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INTRODUCTION 

There are approximately 16.5 million acres of forest land within 

the State of Minnesota. Over me-half of the ccimiercial forest land 
within the state is publicly owned. These forests support a 1.2 billion 

dollar forest industry, which is the third largest industry within the 

state. The Minnesota Department of Natural Resources (MN-DNR) has been 
charged by the legislature with management efforts and/or support on 

Minnesota's state, county, and private forest lands. 

Minnesota's Forest Insect and Disease Management Unit is contained 

within the Forest Management Section of MN-DNR Forestry Division. Field 

activities within this division have been regionalized into six regional 

administrative units (see Figure 1). The insect and disease unit consists 
of a Forest Insect and Disease Supervisor, one Field Coordinator, four 

Regional Forest Insect 'and Disease Specialists and six seasonal Plant 

Health Specialists. The four Specialists and the six seasonal Plant 

Health Specialists have regional responsibilities. 

S. Olin P h i l l i p s  
Forest  Insect  and Disease Supervisor 
Box 44, Centennial Off ice  Building 
658 Cedar S t r ee t  
St .  Paul, MM 55155 

Gerald W. Hecht 
Forest  I n sec t&Disea se  Fie ld  Coordinator 
Northern Service Center 
1201 East  Highway 2 
Grand Rapids, MN 55744 

Region I 

Alan Jones 
Forest  Insect  and Disease Spec ia l i s t  
Roger Hannegan 
Seasonal Plant  Health Spec i a l i s t  
Route 5, Box 41A 
Bemidji, MN 56601 

Region I1 

Mike Albers 
Fores t  Insect  and Disease Spec i a l i s t  
Ray Dolan and Jana Campbell 
Seasonal Plant Health Snerialiata 

Region 111 

Mike Ca r ro l l  
Fores t  Insect  and Disease Spec i a l i s t  
Robert Tiplady 
Seasonal Plant  Health Spec i a l i s t  
424 Front S t r ee t ,  Box 648 
Brainerd, MN 56401 

Region I V  & V 

Ed Hayes 
Fores t  Insec t  and Disease Spec i a l i s t  
Bruce Morse 
Seasonal P lan t  Health Spec i a l i s t  
2300 S i l v e r  Creek Road HE 
Rochester, MN 55901 

Region V I  

Doug Rau 
Urban Fores t ry  Spec i a l i s t  
Joan Sedlacek 
Seasonal P lan t  Health s p e c i a l i s t  
1200 Warner Road 
S t .  Paul, MN 55106 



1981 FOREST INSECT & DISEASE HIGHLIGHTS 

The spring of 1981 was characterized by cold and wet weather. This 

weather pattern appeared to play an important role in limiting the impact 

of several defoliating insects. The pine tussock moth outbreak in Region 

I11 collapsed despite the fact that fall egg mass surveys had indicated a 

continuing infestation. The jack pine budworm population remained at low 

levels following the collapse of 1980. Forest tent caterpillar numbers 

continued to decline statewide. However, the Gypsy Moth Survey Program 

trapped over 100 moths within the Twin Cities area following the mild win- 

ter. 

The Insect and Disease Unit cooperated with the University of Minne- 

sota's Plant Pathology Department on two projects this year. One project 

was developed to evaluate methodology and conduct a survey of dwarf rnistle- 

toe incidence in Minnesota. The results of this study are contained in 

the "Special Projects" section of the report. The second project was a 

survey of sweetfern blister rust in Minnesota. This survey was centered 

in the major jack pine areas of the state. 

A major change in program responsibilities occurred during 1981 when 

the responsibility for the Division's statewide herbicide program was 

shifted into the Insect and Disease Unit. The Unit now carriers responsi- 

bility for all pesticide use within the forestry programs. The change-over 

has made significant time demands on the Unit's manpower and will continue 

to do so in the future. 

This year has also seen the incorporation of an intensified survey of 

insect and disease problems within the statewide forest inventory of Minne- 

sota. A new reporting system within the Unit has also been developed to 

document program activities. After a second revision it appears to be 

solidified for 1982. The results of these new data gathering mechanisms 
should be extremely helpful. 

The poor markets characteristic of 1981 began to affect the insect 

and disease program. A drop in demand for pine products left large volumes 
of pine material in the forests during the most hazardous period for bark 



beetle buildup. In reaction t o  t h i s  hazard the Insect and Disease Unit 

developed harvesting guidelines for timber sales and thinnings in  pine 

stands to reduce the potential  for losses to bark beetles. A cooperative 

e f fo r t  with the Forest Management and Utilization & Marketing Units pro- 

duces guidelines tha t  emphasized an integrated and improved management 

philosophy. 

The 1981 Central International Forest Insect and Disease Conference 

was held i n  September in  Bemidji, Minnesota. 



Aspen Defoliators 

Forest Tent Caterpillar - Malacosoma disstria Hubner 

The present outbreak of the forest  t en t  ca te rp i l l a r I  which began i n  

1977# declined considerably in  mst areas and mllapsed in northwestern 

Minnesota. This is thwght  t o  have m r r e d  because of the build-up of 

paras i t ic  f l i e s .  In additionI an early but w l d  and w e t  spring m y  have 

m t r i h t e d  t o  m r t a l i t y  of newly hatched ca terpi l la rs .  In  sow areas 

larvae probably starved t o  death. OverallI it was a d i n a t i c m  of fac- 

t o r s  causing the decline. 

Approxirrately a half a millim acres were d e r a t e l y  to heavily de- 

foliated i n  Lake, St .  misI CarltonI and Pine Counties and another one- 

half million l i gh t  and scattered in  these m t i e s  plus Itasca County 

(see Map 1). There were local areas of defoliation in  Bcker Camty be- 

tween Detroit Lakes and Park Rapids, and a t  Norway Lake i n  Kandihoyi County. 

In sane areas of Carlton County and south St .  Louis County where 

heavy defo l i a t im has occurred for four and f i ve  yearsI dead p c k e t s  of 

trees occurred. Plots were established in locations of heavy defoliation 

t o  assess m r t a l i t y I  incidence of disease, and increment loss. N o  data is 

available yet. The drcught pericds which occurred i n  the past f i ve  to six 

years have cxmplicated the issue. 

Outlook For 1982 

l k fo l i a t im  w i l l  mt . inue  in  LakeI St. Lmis, CarltmI Aitkin and Pine 

Ccunties, ht w l a t i o n s  can be e m t e d  to continue to decline due t o  

continued buildup of paras i t ic  f l i e s  (see Map 2). 

Phenological Notes 

1 - Mq masses beginning to hatch (Carlton County). 
May 15 - E!ggs still hatching (Carlton Ccunty) . 
June 9 - Sarwhagid  f l i e s  very camm (Carltm County). 

June 12 - W t l y  mccon stage (Carlton County). 





June 29 - Trees refoliating in areas of heavy defoliation. 
Many larvae observed "sacked out" apparently the 
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July detected heavy defoliation. Ground checks were made in August when 

the predominantly bur oak stands were totally stripped. During ground 

checks larvae of the red humped oakworm synunerista canicosta Franc., 

variable oak leaf caterpillar Heterocampa manteo (Dbldy), orange striped 

oakworm Amisota senatoria (J.E. Smith), and other heterocamipids were 

collected. Defoliation is expected to be heavy again in 1982 bat no tree 

mortality is expected until there are three consecutive years of heavy 

defoliation. 

Introduced Pine Sawfly - Diprion sirnilis (Hartig) 
I at endemic levels in historic c 

.. -.- -*. - .  .. - 
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tion continued in mature stands along the Mississippi River in the I 

Falls district of Marrison County. The Morrison County park (14-41- 
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s remain& utbreak areas 

arouna m e  village of Sunrise (4-.aa-~bj ana in m e  tiranay Pines area north 

of Cambridge in Isanti County. Aerial and ground survey id 

August indicated only light defoliation in these areas. rî icLcn-e ucfolia- 
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achieve uniform coverage or control. The 24 acre site was sprayed with 

carbaryl from a helicopter in August and adequate foliage protection was 

achieved. Adjacent s tands  were not t r e a t - 4 -  H p a w  d~fnliaticm and ad- 

k s in- 

1 

diticnal top 

fested i n  198 
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ill were not observed, however, in stands known to b 

(18-129-29) , (9-130-29) and (10-42-32) . 

Outlook for 1982 

ted to continue at-moderate levels in scattered 

locations wnere ma-cure wnite pine stands are adjacent to known outbreak 
areas along the river drainage. 

Bark Beetles - Ips. and Dendroctonus spp. 
Two genera of bark beetles, Ips and Dendroctonus, were encountered 

during 1981. 

Dendroctonus Spp. 

Dendroctonus valens beetles were found in a red pine plantation in the 
Cloquet District, 18-48N-18W. The plantation was being row thinned during 
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(continued) 

Conditions High Hazard Low Hazard 

s i ly  Light (had to make a real  
e f fo r t  to find act ivi ty)  

i t o  be present to ra te  the 

1 i ty  was determined by looking 

tor dust p i l e s  or  by sl icing through the bark and finding adults and larvae. 
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in lenuth, onlv the top 2 or ticks were inspected. 
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prevented the industry f ran sicmif icantlv increasing their ' buying. 

Inspection of many of the 3 t  did not  shew any attacks 

in the surrounding stands. I t  did appear, though, t ha t  second generation 

Lies. The p i l e s  were large enough 

and those then were more attrac- 

>-., î soÃ‘i.c i_Licui î ic Qi-culuJ.if.j LL-a adjacent to the wood piles. 
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iused and during 
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n-a  t harvesting 

ac t iv i t i e s  opportunities a r i se  when conditions car I to rnini- 

mize bark beetle ac t iv i ty ,  both timber sa le  and thinning gUldellneS were 

developed. These guidelines deal t  w i t h  logging met sh manipulation, 

and timing of ac t iv i t i e s .  

ac t iv i ty  w i l l  continue in stands ie to iin- 

v ~ v u e i .  inanaaenient: adverse weather: and insect. disease. a n m ~  ur f i r e  
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and ornamental white  and Colorado blue spruce in Aitkin, Carlton, St .  Loui 

and Itasca Counties. It was present but a t  lower levels  i n  Lake County. 

Moderate to heavy defoliation occurred in the  following two white spruce 

plantations i n  Aitkin County: (STR 27, 50-22) i n  Sandy Lake District and, 

(STR 12, 52-22) in Jacobson District.  Both of these plantations were 

sprayed in 1978 because of high sawfly populations. A county plantation i 

northwestern Aitkin County was sprayed in 1981 to prevent tree mortality. 

It was also necessary t o  spray a 20 acre State plantation in the Deer Rive 

Dis t r i c t  (STR 16, 143-28). One half of the plantation was sprayed w i t h  

Sevimol-4 (1 qt .  i n  5 gal .  water/acre) and the other half was sprayed with 

Seven XLR (1 eft. i n  5 gal.  water/acre) using a backpack m i s t  blower. Bot . . . a  ... . . . 
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Oak W i l t  continues t o  be a problem in  the southern one third of the 

Region I11 and a l l  of Region VI. A study being conducted in  the Carlos 

Avery Wildlife Area is detailed below. An aer ia l  survey conducted in  July 

mapped pockets of oak mortality in Stearns, Benton, Sherburne, I sant i  and 

Wright Counties. Ground checks in  1982 w i l l  determine the causative agents 

Haneowners in the Big Lake area of Sherburne County were interested in oak 

w i l t  identification and mechanical and chemical control alternatives. 

In Region V, on August 3 an ae r i a l  survey was conducted using color 

infrared film type 2443 a t  a scale of 1:15840 across Region V. Approxi- 

Cooperative Oak W i l t  Study 

In Region VI, a cooperative study is underway between the Minnesota 

Department of Natural Resources and the Department of Plant Pathology, 

two 

root 

oak 

University of Minnesota. The objective is to test the effectiveness of 

chemical s i lvicides,  Tordon RTU and Dozer, for the i r  use in  preventing 

graf t  transmission of Ceratocystis fagacearum from t rees  in established 

w i l t  infection centers to adjacent healthy oaks. 

Three areas with active oak w i l t  infection centers are  t o  be t r e a t  

The areas are  located on the Carlos Avery Wildlife Management Area bord 

by County roads 22, 19 and 75, and by Interstate-35. All  have an infec 
. - .  - - .  - - . .  . 
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The state forest nurseries provided stock or field support for the 

following research projects. 

INVESTIGATOR 

University of Mime 

Mike Wingfield 

James Mitol 

Pathology Teacning Lab 

North Dakota S 

Northeastern A~ea, 3 L ~ L C  

PROJECT 

Enhanced survival of nursery stock in 
harsh environments after innoculation 
with the native mycorrhizal fungus 
Suillus luteus 

Pine nutrient analysis and growth 
initiation 

Pathogenicity of pine wood nematode 

Sweetfern blister rust 

Specimens for class review of rust 
diseases 

Rust disease of pines survey 

iMui.acLy dycorrhizal survey and nursery 
use testing. 

30% of the trees throughout the plantaiton were damaged or killed by 

porcupines. In some pockets up to one acre in size, 80% of the trees 

damaged. 

In Region IV. a severe summer storm caused defoliation, limb bre 

and blow downs affecting 300 to 400 acres of hardwoods along the Mint- 

In a red pine plantation in Cloquet Illstrict (STR 18, 48-18) planted 

in 1960 heavy porcupine damage occurred in 1980 and 1981. Approximately 

the 

; were 

akage, 

lesota 



Christinas Trees 

Christmas tree growers in Region I11 reported the following pest 

problems and omtrol attempts in 1981. 

SYMPTOMS 

I Needle drop 

Branch swell ings 

Needle l o s s  

nanc ing  Stock Tip browning 
and deadshoots 

id Tip b l i g h t  and 
needle drop 

Needle browning 
Art A'nQ & a 0  rt'f 

AGENT 

Rhizosphaeraneedle- 
cas t  R. kalkhof f i i  
(Bud. ) 

Gall aphids 
A d e l g e s  spp. 

Yellow-headed 
spruce sawfly 
Pikonema alaskensis 
Rohwer 

Winter burn and 
dieback 

Fo l ia r  Spray us ing 
Chlorothalonil  

Prune and des t roy 
green g a l l s  

Fol iar  Spray us ing  
Malathion when 
larvae  present  

Cull badly affec-  
ted s tock 

Diplodia t i p  b l i g h t  No shearing during 
D. pinea ( ~ e s m . )  wet weather 
kickx San i ta t ion  pruning 

o r  cu t s  with de- 
s t r u c t i o n  of 
infected mater ia l  

Winter burn and Placement of wind 
break using hay 
ba les  

Moving o r  chemical 
weed control  t o  

yd. e l iminate  a s t e r s  

Cull badly affec-  
ted s tock 

Branch and stem 
drench with 
Carbaryl 



HOST - SYMPTOMS 

(White Pine-Established continued) 

P i t c h  masses on 
main stem and 
breakage 

Needle Loss 

Brancn r i a e e i n g  

x 

Es tab l i shed  Needle Browning 

D l a C K  l U l J - a g ^  

and twigs  

P i t c h  of f r a s s  

AGENT CONTROL 

Zimmerman P ine  Moth Removal a n d d e s t r u c -  
D i o f j c t r i a  zimmer- t i o n  of  bad ly  i n f e s -  
rnani  rote) ted  t r e e s .  Stem 

drench i n  l a t e  May 
t o  k i l l  l a r v a e  and/  
o r  drench i n  l a t e  
J u l y  aimed a t  a d u l t s  
and eggs.  

In t roduced  P ine  Saw- F o l i a r  sp r ay  w i t h  
f l y  Dipr lon  sirnilis Mala th iono r  Carbary l  
(Hartig) when Larvae p r e s e n t  

White P i n e  B l i s t e r  Pruning o u t  o f  in -  
Eectea branches  and 
chemical  c o n t r o l  of 
a l t e r n a t e  h o s t s  
g o o s e b e r r i e s  and 
c u r r a n t  (Ribes s p p )  

Winter  burn,Needle- Va r i e ty  s e l e c t i o n ;  
casts ;Lophodemium, F o l i a r  sp r ays  wi th  
Neniacqclus C h l o r o t h a l o n i l  

Sooty mold i n  con- Stem drenches  u s i n g  
j u n c t i o n  w i th  P ine  m a l a t h i o n o r c a r b a r y l  
Aphrophora p a r a l -  
l e l l a  (Say)  
o r  p ine  t o r t i s e  
s c a l e  T o w i e y e l l a  
numismaticurn (Pe t -  
t i t  I Me D) feed ing .  

Ugly n e s t  maker Pruning and d e s t r u c -  
T e t r a - l o p h a  sp .  t i o n  of  nodu le s  and 
P i t c h  nodule  maker n e s t s  
Petrova a l b i c a p i t a n a  

Root c o l l a r  r e s i n  Root c o l l a r  weevi l  S a n i t a t i o n  removals;  
t r e e  m o r t a l i t y  H y l o b i u s  r a d i c i s  Pruning o f f  of  

Buchanan lower whor l s  







PEST - LOCATION (COUNTY) COMMENTS 

Ash Anthracnose Green Ash S .  and SEMinnesota Common spring- 
early sunnier. 
Homeowner c a l l s .  

Maple decline Sugar maple SE urban areas Continues as a 
problem. 



TY) COMMENTS - 
Very light in 
Dale Peterson's 
backyard. 

Emerging from 
recently built 
home. 

kin, Increased in 
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Boxelder Crow Wing 

great- 
in 1981. 
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Leat feeding 
and nuisance. 

Burr Oak Benton, Sherburne, Leaf yellowing. 
Steams 





SPECIAL PROJECTS 

Dwarf Mistletoe Study 

etoe of black spruce has long been thought of as 

ant  forest problems (primarily because of the 
.,A<.iLrÃ U L ~  resource) . 

Hcwever, there has never been a reasonably qood technique of analyz- 

lot 

ng 
black 

a 1  

KY 



The helicopter he 

rhm-k i nrt - 2 a very good method for f i e l d  

(1  1 Stand access w a s  nu-c a uroblem, f 21 l a r ae  acreaqes can be v..--..-..7- ~ 
-~ . . ,  d - - 

covered quickly, (3) maneuverability allows for  thorough inspection, 

and ( 4 )  brooms i n  the  tops  of t r ee s  which could be missed in  ground the< 

can eas i ly  be seen from the a i r ,  however m e  brooms i n  the lower porti( 

could be missed. In cont ras t ,  a fixed wing a i r c r a f t  proved impossible 

to use, too f a s t  for  adequate observation, o r  to keep oriented.  

With further development, t h i s  method could probably be u t i l i zed  tf 

give a bet ter  pic ture  of the  extent  of the  mistletoe problem, however, 

it w i l l  r q i r e  a long term commitment to gather the  necessary expertist 

and to do the f i e l d  work necessary. 

Frost  and Acrobas i s  sp. Injury to Black Walnut Terminal Buds - 
In the spring of 1981 a project  was i n i t i a t e d  t o  monitor both f r o s  

and insec t  injury to terminal buds of black walnut t o  deternine the r e l .  

t i v e  importance of each type of injury . 
The Acrcbasis  species r e ~ r t e d  i n  the l i t e r a t u r e  t h a t  a re  of impor 

tance a re  A .  j u g l a n d i s  (LeBaron) the pecan l ea f  casebearer, and A .  dono 

(Grote), the walnut t i p  moth. In  the f i e l d  they can be ident i f ied by t 

location of the overwintering hibernacula where the f irst  o r  second in s  

larvae overwinter and by t h e  feeding habits.  

The feeding hab i t s  of both species a re  s imilar  i n i t i a l l y  in  t h a t  b 

feed a t  the base of expanding buds tor the f i r s t  few weeks. Later the 

t i p  moth w i l l  bore i n t o  a p a r t i a l l y  grown shoot where eventually the t u  

neled out  shoot can d i e  back t o  the previous years growth. I n  e a r l y  t o  

middune the larva drop to the ground to pupate. A s  l e a f l e t s  begin to 

enlarge the casebearer moves from shoot bases t o  the underside of expan 

ing leaves. Here they build a s i l k  and Crass tube attached to the  unde 

surface of the l e a f l e t .  Other l e a f l e t s  a re  fastened around t h e  case fo  
. . .  - ,. 7 -~ - . T  - .. . . . 

13).  In  each plantat ion i n  ea r ly  Apr i l  severa l  trees 

terminal shoot on each t r e e  was flagged. Two differer 
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protection ana a s  a rooa source. i n  mia-mne m e  .Larva c loses  me ena of 

the case and pupates inside.  

Two 8 t o  10 year o l d  plantat ions  were chosen to monitor terminal bud 

growth one i n  Winona County (2-108-9) and the o ther  i n  Olmsted County 

(32-107- were selected 

and the it colors  of 

flagging uLu ui- crees i n  each 







Plantation Survey ~ea ion  I 

Twenty-one plantations located in Roseau, Lake of the Woods, Bel- 

t r a  K and Hubbard Counties were 

sun . Eiqhtee re 

red >--L j- '~ic:, LW WCLC WIILLC p i i t :  c ~ i d  one plani-duun w a s  wni-te spruce. 
One other white spruce area was also surveyed, but it was part of a 

surveyed red pine plantation. 

The survey consisted of looking a t  19 trees in a row and the 10- 

tree plot was spaced so that approximately 1% of the plantation was 

surveyed. Each tree was inspected for problems, and the percent of each 

tree affected was recorded. A t  the beginning of each ten-tree plot, 

l / l O O t h  acre circular plot was established to check stocking. In red 

pine plantations, the f i r s t  tree of each 10-tree plots was inspected 

for Saratoga spittlebug feeding scars. This was done by taking a 10cm 

branch sanple from a portion of a mid-crown branch that was 2 years old, 

and scraping away the bark to reveal any feeding scars present. 

A summary of the problems or damage found in the plantations is 

:sent& in Table V. A sunroary of mortality is found in Table VI. 
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