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The f o l l o w i n g  i s  a  s t u d y  p l a n  t h a t  o u t l i n e s  t h e  p rocedure  f o r  t e s t i n g  t r e a t m e n t s  
and f u r t h e r  a n a l y s i s  on r e g e n e r a t i o n  problem a r e a s  i n  t h e  upper Ninemile 
d r a i n a g e .  D e t a i l e d  a n a l y s i s  i s  d i s c u s s e d  i n  a January 5 ,  1984 (stamped 1983) 
l e t t e r  t o  t h e  D i s t r i c t  Ranger w i t h  same f i l e  d e s i g n a t i o n s  a s  above.  

INTRODUCTION 

Ninemile  RD h a s  i d e n t i f i e d  271 acres of  p l a n t a t i o n  i n  t h e  upper Ninemile  
d r a i n a g e  t h a t  show one o r  more of  t h e  fo l lowing  r e g e n e r a t i o n  problems: 1) low 
u-igor i n - w e s t e r n  larch s a p l i n g s ,  2 )  s p o t t y  s e e d l i n g  s u r v i v a l ,  and 3 )  s a p l i n g  
damage i n  lodgepo le  p i n e  and s u b a l p i n e  f i r  from A r m i l l a r i a  spp.  An a d d i t i o n a l  
327 a c r e s  had s i m i l a r  s i t e  p r e p a r a t i o n  t r e a t m e n t  a s  t h e  above a c r e s  and may 
have s i m i l a r  s i t e  problems. 

During s i t e  p r e p a r a t i o n  o f  t h e s e  p l a n t a t i o n s ,  s l a s h  was p i l e d  by d o z e r s  when 
s o i l  m o i s t u r e  was h igh .  S c a r i f i c a t i o n  w a s  v e r y  complete  r educ ing  f u e l s  below 
recommended q u i d e l i n e s .  Burning o f  windrows w a s  v e r y  h o t  and s o i l s  were v e r y  
d ry .  

S o i l  samples  were c o l l e c t e d  from Stand NO. 14-802 ( p l a n t a t i o n )  mid-October, 
1984. R e s u l t s  show a s i g n i f i c a n t  change i n  chemical p r o p e r t i e s  of t h e  s o i l  and 
a n  i n c r e a s e  i n  s o i l  bu lk  d e n s i t y  by 24 p e r c e n t  compared t o  a  nearby unharves ted 
s i t e .  

C o n s u l t a t i o n  w i t h  N e l l i e  S t a r k ,  P r o f e s s o r  of S o i l s  and F o r e s t  N u t r i t i o n  
Resea rcher  a t  t h e  U n i v e r s i t y  o f  Montana v e r i f i e d  t h a t  s o i l s  t e s t e d  were d e f i -  
c i e n t  i n  phosphorous ,  magnesium, and calc ium.  A t r a n s e c t  i n  S tand  No. 14-802 
u s i n g  o b s e r v a t i o n  of  s o i l  s t r u c t u r e  changes and w a t e r  i n f i l t r a t i o n  charac-  
t e r i s t i c s  r e v e a l e d  t h a t  t h e  e x t e n t  of t h e  e f f e c t s  of s o i l  compaction i s  a  s l i g h t  
t o  moderate  problem. O v e r a l l ,  d e f i c i e n t  n u t r i e n t s  a p p e a r s  t o  be t h e  major  s o i l  
f a c t o r  c o n t r i b u t i n g  r o  s t r e s s  on t h e  s i t e .  

PURPOSE OF STUDY 

The recommendation f o r  t r e a t m e n t  of t h e s e  s i t e s  i s  t o  r e s t o r e  t h e  d e f i c i e n t  
n u t r i e n t s  t o  t h e  s o i l  by t h e  u s e  of  chemical  f e r t i l i z e r .  N u t r i e n t  needs  of  
c o n i f e r s  a r e  n o t  w e l l  unders tood and c u r r e n t l y  a r e  undergoing r e s e a r c h ,  Hence, 
t r e a t m e n t  of t h e s e  a r e a s  shou ld  be conducted i n i t i a l l y  a s  a t e s t  and r e s u l t s  
moni tored f o r  t h e  most e f f e c t i v e  t r e a t m e n t .  The s p e c i f i c  o b j e c t i v e s  of  t h i s  
s t u d y  a r e  t h e  fo l lowing :  
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A. T e s t  s e v e r a l  f e r t i l i z e r  t r e a t m e n t s  on Stand No. 14-802 and s e l e c t  
t h e  t r e a t m e n t  t h a t  g i v e s  t h e  b e s t  r e sponse  f o r  recommendation f o r  
a p p l i c a t i o n  t o  t h e  r e s t  of  t h e  p l a n t a t i o n .  

B. Analyze p l a n t a t i o n s  f o r  p a t t e r n s  of  r e s p o n s e  t h a t  might  improve 
o u r  unders tand ing  of  t h e  r e l a t i o n  of b u r n i n g  o r  equipment u s e  
on d e g r a d a t i o n  of t h e s e  s i t e s .  

1 )  Th i s  p o r t i o n  of  t h e  s t u d y  w i l l  g i v e  us  c r i t i c a l  i n s i g h t  i n t o  
what d e g r e e  and e x t e n t  our  s i t e  p r e p a r a t i o n  on t h e s e  p l a n t a t i o n s  
r e s u l t e d  i n  r e g e n e r a t i o n  problems and p o s s i b l e  permanent s i t e  
d e g r a d a t i o n .  T h i s  w i l l  h e l p  i n  f u t u r e  s i t e  p r e p a r a t i o n  recommend- 
a  t i o n s .  

2) Analyzing o t h e r  p l a n t a t i o n s  t o  t e s t  f o r  s i m i l a r i t i e s  t o  Stand no. 
14-802 t o  e s t a b l i s h  whe the r  s i m i l a r  f e r t i l i z e r  t r e a t m e n t s  a r e  
n e c e s s a r y  on t h e s e  p l a n t a t i o n s .  

METHOD OL OGY 

O b j e c t i v e  A 

I n  Stand no. 14-802, s e t  up f o u r  permanent one a c r e  p l o t s .  Each p l o t  w i l l  
i n c l u d e  t h e  range  of v a r i a b i l i t y  t h a t  e x i s t s  i n  t h e  p l a n t a t i o n .  Two i m p o r t a n t  
i n c l u s i o n s  w i l l  be t h e  mixed s t a n d  of 10-12 y e a r  o l d  l o d g e p o l e  p i n e ,  Douglas f i r ,  
and w e s t e r n  l a r c h  on approx imate ly  35% s l o p e  and t h e  swale  a r e a  where s e e d l i n g  

-̂_I-- _I" X- -. - r e g e n e r a t i o n  i s  v e r y  low. /------- --+* 

Trea tments  a r e  a s  fo l lows :  

PLOT 1 - c o n t r o l ;  no t r e a t m e n t .  Maximum/minimum thermometer p laced  a t  two f e e t  
above ground l e v e l .  A t  l e a s t  20 2-0 s e e d l i n g s  p l a n t e d  8 ' x  8 '  i n  t h e  
a r e a  where s e e d l i n g  r e g e n e r a t i o n  i s  v e r y  low. 

PLOT 2 - 100 l b s l a c r e  of  phosphorus.  A t  l e a s t  20 2-0 s e e d l i n g s  p l a n t e d  8 ' x 8 '  i n  
t h e  a r e a  where s e e d l i n g  r e g e n e r a t i o n  i s  v e r y  low. 

C\ 

PLOT 3 - 100 l b s l a c r e  of phosphorus + - 20: I b s l a c r e  of  magnesium. A t  l e a s t  20 
2-0 s e e d l i n g s  p l a n t e d  8 ' x 8 '  i n  t h e  a r e a  where s e e d l i n g  r e g e n e r a t i o n  i s  
ve ry  low. 

9 3 
PLOT 4 - 100 l b s l a c r e  of  phosphorus + - 2 D ~ l b s / a c r e  o f  magnesium e - S O d  l b s l a c r e  

o f  ca lc ium.  A t  l e a s t  20 2-0 s e e d l i n g s  p l a n t e d  8 'x8 '  i n  t h e  a r e a  where 
s e e d l i n g  r e g e n e r a t i o n  i s  v e r y  low. 

Treatment  t es t  p l o t s  s h a l l  be s e t  up a s  soon a s  the snow m e l t s  i n  t h e  spring and 
access t o  t h e  s i t e  i s  a v a i l a b l e ,  expec ted  a t  t h e  end of  May t o  mid-June. 

- - - " 1 - . . I. ̂  " _  

Xylem s a p  w i l l  b e  c o l l e c t e d  o n e - m o n t h - l a t e r  i n  mid-July f o r  a n a l y s i s  of  up take  
l e v e l s  o f  n u t r i e n t s  by t h e  s a p l i n g s .  T h i s  analys is  w i l l  be  used as an i n d i c a t o r  
o f  p l a n t  r e sponse  t o  t h e  f e r t i l i z e r  t r e a t m e n t s .  T h i s  a n a l y s i s  s h o u l d  be done 
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RESULTS 

A r e p o r t  summarizing r e s u l t s  of  t h i s  s t u d y  w i l l  be d r a f t e d  a f t e r  the f i r s t  year 
of o b s e r v a t i o n .  T h i s  r e p o r t  may then be used t o  s e l e c t  the a p p r o p r i a t e  a c t i o n  
t o  be t a k e n  f o r  t r e a t m e n t  of  t h e  e f f e c t e d  acres. 

J O N 1  SASICH 
S o i l  S c i e n t i s t  
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t h e  - fo l lowing  year t o  a s s u r e  i n c l u s i o n  of one f u l l  growing season ,  e s p e c i a l l y  
e a r l y  s p r i n g  uptake.  

Pre- t reatment  and pos t - t r ea tment  m i c r o b i a l  a c t i v i t y  w i l l  be  measured t o  
e s t a b l i s h  response  by i n c r e a s i n g  a v a i l a b i l i t y  of Ca, P ,  and Mg t o  microbes .  
T h i s  measure w i l l  r e l a t e  t o  n u t r i e n t  a v a i l a b i l i t y  t o  p l a n t s .  Also i t  may have 
some r e l a t i o n  t o  t h e  i n c i d e n c e  of A r m i l l a r i a  i n  t h e  s t a n d ,  a l though  t h i s  i s  
s p e c u l a t i v e  a t  t h e  p r e s e n t .  

-- i i i i ' 
I n c i d e n c e  and d e g r e e  of t r e e  damage by A r m i l l a r i a  p re - t rea tment  and 
pos t - t r ea tment  w i l l  be documented. This  should be done f o r  - y e a r s  fo l lowing  
t r e a t m e n t .  

Vigor of  w e s t e r n  l a r c h  w i l l  be documented d u r i n g  l a t e  growing season  p r i o r  t o  
l e a f  f a l l  t h e  f i r s t  y e a r  and d u r i n g  growing season  a f t e r  t h e  f i r s t  y e a r  f o r  - 
y e a r s .  

S u r v i v a l  and v i g o r  of p l a n t e d  2-0 s e e d l i n g s  w i l l  be  documented d u r i n g  l a t e  
growing season  t h e  f i r s t  y e a r  and f o r  - y e a r s  a f t e r .  

The number of n a t u r a l  s e e d l i n g s  w i l l  be counted i n  t h r e e  1/100 a c r e - p l o t s  w i t h i n  
each t r e a t m e n t  t e s t  p l o t  f o r  t h e  f i r s t  t h r e e  y e a r s .  

A Maximum/Minimwn thermometer p laced  a t  two f e e t  above t h e  ground w i l l  be  
read  weekly i n  J u n e ,  1984. 

O b j e c t i v e  B 

T r a n s e c t s  a c r o s s  a l l  3 p l a n t a t i o n s  w i l l  be run  and r e s u l t s  p l o t t e d .  V a r i a b l e s  
t o  be observed a r e  t h e  fo l lowing :  

1. Tree  s p e c i e s  and count  
2. Tree  h e i g h t  and approximate age 
3 .  O v e r a l l  t r e e  v i g o r  
4 .  Inc idence  of a r m i l l a r i a  damage 
5. Topographic p o s i t i o n  
6 .  Observable  s o i l  compaction and /or  d i sp lacement  
7 .  Amount and k i n d  of f u e l s  and d u f f  on s i t e  
8. Unders tory  h e i g h t  and v i g o r  
9. Prox imi ty  t o  burned s l a s h  windrows 

STUDY PARTICIPANTS 

A1 Chr i s topherson ,  F o r e s t  S i l v i c u l t u r i s t  
Ninemile RD r e p r e s e n t a t i v e ,  presumably Dave G r i f f i n ,  D i s t r i c t  S i l v i c u t u r i s t  
J o n i  S a s i c h ,  S.oil S c i e n t i s t  
Nellie S t a r k ,  P r o f e s s o r  of S o i l s  and F o r e s t  N u t r i e n t s  . e sea rcher ,  Univ, of 
Montana 
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r0 D i s t r i c t  Ranger,  Ninemile RD 

Dave G r i f f i n ,  Ninemile  Ranger D i s t r i c t  S i l v i c u l t u r i s t ,  b r o u g h t  t o  my a t t e n t i o n  a  
r e g e n e r a t i o n  problem which i s  o c c u r r i n g  i n  s e v e r a l  p l a n t a t i o n s  i n  the Upper 
Ninemile Area. The problem i s  s p o t t y  s u r v i v a l  o f  s e e d l i n g s  and i n c i d e n c e  of 
t imber  damage f r o m . A r m i l l a r i a  spp.  Also ,  i n  one u n i t  (S tand  No. 14-8021, poor  
v i g o r  i n  w e s t e r n  l a r c h  s a p l i n g s  h a s  been- observed.  

On October  13, Dave G r i f f i n ,  Gre tchen  M e r r i l l ,  and I surveyed t h e  p l a n t a t i o n  
(Stand No. 14-802) n e a r  S i e g e l  Pass  f o r  i n d i c a t i o n s  o f  what i s  c a u s i n g  t h i s  
n e g a t i v e  response .  S o i l  compaction was o u r  pr imary concern .  S o i l  samples f o r  
chemical  l a b o r a t o r y  c h a r a c t e r i z a t i a n  and compaction a n a l y s i s  were  t aken .  

INTRODUCTION 

The f o l l o w i n g  i n f o r m a t i o n  on p a s t  t r e a t m e n t  of t h e s e  s i t e s  was g a t h e r e d  from 
D i s t r i c t  r e c o r d s  and F o r e s t  S e r v i c e  employees who were invo lved  w i t h  t h e  t r e a t -  
ment o f  t h e s e  p l a n t a t i o n s .  S tand  NO. 14-802 was h a r v e s t e d  sometime between 1969 
to 1972.  S l a s h  was d a z e r - p i l e d  i n  l a r g e  windrows i n  e a r l y  f a l l  and burned i n  
t h e  l a t e  f a l l  o f  1973. S o i l  m o i s t u r e  was h igh  d u r i n g  s l a s h - p i l i n g  and approx i -  
ma te ly  50 p e r c e n t  s c a r i f i c a t i o n  on t h e  a v e r a g e  was ach ieved .  Some a r e a s  may 
have r e c e i v e d  a s  much a s  80 pe rcen t .  s c a r i f i c a t i o n .  S o i l s  were  d r y  d u r i n g  
burn ing  i n  l a t e  f a l l  and t h e  windrows burned h o t .  T h i s  ~ l a n t a t i o n  may have been 
seeded w i t h  an  e r o s i o n  c o n t r o l  g r a s s  mix. There  was a  g r a z i n g  a l l o t m e n t  i n  t h i s  
area, b u t  t h e r e  i s  some u n c e r t a i n t y  t o  whether  o r  n o t  t h i s  s i t e  was g razed .  

ANALYSIS 

S o i l s  a r e  Bolloway s e r i e s .  C h a r a c t e r i s t i c s  o f  t h e s e  s o i l s  a r e  a v o l c a n i c  a s h  
m a n t l e  r a n g i n g  from 18 t o  25 c e n t i m e t e r s  i n  d e p t h ,  v e r y  g r a v e l l y  sandy loam sub- 
s o i l s ,  w e l l  d r a i n e d ,  and have a c r y i c  s o i l  t empera tu re .  

S o i l  Compaction: 

During t h e  walk through on October  1 3 ,  moderate  t o  s t r o n g  compaction was 
observed t o  a  d e p t h  o f  22 c e n t i m e t e r s  on 15 t o  20 p e r c e n t  of  the a r e a .  On one- 
t h i r d  of  t h e  s i t e s  sampled,  i n f i l t r a t i o n  was s e v e r e l y  impeded by compact ion,  
S o i l  bu lk  d e n s i t y  measured by t h e  Saran method showed a  24 p e r c e n t  i n c r e a s e  i n  
d e n s i t y  from t h e  n a t u r a l  s i t u a t i o n .  N a t u r a l  s t a n d  bu lk  d e n s i t y  i n  t h e  ash 
m a n t l e  i s  .77 g/cc3 and t h e  a v e r a g e  bulk d e n s i t y  f o r  t h e  compacted a s h  s u r f a c e s  
i n  t h e  ~ l a n t a t i o n  i s  1.00 grams pe r  c u b i c  c e n t i m e t e r .  Compaction s t u d i e s  on t h e  
~ l a r h e a d  N a t i o n a l  F o r e s t  have shown t h a t  s o i l  bulk  d e n s i t i e s  g r e a t e r  than  .90 
g / c c 3  i n  v o l c a n i c  ash s o i l s  reduce s o i l  a e r a t i o n  and o v e r a l l  s i t e  p r o d u c t i v i t y  
s i g n i f i c a n t l y .  

. 
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S o i l  Chemical C h a r a c t e r i z a t i o n :  

S o i l  chemical  c h a r a c t e r i z a t i o n  shows s e v e r a l  s i g n i f i c a n t  d i f f e r e n c e s  between t h e  
s o i l s  sampled from t h e  n a t u r a l  s t a n d  which was t h e  c o n t r o l  and t h e  s o i l s  sampled 
i n  t h e  p l a n t a t i o n .  Complete r e s u l t s  a r e  shown on t h e  f o l l o w i n g  page i n  Table  1. 

S o i l  Sample No. 3 was t aken  from a burned d o z e r - p i l e  s i t e  where t h e  s o i l  was 
v i s i b l y  damaged by f i r e .  R e s u l t s  show s i g n i f i c a n t  changes  i n  s o i l  chemis t ry  
s i m i l a r  t o  what h a s  been r e p o r t e d  i n  t h e  l i t e r a t u r e  a b o u t  a l t e r a t i o n  of  s o i l s  a s  
a r e s u l t  of  ex t remely  h o t  f i r e s .  There  was a  r e l e a s e  o f  t r a c e  e lements  from t h e  
d e s t r u c t i o n  o f  o r g a n i c  m a t t e r  and m e l t i n g  o f  m i n e r a l  s o i l s .  Bases ,  e .g. ,  
ca lc ium,  magnesium, po tass ium,  have been reduced p robab ly  as t h e  r e s u l t  of  a n  
i n i t i a l  r e l e a s e  from b u r n i n g  and t h e n  subsequen t  l e a c h i n g .  

Aluminum, z i n c ,  and copper  c o n t e n t  i n  S o i l  S i t e  Nos. 2 and 4 a r e  h i g h e r  than  
, . t h e  C o n t r o l  S i t e  No. 1. Calcium, magnesium, po tass ium,  and phosphorus i n  S i t e  

Nos. 2 and 4 a r e  lower  than  t h e  Cont ro l  S i t e  No. 1. According t o  N e l l i e  S t a r k ,  
Research S o i l  S c i e n t i s t ,  U n i v e r s i t y  of Mantana, the i n c r e a s e  i n  z i n c  and copper 
i s  n o t  s i g n i f i c a n t  and t h e  amount of  po tass ium remaining i s  adequa te  t o  s u p p o r t  
c o n i f e r s .  But ,  t h e  i n c r e a s e  i n  aluminum i s  s i g n i f i c a n t  and t h e  amounts o f  
ca lc ium,  magnesium, and phosphorus a r e  v e r y  low. 

DISCUSSION 

R e s u l t s  show t h a t  t h e  s o i l s  i n  Stand No. 14-802 have been s e v e r e l y  a l t e r e d .  
Both chemical  and p h y s i c a l  s o i l  p r o p e r t i e s  have been a l t e r e d  o r  degraded.  The 
f o l l o w i n g  a r e  hypo theses  o f  why we have a  problem: 

1. Compaction on 15 t o  20 p e r c e n t  of  t h e  a r e a  a l o n e  i s  n o t  enough t o  
e x p l a i n  t h e s e  r e s u l t s .  Knowing t h e  p a s t  t r e a t m e n t  h i s t o r y  o f  t h e  a r e a ,  i t  i s  
p robab le  t h a t  t h e r e  cou ld  have been more compaction p r e v i o u s l y .  Freeze-thaw may 
h a v e  broken up t h e  s u r f a c e  of some compacted a r e a s .  S o i l  a e r a t i o n  may remain 
a d v e r s e l y  e f f e c t e d  a f t e r  many f reeze- thaw c y c l e s .  Reduc t ion  i n  a e r a t i o n  e f f e c t s  
r o o t  growth and m i c r o b i a l  environments .  

A m i c r o b i o l o g i c a l  imbalance  was c r e a t e d  i n  t h e  s o i l  by a combinat ion o f  poor  
a e r a t i o n ,  removing t o o  many f u e l s ,  and b u r n i n g  f u e l s  h o t  when t h e  s o i l s  were 
d r y .  The s o i l  h a s  n o t  been a b l e  t o  r e c o v e r  because  t h e  f u e l s  a r e  n o t  there  t o  
i n t r o d u c e  new n u t r i e n t s  i n t o  t h e  c y c l e .  T h i s  i n  t u r n  c a u s e s  a s o i l  chemical  
imbalance  t h a t  we s e e  today.  

2. Burning windrows d u r i n g  d ry  s o i l  c o n d i t i o n s  may have had more s i g n i f i -  
cance i n  e x t e n t  of damage than p r e v i o u s l y  assumed. Chemical changes i n  t h e  s o i l  
shown by a n a l y s i s  a r e  s i m i l a r  t o  t h o s e  b rough t  on by i n t e n s e  f i r e .  We should  
look  more c l o s e l y  f o r  p a t t e r n s  o f  r e sponse  i n  t h e  r e g e n e r a t i o n  t o  s e e  i f  a  r e l a -  
t i o n s h i p  may e x i s t .  P a t t e r n s  were not r e a d i l y  v i s i b l e  d u r i n g  t h e  walk through 
i n  October .  

3 .  I n  Stand No. 14-802, t h e r e  a p p e a r s  t o  be  only  an  o c c a s i o n a l  s u b a l p i n e  
f i r  and s p r u c e . i n  t h e  swale  a r e a  a t  t h e  s o u t h e r n  edge o f  t h e  u n i t ,  apposed t o  
preponderance o f  l o d g e p o l e ,  l a r c h ,  and D o u g l a s - f i r  i n  t h e  r e s t  of  t h e  u n i t .  
T h i s  may b e  i n d i c a t i n g  a  d i f f e r e n c e  i n  m i c r o c l i m a t e  o r  s o i l  d r a i n a g e .  
L a b o r a t o r y  c h a r a c t e r i z a t i o n  show only  smal l  d i f f e r e n c e s  i n  s o i l  c h e m i s t r y  be- 
tween t h e s e  two s i t e s .  T h i s  l e a d s  me t o  b e l i e v e  some o t h e r  f a c t o r  b e s i d e s  t h e  
s o i l  i s  c a u s i n g  t h i s  p r e f e r e n c e  i n  r e g e n e r a t i o n .  
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TABLE 1: SIEGEL PASS PLANTATION (Stand N o .  14-8-02) SOIL ANALYSIS 
(PARTS PER MILLION) 

Site D e s c r i p t i o n s :  

S i t e  No. 1 - C o n t r o l ;  t aken  from a d j a c e n t  unharves ted  s t a n d  w i t h  a mixed 
o v e r s t o r y  of  preponderance of  l o d g e p o l e  p i n e  w i t h  D o u g l a s - f i r  and w e ~ t e r n  l a r c h .  
Landform and s o i l s  a r e  s imi la r  t o  s i t e s  i n  p l a n t a t i o n .  

S i t e  No. 2 - S i t e  i n  p l a n t a t i o n  u n i t  n e a r  a  w e s t e r n  l a r c h  s a p l i n g  t h a t  exh i -  
b i t s  poor v i g o r .  S o i l  i s  modera te ly  compacted. 

S i t e  No. 3 - S i t e  i n  burned d o z e r p i l e .  Thistle, f i r e w e e d ,  mountain brome, 
and p e a r l y  e v e r l a s t i n g  occupy  t h e  s i t e .  No c o n i f e r  r e g e n e r a t i o n  o r  n a t i v e  
s h r u b s ,  i . e . ,  pachystma, h u c k l e b e r r y ,  occupy t h i s  s i t e .  

S i t e  No. 4 - S i t e  i s  l o c a t e d  i n  a Low p o r t i o n  o f  t h e  u n i t  n e a r  the s o u t h e r n  
edge.  Regenera t ion  i s  poor.  Suba lp ine  f i r  and s p r u c e  a r e  t h e  only  r e g e n e r a t i n g  
on t h e  site. 

ELEMENTS SITE NO.  1 SITE NO,  2 SITE NO. 3 SITE NO. 4 

A 1  uminum 57.6 121 .O 60.1 110 .O 

Boron 0.26 0.24 0.42 0.00 

Calcium 1570 .O 486.0 990.0 452.0 

Copper .75 1.56 2.14 1.01 

I r o n  57.7 44.7 43.6 79.1 

Magne s i urn L 24 38.8 79.4 70 .O 

Manganese 18.4 19.4 23.8 21.8 

Mercury .6 .4 .7 0.0 

Po tass ium 330 150 29 0 260 

Moly bd enurn .09 .18 0.00 .09 

Phosphorus 4.4 1.6 3.4 1 .3  

Sod ium 11.6 21.5 24.0 15.0 

S i l c o n  57.6 49.2 22.3 41.7 

Zinc  .48 1.99 .36 .99 

T i t an ium .81 .74 .54 .78 

TOTAL N i t r o g e n  1,340 1,470 660 1,720 
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The r e l a t i o n s h i p  of  aluminum and o t h e r  b a s e s  i s  a c r i t i c a l  one. Imbalances  tan  
l e a d  t o  poor  growth response .  The r a t i o  of  aluminum t o  ca lc ium,  magnesium, and 
phosphorus may be  t o o  h i g h  i n  S i t e  Nos. 2 and 4. I b e l i e v e  t h a t  t h i s  chemical  
imbalance  i s  c o n t r i b u t i n g  t o  t h e  n e g a t i v e  r e s p o n s e  w e  a r e  s e e i n g .  Poor s o i l  
chemical  c h a r a c t e r i s t i c s  can l e a d  t o  a n  unhea l thy  s o i l  m i c r o b i a l  p o p u l a t i o n ,  
i .e . ,  A r m i l l a r i a  and o t h e r  pathogens.  Also, t r e e s  t h a t  a r e  under  s t ress  from 
n u t r i e n t  d e f i c i e n c i e s  o r  t o x i c i t i e s  w i l l  b e  more s u s c e p t a b l e  t o  pathogens .  

There  i s  a l s o  a  s t r o n g  r e l a t i o n s h i p  between aluminum and phosphorus i n  t h e  s o i l .  
An imbalance  can  s e v e r e l y  r e t a r d  r o o t  growth and b ranch ing .  S i t e  Nos. 2 and 4 
have c r i t i c a l l y  low amounts o f  phosphorous,  a c c o r d i n g  t o  N e l l i e  S t a r k ,  and t h e  
aluminum c o n t e n t  i s  much h i g h e r  than  t h e  c o n t r o l  s i t e .  Poor v i g o r  i n  t h e  
w e s t e r n  l a r c h  s a p l i n g s  may b e  an i n d i c a t i o n  of  t h i s  n u t r i e n t  imbalance.  

RE COMMENDATION 

When l o o k i n g  a t  c o r r e c t i v e  t r e a t m e n t  f o r  t h e s e  p l a n t a t i o n s  we must keep i n  mind 
t h a t  r e s e a r c h  i s  n o t  c o n c l u s i v e  t o  what n u t r i t i o n a l  needs  a c o n i f e r  has o r  t h e i r  
t o l e r a n c e  o f  " tox ic"  l e v e l s  o f  c e r t a i n  e lements .  N e l l i e  S t a r k  who i s  
r e s e a r c h i n g  n u t r i e n t  r e q u i r e m e n t s  o f  temperate  f o r e s t  c o n i f e r s  has  been h e l p f u l  
t o  s u g g e s t  where problems may e x i s t .  T h e r e f o r e ,  t r e a t m e n t  of t h e s e  a r e a s  shou ld  
be conducted i n i t i a l l y  a s  a t e s t  and moni tored f o r  r e sponse .  

I s u g g e s t  t r e a t i n g  smal l  a r e a s  w i t h i n  each  p l a n t a t i o n  w i t h  a combinat ion o f  f e r -  
t i l i z e r s ,  i . e . ,  phosphorus ,  phosphorus  p l u s  magnesium, phosphorus p l u s  magnesium 
p l u s  calcium. Wi th in  t h e s e  t r e a t m e n t  a r e a s ,  p l a n t  s t o c k  i n  a r e a s  of low 
s t o c k i n g ,  then  moni to r  t h e i r  r e sponse .  N e l l i e  S t a r k  i s  i n t e r e s t e d  i n  m o n i t o r i n g  
r e s p o n s e  by xylem s a p  a n a l y s i s  which would g i v e  u s  r e s u l t s  d u r i n g  t h e  same 
growing season .  A l s o ,  m o n i t o r i n g  m i c r o b i a l  r e sponse  may show whether  t h e  micro- 
b i a l  environment  h a s  been a l t e r e d .  Moni to r ing  m i c r o b i a l  a c t i v i t y  w i t h i n  c r e a t -  
ments  a long  w i t h  t h e  xylem s a p  a n a l y s i s  may a l l o w  us t o  s e p a r a t e  t r e e  v e r s u s  
microorganism response .  

With f a v o r a b l e  r e s u l t s ,  we cou ld  app ly  t h e  t r e a t m e n t  t h a t  o f f e r e d  t h e  g r e a t e s t  
r e sponse  t o  t h e  remainder  of  t h e  u n i t s .  

I b e l i e v e  t h i s  s i t u a t i o n  i s  one t h a t  w i l l  n o t  c o r r e c t  i t s e l f  n a t u r a l l y  because  
t h e  r e d u c t i o n  of f u e l s  was s o . c o m p l e t e .  The s o u r c e s  f o r  n u t r i e n t  c y c l i n g  have 
been d e p l e t e d .  

J O N L  SASICH 
S o i l  S c i e n t i s t  

cc :  
D, G r i f f i n  
A.  C h r i s  topherson  
J. Sas i ch  
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To t . rice 

~ r o m  : Marty Jurgensen 
Postmark: Aug 22,97 12:11 PM Delivered: Aug 22,97 12:lL PM 
Status : Confidential Previously read 
Subject: Forwarded: Reply to: SOLO Tnformation 
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Comments : 
From: Marty Jurgensen:S22L04A 
Date: Aug 22,97 12:11 PM 
Tom, more stuff!! Glad you had a good fishing trip. Tn case you 
need to check another fishing hole - try thehun.com. Hope my trip to 
Utah will work out OK. You never know working at 10,000 feet!! 
Cheers ! ! 

Previous comments: 
From: Wayne D. Barndt:ROIFlGA 
Date: Aug 13,97 9:00 AM 
1983 Regeneration Study - Stand No. 14-802 
This was a grand fir/queencup beadlily 
Typic Eutroboralfs, loamy skeletal, mixed, frigid 
LTA is 60 and the LSI  is 30QE which gives you the landtype, parent 
material and the landform. 
This is in the Ninemile Creek Watershed 
~ertilization Study 
This is a douglas fir/blue huckleberry 
Dystric Eutrochrepts, loamy skeletal, mixed, frigid 
LTA is 62 and the LSI is 30GA which gives you the landtype, parent 
material and the landform. 
This is in the West Lee Creek Watershed 
Have the fellows ever called for the computer download from here? 

Message : 
Prom: Marty Jurgensen:S22L04A 
Date: Aug 09,97 3:03 PM 
Skip, I'm working with Tom Rice on getting some of the information, 
files, etc. you gave Tom to enter in the SOLO database. In the pile 
of various "stuff" I found memo's and information from: 1) a 1983 
regeneration study at Siege1 Pass (Stand No. 14-802), and a 
fertilization trial in the West Lee Drainage (1984). Tn order to 
enter this material we need: 1) habitat types, 2) soil classification 
(family level), 3) LTA1s, 4) Landtypes, 5) parent materials, 6) 
landform, 7) Watershed, 8) position on the landform/topography. 
These are all listed on the SOLO monitoring report form. We will 
probably be "bothering" you again as more of the Lolo NF information 
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