birdsf oo t T r e f o i l  
3# Red Clover 

Non -legume t r e e  spec ies  t h a t  w i l l  grow i n  
Western Maryland: 

Austr ian Pine 
White Pine 
Red Pine 
Scotch Pine 
White Spruce 
Norway Spruce 
P i t c h  Pine 
Red Oak 
White Oak 
Sugar Maple 
Red Maple 

Black Cherry 
Sumac 
Sycamore 
Cottonwood 
Tulip Poplar  
Japanese Larch 
Sweet Gum 
Yellow Birch 
White Ash 
Sawtooth Oak 

V. Mixture f o r  w i l d l i f e  p l an t ing .  

1. 15# Kentucky 31 t a l l  fescue.  
15# Orchard Grass 
10il Perennia l  Rye Grass 

5# Birdsf oot  T r e f o i l  
5# Red Clover 

With shrub p l an t ings .  (Recommended p l an t -  
i ng  i n  blocks,  rows, o r  clumps not  a s  a s o l i d '  
p l an t ing .  Spacing w i l l  be determined a t  t h e  
time of p lant ing . )  

1. Autumn Olive 
2. Sawtooth Oak 
3 .  Rush Honeysuckle 
4 .  Hawthornes 
5.  Hybrid Poplar  
6. Black and Speckled Alder 
7.  Crabapple 
8. Silky Dogwood 
9. Red Osier  

10. Conifers  i n  1 a c r e  blocks o r  s t r i p s  
30 f e e t  wide a t  var ious  lengths .  



PART I V  

MARYLAND'S PLANTING TIME AND SPECIES TABLE 

L i s t e d  below a r e  s p e c i e s  which have been used and good r e s u l t s  have been ob ta ined .  This  
l i s t  w i l l  be expanded when r e s u l t s  a r e  v e r i f i e d  and does n o t  mean o t h e r  s p e c i e s  a r e  n o t  accep- 
t a b l e .  

SPRING (mid-March t o  June) SUMMER (June t o  Aug.) FALL (Aug. t o  mid-Sept.) 

Kentucky 31 Fescue (P) Kentucky 31 Fescue (P) Kentucky 31 Fescue (P) 

Orchard Grass  (P) Orchard Grass  (P) Orchard Grass  (P) 

Red Fescue (P) Red Fescue (P) Red Fescue (P) 

Timothy (P) 

Red Top (P) 

A l s i k e  T-2 (L) 

B i r d s f o o t  T r e f o i l  (P, L) 

Crown Vetch (P, L) 

I Hairy Vetch (T, L) I 

A l f a l f a  (P, L) 
(good s i t e s  only)  

Red Clover (T, L) 

Sweet Clover  (T, L) 

F l a t  Pea (L) 

Ladino Clover  (T, L) 

Oats Japanese  M i l l e t  Balboa Rye 

P e r e n n i a l  Rye Grass  Weeping Lovegrass Annual Rye Grass  1 I 

Winter Wheat 

Winter Oats 

S. Lespedeza (L) 
(South s l o p e s  on ly  - 
Low e l e v a t i o n s  below 
2000 f e e t )  

The t i m e  of p l a n t i n g  is t h e  b e s t  time and does n o t  n e c e s s a r i l y  mean t h a t  o t h e r  t imes f o r  
p l a n t i n g  a p a r t i c u l a r  s p e c i e s  w i l l  n o t  produce good r e s u l t s .  

P = Permanent 
T = Temporary 
L = Legume (meaning having t h e  a b i l i t y  t o  f i x  o r  produce n i t r o g e n ,  t h u s  reduc ing  f e r t i l i z i n g  

requirements  and t o p d r e s s i n g ) .  




