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INTRODUCTION 

There a re  app rox ima te l y  16.5 m i l l i o n  acres of f o r e s t  l a n d  w i t h i n  t h e  S t a t e  
o f  Minnesota.  Over one-ha l f  o f  t h e  commercial f o r e s t  l a n d  w i t h i n  t h e  s t a t e  
i s  p u b l i c l y  owned. These f o r e s t s  suppo r t  a 2 b i l l i o n  d o l l a r  f o r e s t  
i n d u s t r y ,  which i s  t h e  t h i r d  l a r g e s t  i n d u s t r y  w i t h i n  t h e  s t a t e .  The 
Minnesota Department o f  N a t u r a l  Resources (MM-DNR) has been charged by t h e  
l e g i s l a t u r e  w i t h  management e f f o r t s  and/or suppo r t  on M inneso ta ' s  s t a te ,  
county,  and p r i v a t e  f o r e s t  l ands .  

Minnesota 's  Fo res t  I n s e c t  and Disease Management U n i t  i s  con ta i ned  w i t h i n  
t h e  Fo res t  Management S e c t i o n  o f  MN-DNR F o r e s t r y  D i v i s i o n .  F i e l d  
a c t i v i t i e s  w i t h i n  t h i s  d i v i s i o n  have been r e g i o n a l i z e d  i n t o  s i x  r e g i o n a l  
adm in i s t . r a t i ve  u n i t s .  The i n s e c t  and d i sease  u n i t  c o n s i s t  o f  a  F o r e s t  
I n s e c t  and Disease Superv iso r ,  one s t a t e w i d e  P e s t i c i d e  Use c o o r d i n a t o r ,  
f o u r  Regional Fo res t  I n s e c t  and Disease S p e c i a l i s t s  and f i v e  seasonal P l a n t  
H e a l t h  S p e c i a l i s t s .  The four  S p e c i a l i s t s  and t h e  f i v e  seasonal P l a n t  
H e a l t h  Spec ia l  i s t s  have r e g i o n a l  respons i  b i  1  i t i e s .  

S.  0 1 i n  P h i l l i p s  
F o r e s t  I n s e c t  and Disease Supe rv i so r  
Box 44, DNR B u i l d i n g  
500 L a f a y e t t e  Road 
St.. Paul ,  MM 55155-4044 

Mike  P h i l  l i p s  
P e s t i c i d e  Coo rd ina to r  
Box 44, DNR B u i l d i n g  
500 L a f a y e t t e  Road 
S t .  Paul ,  MM 55155-4044 

Region I 

A1 an Jones 
Fo res t  I n s e c t  & D isease S p e c i a l i s t  

and 
Roger Hannegan 
Seasonal P l a n t  H e a l t h  S p e c i a l i s t  
2115 Birchmont Reach Road N.E. 
Bemid j i ,  MN 56601 

Region I 1  

Mike A1 bers  
Fo res t  I n s e c t  and Disease S p e c i a l i s t  

and 
Ray Do1 an 8 Jana Campbell 
Seasonal P l a n t  H e a l t h  Spec ia l  i s t s  
Grand Rapids Regional  O f f i c e  
1201 Eas t  Highway ?. 
Grand Rapids, MN 55744 

Region I 1 1  

Mike C a r r o l l  
F o r e s t  I n s e c t  & Disease S p e c i a l i s t  

and 
Rober t  T i  p l  adv 
Seasonal P l a n t  Heal t h  
1601 Minnesota D r i v e ,  
B ra i ne rd ,  W 56401 

Spec i  a1 i s  t 
Box 648 

Regions I V ,  V & V I  

Edward Hayes 
F o r e s t  I n s e c t  and Disease S p e c i a l i s t  

a  md 
Pa rk  Korwin 
Seasonal P l a n t  H e a l t h  S p e c i a l i s t  
P.O. Box 6247 
Rochester,  M N  55903 
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............................. INSECTS .................................. 

JACK PINE BUDWORM 
Chor is toneura  p i n u s  Freeman 

SUMMARY: Budworm a c t i v i t y  inc reased  i n  a1 1 t h r e e  No r the rn  Regions. Both 
a e r i a l  and ground surveys con f i rmed t h e  presence o f  t h e  budwonn i n  Pine, 
Crow Wing, Cass, Wadena, Huhbard, Becker, B e l t r a m i ,  Roseau, Lake o f  t h e  
Moods, St .  Lou is ,  Lake, and Cook Count ies (see  Map 1 ) .  D e f o l i a t i o n  and 
f o l i a g e  f i r i n g ,  however, was o n l y  de tec ted  i n  Pine, Crow Wing, Cass, 
Madena, Hubbard, St .  Lou i s ,  Lake, and Cook Count ies.  Areas of concern, 
based on survey r e s u l t s  o f  t h e  i n t e n s i t y  o f  t h e  d e f o l i a t i o n  d u r i n g  1985, 
i n c l u d e  areas i n  S t .  C r o i x  S t a t e  Park i n  Pine County, west c e n t r a l  Cass, 
no r t heas te rn  Wadena, sou theas te rn  Hubbard, and areas o f  n o r t h e r n  S t .  Lou is  
and Lake Count ies.  The h i g h e r  t han  normal p r e c i p i t a t i o n  exper ienced d u r i n g  
1985 may h e l p  reduce t h e  impact  o f  budworm feed ing .  

REGION I : Aer i  a1 surveys de tec ted  approximate1 y  6,700 acres o f  d e f o l  i a t i o n  
i n  t he  southeastern co rne r  o f  Hubbard County. D e f o l i a t i o n  r a t i n g  i n c l u d e d  
3,800 acres o f  heavy d e f o l  i a t i o n ,  1,600 acres o f  moderate d e f o l  i a t i o n ,  and 
1,300 acres o f  l i g h t  t o  very  l i g h t  d e f o l i a t i o n .  

Ground surveys de tec ted  budwom l a r v a e  and/or  budworm egg masses i n  
a l l  o f  t he  major  j a c k  p i n e  areas i n  t he  Region. T h i s  was a chanae f rom 
1984 c o n d i t i o n ,  when budworm l i f e  stages cou ld  o n l y  be found  i n  sou thern  
and c e n t r a l  Hubbard County. I n  1985 i n  sou thern  Hubbard County, numbers of 
i n f e s t e d  shoots o u t  o f  a  t o t a l  o f  30 shoots  sampled pe r  l o c a t i o n  ranged 
between 0 and 28 shoots.  Heav ies t  l a r v a l  counts  occur red  i n  6-139-37, and 
?5 and 27-139-33. On o n l y  2 o u t  o f  30 sampl ing l o c a t i o n s  i n  Hubhard County 
was budworm n o t  found. Elsewhere, l a r v a l  numbers were much lower,  b u t  
budwonn was found on most a l l  sampl ing l o c a t i o n s .  Most l a r v a l  counts  a t  
these  sampl ing l o c a t i o n s  ranged f rom 1 t o  4 i n f e s t e d  shoots.  The excep t i on  
was t h e  Bemis H i l l  area i n  Roseau County where 13 shoots  were found t o  be 
i n f  es ted. 

REGION 11: A e r i a l  surveys de tec ted  199,400 acres  o f  budworm d e f o l i a t i o n  i n  
a  39-township area. T h i s  was an inc rease  over  l a s t  y e a r  when 153,500 acres  
were d e f o l i a t e d  i n  a  32 township area. The i n t e n s i t y  o f  d e f o l i a t i o n  a l s o  
inc reased  f rom a r a t i n g  o f  l i g h t  (1-20 % I  t o  l i gh t - t o -mode ra te  f 10-20%). 

A l though the  o v e r a l l  d e f o l i a t i o n  s e v e r i t y  was l ow  t o  medium, some 
areas had moderate and heavy d e f o l i a t i o n ,  n o t a b l y  near  Fenske Lake on t h e  
Echo T r a i l ,  near Snowbank Lake on t h e  Fernberg T r a i l ,  and near  G u n f l i n t  
Lake on t he  G u n f l i n t  T r a i l .  Along t h e  G u n f l i n t  T r a i l  n o r t h  o f  Magnet ic 
Lake, d e f o l i a t i o n  was much more obv ious from t h e  ground than  i n  1984, 
i n d i c a t i n g  an i nc rease  i n  d e f o l i a t i o n  t h i s  yea r .  Occasional  d e f o l i a t i o n  
and t h e  presence o f  pupal cases were no ted  on open-grown roads ide  j a c k  p i n e  
f rom Loon t o  G u n f l i n t  Lakes a long  t h e  G u n f l i n t  T r a i l .  No f i r i n g  o r  
d e f o l  i l a t i o n  was no ted  i n  t h i s  area a l  though occas iona l  t r e e s  appeared t o  
have t h i n  crowns. T o p k i l l  was observed where j a c k  p ines  were growing on 
r o c k y  ou tc rops  o r  r i d g e s  i n  t h r e e  l o c a t i o n s ,  n o r t h e a s t  o f  Bu rn t s i de  Lake, 
near  Fenske Lake, and near  Snowbank Lake. 
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REGION I1 I :  A e r i a l  surveys con f i rmed t he  presence o f  outbreak p r o p o r t i o n  
popu la t i ons  i n  p o r t i o n s  o f  Backus, Nimrod, Pequot Lakes, and B r a i n e r d  
D i s t r i c t s  where e n t i r e  sec t i ons  showed f o l i a g e  f i r i n g .  D e f o l i a t i o n  was 
o n l y  l i g h t  i n  t he  Crosby and Moose Lake D i s t r i c t s .  Due t o  t h e  l o s s  of t h e  
Regional  I n s e c t  and Disease S p e c i a l i s t ,  no acreage f i g u r e s  o f  d e f o l i a t i o n  
were determined. Heavy t o p  f eed ing  was observed i n  Wadena County, i n  
10-138-33, and i n  Cass County, I?-134-30 where 5% o f  t h e  j a c k  p i ne  have 
been k i l l e d ,  and unde rs to r y  w h i t e  p i n e  had been i n f e s t e d  w i t h  budworm 
l a r vae .  Ground surveys de tec ted  h i g h  l a r v a l  counts  i n  j a c k  p i n e  s tands 
sur round ing  Bra inerd ,  P i l l a g e r ,  Pequot Lakes, W i l l o w  R i ve r ,  Sturgeon Lake, 
P ine  R iver ,  and t h e  Hunte rsv i l l e -Badoura  area. Ma jo r  concern e x i s t s  f o r  
j a c k  p i ne  stands i n  and around S t .  C r o i x  S t a t e  Park.  Heavy budworm 
d e f o l i a t i o n  occur red  i n  1985, and bark  b e e t l e s  c o u l d  move i n  t o  cause heavy 
m o r t a l  i ty. 

SURVEYS: T r a d i t i o n a l l y ,  t h e  e a r l y  l a r v a l  and t h e  egg mass surveys a r e  
conducted t o  mon i t o r  t h e  p o p u l a t i o n  and p r e d i c t  impac t  s e v e r i t y  (see Tab le  
1). The e a r l y  l a r v a l  survey c o n s i s t s  o f  c o u n t i n g  t h e  number o f  i n f e s t e d  
shoots ou t  of a  t o t a l  of 30 c o l l e c t e d  a t  each sampl ing l o c a t i o n .  A coun t  
o^ a t  l e a s t  70 i n f e s t e d  shoots i n d i c a t e  a p o p u l a t i o n  g r e a t  enough t o  cause 
heavy d e f o l  i a t i o n .  

The egg mass survey  c o n s i s t s  o f  c o l l e c t i n g  2 branches f rom t h e  
midcrown o f  3 o r  4  t r e e s  o f  d i f f e r e n t  crown c lasses  a t  each sampl ing 
l o c a t i o n .  E igh teen  inches o f  need le -bear ing  sur face on each branch i s  t h e  
sampl ing u n i t .  An average o f  1 egg mass pe r  t r e e  i n d i c a t e s  a p o p u l a t i o n  
g r e a t  enough t o  cause n o t i c e a b l e  d e f o l i a t i o n  t h e  f o l l o w i n g  growing season. 
The egg mass survey i s  o f t e n  e r r a t i c  i n  i t s  p r e d i c t i v e  a b i l i t i e s  and i s  
be ing  rep laced  w i t h  an o v e r w i n t e r i n g  l a r v a l  survey.  P lans a re  be ing  made 
t o  t r y  t o  u t i l i z e  t h e  o v e r w i n t e r i n g  l a r v a l  su rvey  i n  Minnesota i n  1986-87. 

A new survey method employed i n  1985 used pheromone b a i t e d  t r aps .  
Trap placement a t  each t r a p p i n g  l o c a t i o n  c o n s i s t e d  o f  t h r e e  t r a p s  spaced 40 
meters apa r t  i n  a  t r i a n g u l a r  c o n f i g u r a t i o n .  Each t r a p  had d i f f e r e n t  
pheromone concen t ra t i on :  0.3%, 0.03%, and 0.003%. There were 23 t r a p  
l o c a t i o n s  i n  9 coun t i es  i n  3  Regions. T rapp ing  r e s u l t s  a r e  l i s t e d  i n  Table 
2.  

There seemed t o  be 1 i ttl e c o r r e l a t i o n  between pheromone concen t ra t i on  
and t r a p  catches.  The 0.03 c o n c e n t r a t i n g  caught  t h e  most moths averag ing  
5.9 moths per  t rap ,  w h i l e  t h e  t r a p s  w i t h  t h e  s t r o n g e s t  concen t ra t i on ,  0.3, 
averaged t he  l e a s t  number o f  moths, 0.6 pe r  t r a p .  No c o r r e l a t i o n s  were 
made between t r a p  catches,  d e f o l i a t i o n ,  and survey r e s u l t s .  More b a s e l i n e  
da ta  w i l l  have t o  be c o l l e c t e d  over  a  p e r i o d  o f  seve ra l  growing seasons 
be fo re  r e l i a b l e  p r e d i c t i o n s  can be made based on t r a p  catches. 

PHENOLOGICAL NOTES: 

May 13 - Second i n s t a r  l a r v a e  were found a t  Lenore, c e n t r a l  S t .  L o u i s  
County. 

June 4 - Second and t h i r d  i n s t a r  l a r v a e  were found i n  Hubbard County, 
6-139-32 and 28-139-33. 



June 13 - 

June 27 - 

J u l y  4 - 

J u l y  10 - 

J u l y  14-27 

Second through 4 t h  i n s t a r  l a r v a e  were found at. Crane Lake, Echo 
T r a i l ,  and Minton i n  S t .  Louis County. The l a r v a e  were found 
p r imar i l y  i n  t h e  cones with very l i t t l e  webb ingo f  new growth 
observed. 

F i f t h  i n s t a r  l a r v a e  were p r e sen t  i n  t h e  V i r g i n i a  D i s t r i c t . ,  S t .  
Louis County. 

Approximately 25% of  t h e  popula t ion  had pupated a t  Sand Lake i n  
c e n t r a l  S t .  Louis County. 

Fo l iage  f i r i n g  from budworm feed ing  was e v i d e n t  i n  Hubbard, 
Cass ,  Wadena, and Crow Wing Count ies .  

Fo l iage  f i r i n g  was e v i d e n t  i n  no r the rn  S t .  Louis and Lake 
Count ies .  



10. 
TABLE 1 . JACK PINE BUDWORM EARLY LARVAL AND EGG MASS SURVEY RESULTS 

Countv - D e s c r i p t i o n  

P ine  
( S t .  C r o i x  
S t .  Park) R a t e  8 

0.5 mi .  
NE- Info C t r .  

0.6 mi .  
N - I n f o  C t r .  

Crow Wing 95-44-31 

3?-44-31 

10-44-31 

11 -44-3 1 

16-44-31 

8-44-31 

13-133-29 

6-135-28 

23-136-27 

6-136-28 

26- 138-28 

36-134-29 

Mor ri son 5-135-30 

Wadena 24-135-34 

72-136-33 

12-137-34 

7-138-33 

10-138-33 

14-138-34 

15-138-34 

L a r v a l  Surve Avg. # Egg 
,Ã‘Ã 

1985 
# S oo t s  I n f e s t e d  Masses/Tree ~ e f o l i a t i o n "  



County D e s c r i p t i o n  

Cas s 8-133-29 

9-133-29 

17-135-32 

3-136-29 

17-138-29 

19-138-32 

24-138-32 

Hubbard 1-139-32 

3-139-32 

4-139-32 

5-139-32 

6-139-32 

9-139-32 

10-139-32 

12-139-32 

15-139-32 

16-139-37 

17-139-32 

19-139-32 

28-139-32 

30-139-32 

1-139-33 

2-139-33 

12-139-33 

13-139-33 

17-139-33 

24-139-33 

LARVAL SURVEY 
# Shoots I n f e s t e d  

Avg. # Egg 
Masses/Tree 

1985 
D e f o l i a t i o n  

- 

L i g h t  

L i g h t  

Moderate 

Moderate 

Moderate 

Moderate 

L i g h t  

L i g h t  

L i g h t  

L i g h t  

Moderate 

L i g h t  

Moderate 

Moderate 

Moderate 

L i g h t  

Moderate 

Moderate 

L i g h t  

Moderate 



County -- Pescri p t i m  

Hubbard : : , - l , ? ~ - ~  

'6-I^-^ 

?'-139-3'5 

'8-139-33 

36-1?9-3? 

5-139-34 

;^-139-?! 

'-,'-I 34-35 

34-139-35 

35-139-35 

?1-14f?-37 

'?-140-3: 

?3-140-3!' 

"6-140-3? 

30-140-39 

31.-140-3? 

33-1AO-3' 

34-140-32 

36-PO-3Â 

73-140-33 

25- 140-33 

?6-140-33 

?7-140-33 

3-143-34 

6-1.43-3d 

8-143-34 

10-143-34 

LARVAL SI IPVFY 
Shoots !pCested -- 

A v a .  ft Eqg 
? l a s s ~ s / T r ~ e  

1.5 

0.7 

- 
- 

1.3 

0.7 

- 
- 
- 

0.7 

- 
- 
- 

1.0 

- 
0.3 

"0  

n. -7 

P.3 

0.7 

0 . 3  

0 . 3  

n 

0 

0 .3  

n 

0 

19R5 
Defo? i a t i o n  

Moderate 

Heavy 

Heavy 

f o d e r a t e  

Moderate 

None 

None 

None 

None 

None 

L i g h t  

L i g h t  

L i g h t  

ILi q h t  

L i g h t  

Moderate 

Moderate 

Moderate 

L i g h t  

L i g h t  

L i g h t  

None 

None 

Mone 

L i q h t  

Pone 

None 



Countv - D e s c r i p t i o n  

Huhbard 16-143-34 

3-144-34 

10-144-34 

m-1.44-w 

2,"- 144-34 

26-144-34 

77-144-34 

32-144-34 

27-144-35 

2-145-34 

22-145-34 

73-145-34 

24-145-34 

27-145-34 

2-145-35 

Pecker 22-139-36 

23-139-36 

9-140-36 

14- 140-36 

34-140-36 

27-141-36 

30-145-38 

Be1 t rarni  14-146-34 

?I-146-35 

27-146-35 

9-147-34 

8-147-34 

La rva l  Survey 
# Shoot? I n f e s t e d  

2 

1985 
D e f o l i a t i o n  

N W P  

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

L i g h t  

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 



L a r v a l  Survey Avg. # Egg 1985 
County D e s c r i p t i o n  # Shoots I n f e s t e d  Masses/Tree Hefol i a t i o n  

Be1 tram; 17-147-34 

?2-147-34 

29-148-35 

30-148-35 

31 -1d8-35 

33-148-35 

34-148-35 

36-148-35 
Lake o f  The 
Woods ?8-159-33 

36-159-33 

10-159-34 

7-159-35 

8-1'59-35 

13-159-36 

Roseau 4-160-37 

6-160-37 

31-160-37 

12-160-38 

15- 160-38 

33-160-38 

18-161-36 

20-161-36 

27-161-36 

29-161-36 

30-161-36 

P6-161-37 

31-161-37 

32-161-37 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 

None 



County D e s c r i p t i o n  

S t .  Lou is  4-57-16 

9-57-16 

35-58-15 

Va. F a l l s  

26-60-18 

29-61-15 

33-62-15 

2-62-13 

19-63-12 

7-65-15 

14-65-14 

Lake 8-63-9 

8-63-9 

La rva l  Survey 
# Shoots I n f e s t e d  

Avg. # Egg 
Masses/Tree 

0 

0.4 

0 

- 

0 

0 

0 

0 

0.4 

0 . 4  

0.2 

0.4 

0.4 

1985 
De fo l  i a t i o n  

L i g h t  

L i g h t  

L i g h t  

- 

Moderate 

None 

L i g h t  

L i g h t  

Heavy 

L i g h t  

Moderate 

Heavy 

Heavy 

1. The t o t a l  number o f  shoots  sampled a t  each l o c a t i o n  was 30. 

2. D e f o l i a t i o n  c lasses  are: LIGHT: 1-20% d e f o l  i a t e d ,  MODERATE, 71-50% 
d e f o l i a t e d ,  and HEAVY, 51-100% de fo l i a ted .  

3. A dash means no da ta  was c o l l e c t e d .  

4. The e a r l y  l a r v a l  survey was based on t h e  average number o f  l a r v a e  p e r  
n i ne  branches on t h e  p l o t .  A + means t h a t  l a r v a e  were found a t  t h e  
p a r t i c u l a r  sampl ing 1  oca t ion .  



TABLE 2 JACK P I N E  BUDWORM PHEROMONE TRAPPING RESULTS 

County 

P ine  

Crow Wing 

Wadena 

Hubbard 

Pecker 

Be1 t rarn i  

Low 

Roseau 

St .  Lou i s  

D e s c r i p t i o n  

24-45-20 

24-45-20 

36-45-20 

16-44-31 

11-136-29 

19-138-33 

2-138-34 

10-139-32 

35-139-37 

16-143-34 

34- 144-34 

23-139-36 

17-147-34 

10-159-34 

6-160-37 

4-57-16 

9-57-16 

35-58-15 

26-60-18 

19-63-12 

14-65-14 

7-65-15 

8-63 -9 

Avg. Catches 0.6 

* = No da ta  c o l l e c t e d  

L i g h t  

L i g h t  

None 

Moderate 

None 

Heavy 

None 

L i g h t  

Heavy 

None 

None 

None 

None 

None 

None 

L i g h t  

L i g h t  

L i g h t  

Moderate 

Heavy 

Moderate 

L i g h t  

Heavy 

** = Survey counted l a r v a e  on 9 branches; a + means l a r v a e  were p resen t .  
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PINE TUSSOCK MOTH 

Dasychira Pinicol  a Dyer 

SUMMARY : 
C0unt.v. 
coun t i e s  
previous 

Populations remained low in the  h i s t o r i c  outbreak areas  i n  Pine 
Pheromone t r a p  c o l l e c t i o n s  in Crow Wing, Cass, Wadena, and Pine 

indicated continuing endemic populat ions.  Records i n d i c a t e  
outbreaks have occured in 5 t o  7 y e a r  cycles .  The l a s t  major 

outbreak occurred i n  1980. 

SURVEYS: Pheromone trapping was the  major survey conducted f o r  the  pine 
tussock moth. Traps were placed on J u l y  10 and 11, and inspected on o r  
about Ju ly  19 and 29, and August 6 and 13. This was the  6 th  consecutive 
y e a r  of pheromone t rapping,  and t r a p  catches were s i m i l a r  t o  those made i n  
1985 when t r a p  catches dramat ica l ly  increased.  No major defol i a t i o n ,  
however, was de tec ted .  

TABLE 3 1985 Pine Tussock Moth Pheromone 
Trapping Summary 

JULY JULY - AUG A 1985 3 
COUNTY DESCRIPTION m 9  ?9/30 g l m 4  - -  - 
Pine 

Nursery 1 2 9 9 ?.\ - 
Nursery 5 ? 1 2  9 78 - 
Nursery 2 3 12 10 2 7 - 

Crow Wing 23-136-27 10 11 13 9 43 3 3 

11-136-27 9 7 18  23 57 5 9 

11-136-27 11 11 9 74 5 5 8 5 



Crow Wing 9-136-27 10 9 17 9 4 5 5 7 
(Continued) 

9-136-27 13 17 10 18 5 8 5 7 

Cas s ?5-138-31 75 8 5 10 4 8 - 

Wadena 15-138-33 17 11 8 4 40 - 

1- 1984 Sum i s  the actual t rap summation i f  there was 1 trap a t  that  
description in 1984; i f  there was more than 1 t rap in 1984, the sum i s  
an average. 

2- A bird was found in the trap and was responsible for  less  moth catches. 

3- The trap was found on the ground during the July 19th inspection. 

B A R K  BEETLES 

* spp. 

The cool, wet growing season in 1985 led to  good growing conditions 
and poor bark beetle conditions. Generally, l i t t l e  act ivi ty was noted 
statewide. There was bark beetle act ivi ty and t r ee  mortality noticed in 
two locations in Becker County and a t  one location in Hubbard County. All 
three locations had experienced bark beetle ac t iv i ty  for 2 to  4 years 
previously, and populations may have bui 1 t up high enough to successfully 
attack healthy trees.  The three locations also were associated with homes 
or cabins. Human ac t iv i ty  may have caused enough t r ee  s t r e s s  t o  predispose 
the trees to bark beetle attacks. 

MISCELLANEOUS JACK PINE PESTS 

While conducting the jack pine budworm early larval survey, other 
insect and disease pests were also recorded. Pine spitt lebug (Aphrophora 
ara l le la  ("Say]), pitch midges (Cecidom ia spp.) and the pitch nodule maker 
Petrova albicapitana [Busck? were the insect pests detected during !kI- e 

budworm surveys. Populations were generally low (see Table 4 )  and caused 
very l i t t l e  damage. 



TABLE 4 

PEST - 
Pine S p i t t l e b u g  

P i t c h  Midges 

Nodule Maker 

MISCELLANEOUS JACK PINE PEST S U M  

NUMBER TOTAL PER- 
SHOOTS/BRANCHES SHOOTS/BRANCHES CENT 

AREA - INFESTED -1 N FETED 

Park Rapids 299 
Bemid j i  4 9 
Baudette/Warroad 64 

TOTALS 417 

Park Rapids 2 5 320 
Bemid j i  3 55 
Baudette/Warroad 3 115 

TOTALS 3 1  
- 
4 90 

Park Rapids 25 215 
Bemid j i  8 55 
Baudette/Warroad 10 115 

TOTALS 43 
- 
385 

JACK PINE SAWFLIES 

Neod ip r ion  p r a t t i  Banksiana Rohwer 

F i r s t  i n s t a r  l a r v a e  and unhatched eggs were noted i n  j a c k  p i n e  sampled 
a long  t he  Echo T r a i l  i n  n o r t h e r n  St .  Lou i s  County. Some o f  t h e  p rev ious  
d e f o l i a t i o n  t o  j a c k  p i n e  i n  t h i s  area can l i k e l y  be a t t r i b u t e d  t o  s a w f l i e s  
r a t h e r  than t o  t h e  j a c k  p i n e  budworm. The s a w f l i e s  feed on o l d  needles i n  
c o n t r a s t  t o  budwonn which l a r g e l y  feeds on c u r r e n t  yea r  needles. On a 
she1 t e r b e l  t i n  n o r t h  c e n t r a l  Koochich ing County, j a c k  p i ne  s a w f l i e s  had 
complete1 y s t r i p p e d  o f f  t h e  o l d  f o l i a g e  on  d e c l i n i n g  j a c k  p ines .  
Genera l l y ,  t h i s  d e f o l i a t o r  seems t o  be on t h e  increase,  p a r t . i c u l a r l y  i n  
Koochich ing and S t .  L o u i s  Count ies.  

WHITE GRUBS 

Phyl lophaga spp. 

White grubs con t inued  t o  be a problem i n  newly p l a n t e d  f i e l d s ,  
p a r t i c u l a r l y  f i e l d s  wh ich  had been i n  g rass  cover  p r i o r  t o  p l a n t i n g .  Scots  
p i n e  m o r t a l i t y  due t o  grub f eed ing  was e v i d e n t  i n  Pope County, and 
m o r t a l i t y  was noted i n  A i t k i n ,  Cass and Crow Wing Count ies.  The 
p l a n t a t i o n s  were e s t a b l i s h e d  i n  1984. 



SPRUCE BUDWORM 

Chor is toneura  fumi ferana (Clemens) 

Dur ing  t h e  f i r s t .  week of J u l y ,  a e r i a l  surveys were conducted t o  d e t e c t  
and assess spruce' budworm-caused d e f o l i a t i o n .  W i t h i n  t h e  outbreak a reas  
(see Map 2).  307,275 acres were d e f o l i a t e d .  Outs ide  t h e  outbreak area, 
v e r y  l i g h t  budworm a c t i v i t y  was no ted  but. n o t  mapped (see VL on t he  map). 
From the  Kabetogema Pen insu la  i n  S t .  L o u i s  County th rough n o r t h  Lake County 
and down t o  t h e  N o r t h  Shore, v e r y  l i g h t  budworm a c t i v i t y  was de tec ted .  The 
observers  had some d i f f i c u l t y  i n  d e t e c t i n g  and mapping d e f o l i a t i o n  due t o  
t h e  l a c k  o f  crown d i s c o l o r a t i o n .  Ground surveys showed t h a t  t r e e s  which 
had been h e a v i l y  d e f o l i a t e d  i n  many areas d i d  n o t  show as much of t h e  
" f i r i n g - u p "  o r  brown d i s c o l o r a t i o n  o f  t h e  crown as would no rma l l y  be 
expected. Apparen t l y  t h e  s t r o n g  winds and heavy r a i n s  knocked down t h e  
c l i p p e d  needles which a re  no rma l l y  de tec ted  f rom t h e  a i r  as d i s c o l o r a t i o n  
i n  t h e  crowns. 

The d e f o l i a t e d  acreage i n  each coun ty  f o r  a l l  ownerships was: 

LIGHT MEDIUM 
Cook County 15,620 12,545 
Lake County 4,517 3,282 
S t .  Lou i s  County 27,572 84,691 

HEAVY 
2,583 

27,491 
128,972 

TOTALS 47,572 100,518 159,046 

P o r t .  
T h i s  y e a r  

age I n d i a n  
i n  Cook County budworn a c t i v i t y  spread e a s t  i n t o  t h e  Grand 
Reserva t ion  and southwest toward t h e  coun ty  l i n e .  

I n  some p a r t s  o f  t h e  outbreak i n  S t .  L o u i s  County, such as i n  t h e  
Cot ton  and Side Lake D i s t r i c t s ,  a  r e d u c t i o n  i n  budwom p o p u l a t i o n  occur red  
d u r i n g  June. I n  these areas t r e e s  which showed e a r l y  f e e d i n g  and damaging 
popu la t i ons  d u r i n g  t h e  e a r l y  l a r v a l  survey d i d  n o t  show a d d i t i o n a l  f eed ing  
damage, and l a t e  i n s t a r  l a r v a e  and pupae were d i f f i c u l t  t o  f i n d .  The 
cause o f  t h e  p o p u l a t i o n  rp ( f i~ fMnn i n  t h p q p  areas i s  unknown, b u t  it c o u l d  
be r e l a t e d  t o  adverse wea ~ t h e r  f a c t o r s .  The number o f  
egg masses l a i d  was a l s o  (J 

Again t h i s  year ,  egg mass p l o t s  were e s t a b l i s h e d  th roughout  Region ?. 
(see Table 5 ) .  On t h e  two p l o t s  i n  t h e  Fond du Lac S t a t e  Fores t ,  no egg 
masses were found. I n  the a rea  o f  ve ry  l i g h t  d e f o l i a t i o n  on t h e  Kabetogama 
Peninsula,  o n l y  7 egg masses were found on t h e  t h r e e  e s t a b l i s h e d  p l o t s .  
Egg mass p a r a s i t i s m  was l i g h t ;  11 of 712 egg masses were a f fec ted .  

Pheromone t r a p p i n g  was used f o r  t h e  f i r s t  t i m e  t o  mon i t o r  budworm 
popu la t i ons .  T rap  l a y o u t  was s i m i l a r  t o  t h a t  f o r  t h e  j a c k  p i ne  budworm. 
Three t r a p s  were p laced  a t  each t r a p p i n g  l o c a t i o n  and ar ranged i n  a  
t r i a n g u l a r  c o n f i g u r a t i o n  w i t h  t h e  i n d i v i d u a l  t r a p s  p laced  40 meters apa r t .  
S i x t y  t r a p s  were p laced  i n  Region ?. i n  n o r t h e a s t e r n  Minnesota,  and 
23 t r a p s  were p laced  i n  t h e  Nemadji S t a t e  F o r e s t  i n  Region 3. See Tab le  5 
f o r  t r a p p i n g  r e s u l t s .  



MAP 2 

Spruce 
Budworm ~efoliation 

ST. LOUIS 

7 
Defoliation 

Light to Moderate 

Heavy (greater than 50%) 



A t  t he  present  t ime, no c o r r e l a t i o n s  can be made between t h e  number of 
moths trapped and o t h e r  survey da ta  such a s  e a r l y  l a r v a l  o r  egg mass 
numbers, or d e f o l i a t i o n  l e v e l s .  More base l ine  da ta  w i l l  have t o  be 
co l l ec ted  over  severa l  season before t h e r e  i s  enough information t o  make 
re1 i ab le  p red ic t ions  based s o l e l y  on t r a p  ca tches .  

Phenologi ca l  Notes 

May 70 

May 31 

June 11 

June 27 

June 28 

J u l y  12 

J u l y  12 

Second and 3rd i n s t a r  la rvae  were s c a r i f y i n g  and c u r l i n g  shoots;  
some webbing present .  Northern S t .  Louis County. 

Second and 3rd  i n s t a r  la rvae  were present  i n  Knife River. 

Second t o  4 th  i n s t a r  l a rvae  were found along t h e  North Shore; 4 th  
and 5th i n s t a r  l a rvae  were found in land away from the  cooling 
e f f e c t s  of Lake Superior .  

The population was 80% pupated in the Cloquet Valley, S t .  Louis 
County. 

Mostly l a t e  i n s t a r  l a r v a e  were present  with pupation commencing 
i n  Cook County. 

The population was mostly pupated a t  Hovland, Cook County. 

Many a d u l t s  were noted i n  f i r  s tands  i n  t h e  Knife River a rea .  

TABLE 5 SPRUCE BUDMORM SURVEY SUMMARY 

DEFOLIATION EGG MASS COUNT 
COUNTY DESCRIPTION 1984 1985 - - 1984 - 1985 - 
Pine 14-44-17 

13-44-17 

12-44-17 

10-45-17 

2-45-17 

7-45-16 

6-45-16 

Carlton 34-46-16 

12-49-19 

11-49-19 

I t a sca  1-59-22 

S t .  Louis 4-59-21 

1985 Avera e Tota 
d T &  



TABLE 5  SPRUCE BUDWORM SURVEY SUMMARY 

DEFOLIATION EGG MASS COUNT 
COUNTY DESCRIPTION - 1984 - 1985 1984 - 1985 

12-68-21 L VL - 0 

25-59-11 - LIM - 1.1 

Lake 24-55-11 - H - 1.4 

34-61-3W L  L  1.3 2.4 

Cook 1-61-2W L  L/M 1.3 0.6 

1985 Average % 
3 o f  Larvae Traps 

10.4 73 

3.2 764 

1.8 96 

8.7 7 8 

6.9 95 

~ o t a l  number o f  moths caught  i n  3  t r a p s  a t  each t r a p p i n g  l o c a t i o n .  
~ r a ~  r e s u l t s  based on 2  t r aps .  

YELLOW-HEADER SPRUCE SAWFLY 

Pikonema a laskens i s  (Rohwer) 

Th i s  d e f o l i a t o r  can be found i n  most young, open-grown w h i t e  spruce 
p l a n t a t i o n s ,  b u t  most popu la t i ons  remain a t  sub-economic l e v e l s .  However, 
popu la t ions  a re  i n c r e a s i n g  i n  no r t heas te rn  Minnesota.  The Canadians a l s o  
repo r ted  increased saw f l y  popu la t i ons  near  Thunder Bay, On ta r i o .  



A c t i v e  popu la t i ons  were found d u r i n g  r o u t i n e  checks on p l a n t a t i o n s  i n  
S t .  Lou i s  and Cook Count ies,  and feed inq  l a r v a e  were found d u r i n g  causal  
observa t ions  on roads ide  p l a n t i n g s  i n  Ca r l t on ,  Lake, and Cook Count ies.  A t  
t h e  Cot ton w h i t e  spruce seed o rchard  i n  c e n t r a l  S t .  Lou i s  County, l i g h t  
d e f o l i a t i o n  of c u r r e n t  y e a r ' s  growth was observed i n  t h e  sou theas t  q u a r t e r  
of t h e  p l a n t a t i o n .  Nearby i n  Melrude, NWSE o f  29-55-16, heavy sawf ly  
f eed ing  occurred on 6  t o  7 f o o t  t a l l  w h i t e  spruce. Complete d e f o l i a t i o n  
was observed, and these  t r e e s  had 100 o r  more l a r v a e  feed ing  on them. 

Two p l a n t a t i o n s  i n  Cook County, 28 and 33-64-4E, have had a  h i s t o r y  o f  
s a w f l y  f eed ing  a long  t h e i r  edges and s c a t t e r e d  th roughout  t h e  p l a n t i n g s .  
The spruce a re  now 8 t o  12 f e e t  t a l l  which shou ld  min im ize  bo th  t h e  
i nc i dence  and impact o f  s a w f l i e s .  A  p l a n t a t i o n  i m i l e  sou th  i n  34-64-4E 
has spruce t h a t  a re  o n l y  2 t o  3 f e e t  t a l l ,  and t he  t r e e s  have r e c e n t l y  b e ~ n  
re l eased  from ove r topp ing  compe t i t i on .  These t r e e s  a r e  i n  a  s i z e  range 
where t hey  a r e  v e r y  s u s c e p t i b l e  t o  s a w f l y  feeding, and t h e y  a re  now i n  f u l l  
s u n l i g h t  making them a t t r a c t i v e  t o  s a w f l i e s .  T h i s  p l a n t a t i o n  i s  
p a r t i c u l a r l y  v u l n e r a b l e  t,o a  damaging b u i l d u p  o f  yel low-headed spruce 
sawf ly  , and wi  11 be checked c l o s e l y  t o  m o n i t o r  p o p u l a t i o n s  b e f o r e  s e r i o u s  
damage occurs. Trees which exper ience heavy f e e d i n g  damage one y e a r  and 
heavy popu la t i ons  f eed inq  d u r i n g  t h e  n e x t  y e a r  shou ld  be t r e a t e d  w i t h  an 
i n s e c t i c i d e .  

PHENOLOGICAL NOTES: 

E a r l y  stages o f  s a w f l y  development were 1 t o  l i  weeks e a r l i e r  than  
normal, b u t  coo l  weather i n  June delayed development so t h a t  t h e  l a t e r  
s tages occurred a t  about t h e  normal t ime.  

May 71: 

June 25: 

June 77: 

J u l y  8: 

A d u l t s  were l a y i n g  eggs i n  C a r l t o n  County. 

Second i n s t a r  l a r v a e  were p resen t  i n  C a r l t o n  County. 

M o s t l y  4 t h  i n s t a r  l a r v a e  were p resen t ,  b u t  some 3 r d  and 5 t h  
i n s t a r s  were a l s o  found f eed ing  i n  t h e  Co t t on  seed o rcha rd  
i n  S t .  L o u i s  County. 

Complete d e f o l i a t i o n  was observed on 6-7 f oo t  t a l l  spruce a t  
Mel rude i n  S t .  L o u i s  County. 

LARCH SAWFLY 

P r i s t i p h o r a  e r i c h s o n i i  ( H a r t i g )  

Larch saw f l y  p o p u l a t i o n s  con t inued  t o  be l o w  th roughout  Minnesota. 
There were two areas observed t h a t  d i d  show obv ious tamarack d e f o l i a t i o n  
from l a r c h  s a w f l y  feed ing .  One a rea  was i n  St. Lou i s  County a t  L i o n  
Spr ings near Eveleth,  and t h e  o t h e r  area was i n  c e n t r a l  S t .  L o u i s  County a t  
Sparta.  



FOREST TENT CATERPILLAR 

Malacosoma d i s s t r i a  (Huber) 

Ove ra l l  s ta tew ide ,  t h e  f o r e s t  t e n t  c a t e r p i l l a r  was a t  l ow  l e v e l s  
caus ing l i t t l e  d e f o l i a t i o n .  There were except ions,  and those excep t ions  
caused l o c a l i z e d  areas of defo l  i a t i o n .  Those l o c a l i z e d  i n f e s t a t i o n s  
i nc l uded  the  f o l l o w i n g :  

Region 1: Basswood was modera te ly  t o  h e a v i l y  d e f o l i a t e d  around 
G i l c h r i s t  Lake i n  sou thern  Pope County. Th i s  i s  a t  l e a s t  t h e  t h i r d  
s t r a i g h t  year  of d e f o l i a t i o n ,  b u t  t he  i n t e n s i t y  o f  d e f o l i a t i o n  was l e s s  
than  t h a t  seen i n  1984. 

Region 2: T o t a l  d e f o l i a t i o n  from t h e  f o r e s t  t e n t  c a t e r p i l l a r  f e e d i n g  
i n  t h i s  r eg ion  amounted t o  15,570 acres.  T h i s  acreage represen ted  a  
d e c l i n e  over l a s t  y e a r ' s  d e f o l i a t e d  area. Most o f  t h e  d e f o l i a t i o n  occur red  
i n  extreme southern S t .  L o u i s  County and i n  n o r t h e r n  C a r l t o n  County a l ong  
Highway 2  between Highway 31  and Highway 33. T h i s  was t h e  9 t h  consecu t i ve  
y e a r  o f  d e f o l i a t i o n  f o r  stands i n  t h i s  l o c a l i t y .  Other  i s o l a t e d  pockets  o f  
f o r e s t  t e n t  c a t e r p i l l a r  d e f o l i a t i o n  were observed f rom Paupore t o  Cot ton  i n  
S t .  Lou is  County t o  Jay Cooke S t a t e  Park i n  C a r l t o n  County. See Map 3. 

Region 3: V i s i b l e  aspen d e f o l i a t i o n  was l i m i t e d  t o  a  band between 
Sandstone and H inck ley  a long  t h e  K e t t l e  R i ve r .  The d e f o l i a t i o n  was caused 
by a  combinat ion of t h e  f o r e s t  t e n t  c a t e r p i l l a r  and t h e  l a r g e  aspen 
t o r t r i x .  

Region 5: The f o r e s t  t e n t  c a t e r p i l l a r  was aga in  a c t i v e  i n  Kan ivoh i  
County. D e f o l i a t i o n  t o  some e x t e n t  has been go ing  on i n  t h i s  area f o r  7 t o  
8  years.  A e r i a l  surveys i n  e a r l y  June found f o u r  separate l a r g e  areas o f  
moderate t o  heavy defo l  i a t i  on. The defo l  i a t e d  areas were found around 
Norway and Games Lakes i n  sec t i ons  17, 29, and 32 o f  Co l fax  Township; i n  
s e c t i o n  32 o f  Burbank Township; and i n  s e c t i o n s  5 and 6 o f  New London 
Township i n c l u d i n g  p a r t  of S i b l e y  S t a t e  Park.  Egg mass surveys i n d i c a t e  
con t inued  d e f o l i a t i o n  i n  s e c t i o n  32 o f  Co l f ax  Township and i n  s e c t i o n  1 o f  
Andrew Township. 

PHENOLOGICAL NOTES: 

A p r i l  30: Aspen began t o  l e a f  ou t  i n  C a r l t o n  County. 

May 6: Aspen were comple te ly  lea fed  ou t ,  and FTC had hatched. 

May 14: Second i n s t a r  l a r v a e  ( 4  i n c h  i n  l e n g t h )  were f eed ing  on 
leaves and, webbing was obvious. 

June 15: La te  i n s t a r  l a r v a e  (1 t o  14 inches i n  l e n g t h )  were s t i l l  
f eedi  ng . 

June 20: Some l a t e  l a r v a e  were s t i l l  a c t i v e ,  and cocoons were 
present .  



MAP 3 

1 9 8 5  
Forest Tent Caterpillar 
Defoliation of Aspen 

Aerial Survey: July 2nd 

15,500 ac. 



LARGE ASPEN TORTRIX 

Chor is toneura c o n f l  i ctana (Wal k e r )  

The number o f  acres d e f o l i a t e d  by t h e  l a r g e  aspen t o r t r i x  g r e a t l y  
expanded i n  1985. I n  1984, t h e  a f f e c t e d  acres were l a r g e l y  conf ined t o  t h e  
area j u s t  n o r t h  and eas t  of Hovland i n  Cook County a long  t h e  No r th  Shore. 
I n  1985, most o f  t he  eas te rn  h a l f  o f  Cook County was a f f e c t e d .  Aspen 
d e f o l  i a t i o n  occurred on 134,150 acres. I n d i v i d u a l  stands were n o t  mapped 
b u t  the  t h r e e  l e v e l s  o f  d e f o l i a t i o n  a re  i n d i c a t e d  on Map 4  . No l osses  
were observed. Sca t t e red  pockets  o f  d e f o l i a t i o n  were observed i n  Lake and 
S t .  Louis  Count ies and accounted f o r  an a d d i t i o n a l  14,600 acres  o f  
d e f o l i a t e d  aspen. 

PHENOLOGICAL NOTES: 

May 20: Second and t h i r d  i n s t a r  l a r v a e  were r o l l i n g  aspen l eaves  
i n  n o r t h e r n  St .  Lou i s  County. 

June 10: Fou r th  and f i f t h  i n s t a r s  were p resen t  i n  Cook County. 

June 28: The p o p u l a t i o n  was 75% pupated i n  Cook County. 

June 29: Some a d u l t s  had emerged i n  Cook County. 

J u l y  3-5: The peak f l i g h t  o f  a d u l t s  occur red  i n  Cook County. 

J u l y  15: Ichneumonid wasps were emerging f rom c o l l e c t e d  pupae. 

ASPEN BLOTCH MINER 

L i t h o c o l l  e t i s  t r e m u l o i d i e l  l a  (Braun) 

Aspen b l o t c h  miners aga in  i n f e s t e d  aspens growing across t h e  n o r t h e r n  
p a r t  of t he  s t a t e .  Th i s  i s  p robab ly  t h e  most common and cons is tant .  i n s e c t  
p e s t  of aspen. Trees h e a v i l y  i n f e s t e d  w i t h  t he  b l o t c h  miner  took  on a  
ye1 1 owed appearance and were e a s i l y  p i cked  ou t  f rom the  1  i g h t l  y  i n f e s t e d  
t r e e s .  I t  was d i f f i c u l t  n o t  t o  f i n d  an aspen which d i d  n o t  have some 
leaves i n fes ted .  

BIRCH L 

Fenusa p u s i  1  l a  ( L e p e l e t i e r )  

Numerous o v i p o s i t i o n  punctures were no ted  on b i r c h  1  eaves, and 
b l o t c h i n g  o f  leaves was obv ious by  May 21s t  i n  C a r l t o n  County. By June 
17th,  i n j u r y  t o  t r e e s  was apparent  due t o  t h e  f e e d i n g  o f  t h e  f i r s t  
genera t ion  1  arvae. 

PHENOLOGICAL NOTES : 

May 10-21: F i r s t  gene ra t i on  a d u l t s  were p resen t  i n  C a r l t o n  County. 



MAP 4 

Aspen Defoliation by Large Aspen Tortrix. 

Aerial Survey 
July 5, 1985 
I.& D. Unit 
148,750 ac. 



WILLOW LEAF BEETLES 

Chrysomela spp. 

Heavy l e a f  s k e l e t o n i z i n g  by b e e t l e  l a r v a e  i n  t h e  f a m i l y  Chrysomelidae 
caused swamp and bog w i l l o w  leaves t o  t u r n  brown. By min-Ju ly ,  brown 
f o l i a g e  was very  n o t i c e a b l e  i n  Roseau, Lake o f  t h e  Woods, Koochiching, 
I tasca ,  S t .  Lou is ,  and Lake Count ies 

, 
B e e t l e  popu la t ions  were heavy enough t h a t  aspen growing among t h e  

w i l l o w s  were a l s o  ske le ton i zed .  B e e t l e  feeding takes p l ace  i n  t h e  l a r v a l  
s tages,  and t h e  l a r v a e  f eed  p r i m a r i l y  on t h e  i n t e r v e i n a l  t i s s u e  o f  t h e  
lower  epidermal l a y e r s .  A l l  t h a t  remains i s  t h e  v e i n a l  network o f  t h e  
leaves and t h i n  l a y e r s  o f  t h e  upper  epidermis.  Browning occurs because t h e  
remain ing t i s s u e s  d r y  ou t ,  and t he  d r y i n g  t u r n s  t h e  remain ing t i s s u e s  a  
dark  brown co lo r .  Subsequent growth of t h e  w i l l o w  i s  green a f t e r  t he  
1  arvae have pupated. 

BASSWOOD THRIPS 

S e r i o c o t h r i p s  t i 1  ae (Hood) 

T h r i p  popu la t ions  were much reduced over  t h e  l e v e l  observed i n  1984 i n  
b o t h  Region 2 and Region 5 .  Some d e f o l i a t i o n  c o u l d  be de tec ted  i n  most 
basswood stands i n  southeastern Minnesota and i n  t h e  Met ro  area, b u t  i n  
stands h e a v i l y  d e f o l i a t e d  i n  1984, o n l y  moderate d e f o l  i a t i o n  was observed 
i n  1985. I n  Region 2, i n  a  smal l  l o c a l i z e d  area a long  Highway 23 i n  
C a r l t o n  County, a  s l i g h t  b lacken ing  of t h e  f o l i a g e  was observed. A few 
t h r i p  nymphs were found t he re .  Some basswood m o r t a l i t y  was r e p o r t e d  by a  
p r i v a t e  landowner i n  C a r l t o n  County on a  40 ac re  t r a c t .  

GYPSY MOTH 

Lymant r ia  d i s p a r  (L innaeus l  

The ~ V D S Y  moth LUII L T   is t o  appear i n  Minnesota, p redominan t l y  w i t h i n  
t h e  . area o f  M inneapo l i s  and S t .  Paul .  E a r l y  
de tec  11 i z e d  i n f e s t a t i o n s  i s  necessary t o  p r e v e n t  
t h i s  se r ious  pes t  f rom becoming es tab l i shed .  

I n  1983, two areas were t r e a t e d  w i t h  Carbary l  (Sev in  4 - o i l )  f o r  gypsy 
moth e r a d i c a t i o n .  I n  1984, t h r e e  new i n f e s t a t i o n s  were t r e a t e d  w i t h  B t  
( T h u r i c i d e  48LV). I n  bo th  o f  those years  t r ea tmen ts  were comp le te l y  
successfu l  w i t h o u t  f u r t h e r  d e t e c t i o n  o f  gypsy moth i n  o r  around t h e  t r e a t e d  
areas. 

I n  1985, t h e  Minnesota Department o f  A g r i c u l t u r e  i n  coopera t ion  w i t h  
t h e  USDA and t h e  DNR-Divison o f  Fo res t r y ,  t r e a t e d  f o u r  new areas w i t h  B t  
( T h u r i c i d e  48LV). The were two areas t o t a l l i n g  108 acres  i n  Apple Va l l ey ,  
one 38-acre s i t e  i n  L a k e v i l l e ,  and one 41-acre s i t e  i n  White Bear Lake. 



MAP 5 
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The Apple V a l l e y  and L a k e v i l l e  s i t e s  a re  i n  Dakota County w h i l e  t h e  Whi te  
i3ear Lake s i t e  i s  i n  Ramsey County. Dur ing  t h e  subsequent f i e l d  season, 
male moths and v i a b l e  egg masses were recovered f rom t h e  Apple V a l l e y  
s i t e s ,  and male moths were t rapped a t  t h e  L a k e v i l l e  s i t e .  Both areas w i l l  
have t o  be r e t r e a t e d  d u r i n g  1986. 

D e t e c t i o n  surveys f o r  male moths u s i n g  pheromone t r a p s  inc reased  i n  
1985 w i t h  11,075 t r a p s  p laced  i n  79 Minnesota coun t i es .  Th i s  e f f o r t  was 
accomplished m a i n l y  th rough  seasonal personnel  f rom t h e  Minnesota 
Department o f  A q r i c u l  t u r e .  Through t h e  e f f o r t s  o f  Fo res t r y ,  Parks, and 
W i l d l i f e  personnel from t h e  Department o f  N a t u r a l  Resources, 708 t r a p s  were 
p l aced  and mon i to red  (see  Map 5 ) .  The 1985 t r a p p i n g  program r e s u l t e d  i n  
126 male moths caught a t  9 1  t r a p p i n g  s i t e s  i n  f i v e  coun t i es  (see Map 6 ) .  
These 1985 l e v e l s  were g r e a t l y  reduced ove r  t h e  1984 l e v e l  o f  580 t rapped 
on 9? s i t e s .  

I n  Goodhue County, one moth was t rapped i n  Red Wing. Th i s  b r i n g s  t o  
f o u r t e e n  t h e  number o f  c o u n t i e s  where gypsy mosth has been detected.  I n  
a d d i t i o n  t o  t h e  two Apple V a l l e y  s i t e s ,  m u l t i p l e  t r a p  catches were a l s o  
found i n  B u r n s v i l l e ,  Edina, Mounds View, and Savage. However, ground 
surveys d i d  n o t  f i n d  s u f f i c i e n t  evidence i n  these areas t o  des igna te  them 
as i n f e s t a t i o n s  i n  1985, and c o n t r o l  w i l l  n o t  be necessary i n  1986. 

.............................. DISEASE ................................... 

PINE NEEDLE RUSTS 

Col eosporium spp. 

Pine needle r u s t  i nc i dence  was recorded d u r i n g  branch c o l l e c t i o n s  f o r  
t h e  e a r l y  l a r v a l  surveys f o r  t h e  j a c k  p i n e  budworm i n  Region 1. T o t a l  
branches c o l l e c t e d  were 490, and 119 o r  24% o f  t h e  branches had needles 
i n f e c t e d  w i t h  t h i s  r u s t  disease. T h i s  l e v e l  o f  i n f e c t i o n  represen ts  a 
normal f i n d .  

PINE GALL RUSTS 

C r o n a r t i  um spp. 

Ga l l  r u s t  surveys were conducted a long  w i t h  t h e  e a r l y  l a r v a l  survey 
f o r  t he  j a c k  p i n e  budwonn i n  t h e  Bemid j i ,  Baudet te  and Warroad Areas. 
Twenty-e ight  branch ga l  1s were found on a t o t a l  o f  170 branches c o l l e c t e d  
f o r  t h e  budworm survey.  T h i s  r ep resen ts  a 16% i n f e c t i o n  r a t e .  
D i f f e r e n t i a t i o n  between t h e  p i ne -p ine  and t h e  p ine-oak r u s t s  was n o t  made. 
Disease d i s t r i b u t i o n  maps show t h a t  b o t h  r u s t s  a r e  found i n  t h e  Bemid j i  
Area, b u t  o n l y  t he  p i ne -p ine  r u s t  i s  found i n  t h e  Baudet te  and Warroad 
Areas. 



DIPLODJA T I P  BLIGHT 

Sphaeropsis e l  1  i s i  i Sacc. 

D i p l o d i a  con t inued  t o  be a  l o c a l i z e d  problem i n  t h e  Park Rapids Area. 
Unders to ry  p ine  a re  showing annual shoot i n f e c t i o n s .  An area i n  t.he Two 
I n l e t s  S t a t e  Fo res t  i n  Becker County i n  which r e d  p i n e  was e s t a b l i s h e d  
under a  r e s i d u a l  o v e r s t o r y  o f  r ed  p i n e  was h e a v i l y  i n f e c t e d  w i t h  shoo t  
b l i g h t .  A  t imber  s a l e  was s e t  up t o  t a k e  o u t  t h e  o v e r s t o r y  which shou ld  
reduce t he  d isease i nc i dence  i n  t h e  p l a n t a t i o n .  

I n  t h e  Bem id j i  D i s t r i c t  a  p r i v a t e  landowner exper ienced t o p  k i l l  and 
t r e e  m o r t a l i t y  t o  30- feet  t a l l  r ed  p i n e  growing ad jacen t  t o  l a r g e r  r e d  
p i n e .  Sphaeropsis i n f e c t i o n s  were abundant on t h e  t r e e s ,  and t h e  l a r g e  r e d  
p i n e  had brown t i p s  s c a t t e r e d  th roughou t  t h e  crown which would i n d i c a t e  t h e  
source o f  i n f e c t i o n .  Th i s  fungus a l s o  l i v e s  on t h e  cones, and t h i s  source 
i s  an impo r tan t  r e s e r v o i r  f o r  fungal  spores.  S a n i t a t i o n  was be ing  c a r r i e d  
o u t  t o  s t o p  t h e  spread o f  t h i s  d isease .  

I n  t h e  Nimrod D i s t r i c t  D i p l o d i a  t i p  b l i g h t  was widespread i n  r e d  p i n e  
p l a n t i n g s  i n  s e c t i o n  36 o f  Lyons Township i n  Wadena County. These p l a n t e d  
a reas  were p a r t  o f  t h e  a rea  t h a t  had sus ta i ned  ma jo r  j a c k  p i n e  k i l l  d u r i n g  
t h e  1970's f rom a  combina t ion  o f  t h e  j a c k  p i n e  budworm and d rough t .  As t h e  
areas were salvaged, they  were r e p l a n t e d  t o  r e d  p i n e  over  a  f i v e  y e a r  
p e r i o d .  O r i g i n a l  p l a n t i n g s  were i n t e r p l a n t e d  as p l a n t i n g  l osses  occurred.  
Branch m o r t a l i t y  and top  k i l l  as h i g h  as 25% o f  t h e  t r e e s  have been 
observed i n  these p l a n t i n g s .  The surrounding,  uncu t  j a c k  p i n e  p robab l y  i s  
t h e  source o f  t h e  Sphaeropsis spores t o  cause t h e  t i p  b l i g h t  and branch 
d i  eback . 

ASPEN SHOOT BLIGHT 

V e n t u r i a  trernulae Aderh. 
V e n t u r i a  p o p u l ~ l l  . )  Fab r i c .  

Heavy i n f e c t i o n s  o f  aspen shoot b l i g h t  ( a l s o  c a l l e d  shepherd 's  c rook )  
were observed i n  young aspen stands i n  S t .  L o u i s  and I t a s c a  Count ies.  
V.tremu1ae i n f e c t s  quak ing  and b i g t o o t h  aspen and - V .  p o p u l i n a  i n f e c t s  
balsam pop la r .  The heavy r a i n s  and wet weather  i n  May were i d e a l  
c o n d i t i o n s  f o r  i n f e c t i o n  and d isease  development. Aspen shoot b l i g h t  i s  
g e n e r a l l y  n o t  a  se r i ous  problem i n  young s tands s i n c e  s t r a i g h t  new l e a d e r s  
usua l  1  y develop r a p i d 1  y. 

OAK WILT 

C e r a t o c y s t i s  fagacearum (B re t z . )  Hunt 

I n  Region 5, a c t i v e  oak w i l t  pockets e x i s t  i n  r e s i d e n t i a l  areas i n  
Southeast Rochester. Regionwide known i n f e c t i o n  cen te r s  were checked i n  
O ' B r i a n  and Ners t rand  Woods State Parks. 



OAK DECLINE 

A d e c l i n e  o f  r e d  oak was observed i n  I t a s c a  County. The oaks a re  
growing on a p r o d u c t i v e  up land  s i t e  i n  a  mixed hardwood s tand  w i t h  b i r c h ,  
maple, and basswood. The crowns o f  a f f e c t e d  t r e e s  showed more t h a t  75% 
d ieback w i t h  o n l y  a  few green leaves  on i n n e r  branches nea r  t h e  b o l e  and on 
t h e  b o l e  i t s e l f .  These s tands were d e f o l i a t e d  by  c a t e r p i l l a r s  o f  t h e  f a l l  
d e f o l i a t o r  complex i n  1983 and 1984, h i t  by severe f r o s t  i n  May o f  1985, 
and i n f e c t e d  w i t h  Anthracnose d isease d u r i n g  t h e  summer o f  1985. M y c e l i a l  
f ans  o f  A r m i l l a r i a  me l l ea  were observed on t h e  m a j o r i t y  of dead and d y i n g  
t r e e s  t h a t  were s a m p l e d .  The oak w i l t  fungus was n o t  found i n  any o f  t h e  
branches t h a t  were c u l t u r e d .  

It was suggested t h a t  d im in ished  carbohydra te  syn thes i s  b rought  about  
b y  d e f o l i a t i o n ,  d e p l e t i o n  o f  ca rbohydra te  rese rves  b rought  about  by 
r e f o l i a t i o n ,  and t h e  presence o f  A r m i l l a r i a  were s u f f i c i e n t  t o  cause t h e  
d e c l i n e .  

OAK ANTHACNOSE 

Gnomonia que rc i na  Kleb. (F r . )  Ces, & de Not  

Rainy weather i n  May and June produced i d e a l  c o n d i t i o n s  f o r  t h e  
i n f e c t i o n  and spread o f  oak anthracnose. Whi te  oaks i n  A i t k i n ,  I t asca ,  and 
sou thern  S t .  Lou is  Count ies were h i t  t h e  ha rdes t .  Many homeowner i n q u i r i e s  
were rece ived.  

AMERICAN CHESTNUT BLIGHT 

Endoth ia  pa ras i  t i c a  (Murr.  ) 

I n  1984, ches tnu t  b l i g h t  was r e p o r t e d  f o r  t h e  f i r s t  t i m e  i n  Minnesota. 
The d isease was found i n  a  windbreak o f  American ches tnu t s  t e n  m i l e s  eas t  
o f  Rochester i n  Olmsted County. The l e g a l  d e s c r i p t i o n  o f  t h i s  windbreak 
was s e c t i o n  23, Township 107 Nor th ,  Range 12 West. I n  1985, ches tnu t  t r e e s  
th roughout  southeastern Minnesota and i n  nor thwes te rn  Iowa. were surveyed 
f o r  t h i s  disease. No a d d i t i o n a l  ches tnu t  b l i g h t  i n f e c t i o n s  have been found. 

The t r ees  a t  t he  s i t e  e a s t  o f  Rochester c o n t i n e  t o  d e c l i n e  w i t h  most 
now dead. I n  1986 t h e  merchantable volume o f  ches tnu t  w i l l  be harvested.  
I n  an e f f o r t  t o  avo id  spreading t he  fungus, t h e  t r e e s  w i l l  be f e l l e d  and a 
p o r t a b l e  m i l l  on t h e  s i t e  w i l l  saw t h e  l o g s  i n t o  lumber. The ba rk  w i l l  be 
removed and burned. 

The fungus found a t  t h e  Olmsted County s i t e  i s  be ing  s t u d i e d  a t  t h e  
U n i v e r s i t y  o f  Minnesota and t h e  U n i v e r s i t y  o f  West V i r g i n i a  a t  Morgantown. 
A l l  o f  t he  i s o l a t e s  ob ta ined  t o  da te  a re  a s i n g l e  s t r a i n  o f  t h e  fungus. 
T h i s  f a c t  p resen ts  a  un ique  o p p o r t u n i t y  t o  e v a l u a t e  hypov i ru l ence  as a 
c o n t r o l  s t r a t e g y .  



FROST DAMAGE 

Unseasonably warm weather in May induced spruces, f i r s ,  and other 
trees t n  break bud and begin candling. Severe f ros t s  in l a t e  May killed 
the candles on young conifers in Koochichi'ng, Itasca, St .  Louis, and 
Carlton Counties. A t  the white spruce seed orchard near Cotton, more than 
50% of the developing cones were killed by f ros t .  Frost damage was also 
noted on black ash in Region 2. 

.................... SPECIAL STUDIES AND SURVEYS ......................... 

N U R S E R Y  OPERATIONS 

I n  order t o  preempt the potential buildup of Lophodermium needlecast 
disease in hard pines nursery stock, l a t e  summer and fa l l  sprays of 
chlorothalonil were conducted in the General Andrews and Badoura State  
Nurseries in 1984. Checks of the treated beds during the 1985 growing 
season indicated no disease buildup. 

Test studies on the control of pine-oak gall rust  and Dipodia t i p  
blight continued a t  the General Andrews Nursery. No pew infections were 
detected in 1985. 

Direct control operations were conducted in 1985 t o  protect pine stock 
from jackpine budworrn defoliation in beds adjacent to heavily infested 
windrows. 

The open winter of 1984-85 resulted in widespread winterburn to  
exposed t ips  of nursery stock. While l i t t l e  mortality occurred, much of 
the spruce stock was culled to  avoid sales '  complaints. 

Other problems encountered were deer damage, f ros t  heaving in 1-0 
spruce beds, and f e r t i l i z e r  burn on succulent t issue. 

SEED ORCHARD SURVEY 

Surveys of grafted white and black spruce a t  the Sturgeon Lake s i t e ,  
16-45-21, detected the following pests: 

Cooley spruce gall aphid (Adelges cooleyi (Gil l .  ) )  : Light occurence 

Frost: Moderate damage 

Ye1 low-headed spruce sawfly (Pikonema alaskensis (Rohwer) ) :  L i q h  t 
feeding 

Needle rust (Chrysomyxa spp.): Light occurence 



CONE PEST STUDIES - COTTON, MN 

Cone p r o d u c t i o n  a t  t h e  seed o rchard  was poor  i n  1 W 5  d e s p i t e  a  bumper 
c rop  of cones produced i n  1984. The number of seed p roduc ing  cones were 
F u r t h e r  reduced by two l a t e  season f r o s t s  on May 2 1  and -1une 3. The 
m a j o r i t y  o f  t r e e s  l o s t  a l l  o f  t h e i r  female c o n e l e t s  and had f r o s t  damage t o  
t h e  new v w e t a t i v e  growth.  

The e n t i r e  s u r v i v i n g  cone c rop  (n=400l was p i cked  i n  Auqust t o  p reven t  
t h e  cones and t h e i r  pes ts  f rom o v e r w i n t e r i n g  i n  t h e  orchard.  Two hundred 
and e igh ty -one  cones were d i ssec ted  t o  de te rmine  t h e  i nc i dence  o f  cone 
pes ts  . 

The r e s u l t s  o f  t h e  cone d i s s e c t i o n  a re  as f o l l ows :  

T o t a l  l y  heal  t hy :  
INCIDENCE 

42% 
s p r u c e  budworm damaged : ?fi % 
Other  i n s e c t s :  13% 
F r o s t  damage* 14% 
Pucc in i as t rum r u s t :  5 % 
Chrysomyxa r u s t :  0 

* = Cones t h a t  i n i t i a l l y  appeared t o  s u r v i v e  t h e  f r o s t s  
l a t e r  d r i e d  o u t  and became s h r i v e l e d .  

Cone damage due t o  i n s e c t s  has remained f a i r l y  cons tan t  a t  about 40% 
ove r  t h e  p a s t  5 years .  The i nc i dence  o f  cone r u s t  plummeted i n  1985 t o  5% 
and o n l y  Pucc in i as t rum i n f e c t e d  cones c o u l d  be found. We d o n ' t  know why 
Chrysomyxa i n f e c t e d  cones were n o t  found. Perhaps Chrysomyxa spores 
i n f e c t e d  cones e a r l i e r ,  and t hey  were l o s t  due t o  f r o s t .  The f r o s t  
damage on t h e  cones may have p reven ted  t h e  Chrysomyxa i n f e c t i o n s  t o  
progress t o  t h e  p o i n t  o f  caus ing  cone r u s t .  Four more clumps o f  
sys temica l  l y - i  n fec ted  P y r o l a  p l a n t s  were found nearby; so, i t  appears t h a t  
t h e r e  were enough spores i n  t h e  v i c i n i t y  t o  i n f e c t  t h e  cone le t s .  

Cones were a l s o  ranked as "good" o r  "no good" f o r  seed p roduc t ion .  
The "no good" r a t i n g  was made on 58% of t h e  cones which compares c l o s e l y  t o  
t h e  60% r a t i n g  i n  1984. D e s p i t e  t h e  s i m i l a r  r a t i n g s ,  i t  must be remembered 
t h a t  14% o f  t he  "no good" r a t i n g  was due t o  a b i o t i c  ( f r o s t )  causes; 
whereas, i n  1984 a l l  l osses  were f rom b i o t i c  causes ( i n s e c t s  and d iseases) .  

I n o c u l a t i o n  exper iments  were conducted i n  1985 t o  v e r i f y  t h e  spec ies 
of Pucc in ias t rum r u s t  i n  t h e  w h i t e  spruce seed orchard.  There was 
confus ion between P. americanum and P. a r c t i u m  as t o  which species was 
p resen t  i n  t h e  o rchard  based on s p o r e a n d  p u s t u l e  morphology s i nce  t hey  
bo th  i n f e c t  Rubus spp. We sought t o  c l a r i f y  t h e  s i t u a t i o n  by i n o c u l a t i n g  
r e d  raspbe r r y  leaves  w i t h  t h e  aec iospores produced on spruce needles and 
cones. I f  Pucc in i as t rum u r e d i  ospores a re  produced, then  P. americanum 
spores were t h e  inoculum, n o t  P. a r c t i u m  s i n c e  r e d  raspber ry ,Rubus  idaeus, 
i s  t h e  a l t e r n a t e  h o s t  f o r  - P. aEr icanum.  



The common spec ies  o f  r a s p b e r r y  found around t h e  seed o r cha rd  i's Rubus 
s t . r igosus.  R .  s t r i g o s u s  and R .  idaeus a re  v e r y  c l o s e l y  r e l a t e d  spec ies ,  
and some t a ~ ~ o m i s t s  f r e q u e n t l y  labelk s t r i g o s u s  as a  subspecies o f  R. 
i daens. Aeci ospores f rom i n f e c t e d  cones and need1 es were i n o c u l a t e d  o n t o  
R .  s t r i g o s u s  leaves.  Both primocane and f l o r i c a n e  leaves produced abundant - 
ured-ia and ured iospores.  The conc lus i on  was t h a t  t h e  spec ies  o f  
Pucc in ias t rum i n f e c t i n g  t h e  cones i n  t he  seed o rchard  was P .  americanum. 
D r .  Y .  H i ra tsuka ,  r u s t  research  s c i e n t i s t  a t  t h e  No r the rn  ~ G e s t  Research 
Cent re  i n  Edmonton, A1 be r t a ,  has con f i rmed t h i s  i d e n t i f i c a t i o n .  

Determin ino t h a t  P. americanum was t h e  spec ies  o f  r u s t  i n v o l v e d ,  t o l d  
us t h a t  t h e  r aspbe r r y  in and around t h e  seed o r cha rd  was t h e  a l t e r n a t e  h o s t  
f o r  t h i s  r u s t  fungus and c o n t r i b u t e d  t o  t h e  l osses  due t o  t h i s  r u s t .  
Gar lon  h e r b i c i d e  a t  t h e  r a t e  o f  14 q u a r t s  p e r  ac re  was a p p l i e d  t o  t h e  seed 
o rchard  t o  k i l l  t h e  r aspbe r r y  w i t h  t h e  o b j e c t i v e  o f  r educ ing  t h e  r u s t  
i n f e c t i o n s  i n  1.986. 

Three f u n g i c i d e  t r i a l s  u s i n g  Ferbam, Bravo 500, and Bay le ton  were 
con t inued  i n  1985. These t r i a l s  were a t tempted  t o  e s t a b l i s h  f u n g i c i d e  
recommendations f o r  c o n t r o l l i n g  cone r u s t s .  Trees were t r e a t e d  f rom May 6 
t o  May 26 and a p p l i e d  as d i r e c t e d  by t h e  l a b e l .  F r o s t s  a f t e r  t h e  
a p p l i c a t i o n s  dest royed 65% o f  t h e  cone c r o p  and o n l y  l i m i t e d  da ta  c o u l d  be 
c o l l e c t e d .  Four p a i r s  of t r ea tmen ts  and c o n t r o l s  were salvaged f o r  each o f  
t h e  t h r e e  f u n g i c i d e  t rea tments .  Us ing  t h e  t - t e s t  f o r  p a i r s ,  t h e r e  was n o t  
a  s i q n i f  i c a n t  d i f f e r e n c e  between t r e a t e d  and c o n t r o l  cone i n f e c t i o n s  f o r  
any i n d i v i d u a l  f u n g i c i d e s .  Look ing  a t  a l l  o f  t h e  t r e a t e d  cones (n=144) 
versus a l l  o f  t h e  c o n t r o l ,  non - t r ea ted  cones (n=100),  t r e a t e d  cones had 0% 
r u s t  i n f e c t i o n s  and non - t r ea ted  cones had 7% i n f e c t i o n s .  I t  appears t h a t  
t h e  t reatments  were somewhat e f f e c t i v e ;  however, t h e  low l e v e l s  o f  r u s t  
i n f e c t i o n  and t he  smal l  number of developed cones r e s u l t e d  i n  a  d i f f e r e n c e  
which can no t  be cons t rued  as s i g n i f i c a n t .  

GYPSY MOTH HAZARD RATING 

I n  an e f f o r t  t o  p repare  a  l o n g  range management p l a n  f o r  t h e  gypsy 
moth i n  Minnesota, a  p i l o t  s t udy  has been i n i t i a t e d  i n  sou theas te rn  
Minnesota t o  determine accep tab le  methods t o  r i s k  and hazard r a t e  hardwood 
s tands f o r  gypsy moth. 

Two popular  concepts i n  p r e d i c t i n g  t h e  gypsy moth t h r e a t  a re  r i s k  
r a t i n g  and hazard r a t i n g .  R isk  r a t i n g  i n v o l v e s  de te rm in i ng  those s tands 
l i k e l y  t o  harbor  outbreak numbers and s u s t a i n  some fo rm o f  annual 
d e f o l i a t i o n .  Hazard r a t i n g  dea ls  w i t h  p r e d i c t i n g  t h e  amount o f  m o r t a l i t y ,  
and where i t  w i l l  occur .  I n  sho r t ,  r i s k  r a t i n g  asks where w i l l  t h e  
outbreaks occur  and hazard r a t i n g  asks where t h e  m o r t a l i t y  takes  p l ace .  
The two do no t  always c o i n c i d e  i n  t h e  same stands. I n  f a c t ,  r eco rds  show 
t h a t  h i g h  r i s k  stands a re  o f t e n  l o c a t e d  on d ry ,  w e s t e r l y  aspects  w i t h  a  l o w  
s i t e  index w h i l e  h i g h  hazard stands a re  f r e q u e n t l y  those on good g row ing  
s i t e s  which a re  i n f r e q u e n t l y  d i s t r u b e d .  

Present p lans i n c l u d e  u s i n g  a  computer ized geograph ica l  i n f o r m a t i o n  
system ( G . I . S . )  t o  r i s k  r a t e  s t a t e  f o r e s t s  i n  seve ra l  townships.  The 
G . I . S .  can be used t o  l o c a t e  those stands c o n s i s t i n g  o f  oak spec ies on 
w e s t e r l y  aspects and r i dge tops ,  i .e. h i g h  r i s k  s tands.  Also,  r i s k  and 



hazard rating will be conducted in the f ie ld .  Data collected from stands 
as delineated by Phase I 1  inventory maps will be input into equations which 
produce numerical values describing the susceptibi l i ty  ( r i s k )  and 
vulnerability (hazard) of each stand. These values can then be compared 
with existing Phase I1 inventory data,  such as s i t e  index, to determine any 
correlations that  might prove useful for  future risk/hazard evaluations. 

R E D  RIVER ELM R E S O U R C E  AND DUTCH ELM DISEASE STUDY 

I n  response to industry inquiries,  a cooperative survey project 
involving the M N  DNR and  the North Dakota Forest Service was conducted 
along the Red River separating the two s ta tes .  The industry was concerned 
with how long the elm resource would ex i s t  and how much elm resource i s  
present along both sides of the Red River. 

The objectives of the cooperative project were: 

1. To determine the impact of Dutch elm disease and other major insect 
and disease problems; 

?. To determine acres and volumes of commercial woodlands; 

3. To determine the condition and location of downed trees and slash 
impacting the waterways; and 

4. To determine where harvesting has occurred in order t o  target  
reforestation ef for ts .  

To meet these objectives, 35 mm aerial  photography of the Red River 
corridor was conducted during August, and follow-up ground checking of 
selected stands was under-taken during l a t e  summer and early f a l l .  The 
aerial  photography was done w i t h  color IR film with the hope that  this  kind 
of photography would be bet ter  for  locating diseased and dead elms. The 
follow-up ground survey was designed to measure pockets of elm disease 
and/or mortality as well as estimate volume of timber throughout the 
wood1 ot.  

In l a t e  June, a t e s t  area south of Fargo was photographed and ground 
checked to determine whether or not the combination of color IR aerial  
photography and groundchecking the DED pockets would be able to meet the 
objectives. The photographs were clear  and sharp enough to  pick out 
individual trees and to see trees that were dead (no leaves) and trees 
which were experiencing leaf color change. Type mapping could not be done 
from the summer color IR photography because the t ree species were not 
differentiated. Areas of elm or individual healthy elms also could not be 
identified. Inferences based on topography and experience did a1 1 ow some 
general typing to be done. 

The pattern of diseased and dead elms was not what was expected. 
There were no discreet ,  discernible pockets of dead and diseased elms. 
Rather, dead and diseased elms were scattered throughout the woodlots, 
except on the highest benches next to  the f ie lds .  These areas were normally 
dominated by bur oak. The majority of the elm was located on on the lowest 
bench next to the r iver  ( the  floodway) and on the slope immediately above 
the f l  oodway. Active D E D  and elm mortality were not 



conf ined t o  a  pocke t  p a t t e r r ,  b u t  i n f e c t i o n s  and m o r t a l i t y  were s c a t t e r e d  
t h r o u g h t  t h e  elm areas. Because d i s c r e e t  pocke ts  were n o t  found, an 
o h j ~ c t i v e  t o  rreasure RED spread by measur ing d isease  pocke t  i nc rease  cou ld  
n o t  be done. 

Rather  than  p i c k i n g  o u t  pockets  of i n f e c t i o n ,  woodlo ts  were chosen a t  
random and c ru i sed .  V a r i a b l e  p l o t  c r u i s i n g  was used, and t h e  i n f o r m a t i o n  
c o l l  ec ted  i nc l uded  DBH, merchantab le  h e i g h t s ,  s i t e  index,  growth,  t r e e  
grade, t r e e  c o n d i t i o n ,  t r e e  d e f e c t s  and causes, an es t ima te  o f  years  s i n c e  
t r e e  death, r ep roduc t i on  spec ies and d e n s i t i e s ,  and ground cover  spec ies 
and d e n s i t i e s .  Woodlots were chosen f o r  c r u i s i n g  by s e l e c t i n g  t h e  f i r s t  
70-acre o r  l a r g e r  wood lo t  n o r t h  o f  t h e  sou thern  township  l i n e .  Seventeen 
woodlots  were se lec ted  i n  Minnesota,  and 14 wood lo ts  were s e l e c t e d  i n  N o r t h  
Dakota. 

As p a r t  o f  t he  t e s t  conducted sou th  o f  Fargo, t h r e e  woodlots  were 
ground checked. Two o f  t h e  woodlots  were i n  Minnesota,  and one was i n  
N o r t h  Dakota. A l l  3 wood lo ts  had been logged t o  some degree, and t h e  
woodlots  i n  Minnesota had been h i g h  graded w i t h  o n l y  t h e  c h o i c e  elms 
removed. I n  one o f  t he  Minnesota woodlots  31% o f  t h e  t r e e s  were elm, 33% 
of those elms were i n f e c t e d ,  and 5% were dead w i t h i n  one year .  I n  t h e  
o t h e r  woodlot ,  o n l y  19% o f  t h e  t r e e s  were elm, 7% i n f e c t e d ,  and no dead elm 
were found on t h e  survey.  The o t h e r  ma jo r  i n s e c t  and d isease  problem found  
was hea r t  r o t  i n  green ash. A combined average of 27% o f  t h e  ash on b o t h  
p l o t s  had Fomes f r a x i n o p h i l u s  conks on t h e  main bo les .  



MINOR AND INCIDENTAL PESTS ENCOUNTERED 

INSECTS 

COMMON NAME 

A r b o r v i t a e  need le  m ine r  

Bark Beet les  

B i r c h  bo re rs  

Carpenter  a n t s  

Fa1 1 webworm 

F l  atheaded woodborer 

Maple p e t i o l e  b o r e r  

Mounta in  ash s a w f l y  

No r the rn  p i ne  weev i l  

Oranges t r iped  oakworm 

P ine  b a r k  aph id  

P ine  t i p  moth 

Redheaded p i n e  sawf 1  y 

Red-humped c a t e r p i l l a r  

Root  c o l l a r  weevi 

Scale 

Sp iny  elm c a t e r p i  

Sp r i ng  Cankerworm 

Spruce g a l l  midge 

SCIENTIFIC NAME 

A r g y r e s t h i a  sp. 

Qs p i n i  Say 

A g r i l u s  anx ius  Gory 

Camponotus enns l v a n i c u s  Ã‘Ã 
Hyphant r ia  cunea (D ru ry )  

Chalcophora sp. 

Caul ocampus a c e r i  cau l  i s  
(MacG i l l  i v r a y )  

P r i s t i o p h o r a  

Pissodes a rox ima tus  
- 7 i @ m s  

An i so ta  s e n a t o r i a  (JE Smi th)  

Pineus s t r o b i  ( H t g  .) 

Rhyacion ia  adana H e i n r i c h  

Neod ip r ion  l e c o n t e i  ( F i  t c h )  

Sch izura  conc inna (JE Smi th)  

Hy lob ius  r a d i c i s  Buchanan 

Lecanium sp. 

Nymphal i s  a n t i o p a  (L innaeus)  

P a l e a c r i t a  ve rna ta  (Peck) 

M a y e t i o l a  p i c e a e  ( F e l t )  

HOST 

A r b o r v i t a e  

Pines 

Paper 
b i r c h  

P ine  

M i  xed 
hardwoods 

Lumber 

Map1 e 

Mounta in  
ash 

Red p i n e  

M i  xed 
hardwoods 

White p i n e  

Red p i n e  

Blue/Whi t e  
spruce 

Mi xed 
hardwoods 

Red p i n e  

Oak 

W i l l o w  

Elm/Mixed 
hardwoods 

Whi te  
spruce 



Spruce need1 e miners 

Spruce f a l s e  l oope r  

White p i n e  weev i l  

Zimmerman p i n e  moth 

E p i n o t i a  nanana ( T r e i t .  ) 

Taniva abol  ineana ( K f t .  ) 

Syngrapha a1 i a s  ( O r r o l  . ) 
Pissodes s t r o b i  (Peck) 

Whi te  
spruce 
Whi te  
spruce 

Jack p i n e  

Whi te  and 
j a c k  p i nes  

D i o r y c t r i a  z imnernani (G ro te )  White p i n e  



M I N O R  AND INCIDENTAL PESTS ENCOUNTERED 

COMMON NAME 

B a c t e r i a l  canker  

Cytospora canker  

Dutch elm d isease 

Fusarium h i  i g h t  

F l o o d i n g  

Herb i  c i  de damage 

Map1 e anthracnose 

Map1 e d e c l  i ne 

Mo ld ing  ( c o n t a i n e r s )  

Needl ecas t s  

DISEASES 

SCIENTI FIC NAME 

Pseudornonas s y r i n g e  

Cytospora kunzei  Sacc. 

C e r a t o c y s t i s  - u l m i  (Buism) C. Mor 

Fusar ium spp. 

G l  oeosporium spp. 

B o t r y t i s  c i n e r e a  Pers, ex. F r .  

Lo  hodermium spp. nzosphaera k a l  k h o f f i  i Bud. 

C claneusma minus 
L i i - u l a o ~ p o r a  ( H a r t  

Phaeocryptus gaummanni 

i g) Dar k . 
(Rohdel Pe t rak  

Nematodes and 
Fusar ium spp. 

P h y s i o l o g i c a l  damage 

Root  compaction 

Root r o t  

Smooth pa t ch  

Spruce d e c l i n e  

A r m i l l a r i a  me l l ea  Vahl .  
Cy l ind rocarpon  didymum (Har tung)  W r .  

C o r t i c i u m  spp. 

HOST 

Cher ry  

Whi te  
spruce 

Elm 

White p i n e  
balsam fir 

B i r c h  

Red p i n e  
w h i t e  
spruce  

Maple 

Sugar 
map1 e 

Jack p i n e  

Red p i n e  
B lue  
spruce 
Scots p i n e  
White 
spruce 
Douglas 
F i r  

Red p i n e  

B lue  
spruce 

Red p i n e  
basswood 

Red p i n e  
Red p i n e  

Green ash 

B lack  H i l l s  
B lue/whi  t e  



Spruce needle r u s t  Chrysomyxa spp. 

Storage molds Phytophthora spp. 

Pythiurn spp. 
Rhizopus spp. 

Walnut canker 
Mucoraceae 
Fusar ium s p o r o t r i c h i o i d e s  

WP R l  i s  t e r  r u s t  Cronar t ium r i  b i c o l a  F isch.  

 whit^ 
spruce 

Fungi 
over-  
w i n t e r i n 0  
i n  s to rage  
c o n t a i n e r s  

61 ack 
w a l n u t  

White p ine  
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