
PROCEEDINGS OF THE 20th ANNUAL 
WESTERN INTERNATIONAL FOREST 

DISEASE WORK CONFERENCE 
 

Victoria, British Columbia 
September 1972 

 
 

 
 

 
 
 



 
 

Proceedings of the 20th Annual 
Western International Forest Disease 

Work Conference 
 

Victoria, British Columbia 
September 1972 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This scan has not been edited or customized. The quality of the reproduction is based on the condition of 
the original source. 



HOME d' f h T . h w . Procee mgs o t e went1et estern International Forest Disease Work Conference 
Victoria , British Columbia 

TABLE OF CONTENTS 

Forward 
Page 

1 
2 
4 
5 

In Memoriam : Hubert Hartford Bynum 
Chairman's Opening Remarks 
Forest Land Management for Wood Production - Keynote Address 

PANEL I- WIFDWC: PAST , PRESENT AND FUTURE 

6 WIFDWC Past - The First Fifteen Years 
9 The Present - Victoria 1972 

11 The Future Role of Research in Forest Pathology 
17 Future - The Role of Education 

PANEL II-FOREST DISEASE SURVEYS 

20 Forest Disease Surveys Panel 
20 Disease Surveys in Western North American Forests 
25 The Kind of Disease Survey Information Needed by the Forest Manager 
27 Status of Disease Surveys 
32 Remote Sensing of Forest Diseases 

PANEL III -DISEASE IMPACT 

September 1972 

Paul C. Lightle 
Grant Ainscough 

Raymond E. Foster 
Benton Howard 

August A. Loman 
John R. Parmeter, Jr. 

J. A. Baranyay 
John G. Laut 

Oscar J. Dooling 
A. C. Molnar 

J. F . Wear 

39 Disease Impact David A. Graham 
43 Impact of Root Rots in Young Douglas-Fir Plantations G. W. Wallis 
45 Measuring Disease Impact in .Recreation Sites Neil J. MacGregor 
47 Poria Root Rot Impact Determination David W. Johnson 
52 The Growth Impact of Dwarf Mistletoe in Managed Ponderosa Pine Stands on National Forests 

in Oregon and Washington James S. Hadfield 

PANEL IV - QUALITY IN THE FOREST AND IN THE PRODUCT 

57 Quality in the Forest and in the Product 
59 Apparent Defects and Hidden Defects 

SPECIAL PAPERS 

64 The Scientist in the Southwest Energy Program 
70 Bark and Wood Structure and Process Formation of Abiotic Canker 

J. W. Roff 
W. Wayne Wilcox 

Eslie H. Lampi 
Harry Zalasky 



APPENDICES 

76 New Techniques 
77 Projects - New and Completed 
84 Dwarf Mistletoe Committee Report 
94 Committee on Forest Disease Recreation Hazard Report 
100 Air Pollution Injury to Forest Vegetation in the Western United States and Canada 
IO I Field Trips Report 
I 04 Publications 
110 Business Meeting and Financial Statement 
113 Interconference Committee on Joint Meeting with Forest Entomologists 
114 Membership List and Social Achievement Award Winners 

Paul R. Miller 



FOREWORD 

The twentieth annual Western Intern .~tional Forest Disease 
Work Conference was held September 25-29, 1972, in Victoria, • 
British Columbia, at the Wilson Inn. Eighty-two members and 
guests registered and 122 meml;>ers and guests attended the 
banquet. 

The conference was called to order on Tuesday, September 
26, by the Chairman, Paul Lightle. Ross MacDonald, Program 
Manager, Forest Protection, Pacific -Forest Research Centret 
Victoria, presented the welcoming address. 

Excellent '.local arrangements were made by Duncan Morrison, 
ably assisted .. by other researchers at the Pacific Forest .Research 
Ceri tre , · Thursday was devoted to field trips organized by 
Gordon Wallis, R. B. Smith, and oth .ers. 

The officers for the twentieth Western International Forest 
Diseas .e Work Conference were: 

Chairman - Paul C.· Lightle 

Secretary-Treasurer - Arthur H. MO:ain 

Program Chairman - Laurence C. Weir 

Local Arrangements Duncan Morrison . 
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. IN MEMORIAM 

HUBERT HARTFORD BYNUM, JR. 1925-1972 

Hubert H. Bynum, . Jr. (known to his many friends as Hart) was 
born October 1, 1925, in Centralia, Illinois, the son of Hubert H; 
and Mary Abels Bynum. He died February 6, 1972, at his home in 
Medford, Oregon. Hart married Velma Keeney July 15, 1948, at 
Crown P,oint, Indiana. Velma and their two daughters, Susan Holly 
arid Jennifer Lou, survive him. 

Hart graduated from Lew Wallace High School, Gary, Indiana, 
in June, 1943, and enlisted in the United States Marine Corps on 
July 6, 1943, where 'he soon completed radio school. · He served in 
the South Pacific Theatre as a Field Radio Operator in amphibian 
tanks and saw action on Saipan, Tinian, Maui, and Iwo. ·Jima. He 
was discharged December 5, 1945, with the rank of Private First 
Class. He enlisted as a Marine Reserve October 4, 1947, and was 
discharged August 29, 1952, with the rank of Corporal. During 
this period he was called to active duty September 13, 1950, to 
September, 1951, and sent to the Mediterranean Theatre. This 
assignment took him to . Gibralter, Malta, France ·, Italy, Sicily, 
and Greece. 

Hart started his higher education at Valparaiso University, 
Valparaiso, Indiana, where he spent the school year of 1949-50. 
After being released from the Marine Corps a second time, Hart 
went to Washington State University, Pullman, from 1951 to 1954 
at which time he received a Bachelor of Science degree in Forestry 
and graduated oum "Laude. He was honored by membership in Phi 
Kappa Phi • 

. Hart continued his education at the University of Idaho, 
Moscow, from 1954 to 1956 where he had a Research Fellowship in 
Forest Pathology. He received a Master of Forestry degree in 
Plant Pathology . 

After receiving his Master's degree, he accepted a job with 
the California Forest and Range Experiment Station at Berkeley 
on June 18, 1956, as a Forestry Aid. This launched his career 
as a forest pathologist. Hart worked for several years helping 
to formulate and initiate a new type of forest disease survey 
using randomly selected temporary plots in California. He was 
co-author of a Manual of Instructions for this survey and helped 
supervise its ·operation for .several years. In addition, he did 
some work with heart rots, with the grafting of both white pine 
blister rust and dwarf mistletoe infection and was an excellent 
photographer of disease subjects, particularly -the needle casts. 

With his experience, knowledge, energy, and enthusiasm, he 
rose rapidly in the Station. On May 8, 1966, he was transferred 
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to Region 6 and stationed i n Medford -, Oregon (with another grade 
promotion) with specific resppnsibility tor secondary screen i ng 
proj~cts on chemic .al control of white p;i.ne_ blister rust infections 
on s~needled pines. In addition, Hart was to make biological 

. evalua .tions of screenirtg .. projects, train · and give professional 
pathological advice to forest · landowners and . administrators in 
southwest and south central Oregon . He was also to visually 
inspect t i mber stands for diseases, and if any were found, . to _ 
determine type of disorder, the limits and intensity of infec-
tion, and then recommend follow-up action . 

Hart, with his background in disease survey, was a -keen 
· observer and _ reported several forest diseases on new hosts or 

in new areas . In February of 1967 he discovered an undescribed 
needle cast in .a plantation in the Umpqua National Forest and 
later found it in several other plantations. Since the disease 
was causing severe defoliation and some mortality of ponderosa 
pine, Hart was responsible for i nitiating a joint study between 
Region 6, Pacific Northwest and Rocky M·ountain Forest and Range 
Experiment Stations, to study the disease . This causal fungus 
has been described and named Lophodermezia _morbi da. 

Later, Hart re ·cei ved a commendation and a quality increase 
for his efforts in directing the study . Excerpts from the letter 
by his superior show how Hart · always . attacked a .new -job or 
problem - "pleased to approve a Qual _ity increase for you, 
in recognition of your · superior performance of duties during the 
past year •• • The way that you performed your part o·f this study 
and the interest in the disease that you have radiated to others 
are larg~ly responsible for this joint study being an -outstanding 
example of the way research and administration can pool their 
resources in a problem-sol,ving effort . The high level of initia-
tive,- originality, and professionalism you -showed on -.this one _ 
problem is . seldom encountered • • • The · Pacific Northwest and Rocky 
Mountain Forest and Range Expe _riment s·tation . pat _hologists · who 
have worked with you .highly praise your work ·an<;l cooperation,: 

. always -referring to · the extra dedicat i on, enthusi _asm and interest 
that you have to your .job." -

Hart was a member of the Mycological Society of America and 
Society of American Foresters; in addition to Phi Kappa Ph i , he 
was also a member of Sigma Xi and Xi Sigma Pi; he was listed in 
the 11th edition of American Men of Science, Who's Who in the 
West ·1969-1970, and the Dictionary of International Biography, 
1970 . He was an acti ~e, ·enthusiastic member of our own WIFDWC 
organization as indicated by the splendid job he did as Cha i rman 
of Local Arrangements at Medford, Oregon, last fall. Hart was 
the author of several publ i shed articles reiating to forest 
diseases. His untimely death pre vented the completion of his 
studies on the undescribed species of needle cast and the publi-
cation of the re s ults. 

DOUGLAS REED MILLER 
September 1972 
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CHAIRMAN'S OPENING REMARKS 

Twenty years ago an internation.i.1 meeting of western forest 
pathologists was he·ld at · the Forest Biology Laboratory . in Victoria, 
B.C. Although the meeting was sponsored by the Canadian Division 
of Forest Biology and the .United States _Division of Forest Pathology, 
attendance was solicited -from all 48 persons known to be actively 
engaged in the .study of forest diseases in western North America . 

Thirty-three delegates responded to the invitation . Represen~ 
tation was gained from Washington, Oregon, California, New Mexico, 
Utah, Colorado, Idaho, Montana, Alberta, and British Columbia . 

The meeting was designed to provide an opportunity to . review _ 
briefly all activities .in forest pathology in western North America 
and was held in recognition of the many and varied problems in 
forest disease and of the values to be derived .through evaluation 
of problems of mutual interest - and -concern. 

Fifty-nine active projects were reviewed during -the course of 
that first meeting . It was evident that parallel and related 
investigations were in progress and that much was to be gained 
from the formal review and informal discussions relating to 
policies, techniques, and methods which had been developed to 
contribute to their solution. · · 

Thus, W,I.F.D.W.C, was b·orn right :bere in Victoria and it . 
is fitting that we have chosen to celebrate our 20th anniversary 
here . W.I.F.D.W,C . is a dynamic organization ; else it could not 
have survived. The original membership of 33 has grown so that 
o~r now pared-to ~the-bone membership roster contains 155 names; 
with somewhat more than half in attendance at each meeting. The 
original project li ·st of 59 has g·rown to the neighborhood of 300 -
active projects, and we must now-resort to panel presentations ; 
which generally summarize where we stand on -a few problems, rather 
than discussing individual studies. Much· progress has been made 
by our membership toward solving problel)lS · in western forest path-
ology, but , as with most things, the more questions we al}swer, 
the more questionsthere are i:o be answered. As we learn -more, 
we realize how little we know, and ·so it is with SOJlle pride, but 
a great deal of humility, we en-ter our third decaqe as an organ-
ization dedicated to providing a continuing opportunity for forest · 
pathologists in western North America to exchange views on problems 
of mutual interest and concern in their fields as reg ards re~earch, 
s~rvey, control, and extension activiti es. 

PAUL C. LIGHTLE 
Chairman -
20th W.I.F . D. W.C. 
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KEYNOTE ADDRESS 

FOREST LAND MANAGEMENT !DR WOOD PRODUCTION · 

Gr an i: A ins cough 1. · 

! 
The common· goal ·of the wood industry and of the public is 

sustained yield · frbm forest lande. · Industry must generate a 
profit by .maximizing the allowable annual harvest and at the 
same time must minimize the impact on the · .forest fqr other uses . 
Many • forest practices serve mutua _l goals and most ·others . that .· 
conflict can be modified to minimize effects ·on . such things • ·as . 
aesthetics, recreational and · fisheries values. It is possible -
to . provide both wood t .o meet soci.al needs '. arid other uses . of· the 
forest. Harvest and management practices based _·on biological . 
informati -on including disease . ix:icidenc ·e. is essential. Careful 
planning of intensified forest practices . on · an extensive . bash -
is necessary to fulfill the mutual goals. . Clear-cl,ltting is . the 
only feasible method of harvest · in , the o:J,.d growth ,: coastal forest . 
and in some si tµ_ations st1ch as when mistletoe -is involved •. 

The challenge and criticism tc;:> forest pathology is to place . 
more .. emphasis on the patient and less on the disease . Close 
attention must be , paid , to the bio-:-geo aspects of the : forest · 
habitat to identify factors which infiuence pest . re .sistance and 
to understand forest pest problems ·. Forest management decisions 
must be supported · by placing emphasis - on di sease resistance and 
management practices which help to minimize pest losses rather 
than on extensive, expensive and often impractical control 
measures. For example, in our silyicultural program considerable 
emphasis is placed on e'Stablishing and maintaining mixed stands 
which we expect to be much less vulnerable to insect and · disease 
attack . . The importance of matching species and proyenance to 
site must not' -be underestimated. Some pathological research . 
might • be . redirected, partitularly · in those caees where _ there is 
little chance of practical:>le · control · methods being applied. There . 
is also a need for · more ·communication between the forester and . 
researcher to ensure that -kn ·owledge that scientis .ts now have is 
effectively utilized by the field forester. 

1Assistant Chief .Forester, MacMillan Bloedel, Limited. 
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PANEL I - WIFDl\C; PAST, PRESENT AND FUIURE 
Toby W~ Childs, 1 Moderator 

PAST - THE FIRST FIFTEEN YEARS 

Raymond E. Foster 2 

The first 15 years of WIFDWC, from 1953 to 1967, cover its 
inception, birth, growth~ and attainment of measurable stature . 

I have been asked 'to look at this period in terms of our 
organizational pains, programming trends -, · and - a'ccomplishments. 

Organization 

Our first meeting in Victoria brou ght together 33 delegates 
from .two Canadian provinces and · eight · western states. No formal 
agenda was organized, but delegates came prepared to review the:i,r · 
pertinent regional problems. - · Following- this · review of some 59 
problems, we concluded that a· number of' problems were of mutual . 
interest and that · we should estab:1.ish · ourselves as a working group 
to review the status of and progressmade · towardstheir solution. 
At our first meeting we ·participated in an .overnight field trip 
to the Lake Cowichan Forest Experiment Station . - Based on the 
success of this venture, we agreed that field trips should be an 
integral part of our future · meetings wherever- possible. In every 
sense our firi;t meeting was : the · most important:. - If it had not 
been successful in ·generating sincere interest; WIFDWC would have 
died in childbirth '. 

The second meeting in Berkeley in - 1954 · saw our first attempt 
to bring ourselves closer to the · fores.t: entomologists. This was 
a move fostere •d largely by the Canadhtn · ·Governnrent representatives 
as a . result of .their then · recent · organizational changes which 
brought together pathologists andentomologists - under one roof 
and administration for the first time. The WIFDWC efforts in 
1954 to promote closer relationships with the · entomologists can · 
best be described as a fiasco, with little or- no success in 
establishing areas of · mutual interest ·. · Although several further 
attempts were made to establish this rapport - in · subsequent years, 
nothing tangible developed. Question · as · to frequency of meetings 
arose and it was concluded that · annual meetings should be arranged 
for at least the next several years , . despite · a minority opinion 
that meetings at less frequent interva'ls ' would be more appropriate. 

The third meeting in Spokane in 1955 established a more 
formal programining , with panel speakers selected to contribute 
backgr ound .papers and to lead subsequent discussions. This act i on 
contributed to more orderly programming · and stimulated greater . 

1Pl ant Pathologist (retired), Portland, Ore gon. 
2Forest Products Research Laboratory, ·· Vancouver, . British Columb i a. 
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in-depth discussions. It also led to a seven-fold increase in the -
size of the ·conference proceedings with an associated problem of 
cost · of . their preparation. Our first formal cc;mnnittees were 
organized in 1955 and a .major decision taken that we .would not 
affiliate with other scientific groups, but rather retain our 
separate identity. 

The El Paso meeting in . 1956 attracted our first represent~ 
ti\re from Mexi 'co and · a very useful exchange of information _/ 
resulte ·d. The El Paso · meeting, however, brought special p c6blems 
in·attendance. The number -of members and guests attend · g, 
approximately 40, was consistent with the number atte ing earlier 
meetings, but a disproportionately large number were · not actively 
engaged in forest . disease research • . Distressingly small numbers 

· of representatives attended from some · laboratories, · notably those 
from Canada •. This -experience led to the.general conclusion that 
meetings too . far removed from the British .Columbia:-Washington-
Oregon -triangle .should be avoided. 

The -Salem meeting in 1957 developed -our formal charter with 
. definitiqns of objectives, membership requirements, meeting 
· locale, freq :uency of , meetings, relationships with other groups, 
and other matters. 

The sixth meeting in Vancouver in · 1958, and the seventh in 
Pullman in 1959 introduced the concept of a general theme _for 
the annual meeting. "Parasitism" reigned at Vancouver -and 

. "Forest Disease Rese_arch Serves the Forest Mana,ger' .' held the . 
center stage at Pullman. In 1959 it was agreed that an interim 
program chairman should be appointed to solicit · reconnnendations 
on .the agenda for the forthcoming . conference as well as the 
meeting locale. 

The eight meeting was held in Centralia in 1960. Attendance 
exceeded 60 for the first time and this level was maintained at 
subsequent meetings in Banff in 1961, Victoria in 1962, .and 
Jackson Hole ·, Wyoming~ in 1963 . We. reached an atte11dance ievel 
of 70 at Bifrkeley in 1964 and · maintained this leyel at Corvallis 
in 1965, and at Bend in 1966, but fell back somewhat in the 
fringe areamee'ting at _Santa Fe in 1967. 

During the .first 15 years we thus met at 13 different loca-
tions, saw our membership increase more than three-fold -· (from 48 
to 157) and our attendance more than double (from the initial 33 
to a peak of 78). 

Programming Trends -· 

It is of interest to note ' that our initial emphasie on decay 
in .. old-growth fores ts gradually shifted to other areas. Thirty-:-
two percent of our formal projects were directed . to problems of : 
this kind at the start of the period, but 15 years later the 
percentage had dropped to n i ne. On the other hand, increasing 
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emphasis was directed to a number of problems • in immature forests. 
Fifty percent of our effort went to this latter area in 1953, 70% 
went to it in 1967. Relative interest appeared to drop ·in surveys 
and in seedling and -foliage diseases over the period but there was 
an increase in activity of over 250 percent in rusts, cankers, and 
dwarf mistletoe .• . In rea1 numbers, there were only four studies on 
mistletoe in 1953, but 37 studies directed to this problem area 
15 years later, a nine-fold increase. 

Sustained int~rest was shown over the period in problems such 
as Por>ia weirii and Cronartiwn ribicola. Gradually increasing 
effort was directed to Fornes annosus, Armillaria mellea, and other 
Cronartiwn rusts. Some problems attained a prominent position 
quickly and dramatically, for example .Phytophthora cinnamomi and 
pole blight, but then lost their star-billing to other more . impor-
tant problems. Impact and control studies, not appearing as such 
anywhere in listed projects in 1953, received increasing attention 
after the first flush of enthusiasm in antibiotics in 1953 with 
the initial promise shown by Actidione and somewhat later by Phyto-
actin . Biological · control through manipulation of the normally 
occurring microflora aroused our special interest first in 1958 
while tree selection, breeding programs, and si;I.vicultural mani-
pulations sustained our interest to varying degrees throughout 
the entire period. 

In-depth research into the background of some of our prob-
lems emerged slowly. Although there were early examples of 
probes into ecological relationships and isolated programs in 
taxonomy, studies in such areas as the nutritional requirements 
of Tuberculina maxima, and the physiology, epidemiology and 
cytology of Cronartiwn and the Hypodermataceae were to follow 
later . Similarly, although new techniques provided a continuing 
contribution to our program, the more dramatic moves into aerial 
color photography and ultra-microtomy had to await other develop-
ments in these fields. 

Our program was far from static, rather it developed in 
some relationship to a more intensive management of the forest 
resource, to the increasing size of our group, and to our 
increased capability to respond to the more significant problems 
facing us. 

Accomplishments 

In my opinion, four accomplishments stand out clearly above 
all others: 

1. We established, maintained, and improved through WIFDWC 
a mechanism for liaison between western forest pathologists. 
This mechanism improved communications and thus reduced our rela-
tive isolations. Individually and collectively we grew and 
benefited frqm an exchange of our work programs and exposure to 
different concepts. · We encountered opinions which either 
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strengthened our own or caused us to pause and reflect. Personally 
we established relationships and friendships which grew and 
strengthened over the years . 

2. We developed a clearing-house for the reporting of new 
problems and of progress on exis d.ng problems, often well .in 
advance of formal publication. The mechanism of WIFDWC -permitted 
us .to avoid unnecessary duplication, alerted us to . new situations, 
and stimulated cooperative efforts. · 

3. · we· gained thro .ugh field trips and demonstrations a greater 
awareness of the manifestations of different forest · .diseases .through-
out a wide range of their distribution. Thi _s in .turn led us into 
greater .appre ·ciation of their importance, their potent,ial to cause 
damage, and thei .r control. · · · · 

4 •. we· avoided the temptation to become a learned soc:i,ety; 
rather we retained our. separate· identity .. We thus .retained .in ·sharp 
focus our .primary objectives, . a forum ,for exchange of . information to · 
lead us to a better unders ·tanding of major problems of mutual . concern ~ 

In welcoming you . to our 10th conference in Victoria in 1962, I 
expressed the .convi ·ction that WIFDWC had been successful and that 
it could look forward ttl further progress in the future. I ,am now 
more than ever convinced that we are well prepared to . face any new 
challenges that may arise. 

THE PRESENT - VICTORIA 1972 

Benton Howard,2 

Mr. Cha ;lrperson, Toby, · that is - and Gentlepeople - Good 
afternoon. 

I was resur:re ·cted from the pas t . to . talk about the pr esent. 

The present · i$ merely the fleeting moment that connects the 
past and the future. · So, I ' -11 just make a few comments to . bridge 
the gap between ,Ray Foster and Gus Loman and Dick Parmeter. 

After last night · I 'm sun~ that s·ome of us are glad that the 
past is past and · that · tonight is _ the future. 

This being a political year in both our countries, naturall y 
an opinion poll was in order. Therefore , I canv a!:!Sed _a number of 

·· pathologists in Oregon and Wash:i,ngton as to the i r thou ghts on 
WIFDWC. Is the poll reliable? Probably as r e liable as most. 

24129 S . E. Stark, Portland, Oregon . 
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Here are the results as usual no clear-cut answers - some 
good, some bad and many issues undecided. 

Let's have the bad news (opinions) first. The consensus: 
·, 

1. The Conference has become too formal. Too many "pap -ers." 
Too many "speeches." Not ertough time for free interchange of ideas, 
over-scheduled? 

2. · Too few "head knocking" workshop sessions. 

3. Field trips are of doubtful value. Many have been "joy 
rides" - a well planned trip is okay, if on · a specific problem area. 

4. We don't focus enough on specifics. Too many generalizations. 

5. Should early fall always be the time? Why not a spring or 
summer session? 

Now for the good news! 

1. The blend Research-Education-and-Coptrol have been about 
right. Something for everyone. 

2. Coordination has been good. 

3. The "proceedings" are very good . Valuable and helpful 
documents. 

Then the "undecided" _or the "I'm not sure" boys . However, the 
ideas are worth thought. 

1. Work sessions now and then. Should be few and be specific. 
They must be tightly structu~ed and leader well prepared. 

2. · An occasional "interdisciplinary s,ession"_ - . again on a 
specific area of mutual concern with other scientists. L,_ook at 
the whole universe. 

3. Bring in a guest speaker now and then. In a related sub-
ject matter field. 

4. Allow more time for floor discussion. Stimulate if necessary. 

All 
be sure 
ideas. 

in all more good than bad. But don't be comp_lacent. We can 
that Loman on Research and Parmeter on Education will have 
By the way, what happens to control in the future? 
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THE FUTURE ROLE ·OF RESEARCH IN FOREST PATHOLOGY 

August A~- Loman 3 

Introduction 

If you look carefully at .the program,. you will see that I 
have been .given the task of discussing the . future role of research 
in WIFPWC. To keep iny -head as straight .. as po ·ssible on th:f,s subject, 
I have tal<en the liberty to replace the · words "WIFDWC"-, which 
describe a conference ·:of forest' pathologists:, with "Forest Path-,-
ology," which is a scientific discipline. The topic of my dis-:- . 
cussion is · therefore "The Future Role of Resear:ch in Plant Pathology." 

I will spend some time discussing my interpretation of a .pro-
posed Sciei:i-'ce ,Policy, :· the organizational framework for the various 
types of research, · and_ the · facilities in · which scientific investi-
gation will be ca,rried out. All of these are, at ·.th:i,s time, only 
Science .Policy recommendations, that may or may not be implemented . 
by the various · . gover:nmen ts we are going to have in the . next 20 
years. It is only in .the light .of .this predicted framework; and 

. iti the light of the · future of forest industrial development .on -this 
continent~ that the .future role of research in forest pathology can 
be discussed. This means, that the basis of my predictions may be 
subject to sudden change, for this basis itself .i s a prediction. 
I · am therefore no'ti'fying you herewith that_ I am not going to be 
responsible for what I am about to say! 

One of my basic assumptions . is that · our society ., in the next 
20 years, will still be profit-oriented. That those forces which 
are beginning to advocate zero population growth . and zero economic 
growth, will still be no match for the political and economic · 
elites who are benefiting from the status quo. · 

· Most of you .will agree with me that the _merits of science are 
presently experiencing a ;period of intense questioning and debate 
in the developed countriers of the world. The current atmosphere · 
of uncertainty pervades the entire spectrum of scientific endeavor: 
the physical sciences, the life sciences, and .the social scie11ces . 

. Fores ·t Pathology is but one of the many disciplines in the · 
life . sciences inwhich past accomplishments are being appraised in 
the light of current needs, and. in which serious attempts are being 
made to formulate new policies which will be in phase with predicted 
increas _es in rate of change in technologically advanced societies 
such as ours . A discussion of the "future role of research in 
forest pathology'~ can . therefore not -be divorced from a considera-,-
tion of the organizational and philosophical framework of a .proposed . 
Science Policy, which will have profound effects on all scientific 

3Northem Forest .Research Centre, Ecl~onton, Alberta.· 

11 



work, not on · forest pathology alone .• Within the framework .of pre-
dicted targets for Science Policy, I will make an attempt• to pre-
dict what .the future holds in store for research in our discipline. 

In order to present my views in a structured way, I have found 
it necessary to define the various types .of research in terms well 
known to . all of you, and to discuss the proposed agencies and organ-
izations that are b·elieved to be particularly well suited to engage · 
in these categories of research. For this part of my discussion, 
I refer to the Lamontagne Report, Volume 2, and less frequently to 
the so-called Meyboom Report, entitled "Science in a Changing Environ-: 
ment - Propos ·als for a Departmental Science Policy." 

Research Defined 

Sc i entific activities comprise all activities concerned with 
the creation of new knowledge in the physical · s •ciences; the life 
sciences and the social sciences, or with · the applications of 
scientific knowledge for useful purposes. Five classes of scien-
tific activities are to be distinguished: (i) research and develop- · 
ment, (ii) data co·llection, (ii i ) scientific information, (iv) testing 
and standardization, and (v) education. To date, forest .pathology 
has covered this entire spectrum of scientific activities in the . 
Federal research laboratories~ in .forest products laboratories, and 
in the universities. In the future, forest pathology will continue 
to be engaged in all of ,these activities, but there will be consider-
able shifts in emphasis from one class of activity to another, I 
will discuss one of the five categories mentioned above, namely 
research and development. I do re a lize that many forest pathologists 
are presently chiefly engaged in data collection and others in -scien-
tific information . Dick Parmeter will discuss education. 

Research and Development 

This class of scientific activity has •its own .spectrum .of dis-
tinguishing characteristics, ranging from "pure 11 or basic research, 
to applied research, · or technical innovation . · Appli ed res ear ah 
may be defined as original ' investigations .· undertaken in order to 
gain new scientific or technical knowledge. This is directed pri-
marily toward a specific practical aim or objective, which is market 
oriented . In industrialized societies, we tend to associate applied 
research or applied science with engineering, which is classed in 

. the physical sciences. In forest pathology, research in the forest 
products laboratories would most closely approach the definition of 
applied research. 

Basi a r>ese.ara h is conceptually divided into two types: (i) 
curiosity-oriented . basic rese .arch and . (ii) mission-oriented . basic 
research. 

(i) Curiosity-oriented basis rese a rch stands alone. The pur-
pose of curiosity-or i ented b asic ·r e search is imposed by the inner 
logic of the discipline, and p roblems are chosen by the researcher 
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on the ·two c'titeria that (a) they are likely to be soll,1ble and (b) 
the . solutions · will be ,relevant; . to current concepts in the discipline . 
In such research the problems cannot -be defined by persons outside 
the discipline and the so1utions are usually completely restricted 
to the framework of abstract concepts within the discipline . · The 
propqsed organizational base for curiosity-oriented basic • research 
is the tmiversH;ies, but ··more about thh later . 

· (ii) · Mfssion-oriented basic .research is lef:!S abstract ·and 
autonomous be ·c·ause the goal lies outside .the partic;ular scientific 
discipline. The actual scientific work is still done .by the method-
ology of basic science, but . its intrinsic purpose is mediated by an 
extrinsic purp ·ose . The choi ce of ex trinsic goals cannot pe ·deter -
mined by the · -m~thu·dology of science . The objective of mission -: 
or i ented basic fresearch may, for example, be a -r .esponse to thE! 
te _chnological ·requirements . of a practical mission, and these . require-
ments can .even indirectly ·nurture the field of -curiosity-:oriented . 
research. t · will argue : later that most of the published research 
in forest p,athology -.in the last 20 years may be considered curio-
sity-oriented · :research ··which developed . from a formulation of · econom-
ically impractical mission-oriented requirements. The proposed 
organizational base ,for mission-oriented basic -research .will be 
Research Ins .titutes admi11istered by a National Reseatch Academy.: 

The Deve.lopment . of ·a Science Policy Framewerk 

How do responsible people in the Canadian Federal Government · 
vaJ,.ue scientific activities in society? They -see three broad · 
purposes in society: (i) cultural enrichment; (ii) economic growth, 
and (iii) public welfare . They feel that the main tasks of sc i ence 
policy can be most .easily identified within -the framework of these 
three major purpos~s. They state -that cultural -enr i chment must 
increasingly becol!le an aim of our .society, and that scientific dis-
covery and the advancement of .-pure knowledge is a vital element of 
our cultural life and ·civili zation. They recommend that affluent . 
societi ·es in ·particular must encourage · basic science for reasons . 
similar to those ·· demanding that they support th e arts , that i s to 
say, as a sector of high culture and disinterested intellectual 
activity . The Senate Special Committ_ee on Science Polic y lists ·the 
following main considerations as basic to the development of a 
Science Policy: 

1. Curiosity ;::.oriented, basic research is responsible for the 
life and progress of sc i ence, 

2. The rate .of increase in . curiosity-oriented basic research 
activity in Can~da during the .sixties was one of -the hi ghest in .the 
world. (You may remember that ~art Van Der Kamp warned -us in 1969 
in ·Olympia that the rate of · growth of science was unhealthy and . 
could not be supported by the country much longer.) As a result of , 
th i s per i od of rapid growth , this country is now spending a hi ghe r 
propo r tion of it s res earch and . devel opment budget on basic research 
thc3? many other advanced countr ;ies. 
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3. We must therefore now enter .a period of transition toward 
maturity in which emphasis is placed on quality rather th,;Ul quantity . 

4. We must not be hypocritical about the motives for our 
curiosity-oriented basic research activities. The goal, namely 
the development of science itself, should be clearly realized. It 
should not be necessary to put forward proposals for such work under 
the cloak of an extrinsic pragmatic goal. 

5. Excellerrt · or promising basic scientists must be strongly 
supported. 

Research Facilities 

Curiosity-oriented basic research will be carried out in 
universities and simi -lar institutions of · higher learning, mission-
oriented basic research will be carried out in federal research 
inst:i.tutes, at_1d applied · research or technical innovation and 
development will . be carried out in ·private industry, 

Universities 

The ba 'sic function of universities and similar institutions 
will be teaching and research aimed at trc1-ining students in scien-
tific investigatlon and scientific methodology. The primary 
responsibility of university teachers will .be teaching, not 
research. . The publish · or perish syndrome will be removed from 
the career development of university teachers. 

Curiosity-oriented basic research will be carried out by 
scientists using university facilities. In principle, research 
scientists will not be responsible to faculty or students. Their 
salaries and research funding will be the exclusive responsibility 
of the Federal government; which -will institute three grant-giving 
foundations; one each for the physical sciences, the life sciences, 
and the social sciences, to finance curiosity-oriented basic 
research. 

Federal Research Institutes 

Mission-oriented basic research will be carried out in 
· Research Institutes. Problem recognition and the formulation of 

goals and objectives will be the joint responsibility of the 
"customer" (whether it be private industry or a provincial or 
state agency) and the research workers . Research projects will 
not be long-term, but short~term projects, and will probably be 
financed on a contract basis. Mission-oriented research projects 
will be tackled by teams of scientists rather than by individuals, 
and it is anticipated that these teams of scientists will dissolve 
at the completion of 2- or 3-year projects, and that new teams 
with different combinations of scientists - will be formed at the 
commencement of new 2- to 3-year projects. It is also predicted · 
that there will be an increased mobility of scientists, who may 
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be assignecl to m}w···research teams in other regions of the -country. 
I pe _rsonall y feel · that there will be -a res i startce in society 
against "suitcase careers," and · that this •aspect of future -
missiort-oriented basic research will have to be very carefully 
evaluated in terms of :public welfar~, which is one of the three · 
broad purposes of society, as responsible people , in · the Canadian 
Federal Government -see it. 

Indu$tries 

Applied ·research or technical · innovation .. and development will 
be carried out · by _-i ndustry • . ·This · type of research- · will be almost 
exclusively of -a technical, not abiologica],. nature, and will 
therefore .be of only marginal i nterest - to the biologist. Forest 
products pathologists ·· will have the closest contact with applied 
research. · · · 

Forest .Path ~logy and the Futur~ of North American ,Forest ·Industries 

I realize ·_that my discussion .up to this point has been en ti rely · 
oriented to the Canadian · ·scene . However, it was · recognized ·by 
Lamontagne : and his ·Committee .. that no country . 1i ves in a ,vacuum, 
at1-d · that Canada in · partic\,llar will reflect, to a consit;l _erable 
degree, the type of science policy that will deve:i..op i _n the . United · 
States , 

So how does "forest -pathology . in North America fit into this 
framework . of · Sc •ienc ·e Policy? ·. ··Remember that ·· we now make pred i ctions . 
about one . scientific ·:df-scipline-, the ---futtir _e · of · whi ch will not only . 
depend on . the il!!Plementation ' of · the · recommended · Scien _ce Policy, 
but -also on predictions · of the development of · for~st industry in 
North America . 

I will nowLllake . a few · predictions about th~ futqre of forest . 
industries . 

1. The co .st of · labo r will continue to rise . Mechanization of 
harvesting an·d processing · will continue to offset high labor . costs . 
The consequences of increased mechanization in tree harvesting and. 
increases in labor _-costs are . that individual tree treatment will 
become economically even -more impractical than it is today . Hence 
forest ·disase . control measures requiring individual tre _e treatment ·_ 
will become economically even more impractical in the future than 
they are to9ay. 

2. Wh~n annual harvests approach the annual allowable cut, 
forest -disease problems associated with mature and ·overmature . 
forests will be all but eliminated . 

3 . There will be an increase in the ·number of tree nurseries · 
in North America ·, Patholog y problems in seed storage, and seedling 
pathology, will be reduced to acceptable limits by impr ovements in 
tree nursery management and increases i n numbers of nurseries will 

15 



hopefully, but not necessaril y , provide potential j obs for forest 
pathologists. 

4. Increases in production costs will increase the value of 
dimension lumber and pulp chips. Prevention .of .the deterioration 
of wood products in storage or in use will increase in importance. 
Forest products pathology has therefore a bright future. 

5 . There is a definite possibility that forest industries in 
Nortb America will continue to face increasing public oppos i tion . 
to mechanized harvesting practices which imply clearcutting on an 
ever increasing scale. I think we will live to see American and 
Canadian forest industries expanding and harvesting more pulp and 
dimension lumber in tropical forests than in north temperate zone 
and subartic forests in the next 20 years. 

The Future Role of Research in Forest Pathology 

I have conjured up a future framework for you, on which forest 
pathology research depends . Let me now put meat on this skeleton . 

1 . Curiosity~orieoted basic forest pathology research will be 
conducted mainly in universities. There will be no need to pretend 
that the results of curiosity-oriented basic forest pathology 
research will save American and Canadian forest industries or the · 
public millions of dollars upon completion of the research project. 
The only justification for curiosity-oriented basic forest pathology 
research will be to increase .our understanding of the processes ·of 
host - parasite interactions, or to increase our knowledge of the 
biology and physiology of trees subjected to biotic or abiotic 
stress ~ Only the best · scientists will get financial support for 
cur i osity-oriented basic forest pathology research. They wi ll not 

. be required t,o teach. 

2. Mission~oriented basic forest pathology research will be 
conducted in Institutes for Life Sciences. There will be very close 
coordination, at the highest · management level, with forest indus-
tr i es , and wi th provincial or state natural resource management 
agencies . Forest pathology problems will be identified, and the 
goals and objectives formulated by representatives of these . agencies 
and forest pathologists at the ·highest management level. From a · 
purely economic : point · of view, ·forest ·· disease problems in western 
f orests will be considered of minor importance, in view of - sky-
ro cketing labor -and equipment costs, and in view of the fact that 
more · s ound wood is · presently wasted in crude processing than is 
lost because of disease. We will therefore not see an increase in 
numbers of forest pathologists who are acti vely engaged in what we 
have up to now called mission-oriented research. 

3. The bright note in predictions of future research i n for-
est patholo gy is the work that will be carried out in forest 
pr oducts laboratories. As I ment i oned earlier, the deterioration 
of dimens ion lumber in stora ge, or in use, or of pulp chips in 
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storage, i:-epr~se1;1.ts a significant loss in investment. The goals 
and ol;,j~~tives of research projects · tn · forest · products pathology . 

. are , th,eref9re easily formulated, and there is . no need · to 'drift off 
into Guriosity-oriented basic research ,because problem recognition, 
and the formul~tion of goals and objectives were dqne by pathologists 
without . consultation with the industries . they were supposed to serve. 
Bec;~useof their ve"ry close . links witli industry, however, forest . 
products · pathologists will be conducting research .whicli will be 
partly mission~ori:ented · basic ·research, ·but als·o applied research, 
si~ce its goa1s · and , objectives -are market:;a-oriented; and therefore · 
clearly -formulated. 

FUfURE THE ROLE OF EDUCATION 

John R. Parmeter, Jr r 4 

My" ch,~rge · toda yr is . to look . in to . the future of WIFDWC from, the 
standpoiilt pf ·:educa"t'ion · (or :possibly the future of · education from _ 
the s 'tandp _oint: of WIFDWC - Larry wasn't too clear in assigning 
this . topic) . . It should be noted .at the start · that I was ··-certain 
the Russians ·co1,1ld not ·win a sit:igle . game .with -Team Cana4a, that 
the Olympic Connnittee would give the U.S. the gold medal .in basket-
ball, that the '·Democrats would not nominate .McGovern, and that I'd 
have eno"ugh funds · to ···pay for · this trip to Victoria, • For: these 
reasorts . (and many .more .equally as fascinating), I will approach my 
topic ·with ·customary d_iffidence · ancl conservatism. 

In order -to guess where ,we're going, it is necessary to . con-
sider past educational · aspects of WIFDWC. We _needn't go into the . 
great "tape recorder deQate" or the "student -membe:rship alterca-
tion" . And it seems . superfluous · to rev:t.ew past panels and .presen-
tations dealing with education. These are .duly - recorded in the 
proceedings . (excepting of . _course 19 70). . I've found thei:!e formal 
discussions to l:>·e valuable · in crystallizing thoughts :on·· the goals 
of education, ·stu ·d·ent needs, and · the ··needs : of ·, the profession . In • 
the long run, ·· the: : informal or .unofficial contributions of WIFDWC · 
to education have probably been the most valuable. 

As an education of sorts, I've found that WIFDWC · serves 
several important • functions. First, i _t _provides . a means to keep 
abreast of current . thought, activity, and research findings , that . 

. I might not get . around to reading about for years • . It allows the 
incorporation into ·lectures of ideas and . impressions that may not 
get into the literature at . all. With Scotch; ideas can be 
expressed that would never be expressed with . ink. WIFDWC also 
helps to inject , a ·. bit of "human interest" in to . lectures. After · 
describing in :detail the brilliant work of ~ ------ (names 

4Department of Plant Pathology, University of California, Berkeley. 
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have been omitted to protect the guilty), it adds a touch of warmth 
and color to recount the time he fell off a table at a WIFDWC ban-
quet. _Finally, WIFDWC provides one - of the few opportunities to 
compare notes with other educators on teaching techniques, changing 
attitudes, hair styles, and _similar topics peculiar to academia. 

From the point of view of the educatee (referre _d to here 
euphemistically as the student), WIFDWC is an asset in several ways. 
Firs t and foremost, it ·presents an opportunity ·to see science and 
scientists in action (which · has a· good and a bad side, depending 
on where · the action •is). The arguments, the differences of opinion, 
the enthusiastic discussion of aims, goals, priorities and promises 
all give students insight that cannot be obtained in any other way. 
WIFDWC meetings also provide students a chance to get additional 
professional advice in · areas they might judge their professor to be 
slightly deficient in. Few students are lucky enough to find a 
professor who knows everything. · And, in this • regard, workers who · 
plan to return to school have a good opportunity to size up pro-
fessors and programs befqre they decide where to _go . In fact, WIFDWC 
banquets go a . long ·· way· t ·oward answering II all you Ive ·wa~ted to know 
about ·professors but were always afraid to ask' .' . 

WIFDWC helps · students in two other areas of minor concern: 
thesis research and employment. Students · often find time to compare 
research notes with · other students or with . authorities in various 
fields. It may be worth knowing that Frank Hawksworth has just 
completed enough research for a book on some topic a student was 
planning to develop for a thesis. When a student considers future 
employment, WIFDWC provides a chance to learn about job opportunities 
and what it's like to work . for various agencies. Ed Wicker's elo-
quent remarks about the joys of budgeting and organization may be 
worth a .thousand brochures. 

And last but not least, WIFDWC is one of the few meetings that 
brings together research and management .personnel. There the · 
student may learn that the academ:ic view of -a disease problem may 
not be the only view and that, along with tmanswered questions 
about the biochemical nature of host specificity, there may be 
other questions nagging the . manager .- like hQW to . control disease 
damage . · 

The educational aspects of . WIFDWC -outline .d above can be 
accepted as es ·tal:ilished fact. Before latmching into the future, 
it remains to inquire why WIFDWC serves these functions so .well. 
I think size and atmosphere sum up the . critical attributes of 
WIFDWC. The group · is sufficiently small that each member is readily 
accessible · f ·or discussions, and the atmosphere is sufficiently 
relaxed and · informal that discussion is free ancl uninhibited. 
The scientist with a drink in one hand, gravy on his tie, and 
perhaps a lampshade on his head, is somehow easier to talk to 
than he would be at a formal meeting, although he may not be as 
easy to understand. 
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Looking · to the · foture, · I suspect ' that WIFDWC will remain a 
reasonably small group . There was a prief era when ·· it looked like 
the numbers of western pathologists might multiply so rapidly that 
WIFDWC would be swamped. · But recent 'l:rndgetary reordering of 
priorities indicates that so long as purse strings are tight we're 
in no danger of untoward accretion . 

Informality, or whatever you might ·waIJ.t to call that relaxed, 
uninhibited relationship enjoyed by WIFDWC members, is very .valu-,-
able . . So far WIFDWC has · managed to maintain this informality in 
the face of increased (but apparently arrested) ·· growth and perhaps . 
a tendency today to lose sight . of the fact that men . can relax .and 
have fun with work -ther take seriously . Given the character of 
the present membership, it will be a long time before appreciable 
formality can be · injected into our ·meetings without prompt . deflation. 

Assuming that WIFDWC will remain reasonal>ly small and that the 
spirit of . informality wiil prevail, I see a bright educational 
future for WIFDWC'; not because it tries . to be academi~ or educational, · 
but precisely b·ecau,se it does not. · The average year (if there is 
such a thing) presents the·student with many qpportunities to hear 
formal lectures or research papers, but the opportunities to hear 
scient'ists and managers . come to grips with real problems in free -
wheeling discussion are few. And I don't know where a student might 
go to acquire an educational experience comparable to . a good WIFDWC 
banquet . 

19 



PANEL II - FOREST DISFASE SURVEYS 

J. A. BARANYAY1 
· Moderator 

Forest Disease Surveys provide background . information about 
occurrence, distribution and variation of pest . intensity and damage. 
This information is important to those -responsible for the manage-
ment of forests or working in extension or research, all ·of whom 
are engaged in some way in measuring the relationship of a pest to 
its environment. Though, in the past, this activity was not 
separated by a fancy name from general pathological activities, 
any study of forest pests could not avoid a fairly large survey 
element. Hence this · activity in respect to Forest Pathology has 
existed for at least 70 years in North America. 

The Proceedings of the fir .st WIFDWC (1953) contain a "Review 
of Project .Activities". Forest Disease Surveys ·were represented 
by five listed · projects; . this number increased to 12 in 1967. 
Survey problems .were always discussed infor~l _ly by interested 
participants during meetings , Two formal -papers have been . pre-
sented, both in Pullman in -1959. These were ":Forest Dhea1;ie Sur-
vey in B.C." by Alex Molnar _and "The Disease Survey of California'' 
by Hart Bynum. After this beginning, without formal con·tinuation · 
for 13 years, it is my-pleasure to present .to you a panel on Forest 
Disease Surveys by introducing panelists John · Laut, Oscar Dooling, 
Alex Molnar and John Wear. John Laut will review the history of 
"Disease ·surveys in Western North American Forests"; Oscar's topic 
is "The Kind of Disease Survey Information Needed by the .Forest -
Manager"; Alex will discus ·s -_the "Status of -Disease · su ·rveys"; and 
John Wear, with ·a huge leap forward, will discuss what we can expect 
from "Remote Sensing of Forest Diseases". 

DISEASE SURVEYS IN WESTERN NORTH AMERICAN FORESTS 

John -G. Laut 2 

In 1899, Hermann . von Schrenk became the firs -t official forest 
pathologist in North America when he was assigned to the Mi ssissippi . 
Valley Laboratory at St. Louis, Missouri. In 1902, Perley Spaulding 
and George Hedgecock were assigned to work with von Schrenk. In 
1908, Hedgecock, who had collected in California previousl y , was 
assigned to conduct disease surveys on the National Forests. The 

1Pacific Forest Research Centre, Canadian Forest _ry Service, Victoria, 
B.C. 

2Col orado St a te Fore s t Service, Fort Collin s , Colorad o. 
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first appointment in .the West was in 1910 when-_E. P. -Meinicke was 
assigned to the Forest Service Regiona1 - 0ffice .at San Francisco. 
This ·was fo 'llowed- br the assignments pf J -. R. Weir to ' the _Northern 
Rocky Mounfain are ·a in 1911 and J • . s·. Boyce tu the Padfic Northwest . 
in 1920 . · 

My purp ·ose is to talk about the history of disease surveys in 
· West.ern North America; · nt>t - the his,trory of · forest pathology. However, 
in attempting to separa .te the two I · found t;hat, · at least in the 
early years, they were one and the . same. To quote :'Mr . C. J oergensen 
of the Columbia _C-ellulose Company when he spoke tq · this Conference 
at Pullman in 1959, "There was a time; about 100 years or so ago, 
when a forester could go about his business, happily unaware of 
tree -diseases. He did not have •• • the uncomfortable feeling of killers; 
Cc;lllker_s; scabs, galls, wilts _and die backs lurking in -the shadows; 
reaqy -to ·strike · at the first sign of weakness." My·point is that the 
first -pathologists spent :mast , of their eal;'ly time discovering problems 
and potential problems. 

_ Most disease surveys were what I call · reaction type - a 
problem was recognized, then it was examined, delineated and pro-
pounded upon - that is to say, suryeyed. The most common termin-
ology in this regard is intensive or . extensive surveys , Perhaps 
the µiost descr:j.ptive terms a.re Detection Surveys and Assessment or 
Evaluation Surveys~ - It is desirable to keep the two .separate_in 
our minds, 

In the United States, detect i on surveys generally were and 
still are essentially unorgani~ed . Pathologists .interested in a 
specific problem or · problem area contributed -_ general data and · 
collections as tl)ey found them .and as they had _time to report -.them 
in publications; 

This is not to - negate the value or importance - of •this type ·of 
work . Most of our ·. present knowledge of · disease"-causing organ isms 
and their -distribution, not only geographic but also ecolog i c, is 
roo ted in the results of such surveys. It is impossible within the 
confines of . this panel to list them all; but special note should 
be made -of the ·white and pin-e blister rust surveys begun in 1922 
in both the northwest states and i n .British Coll.llllbia, (This survey 
is of _ particular interest to this Conference. - Dr. -Bethel, in the -
early years of th i s work, was dispatched to Vancouver to coordinate 
the _ plan. Unfortunately, during the train r i de he came down with 
the ''flu". The end result was that he .spent the. entire visit i n 
his hotel room visiting with and consuming the good .whiskey of his_ 
Canadian colleagues. I submit that -thus was born the WIFDWC - 30 
years -before the date we celebrate here this week.) Other surveys 
that have added not only data but, perhaps more importantly, speci-
fic methods andmethodological philosophy to our working knowledge 
are the pole blight surveys of · the 1950s in . the Intermountain region 
and B.C.; the .dwarf mistletoe surveys in the Southwest by Gill, 
Andrews and Hawksworth et al. in the early fifties; in the In ter-
mountain and Rocky Mountain re gio ns by Graham and Hawksworth~ and 
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by Childs in the Northwes ·t in the late · fif ·ties . . The. role of priva~e 
ind us try must · ·al ·so be acknowledged · and · ·examp·led by Weyerhaeuser' s 
surveys of dwarf mi·s·tleto ·es in Oregon, carrie ·d--out mainly by Keith 
Shea. One last example ·must be mentioned ·~ the statewide general 
survey of forest dise ·ases in California initiated by Reed _Miller in 
1958 which res ·ulted in observation from over 18,000 trees in about . 
750· di"f'ferent · plots. · These are only ·a few of many. · To those whom 
I may have slighted by omission, I can only plead lack of time. 

Since 1951; · the ' ·responsibility for what · disease survey there 
is is given .. to a ·_se-parate · unit of 'the · u·. s. --Fores ·t Service from 
·that of disease · ·rese-arch~ Since · it is • -v.i'rtua·l ·ly ·impossible · to 
chronicle the hlst;ory of something that ·has , rro·t existed as 
entity; let us now look briefly _at the northern half of my ass i gn-
ment • . 

To speak of the Canadian Disease Survey and its -History we 
must first discU$S the Forest Insect Survey, because the develop-
ment of one followed upon, depended upon, and now exists as one 
with the other. 

Briefly, in 1928, ·during serious out:breaks of spruce budworm~ 
larch sawfly and . various ·bark .beet'les, Dr. Swaine, who was the 
first full-time forest entomologist in the Canadian Government 
Service, recommended the establishment - of an "intelligence service 
functioning in .cooperation and for forest industries". Attempts 
to set up such a service were made · in 1931 and following years and . 
yielded valuable but limited results. In 1936, a regional survey 
in Eastern Canada was begun ·by J . J. DeGryse, chief of the Fore s t 
Bi ology Division and in 1937, these insect surveys were estab-
lished in New Brunswick and Vernon, B.C. These were followed by 
the establishment of surve y centers in Saskatchewan (1940) and 
Winnipeg (1941). After _a wartime lull, Insect Survey groups were 
set up at Calgary (1948) and Victoria (1949). 

In the -meantime, the -Canadian pathologists were watching the 
Insect Su"i:vey wtth ·-some interest. · In British Columbia, limited 
general disease · surveys, hrcking quantitative basis, were con-
ducted from 1940-45 . During the following five years, a number 
of inten si ve surveys of specific diseases and forest types were 
conducted. The nucleus of the present sturcture of the Disease 
Survey was .developed in 1951 and the following years. 

A similar pattern was followed in -the Alberta and Saskatchewan 
forest disease · research laboratories. The year 1951 was signifi-
cant -for the Disease Survey . During that year the powers that be 
dec i ded that _the~e should be a .disease survey set up parallel to 
and indeed in conjunct i on with the Forest Insect Survey . Late that 
year the first Annual Report of the Forest Insect and Di sease Sur-
vey was published. 

In October 1953, one month pr i or to the first work conference, 
a meeting of the chief pathologists at each of the Canadian 

22 



laboratories was held . in Winnipeg. The general objectives of the . 
Disease Survey were outl±ned as follows: 

l. · Maintain reconnaiss ·ance of known diseases and causal 
organisms; 

2. Discover new diseases; 

3. S'tudy- -the 'interr ·elat±ons of -dis:eases with related factors. 

At that meeting it was recognized .. that each survey unit 
required · not· only a general fore·st pathologist,. prderably with 
strong ecological interests, but also someone who could provide 
authoritative identification of the causal · agents. Thus we see; 
in the Report · of - the First . Internati _onal -Western .Forest ·Disease 
Work Conference, ·which annivers:ary--we are celebrating,. that Alex 
Molnar . (the pathologist). reported on · the reconnaissance and · pro-
ject · activities, and Wolf Ziller (the taxonomist) reporteq. on the 
iden ·tif.ication and herbarium activities,· of the .Forest · Disease 
Survey in British Columbia . 

Such were the beginnings of the Forest Disease Survey in -
Canada -=-a · formally · organized Uirit of what is now known as the .· 
Cariadiati .Forestry . Ser'vice, designed - to detect, · diagnose and ;inter-
pret forest diseases; and separated neither physical,ly oi:: philo-
sophically from forest disease -research; in fact assigned objectives 
requiring research. · This ·last fact is frequently forgotten or , 
ignored - disease suryey is ·research in its owri right as well . as 
a valuable facility for no11--survey-atta ,ched forest pathologists. 
Albert · Szent~Gyorgyi 3 has recently define _d · research as - "going 
out into the -_ unknown with the hope of finding something .new to 
bring home - ". Ask virtually anyone . who _ has been connected with 
the -Canadian Forest Disease Survey -this sense of adventure is 
what mal<;.es it fun - this is . research, pure and simple • . 

Well · to return from philosophy t _o history, what has happerted 
in the last 20 years? · 

In _1959 at the Pullman work conference, Alex Molnar presented -
the obj ec ti ves of the Disease Survey as: -

1. To detect the occurrence . of ·new or previously unrecorded 
diseas .es and d_isease agents affecting forest stands from seedling 
to maturity. 

2. To identify the ca ·usal agents of disease. 

3, To .accumulate -information on the geographical, seasonal 
and ecological .distribution of ag ·ents of · forest diseases, 

3Perspect. Biol. Med. 15:209, 1971. Also quoted in Science 177: 
565. 
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4. To evaluate the · nature and extent of host damage. 

5. To interpret the findings of the forest disease survey 
and make recommendattons for further study when warranted. 

6. To publ±sh the .results ·of the survey. 

Although ·thes ·e ···obj"ec;tive-s were · written - ·specifically for British 
Columbia, it · i ·s fair ·to ·· as -s·ome . that they applied · to the rest of 
Canada . Since 0that --time ·, through ma:ny--ups and downs-; · the ob j ect ives 
have not · ch-anged. · --~·Reworded ·~- irerhaps-; ·· but · n·ot '.·basically changed. 

We have - ·,:dready --mention ·ed the s·taffing pattern established 
here in Vict ·ori-a- in -· the ·.early years namely, Molnar and Ziller. 
In the other areas of _· Western Canad~, the ·surveys were originally 
the . responsibilities of re ·se ·arch officers who had . other duties -
par ·ticularly ·Bob Bour .chi:er in Ca1gl;lry and Harry Zalasky in Saskatoon. 
Gradually the ~staff in the _o·the ·r two ·Regions were added: Joe 
Baranyay as the Di!,ease Survey ·l ·eader _in All;>erta in 1961 and· 
Yasuo Hirat ·suka -·as Myc·ol·ogi"st i:n -1966. This author took over 
the combined .. Marii't6ha'-S ·a:skatch·ewan ' survey . in 19.64; where B. C. 
Sutton b~came 'fhe Mycologist in 1965. Meanwhile, Alex Molnar -
became Head ·or Forest -Insect and Disease Survey in British 
Columbia - .the firs -t ,pathologist , (and . only) to break the 
stranglehold : ·or the ':'entomolo ·gis .ts in this position. His position 
as Disease Survey" 1-e·ader was filled by a variety of short-timers 
until _1969~ when Joe . Baranyay- moved west · t ·o his pr~sent position . 
Russ Blauel ·took ··over in ·calg~ry and when · the ··two prairie .Regions 
were combined iii ·1970 into the ·:present· Northern Region bas~d •in ._ 
Edmonton; he a~d '.Hirats1,1ka af?Sumed . their pt;esent . responsibilities • . 

Operationally, the emphasis on one .or more of the specific 
objectives has -shifted in · the ·:various regions . These · shifts, while 
varying in thefi~ time ·of · occurrence; have all followed the same more 
or less logical sequence: ·first attention was . given to detection - · 
what is out there? and identification - what is it? As the inven-
tories of local diseases and causal agents ·became more complete, 
more time was, is · and, I presume, will be spe nt on evaluation -
what are they doing? - although there should always be some 
detection work · to monitor the general state of health of the forest. 

Many disease survey people have been frustrated over the years, 
realizing that while most of the big survey organization was tied 
up with detection functions, their most meaningful contributions 
lay in specific surveys and .in methodology studies to measure impact. 
This has been corrected in recent years by the designation of part 
of the survey organizations as a team for specific surveys and 
appraisal studies. 

One other function of the C_anadian Disease Survey is that of 
extension work. The diagnostic services offered have removed a 
large burden from the other research pathologists and have provided 
a needed service not only to fore s t agencies but also to the general 
public. 
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This, therr . is the Canadia1J Forest Disease Survey - from 
nebulous official beginnings in 1951 through to the development 
of a well-trained e:l;ficietit field • staff · of para-:-profession ·als led 
by a group of highly proficient research people; an :organization 
that ha:s accumulated ·a mass of information about the forest. I · 
can only leave it ·tci''~the · remaining speakers to· judge it. If I 
may, however, I would ~uote and paraphrase · Ken · Watt, ·· the population 
eco,logist, up·on his· · ·receipt of the Gold Medal of the · Entomological 
Society of C'anada fo;r ·1969 •.-'+ "T wish to ·make an impassioned plea 
for the mainteu-anc·e : an'd in·cre ·a:sed sophisticati·on of · the Canadian 
Forest (Disease-) Survey. This is ••. certainly one of the unique · 
bodies of data in biology ••. It .is noteworthy that most of · the 
major advances ·in· biology have been dependent on certain bodies 
of data . that were unique, massive and collected according to · a 
carefully th6ughout design in order to reveal certain kinds of . . 
principals. I respectfully suggest that the Canadian Forest 
(Disease) Survey data may be · in this same category- ·but not enough 
analysis has been conduct'ed . yet to know." · 

What is the ma-ss 0£ data; who will use it? ·- I must yield 
to my fellow panelists. 

Addenda 

The appointment of W. H. Long to the .Southwest area should be 
noted. 

The extensive range-wide survey of ponderosa pine for twig-
blight, started in 1934 in . the southwest, sho'l,lld also be noted. 

THE.KINI> OF· DISEA:SE SURVEY INFORMATION NEEDED BY 
THE FOREST·MANAGER 

Oscar J. Dooling 5 

What Is Needed - General· 

Disease surveys should provide the .forest manager with informa-
tion nee<;led to make overall management plans. Two levels of ·survey, 
extensive and intensive, should provide the information. 

E::ctensive surveys shou:J,d locate disease centers by causal a·gent 
and •host(s). From these surveys ', the pathologist could recommend to 
the manager the need for field checking or . for an intensive survey . 

. This would be similar to our present aerial insect damage survey. 

4Canadian Entomologist 101:1238, 1969. 
5supervisory Plant Pathologist, Divis 'i on of • State and Private 
Forestry, USDA Forest Service, Missoula, Montana 59$01. 
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Intensive surveys 'should provide the man-ager with basic informa-
tion on the dlse-as ·e(s-) - and· what ·the ahernatives ·are. This would 
include alternative control measures (if any), and what he can expect 
without control. The int ·ensive surveys should be designed to collect 
disease conditions by vegetative habitat type. (Any relationship 
between disease and habitat type would be extremely valuable to 
managers involved in · long'-range planning.) 

· What Is Nee·ded . - Specific 

Some of the - ·specific i:tems of information needed are: 

1. Causal · ·agent - --scientific and common· name. 

2. Host(s) tree species and alternate. 

3. Part · ·of tree affected. 

4. Map or aerial photo showing extent and location. 

5. Is it -an economic disease? 

6, Control possibilities - effectiveness and cost. 

7. Control alternatives, including probable effect if not 
controlled. 

Who Should Do Surveys 

Forest managers think the actual collection of data should be 
accomplished by their field personnel. This is valid; all we need 
to do is design the proper techniques of data collection and train 
field personnel in the method and recognition of signs and symptoms. 
Review, evaluation, and interpretation of the fieid data is the , , 

------ ------ respons±bi ·l±ty "Of ~the ""t>atlro1:ognrt --: ·-mHfi,~cronnls7:n "fa-rprefiiFion' , 
he can then make recommendations to the manager. 

What Use Will Be Made of Surveys 

After the pathologist makes his recommendation to the manager, 
the information would be used by the manager to determine: 

1. Whether control should be attempted. 

2. Benefit/cost ratio of control. 

3 . Whether to shorten rotation. 

4. Whether to take other management action that might have 
either beneficial . or adverse effects on the problem. 

5. What type of harvest/regeneration system to use - even-
aged · or all aged (clear-cut or selection). 
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6. Type ,·and ··e~tent ·oJ" slash · di 'sp·6sid : (whether · to ·-destroy 
stumps to elimin 'at-e --infe·c •tion centers). 

Specifi ·c Disease ·s Land Managers N'e·ed Info+mation On 

1. Dwarf mi-:st'letoes'~ =-cWhat are the management implications, 
based on-th 'e pre-s·ent man1rgement directi ·on, of ·harvesting stands by 
systems other tharr '·clear-cutting?' · . s,p·edfica11y, · they need ·fairly_ 
detailed maps cif' ·intensity and -diStribution of the infestations 
within stands . -

2, Root ro:ts •. ---'Wllich --roots , are causi.ng da~ge and where? 
Is the se'verity·' ·oi;' ·damage'"•~re ·1ate'd ' to .. habitat ·tyire? Can they be 
detected-be"fore morta1:ity :reducestfre · value of the stand? What 
are possibilities of salvage? . 

3. Canker diseases. -How ·severe are they? · How much volume 
loss is occur:ring? Wh·at ·· a:re ·the possil;>ili ti •es of salvage? 

4. Adverse · e11vironmental -effects , ---'-Air · p·ollution damage; -
winter damage; drought : danu:rg·e ·. · How much damage'?- --Where? Possi-
biliti ·es · of salvage? 

STATUS· OF DISEASE SURVEYS 

A. C. Molnar 6 

-- Introduction 

Disease survey deals with a -number of aspects of the measure-
ment of diseases in relation to their hosts and r · shouldsort thetn 
out a bit for you before considering the state of . the art . First 
of all, in their operational role, it is desirable to distinguish 
between detection and -appraisal because we are much better equipped 
to deal with the former than the l~tter . Detection is concerned -
with finding the pest and putting a tag on it while appraisal , deals 
with the complex task of dete _rmining "how muchll and . "where how much." 
I should also refer to the , term "survey methodology" because most of_ 
us are concerned not only with measuring but also with improving the 
efficiency of measuring. I shall mention the term "extension" 
briefly only because most often the people involved in disease sur-
veys are also involved in interpreting and ,advising on · forest pest 
situations, but I won't he concerned with that aspect here . 

A few brief comments on the customer and h is. needs. Mos t of us 
have to cater to quite a few : 

6Hea d; Forest Insect and Disease · Survey ·, Pacific Forest Resear _ch-
Centr e, Victor:ia, B.C. 
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Politician: For budg-et con-trol, background to · determine research 
priorities, deman·d ·for information, etc. 

- Generally broad . estimates. 

- Relative significance of pest. 

- Broad ·estimates of ·· annual and p·eriodic losses. 

- Broad trends in sp-read and ~intensification. 

Forest Manager: ·· Fo·r accuracy of forest iriventories and to pro-
vide bases for prevention and control decisions and to guide prescrip-
tion of forestry procedures. 

- Diagnosis - what is it? 

- What will it do? 

- Hosts? 

- Where is it ±n the management -unit? 

- How much damage · now, and potential? 

- Trends likely? 

- What ·can I do and what will it cost? · 

What did I do wrong (why me?)? 

(Specific nee ·d·s -of managers will vary . ) . 

Scientist: To acquire survey information required to attain 
specific research goals. 

- Geographi ·c · distribution, especially ·regarding climatic 
constraints. 

Host range in nature. 

- Habitat relations. 

- Phenologic relations. 

- Other cyclic relations. 

Biological controls, etc. 

Teacher: In research activities same as for scientist. Disease 
survey in its techniques is closely tied to forest mensuration, for 
obvious reasons, but -carries with it the additional level of com-
plexity related to diagnostic difficulties and the added peculiarities 
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of disease p·opulation- dis •tribution. · The basi:-c-•unit is . the , individual 
tree. The ·biggest -·o-perationaJ. - problem - is · the extremely large area· 
invo1ved . in ·anyextrapolation. 

Present · Capabilities 

Detection Surveys · 

Earlier I -distingui :shetl --: betwe-en-· d·etectiorr and : appraisal. and -
indicatea· :we . are g-enerally -bett:er equipped in detection. The early 
efforts in plant ·s-ci ence research generally ·concentrate on ·the dis.,-
covery and :classification -of·species -and the description of · their 
characteristics. Our experience was no different, - So, we have dis-
covered at leastour •important diseases and have learned · torecognize 
them. We have accumula ·ted a . good deal of information · ort their , dis-
tribution. We -cuntinue · .t ·o apply · dete ·c1;:i·on techniques to . discover new . 
occurrenc ·e . and especially ·to ·get ··an arinual consensus ·--of those ·which 
fluctuate from yea:r to ·year, such as climatic damage arid foliage 
disease . Fortunately these are generally spectacularly symptomatic 
and highly amenable to aerial detection techniques . 

We have -considerably _more difficulty with root diseases, cankers, 
mistletoes and decays and have generally resorted -to specific ground 
samples in detection su-i::veys. 

A special comment on diagnosis . We are in excellent shape when 
it comes to identifying the fungu$, or -whatever, associated with 
dise _ase specimens submitted and readily diagnose all our important 
pests . We have more _difficulty _ diagnos:Lng and correctly assigning 
cause to environmental or environmentally-conditioned problems. 

Damage Appraisal 

With regard to damage· appraisal : or impact .surveys, we are con-
cerned with how muoh (accuracy of forest inventory) and where 
(de].imiting the . damage .for some t ype .and some level -of management 
decision -and action). Appraisal , stirveysmust be adequate first -of . 
all to determine if some act:i,,on is needed and then must be able to 
pinpoint where and what. level of action is .n.eeded and possibly to 
provide background data for cost/benefit assessments. The detail 
of information and . intens ity of sampling required will depend on 
the -purpose of the work, whether for broad policy decision or for 
the action on the specific forest management unit. 

There . are a number of factors influencing our capability in 
appraisals: 

1. Background knowledge of the characteristics of the organism 
in question and the natt1re of its impact on the individual tree , 

Obviously this will vary with organism or -class of damagin g 
agent. Status variable •with the disease but steadily improving. 
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- Root rots: good except possibly for hidden defect. 

- Decays: . good in most cases, hidden defect fairly well 
taken care of · by- :indicator c·lasses and cull factors. 

- Foliage ' d±seas -e·s·: · · imrdeq~ate · but improving; much more 
work needed. 

- Broom ·rusts: require work, given low priority because 
not considered serious . 

- Mistle·t:oes ·: big improvement ·in recent years; should be 
in good shape soon. 

- Blister rusts: good for Cronartiwn rib i cola bu.t inade-
quate for native rusts. 

- Cankers: with a few exceptions impact on individual 
tree needs better definition. 

There are . a wide range of minor diseases which can be readily 
diagnosed but lack definition for impact. I thirik quite properly 
they have been given a low priority in studies. · 

2 . Ease · of field recognition. 

While we cannot change the symptoms of a pest we may be 
able to improve our perception of them by a better understanding of 
symptoms · or the use of special techniques, Le. remo.te sensing . 
Various forms of hidden defect ·and nondistinctive or obscure symp-
toms comprise our .main problems. 

- Root rots: good shape except for hidden defect . I'll 
ask the root-rot experts and John Wear with his remote sensing to 
bring us up to date in the discussion period. 

- Decays: · really difficult -problem with regards hidden . 
defect but I believe we have learned -_ to . live ,with · this . handicap 
making use of extenral indicators . and by development of cull factors . 

- Foliage diseases: Generally excellent. Admirably suited -
to aerial mapping . 

- Broom rusts: good, but inadequately tested. 

- Mistletoes: good, but a good bit more work required in -
the use of aerial surveys and aerial photo in _terpretation. 

- Blister rusts: W.P.B.R . good ; natives good ground recog-
nit i on but aerial needs work. 

- Canker s : ground observation good; aerial observation and 
air photo t echniqu es need ·work. 

30 



3. Availability of 'Stati'strcally valid sampltng techn i ques. 

I believe this · •is the area of our poorest performance, and 
there is a .very good reason for this. With the complexity of the . 
superimposed host--'causal agent population distributions, we can 
rarely afford to take· suff •icient · samples to qualify our data for · 
statistical analysis. I am aware ·that there are exceptions and 
it would be worthwhile · ·to bring them up during the discussion period. 
I shall be pleasec:i if · t'h:ts- afternoon's · parrel on disease impact 
refutes my comments-~· I won·'t take the time to di scuss the list 
of disease typ ,es · with · reference ·to the statistical validity of 
sampling techniques. We have all used various types of strip and 
plot ctui~es and po'i.nt sampling techniques to size up a disease 
situation. The sucte'!,s- of guch enterprises · tvas generally closely 
related to our s1Jcc0ess ·1n --de·fin 'ing the impact of the pest on the 
individual tree ·~ the validity of the damage classes we established 
and the possibiliti ·es · available for extrapolating our results. 

Di'sease Survey Methodology Studies 

In conclusion I would like to make · a few comments concerning 
the areas where I fe ·el · future emphasis in disease surve y method-
ology studies should be placed. 

1. Definitibn of · the impact of diseases on individual trees 
as a basis for - stand impact:~ Without this, everything else is 
guess work. 

2. Bring to · bear the efforts of statistical and mensura-
tional experts directly on these problems as a part of the team. 

3. Put . special efforts into discoverin g and developing 
possibilities for extrapolation of samples. Site relationship s 
and var i ous adaptations of aerial · photographic and remote sensing 
techniques are obvious approaches. Modeling techn i ques, especially 
i n problems related to growth loss holds promise. 

4. Team work with ecolog i sts and tree physiologists needed 
to intrepret and define environmental and environmentally condi -
tioned diseases and the relative significance of second ary agents. 

Work in the Pacific Fore s t Res earch Centre, under Joe Baranya y , 
has made a good start on defining the impact of specific disea s es 
on individual trees e·specially dwarf mi stletoes and defoliat ors . 
A start has also been made to ut i li ze model i ng techniques in 
measuring tre e growth and grow.th impact. The next step leads to 
adapting the s e results to the assessment of these pests on a 
stand basis . To do this we will need help from mensurati oni s t s 
and stat,ist i cian s . The ultimate goal: to devi s e dama ge apprai s al 
techniques us able by the fore s t manager. 
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REMOTE SENSING OF FOREST DISEASES 

J. F. Wear 7 

Detecting and measuring t _he effect of diseases on our forest 
resources is a ·continuing problem that faces ·forest pathologists, 
foresters and earth resource managers throughout the world. By 
using remote sensing devices from aircraft and earth sate llites, 
it seems highly probable that satisfac _tory aerial survey techniques 
can be developed to acquire data on the distribution of forest 
dis -ease centers.- The result will be more precise information that 
will help fores ·t -marragers salvage distressed timber and alter 
management plans to min·imize tree mortality of our valuable forest 
resources. 

The term "remote sensing" refers to acquiring information 
about specific objects or phenomena by an information-gathering 
device not in intimate contact with the subject under investiga~ 
tion. Our own remote sensors - eyes, ears and nose - are useful, 
but are surprisingly limited in storage and retrieval of the data 
gathered. - Many of the new remote sensing . techniques are tied in 
with our space-age technology and have ext .ended our limited capa-
bilities. We have built a variety of specialized instruments and 
improved products to take and record needed information , We have 
new aerial camera and vidicon systems, improved photographic films, 
thermal scanning and mapping devices, infrared and high frequency 
radio detectors, high resolution radar systems, suborbital air-
craft, and earth orbiting spacecraft and specialized satellites. 
A few slides will illustrate some of the remote sensing capabi litie s 
currently in use. 

Scope of Remote Sensing 

1. Electro-magnetic spectrum. 
2 , Panchromatic photography. 
3. ~lack-and-white infrared photography. 
4 . Color photography EK 2448. 
5. Color infrared EIR 2443 photography. 
6. Thermal IR 3.5 - 5 .5 µ. 

7. Radar imagery. 

Visual reconnaissance surveys ·at low altitudes from heli-
copters and slow flying aircraft have long been accepted as a 
simple, low-cost, generalized .method for detecting and sketch-
mapping major insect and disease outbreaks. Forest Pest Control 
aerial observers are well-trained in identifying various timber 

7Remote Sensing, U.S. Forest Service, Portland, Oregon. 
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types and the app ·e-arance of attendant insect; ··disease, fire and 
other niisc ·ellan-e ·ous : phenomena . that defoli~te; ·· pa r tiall y des troy 
or -.kill tr·ees on forested : are ·a:s in the . trrii ted ,:·states and Canada c 
Some of . the diseasesyndremes - that are · detected v isually include: 
dwar:( mistlet ·cie · in Doug1:a:s-:fir, spruce; white fir and hemlock; 
blister . rust irt white· pine; · ne ·edb~ : cast diseases · in · larch, Douglas-
fir and, ponderosa pine, ·· ·roo·t rot -disease ·s · in · young · st~ds and cut 
over areas; · Dutch "ei'm di·sea'S •e·· an:d oak wilt · damage; · smog pollution 
clamage ·to ··p--onderc;-s,a~ and · lodgepole pine . · Many· :of · these disease 
occurrences • ar e on·ly visi.b ·le from the · air under heavy to severe 
damage intensit±e-s . Aeriat observe ·r experien ,ce is a highly . . 
critical facto -r in ' deriving reasonable · recortn ·ai:ssam: ·e·_ survey informa-
tion. Detailed eva ·lua-t _idrrs · ·of ·damage interist 'ty and distribution at 
critical centers, of C'Ours·e, require more .costly and· soph i sticated • 
remote sensing techni·ques; such as special types of aerial photo-
gr ,aphy comb'ined with field ·checking. · 

Aerial pho't'ography· :wtth special · f i lm'-'filter combinations 'has 
been the _pr ima:ry -·remote · ·sen 'sing instrumented · media exploited by , 
foresters and · forest --patho ·lo ·gists to . increase . the efficiency of 
forest disease surveys . 

Meyer and -French (1967) found color infrared ·photography best 
fo r detecti"i1g dwarf · mistiet-o ·e infection centers in black spruce 
stands -of north-central Minnesota. Although groups of dead trees 
and openings in the forest canopy could be seen on panchromatic or 
color .photography'"~ · delineation of dying trees around these groups 
and in small pockets beyond we:re interpreted best on the CIR. A 
photo scale of ab'out 1: 7000 · is recommended for this problem area . _ 
Meyer and French also found " thatDutch elm disease centers were 
adequately de'tecteff on CIR fi1m ata photo scale of approximately 
1:10,000 . Fur-therm6re, they fotind CIR film provided ·.good detect i on 
of oak wilt infections at a photo scale of 1:6000 . Incidence of 
disease in hardwoods has generally been detected · mor e readil y art4 
accurately - than - in coni.fers • . Thi s is because of the .more rap i d · 
and pronoun ced physj :ol,.ogic ·al cl}anges occurring · i n the pa r enchama · 
layer of the :s tres .sed leaves of hardwoods .. 

In lodgepole pine, Baranyay . (1968) · found that . Ektach r ome 
Aero film at a photo scale of 1:7900 was effective i n discriminating 
heavy infection centers but that a larger -scale (1 : 2400) was needed 
to , detect dying trees . (discolored foliage and branches) and wi t ches' 
broom in .the upper crown . · However, the potential of CIR was not 
determined be cause of the poor qualit y of the imagery . New data 
may now be available on th i s. film from some additional studies that 
Baranyay has been · conducting in lodgepol e pine . 

Murtha and Kippen (196 .9) found that CIR photography revealed 
Fornes anno sus i nfectton centers in Canada . Hadfield (1970) reports 
that CIR film shows effectively pines killed by Fornes annosus . 

A cooperative research and development pro gram of the U.S . 
Fore s t Se rvice and ,NASA that -would have po ss ibl y dev e loped survey 
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te chniques to dete ·ct previsual symptoms of Poria weirii root rot in 
Douglas-fir and hemlock has been phased out. · Aerial photographic 
experiments with va'riou-s - typ ·es :·of · film;.;;-filt'e ·r combinations · were 
unsuccessful in consist-ently _dete ·ctin ·g dying · tre ·es; except in the 
very late stage of -decline. · 

Thermal s--canning techniques for measur:f,ng temperature differ-
ences between mralthy- _-and · d±s-eased trees ·were also inconclusive 
because the t'etllpenrture ---di ·ff~retrces · vrere so · slight ·--~ at best only 
abo1,1t 2°F. · An op·e-rattona-1 · .. survey ·±n .. -mos-t fore ·st · areas · would involve 
so many different:- sites ··, hydrological anoma:lies and physiological 
regimes that a consi'stent · ·t ·emp·erature pattern for discriminating 
healthy and diseased trees · seemed unlikely. 

The discovery o'f p·osi ·tive signature indicator of root rot -
disease on aerial photography in -the high Cascades · of Oregon :gave 
strong impetus to · remote sensing studies from · another approach . 
Analyzing openings in · the f ·orest · canopy and developing criteria 
· that would identlfy --centers of root rot infection would provide 
practical aerial survey methodology not -currently available. Even 
though this.type of survey would not provide information on infec-
tion centers at ·the initial onset of the root · rot, forest managers 
would be able to adjust management practices, change cutting and/or 
salvage priorities to maximize the use of distressed timber on the 
edge -of these openings, and to reassign campground aQd recreation 
sites to afford greater protection to the public, 

The signature consists of an -unl,lsual phenomenon of bare ground 
in a half round circular shape surrounded by trees. A small signa-
ture (early Poria stage) may be from 100 to 150 feet in diameter 
and range upward to 700 feet. A conglomerate of openings gives 
the appearance of a ringworm pattern and may range upward to 3000 
feet . Determining the cause of the openings in the forest canopy 
involved a multidisciplinary group of -scientists and foresters. 
Openings can be the result of insect or disease activity, unusual 
geomorphological features such as rock outcrops, bare soil, or _ 
water deficient strips. The team ground-checked several openings 
fn different -age classes of the Douglas-fir-hemlock type. The 
preliminary interpretation that the openings were caused by root 
rot disease was verified and has been further substantiated by 
ground surveys of many plots in 1971 . 

Good interpretative judgements are requ i red to identify Poria 
openings in different parts -of the Dougla-s-fir subregion. The 
striking appearance of the circular bare ground indicator in the 
high Cascades of Oregon was the primary criterion for identifying 
root rot centers throughout .the Northwest . A Poria signature in 
the early stage is a "hole" in the forest canopy with dead and 
downed trees jackstrawed in the cente .r and standing trees in 
various stages of deterioration at the edges of the opening . Stand -
openings increase radiall y from the center of infection , The 
circular bare-ground signature is readily disce ·rned where brush 
and other vegetative species do not invade. At lower elevations 
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arid on better ·timb-er ·sites- '.--(iuwer · Cas-cades ·--·and · C·oast .. Range) , small . 
trees (primari ·ly hardwoods) and brush invade ra:pidly to obscure 
downed trees and decrease interpretation ac ·cura:cy. Both large and 
small pockets of bark heetle.a.killed trees · ·in various stages of 
deterioration in ·the --forest ·stand may also confuse interpretation. 

As a first s ·tep in · estab ·lishing study sites in Oregon and 
Washington, some· 8200 ·p-anchromatic photographs, covering approxi-
mately 30 million · acre ·s--on 12 National Forests, were intrepreted 
for likely root rot · infe ·ction c·enters. Three test sites, each 
encompassing 9 square · miles of pole and saw-timber stands and a . 
variety of site, slope, elevation and disease conditions, were 
selected on the basis of this overview. Two test sites are in 
the high · Cascades of Oregon (Waldo Lake and Olallie Lake) and one 
is in Coast Range of Oregon near Divide Lookout. 

Each of the three test .sites has been covered with three . 
types of photography and a wide variety of photo scales ranging 
from 1:4000 to 1:192,000. Film types include Aero color negc;Ltive 
film (2445) for either color or black-and-white prints or trans-
parencies, and color infrared (2443) with Wratten #15 filter. 

From a -total of 72 plots for each test site, eight were 
ra,ndomly selected for each film type..:.photo scale take in 1971. 
A total of nine combinations . were delineated and interpreted on 
the 1971 photography. Thre .e additional smaller scales were 
taken in June 1972 to determine the upper . limits of successful 
photo i nterpretation prior to checking ERTS, an imagery that will 
soon be ava"ilable. On the 1971 photography, each plot was inter- -
preted only once by each of five interpreters for presence of 
Poria root rot, thus removing a possible so urce of bias commonly 
found in multiple, sequential photographic .interpretations of the 
same. area on different film types and photo scales. The same t ype · 
of replicated photo interpretations . will be used to evaluate the 
upper limits of photo . seal.es for detecting and-estimating Poria 
infection centers. 

Results of the five interpretations on the 1971 photography 
show that larger photo scales do not materially improve accuracy. 
Relatively small differences likewise occur with different film 
types . Somewhat l~ss accuracy was attained on the Olallie Lake 
test ·s i te. Lowest accuracy was on the Coast Range sfte ar:ea, where 
abundance of brush and .hardwood tree species obscured downed trees 
and ground details, Additional aerial photography is planned this 
fall- after .seasonal . foliar drop on brush, hardwoods and herbaceous 
species has occurred. Greater accuracy in identifying Poria centers 
is expected if additional ground details can be discerned and incor-
porated into signature criteria . 
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Film type 

Black-and-white 
Color 
Color IR 

Waldo Lake Test Site 

Photo.scale 

1:31,680 
85.0 
82.5 
77. 5 

1: 15, 840· · · · 
60.0 
70.0 
52 . 5 

1:8000 
77.5 
40.0 
77 .5 

The Earth Resources Technical Satellite (ERTS) has been polar 
orbiting the earth .since late July at an altitude of 503 miles above 
the earth's surface. Every 1a · ·days it passes over the same -earth 
point to .provide r~plicated imagery if . the area is free of clouds. 
Unfortunately, some ·· failures have occurred -in the basic , equipment 
and· .the total expectations of ·the . data collecting systems ·will not 
be re _alized. 

The Multi Spectral Scanner (MSS·) is the primary .instrument · 
giving us imagery as good as was provided ,on the Apollo 9 satellit~ . 
Fro _m 500 miles the field · of view is 260 feet operating ac;-oss . four , 
channels, i.e. green ( . 5-.6), red -(.6-.7)~ ne~r ·inftared (.7-.8), 
and . infrared (.8-1.1). Imagery that . has been studied by a few 
researchers indicates a resolution of about 250 feet. Each of the 
four channe _ls can be printed • in bTac;k-and.:.white or ·its spectral 
band . · A special laser printer can provide .a color print-out recon-
stituted from the .three color -negatives. ERTS primary investigators . 
are · pi;-ovided black~and~white prints to study - and select . specific 
target areas fqr .further work on color -imagery -, either ·as a com-
posite or individual spectral bands. This imagery .is prepar .ed for 
the-principal investigators ·at .Goddard Space Center, Maryland .· 
Other users of resource imagery can obtain prints from a new repro-
duction center .located at Sioux 'Falls, South Dakota . Five orbital 
passes have been made by ERTS so far _and image data are now starting 
to :be studied by the ·principal investigators. Two _problems, clol,lds . 
over the test ·areas and reproduction system hangups; have slowed -. 
availability of : imagery for real time analysis. No reproduction 
schedule is available .for ordering prints from Sioux ·Falls. 

The Return Bea~ Vidicon (RBV) system of three vidicon cameras . 
i mages an area of 100 x 100 nautical miles in . three spectral bands 
but has yet to function on the ERTS program. The .. primary .MSS tape 
recorder system failed, which, in turn, short circuited the REV, 
The MSS backup tape recorder is providing the imagery from -ERTS. 

NASA Ames is providing some U-2 imagery in CIR, using an RC-10 
aerial -camera (9x9) for 1;120,000 scale imager y and a Vinten 70 lilil). 
camera for -1:300,000 scale imagery of several selected areas. An . 
area -lying between Eugene and Salem, Oregon, and extending from th~ 
hi gh Cascades westward to the Pacific includes · the two Por ia root 
rot te~t sites of Olallie Lake and Divide Lookout. Thi s imagery . 
should be available shoi;-tly for study this winte .r . 
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A forecast o·f bene-fi •ts · obtainable · by the 1980s from space-
craft for remote sensing of forest and rangehinds has been made by 
R. C. Wilson, a 30-'-year veteran -of photo interpretat i on and remote 
sensing. He ·contends -that ·space sensors will provide large amounts 
of data on major land classifications; moderate amoun-ts of data on 
t i mber -and range inventories, fire weather forecasting and snow · 
field monitoring; · and small but · significant amounts of data on 

· detailed land classification, inventory of wildlife habitat, 
recreation resource inventories, moni toring water cycles, pollu-
tion and erosion, and evaluating damages to forests and ranges. 
Resolution quality · must · be better than 100 feet from the satellite 
sensors ·(currently- 250 feet) -to be an effective · tool in forest pest 
control surveys-; - It -is quite likely ·, howev er, ' ·that satell i te 
imagery combi ned ·with · ·suborbital i111a.gery -from · ·aircraft will pro-
vide considerable inf ·ormation to monitor major areas of i nsect and 
disease outbreaks. Wils 'on does not anticipate space imagery resolu-e-
tion to be better than 100 feet :by the 1980s . 

In conclusi ·on, ·±t seems apparent that - remote -sensing from 
satellites is · going · to _· · --significantly · benefit - our -underdeveloped . 
and developing countries as contrasted to our more developed. 
countries such as the United States and Canada. Greatest intere s t 
and benefits will be derived from land .classification and range 
inventory as it relates to the production of food rather than pro-
duction of wood fiber. For our ·comprehensive surveys of the many 
pests that affect our forest resources, we are going to continue 
using imagery from suborbital aircraft and extensive and intensive 
field analyses . 

MODERATOR'S -SUMMARY 

From the foregoing survey · history, the need for Fore s t Di sease 
Surveys was recognized _on both sides of the border, but · it developed 
in two directions . This was due to differences in manag ement of 
crown land and geographical location. 

In the United States; the Forest Service is part of the oper-
at i onal forest manag-ement . Diseas e sur vey activities are con cen-
trated on problem · artalyses, initiated by the Pest Control Unit, and 
most of the .field work is carried out by staff of the National 
Forest s . The -interpretation of data and ma:nag em~nt - recommendat i ons 
ar e made by Pest Control. Authority is in their hands. 

In Canada; crown land is managed by the provincial Forest 
Services, and the Canadian Forestry Service does th e ·pre li minary 
surve y and research with limited aid from pro vincial or i ndustr i al 
organization s. Sur vey findings and res earch results are conveye d -
to the provincial author i t i es for management de ci s i ons and the role 
of the _Canadian Forestry Service i s adv isory. -Since all the ba s ic · 
work ha s to be done _ by th e -federal or gani zat io n, a dis t i n ct grou p 
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at each research center, ·the Forest 'lnse ·ct ·,and· Di·se ·a:se · Survey was 
developed. Init;ially·, nwst of t;he ;a·ctiviti ·es · 0 0:f t;he·se groups were 
concentrated on di·s·ease · detection ·~ - The · fact ' that" all .• fore$ ts up 
to the Tundra were under the jurisdiction of "the regional survey 
groups had some .b-earing·onthis. · Lat;erit ·was-, recognized that 
meaningful work came . from . spe •cific · surveys dealing with recognized .·. 
problems, artd the Forest Disease , Surveys were divided into four · 
groups in British Columhia. These .are detect;ion, · dallla:ge · appra:i,sal 
survey t'nethodo·lugy and diagnostic servic.es . . 

Though the : ·organi :zation ··of · the · two ·Dj:sease · ·Surveys is somewhat 
different, .the ultima:te object;ives · ·o--f both · a~e · the same.: · to provide 
the necessary i~forniat ·i9n on . <itsease condtti·ons · ·to- forest managers 
and thus initiate managementprocedures · todecrease ·losses. 
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PANEL III - DISFASE IMPACT 

David A. Graham 1 
Moderator -

Beca:use of the likelihood of overlap between the subjects 
covered by the survey panel this morning, Joe Baranyay and _I 
got together early last spring and agreed that (1) his panel 
would cover detection efforts only (the determination of what 
and how much) , and (2) · ·we would cover impact determination 
efforts only (not detecti ·on surveys as such). 

As you have observed, it is difficult to keep the two_ 
topics separate. - Since they strayed over into our · subject a 
little, I am sure that . discussion during this panel relating 
to either topic will be pertinent. 

We are quite fortunate in having members on this panel -
who have been spending a great deal of time trying to deter~ 
mine the impact of a particular forest disease. I will intro-
duce them to you individually just prior to their presentation. 
Each have b_een allotted -_ time for questions after they finish. 
I hope in this way to stimulate disc _ussion and keep you from 
having to remember your questions too long. 

The impact of forest disease -in Oregon ·and Washington was 
recently - described by two members who are in the audience 
today - Jim Stewart . and Keith Shea. Jim and , Keith put it 
this way in their .recent booklet "Forest Diseases of -the North-
west": · 

DISEASES reduce forest productivity in Oregon and 
Washington by over 400 million cubic feet (3.1 
billion board feet) each year. This impact equals 
almost 13 percent .of -the annual growth and .. is 
equivalent to lumber for over 200,000 average 
homes . 

Dwarf mist1etoes, root rots, and heart rots are 
the -principal diseases but others-foliage dis-
eases, cankers -~-··and stem rusts-are increasingly 
important. Noninfectious diseases~air pollution, 
climatic extremes, and nutritional disorders, for 
example-also cause sizable but unmeasured ·losses. 

Forest tree diseases cause griowth los s-growth 
that -would have occurred if a disease was not 
present, mortality-trees that die because of · 

1 Branch Chief, Insect and Disease Control, Div ision of Timber 
Management, U,S; Forest Service, Portlaq.d, Ore gon. 
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disease, and auZZ-wood made unusable by disease . 
Diseases also destroy aesthetic values, create 
hazardous conditions 

0

in campgrounds and public 
use areas, and seriously disrupt long-term forest 
management plans. 

These are the same figures used in the 1967 publication "Annual 
Losses from Disease in Pacific Northwest Forests" by Toby Childs 
and Keith Shea. This at least tells us that our forest disease 
impact data has not changed in the last 5 'years, which may be 
encouraging; but as we all know only too well, these figures 
leave a lot of unanswered questions. Most of these have already 
been asked today. Where should our control emphasis be? Which 
disease is most important? What diseases rate priority research 
attention? Etc.? 

As many of you know, most of the Forest Pest Action Councils 
in the West, within the past few years, have presented resolutions 
to the effect that the need for more precise forest insect and 
disease impact is most urgent. These are sent to the Chief of 
the Forest Service, Universities, Congressional Representatives, 
and other similar entities. This . -concern was also reflected in 
a 1971 resolution by the Western Forestry and Conservation 
Association which reads as follows: 

The Western Forest Pest Committee recognizes that 
reliable pest impact information is essential for 
sound management decisions and environmental pro-
tection . Such information is unknown for most 
pests. The Committee urges that the U.S. Forest 
Service, in cooperation with the western State 
Foresters, Universities, and industry develop 
adequate survey and evaluation .methods. The 
Committee .further recommends that the U.S. Fqrest; 
Service use these methods to . assemble reliable 
pest impact dat(!. for .inclusion in the next ·national -
inventory of forest resources . 

About a year prior to th is , the U.S. Forest -Service at the . 
Washington, D.C., level stepped up efforts to resolve the need 
for bett er insect and disease impact information. This was 
brought into focus mainly becau se of the need for a revised 
timber resource estimate (an updat ed TRR). The estimation of 
"net growth " is th e goal of this effort . In order to get th i s, 
of co urse, we must be able t o determine and predict insect and 
disease l os ses. Several unanswered questions quickly come to 
mind: 

1 . What will the insect and disease impact be in managed 
forests when cer tain cultural practices are undertaken? (Timber 
production is now being proje c t ed on the basis of several differ-
ent levels of management.) 
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2. What data are needed to better measure the insect and 
disease impact? Why is this needed? How will it be used? 
(Setting of research and action prqgram priorities-both national · 
and local.) 

3. What is the insect and disease nonmortality loss (much 
larger than the _ mortality loss)? 

4. What is the level of damage where control action is 
required (economic thresholds)? 

5. How much can the impact be reduced by applying present 
control technology? 

As a result of a meeting held in Washington, D.C_. , in April of 
1971, a number of specific assignments for determining the impact 
of certain diseases and insects were made for the U.S. Forest Service 
Regions and Areas as follows: 

Region 1 - Spruce budworm 
Region 2 & 3 - Spruce bark beetle 
Region 4 - Mountain pine beetle 
Region 5 - Dwarf mistletoe - PP (So. California) 
Region 6 - Root diseases (Poria weirii) 
Region 10 - Blackheaded budworm 
NES&P Area Scleroderris canker 
SES&P Area - Fusiform rust 

A special task force committee appointed at -the meeting developed • 
guidelines -on ·what values and resources were to be considered. The 
basic concept · and hope ts that if the assigriees can come up with the 
methodology for the assigned pest, the same methods (maybe only 
slightly modified) can be used for other pests -in the same group. 
For example, if we can determine how to measure the impact of Poria 
root rot, we should be able to more or less use the same techniques 
for other root rots. 

In February of this year, ·the U.S. Forest Service took up this 
impact question again at a nationwide meeting in Arizona (Marana Air 
Park). Over 60 people attended from the Forest Service Pest Control 
groups and Rese 'arch Stations, Universities, State Forester Offices 
and private industry. There were also two or three from Canada. 

The first task attempted was to define the term "impact." 
This seems simple -enough, but I want to illustrate, if I can, how 
elusive this subject is by giving you a sample of some of the 
definitions that were developed ·by the various geographic teams 
assigned to this task. 

1. Impact occurs when effects of insects and diseases result 
i n a response by people. 

2. Impact is the ability of particular practices or age nts 
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to change wood yield from some established norm, either positively 
or negatively. 

3. Impact is the departure from attaining management objec-
tives, including aesthetics, wildlife, timber, recreation, water, 
and range. 

4. Impact is the summation of the decreases in forest resource 
benefits, as defined by a policymaker, over a specified planning 
period resulting from the action of insects and diseases. 

5. Impact is the net effect of diseases, insects, and other 
forces of change on current social, economical, and ecological 
forest resource values. 

The group settled on a definition something like this: 

Impact is defined as the cumulative net effect of 
pests on specified forest resources and trees that results 
in a present or future change in management objectives or 
action. 

I think a more or less direct quote from some of the introductory· 
material also developed by the group at that meeting sets the stage 
for this panel very nicely. I have changed it only very slightly 
to meet our situation here. I think it is very representative of 
the current opinion-at least in the United States-on where we are 
on this subject. 

Forest diseases affect forest resource , uses, values, and produc-
tivity in many ways. The cumulative net effects are limiting and 
disruptive to program planning and execution in all functions and 
levels of forest land mana,gement organization. Insect and disease 
effects relate to (1) forest inventory, (2) forest management plan-
ning and decision making, (3) economic analyses of timber and 
related resource uses and outputs, (4) environmental enhancement, 
modification and protection, (5) forest pest control planning and 
action programs, (6) forest insect and disease research orientation, 
organization, and direction, and (7) over.all integration of research 
and action programs. More broadly, ins .ects and diseases have major 
ecological, economic, and sociological impacts on all aspects of 
private and public forest resource management in the United States. 

We do not have an adequate system for measuring, evaluating, 
and predicting insect- and disease-caused impacts on the forest 
resources of the Nation. Basically, we lack a clear understanding 
of the concepts and practical implication of pest impacts in the 
total space-time frame of the .resource management process. The 
data from past work and present data inputs are incomplete. Speci-
fications for the kind and quality of data needed, criteria for 
interpretation and evaluation, and bases for value judgements have 
n ot been established on a sufficiently broad scale . We have some, 
but not all, of .the knowledge and methodology needed to fill these 
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voids and develop an . effective, integrated .forest disease impact 
survey and evaluation system. 

The need · for adequate forest disease impact inputs into all 
planning and operations is urgenL Public concern. for the rationale 
and just -ification ·of · forest pest control decisions and the methods 
used ·for control are increasing. The balance of production-, pro-
tection-, and utilization-oriented activities _is tmd.er close . scru-
tiny by individuals and groups within and outside the government 
and ind us try. Reliable pest impact information is needed to: 
establish priori ties for research and act .ion · programs; make benefit-
cost, biological, and postcontrol evaluations; develop the scope of 
pest detection efforts; and prepare meaningful environmental impact· 
statements for pest c'Ontrol projects (needed for Federal projects) . 
We ne.ed an adequate impact data and information base for both. 
research and action programs now. Whether we · are . researchers, 
control administrators, or educators ·, I believ:e our futu.re, and 
in fact our.very existence, depends on it. 

Our four panel · members have some of the ani:;wers which . they will 
present to you now. 

IMPACT OF ROOT ROTS IN YOUNG DOUGLAS-FIR PLANTATIONS. 

G. W. Wallis 2 

The material upon which this paper is based was obtained, for the 
most part; from detailed observations on three plots, comprising 
approximately 21 acres, established in three plantations on Vancouver 
Island, British Columbia, The paper by Foster and Johnson (1963) 
provides details of the stand and of plot establishment. Their 
assessment of diseases present at the commencement of the study 
was as follows: needle casts, terminal bud injury and terminal 
dieback - present but damage was such as to be of minor concern; 
frost and sunscald injuries - common in all areas, appeared to 
act as favorable . entrance courts for wood decay fungi, particularly 
Sterewn sanguinolentwn; root rots - common, affecting over 20% of 
the trees in one area, 95% of the infections were attributed to 
ArmiUaria meUea. 

We have been following the progress of · disease in . these plots 
for 11 years, i.e. from stand age . approximately 15 to 17 years to 
26 to 28 years. Root rot-wise, this period will probably be one 
of the most interesting in the life of the plantat:lons . 

No new diseases were recorded, from those reported · orig i nally, 

2Pacific Forest Research Centre, Victoria, B. C. 
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during the study period. Needle casts and terminal bud injury con-
tinued to be classed as of minor concern. Dieback of the main · stem · 
and associated laterals in the upper crown occurred on a few trees 
in the three areas. In most cases ., . dying back continued • over a 
m1mber of years; however, all trees eventually recovered and secondary 
leaders took · over from the . original teI'1Ilinal.. Isolations . from. 
affected . tissues implicated, the canker fungi Diaporthe Zokoyae Funk, 
Dermea pseudotsugae Funk; and Xenomeris ~ietis ·. Barr as the causal 
organisms. 

Trees with severe sun.scald and frost injuries, and growing in 
the stands adjacent to the ' plots, were · dissected 8 and 11 years after 
the 1.nJ uries occurred. Contrary to the original findings, the 
injuries .did not serve . as suitable entrance courts for wood decay 
fungi, or if · fungi did become established, their development was 
extremely limited in hemlock as welLas Douglas-fir. 

. ' 

ArmiUaria .-meUea, Poria weirii, and Fomes annosus were 
responsible for most root rot infections recorded throughout the 
study period. A. meUea contin4ed to dominate · the .incidence of 
infections . Of most -intel;'est, however, was·the fact that of the . 
1000 odd trees with active A. meHea early in the ' study, 25% had 
callused and were classed as .healthy by the.end of the examination 
period. In addition, 60%, although not completely recovered by 
the . final, examination> had active callus. Dissection of trees in 
this latter category and growing in the stands adjacent to the 
plots ' indicated that these . trees would rec.over fully in time or · 
would recover with only minor amounts of . butt ·. rot. We were not 
able to find any · correlation between site or crown : class. and the · 
ability of a tree , to callus A; meUea infections. 

The numbe:r of ,infection centers .attribut,;i.ble to A. meUea · 
increased .about . 50% during the 11-year study period and the numb.er 
of trees with active infection more than doublec,l : The number of 
trees per infection center, however, · increased only from L 7 to 
2.3 . Most of the increase .occurred .in the firat ·si:ic years ·of.the 
study period. 

We attempted t ·o forecast the significance A. meUea would. 
have in the stands when they reached 40 years of age and assuming 
they would .be brought under management .with a stocking of 185 
trees per . acre < If the centers did not increase in size but . all 
trees with active infections but no callusing died, only two 
openings in -all three plots would be -created which would be large 
enough to accommodate a 40-year-old tree. If all trees with 
active infection, including· those with callus, died, the number 
of openings which would accommodate .a 40--year-:-old tree would 
increase to only five in all three . areas; 

Poria weirii and Fornes annosus, being responsible for less 
than 5% of the root . rot infections at the first examination, 
accounted for nearly 22% of the root rot by the end of the study. 
The nu .mber of infection centers increased seven-fold, the number . 
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of infected trees increased 13 times, and the number .of infected 
trees per center doubled. Openings of up to 16 trees were 
recorded in the more badly infected areas • . Trees infected . by 
P. weirii showed a high rate of mortality and no evidence of 
callusing of infections, similar to that noted for A. meUea, 
was found . 

In predicting the ·effects of P. weirii and F. annosus in 
the stands at age 40, with a stocking of 185 trees ·per acre, we 
assumed the incidence of · infect -ion centers would rema i n constant 
but the existing centers would enlarge at a .rate · s imi lar to that 
which occurred during the·period of examination . In two ofthe 
areas, the · openings created would not .be of concern to managers 
as they would . not . be large enough to acconnuodate significant 
numbers of 40..:.year"-old trees. In the third area, where P. weirii 
was well established, four .openings per acre would be created 
which would be large enough to accoiilillodate . a 40-year-old tree •. 
The largest;. openings would acconnuodate 4 to 5 trees 40 years of 
age. 

MEASURING DISEASE IMPACT IN · RECREATION SITES 

Neil J. MacGregor 3 

Presented by Leonard Felix 3 

The National Forests of California contain about 2,500 
developed recreation sites that , occupy 22,000 acres. These · sites 
can accommodate up to 400,000 visitor$ at one time. · Other Federal, 
State, and County facilities probably would bring the number of 
forested sites in California to at least 5,000 and .their capacity 
to more than one million. In addit io n, much fqrested land · in the 

· state is managed for extensive visitor .use. (The National Forests 
alone contain more than one million acres in this category.) Thus, 
the task of measuring disease impact in Californi a's re creation 
sites is a big one. Today I shall· outline briefly the early efforts 
of the California Region of the Forest Service in getting on with 
th i s job. · 

First, we should distinguish between recreation forests and 
timber fores ts: · the former . are managed mainly for the ·direct 
personal use of visitor~, th e latter for commodity production. 
Each yields a "product,,; although that of the . recreation fore st 
is the more difficult to measure. Nevertheless, the "yield" of 
a recreation forest can be determined (or estimated), so that the 
same methods of impact eva luation that are applied .to timber 

3Div ision of Timber Managem ent, U.S. Fo_rest Service, San Francisco, 
California , 
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forests can be applied as well to a recreation forest . . 

The California Region, cooperating with the PSW Station and 
the University of California has begun twO.impact evaluations in 
developed . recreation sites: one for Fames annosus·in Yosemite 
Valley, and one for dwarf mistletoe in four selected campgrounds 
in southern California. · Both evaluations are based on the same 
set of assumptions: 

1. Trees and associated vegetation provide a forest setting 
without which a site would be much less "productive." 

2 . The pathogen will affect .some .or all of the trees, in · 
time altering the character of .the forest setting; · changes in the 
forest setting maybe adverse, neutral, or even beneficial, . 

3. The site as a whole has a dol.lar value, . as if it were a 
privately owned investment property. 

4. Impact is. represented by the net change, brought about · 
by the pathogen, in the total dollar value of the site. 

In practice, this evaluation process will be carried out in the . 
following way: 

1. Assuming the site to be privately owned, and using what-
ever criteria areinost applicable, estimate its present market 
value. 

2. Estimate the effects of the pathogen, considering only 
those functions of the · host trees that are recreation-oriented; 
these functions include providing shade, visual screening, and 
scenic interest. Express pathogen effects a& the extent to 
which the recreational usefulness of the site 'Will be reduced. 

3. Adjust the factor from step 2 for the time at which the 
damage is expected to occur. · Assume that damage occurring 
immediately will have the greater dollar impact than the impact 
from damage occurring in the future. 

4~ Es·timate and discount to .the present ·additional .manage-
ment expenses resulting from.the disease. The cost ·of :removing 
dead trees or of reforestation ·are examples of such expenses. 

5 , Compute impact as illustrated in the following example: 

Value of Site: $400,000 

Ut i lity Reduction: 30% 

T~me Adjustment: 50% 

O,the .r Expenses : $10,000 

IMPACT= ($400,000)(.30)( . 50) + $10,000 = $110,000 
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In principle th _e impact .value computed in this way · represents the 
maximum expenditure · for · control that c~ be justified · economically . 

Yoselllite Project. The Fomes annosus evaluati .on in Yosemite 
Valley is nearing completion. It is being carried out as a cooper-
ative project by the California . Region · and the University of 
California. Iii 1971 Leonard Felix, . then a post"-doctoral fellow 
in the Department '. ·of ·Plant Pathology, located and mapped about · 100 
infection centers in · deveioped sites within theVal1ey . From early 
maps some centers we--re dated - to the mid--1930s ·. In the ·course of · 
the project -all developed -sites in the -Valley · were .carefully 
searched for evidence . of· the disease ·. · When_ all necessary informa-:-
tion on these centers · has · been · assembled, a teatll representing the . 
Region, the University, and . the Park will attempt-a cehter-by-:-center 
evaluation of this condition. 

_ Dwarf Mistletoe - ProjecL The dwarf mistletoe .project is being 
carried ·out by · an interdisciplinary team , drawn from · the ' Region, the · 
Station, and the University. The team inc:J.udes · fo ,resters, plant 
pathologists, landscape architects, recreation .specialists, .and· 
land m·anagers. The team · will vi .sit . four campgrounds on three -
National Forests in southe .rn California, and will. make the estimatea 
required for the impact equat-ion. 

PORIA ROOT ROT IMPACT DETERMINATION 

David W. Johnson 4 . 

I. Introduction 

Poria weirii incites a serious root disease of many Pacific 
Northwest conifers . Douglas-fir west of the Cascade Range is the 
most economically important and widespread -host. The primary 
damage caused by the . fungus is _tree mortality, although growth 
reduction and butt rot also occur. 

In the past; surveys conducted to determine -the importance 
of Poria root · rot have been restricted to measuring im1>act. on · 
timber volume production, most often in heavily infected stands. 
This study was initiated . to develop methodology for measuring 
impact of.an important disease on .our forest resource. Impact 
data gained from such studies can be used to establish research 
priorities and support funding. 

II. Objectives 

This _past sunnn:er ·we tested methods of estimating impact of 

4Division of Timber Management, U.s~ Forest Service, Portland, Oregon. 
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Poria on three major forest resources, including timber, recreation, 
and wildlife in west side Douglas-fir stands on the Gifford Pinchot 
National Forest. Hope fully, . this methodology can be adapted for 
use with other important root disease fungi, including Fornes annosus 
and ArmiUaria meUea. · · 

III. Survey Limits · 

Poria weirii has a large geographic and host 
i mpacts on various forest resources ·are numerous 
lim its by ne ce ssity were imposed on the survey. 
the major economic and management impacts of the 
was limited as follows: 

A. Forest type - Douglas-fir, coastal form. 

range. Its possible 
and complex, thus 
We considered only 
disease. Its scope 

B. Land area - Gifford Pinchot National Forest .which contains 
numerous P. weirii infection centers in the Douglas - fir type. 

C. Time - Estimate impact for the existing situation only; no 
forecasting attempted. 

D. Resource impacts - The net impact of P. weirii will be 
evaluated quantitatively or qualitatively for: 

1. Timber volume. 

2 . Stand composition and stoc~ing. 

3. Fire hazard. 

4 . Wildlife habitat. 

5 . Undesirable effects on · humans and constructed facilities. 

Whenever possible ·, monetary values will be assigned to the impacts. 

IV. Survey Design 

As a survey design, we chose to use the permanent Timber Manage-
ment Inventory .Plot System (1). · Inventory data obtained from these 
plots is used for preparing timber ~ariagement plans, including the 
allowable cut. These data served as the source for measuring impact 
of Poria on the timber resource. 

The basic sample for the inventory plots consists of field ·plots 
located on a systematic grid 1. 7 miles square. Each field plot con-
sists of 10 sample points distributed over 1 . acre and located · at • the 
apexes of equilateral triangles with 70-foot sides. At ·each ·of these 
points, data are collected on species, size, and quality characteris-
tics of the trees present. Tree mortality and damage estimated to 
have been caused in the last 5 years are recorded by broad categories 
of causal agents such as insects, diseases, fire ., an imal, weather, 
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suppression, logging, and unknown. 

Information on . each field plot is stored on. computer cards and 
tapes. 

V. Field -Plot Selection 

Data print .;.outs · were requested . for all plots~ · · The last inven- . 
. tory on the -Gifford ' Pinchot ·. National · Forest '·Wa~ cond~.rcted ·in . 1969. 
The data print-out from 814 ·:plots : distributed :_over the entire 
forest were scanned for plots likely to · contain · dieease-caused 
mortality (possibly Poria root rot) and ·unknown'-caused mortality 
in Douglas-fir. Of the .814 plots, 74 fit the · criteria for 
Douglas-fir mortality ·_ (disea _se- and unknown-caused) . 

Inventory phatos · were · used -to reiocate the fieid .plots. The 
original plot records .were \ used . to determine ; the number and 
locati,.on of dead trees ·; · · Of the .74 plots · s ·el ·ected for visitation, 
58 were checked -(16 could not be · found . or were ·inaccessib:).e). 

Each numbered · tree ,on the plot · was ,_ examined for evidence of 
P. t,)eirii (W'in,d-thrown · trees, buttressed roots ·; incipient . decay, 
ectotrophic mycelium at the root • col'iar, · laminated ·decay, and 
setal .hyphae). 

Of -58 plots visited; seven contained suspected .P. weirii-
infected trees, The age of these . stands ranged ·: from .14 to 60 
years old. 

VI. Impact Determination 

A. Timber _- "Impact of ·Poria root rot on .timber -resources 
and related .values will be determined by · the - -f~llowing methods: 

1. Timber · volume - .Ar}. es .timate · of Douglas-fir mortality 
attributed .to P. weirii on the ' Gifford ! Pinchot National Forest 
wil.1 be .made by subtracting the .volumes of individual in.fected 
trees from the . total plot volumes to get net volume. These . 
figures represent -mortality, not growth losses . 

.2. Stand composition - The impact will be _esti~ated by 
comparing species coinposit:j.on inven~ory .data · (numl;,er .s and types -
of · tree ·species and -understory vegetation) of P. wei r-ii-infected 
plots to uninfected plots. No monetary values will ·r e assigned. 

3. Stocking - The impact will _be . estimated _py comparing 
stocking inventory data (numbers and dertsity of stems per acre) 
of P. weir-ii-infected .plots to uninfected plots~ No monetary 
values will be assigned. ' 

4. Fire hazard - This impact will be measu ~ed by esti-
mating the "rate of spread" and "resistance to control." These 
estimates will be made by following the procedures given in the 
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"Guide for Fuel Type Identification,". United States Forest Service, 
Region 6, 1968, 48 p . (2). 

Fuel type identification has been completed for all 
areas on the Gifford Pinchot. Field plots with Poria-caused 
mortality will be reevaluated -to determine if the disease has 
caused a change in the fuel type classification. 

For impact of P. weirii on the other resources, very 
little quantitative data is available. Systems- for measuring 
impa ct of any disease have not been developed; therefore, consul-
tat i on with specialists , in recreation, watershed; and wildlife are 
necessary . 

B. Recreation 

Trees killed or weakened by P. wei.rii in forested recrea-
ti0n areas present a potential hazard . to the public ·. The weakened 
root systems of infected trees · make them susceptible to windthrow. 
Both property damage and bodily injury to recreationalists may 
occur if a Poria-infectedtree falls while the site is occupied. 

All forested, developed campgrounds and picnic sites with 
Douglas-fir as a major species on the Gifford Pinch o t will be 
surveyed and presence of P. wei rii noted. Detailed data _will be 
gathered on the level of hazard presented by infected trees and 
the cost of cleanup using · the procedures outlined by Lee Paine in 
"Accidental Hazard Evaluation and Control Decisions on Forested 
Recreation Sites" (3). 

Hazard is rated · as the product of . the probability of 
failure, the probab11ity · of impact; · the damage · potential of the 
possible failure (based on d . b .h . ·and type of -failure expected -
limb, upper or lower bole . or root) and· target .-value. 

If the hazard exceeds an administratively established 
control . level, removal of that tree will be recommended and cost 
determined . 

Of a total of 66 acres on the Gifford Pinchot; 34 have 
been checked and 8 had Poria-infec"ted trees. These -areas will be 
used for detailed studies on recreation impact . 

C. Wildlife 

Poria weirii may have a number of possible indirect impacts 
on wildlife. The disease creates stand openings and an "edge 
effect" which may be favorable to various forms of wildlife. There 
are changes in tree species composition of the stand as the more 
s us cepti ble species are .killed and replaced by more resistant . 
species . 
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An evaluation of P. weirii impact on wildlife is thus 
mainly -qualitative. In order to obtain some meai;;ute of •impact, a 
series of paired plots will be established, one plot on a Poria 
epicenter, the other adjacent to · but 'not within the infected area. 
The major browse and · £orb species, density, and use · by deer will 
be noted in each series of paired . plots • . · Infected · and noninfected 
plot data will be ·compared · to determine differences · in vegetation 
and carrying capacity for wildlife. 

VII. Summary 

I want to stress ·, that : this past summer.' s approach to the · 
problem was a first attempt, and several problems ._arose that need 
to be resolved. 

A. Problems encountered 

1. The· ·existing- systematic ·sampling schemes, including 
tbe TMl plots, ·as they exist at .present do not :provide adequate 
i~formation on individual disease problems in a form that can 
be utilized ·for impact measurements such as we· attempted this 
past year. 

2. · Th~ patchy distribution of the disease does not lend 
itself -to surVey by · current systematic sampling methods. 

3. It is believed that Poria does have an impact on · 
growth . of - its host; however, methods to measurethis impact .need . 
more .emphasis. 

4. In general, there are few guidelines available on 
impact determinations for any diseas ·e. Additional research input 
is needed, 

B. Suggestions . for the ·future 

Further refineme~ts in survey techniques are needed. 
Currently in Region 6- our inventory people -are developing a com-
prehensive inventory system called the ' 11 siuslaw Model." This 
system utilizes inputs from permanent inventory plots, individual . 
stand exams, and other surveys to de.scribe allowable cut and . silvi-
cultural prescriptions. A priority rating system is imposed on the 
system to determine stand treatments and timing of treatments , 

Pathologists and entomologists should also have inputs 
into this system and make their needs known during the develop-
mental stages .of models such as this. Hopefully we can benefit 
from such input and obtain more .meaningful ·estimates on impact 
of various forest pests. 

Literature Cited 

1. U.S. Forest Service. 1969. Field instructions for 

51 



integrated forest survey and timber manag~ment i nventories -in 
Or egon, Washington, and California . 

2 . U.S. Forest -Service . 1968 . Guide for fuel type identi-
fication, R-6 . 48 p . 

3. Paine, L, A. 1971. Ac~ident hazard evaluation artd 
c ontrol decisions on forested recreation sites • . USDA Forest 
Ser v . Res . Paper PSW-68; 10 p . 

THE GROWTH IMPACT OF DWARF MISTLETOE IN 
MANAGED PONDEROSA PINE STANDS ON NATIONAL FORESTS 

IN OREGON AND WASHINGTON 

James S . Hadfield 5 

As late as the mid-1950s, cutting of large, - old growth was the 
only timber management activity conducted in many ponderosa p i ne 
stands in Pacific Northwest National Forests . The objective of 
this cutting was to remove as many high-risk trees, as character-
ized by the Keen risk rating system, from as large an area as 
pos sible , Millions of a cres of overstocked understory stands were 
not · t r eated except .for partial overs tory removal. Today, however, 
i ntens i ve s ~lvicultural treatments such as tree .selection, stqcking 
contr ol, an.d brus _h control are commonplace . For example, approxi-
mately 40,000 acres of overstocked ponderosa pi ne stands on National 
Forests in Oregon and Washington were precommercially thinned last 
yea r. Each year the acreage increases and treatments be come more 
i ntens i ve . 

The r es ult of the s i lvicultural treatments has been to in cr ease 
t he gr owth rate so that trees rea ch a mer chantable size in a much 
s hor ter pe r iod of time than they would i n an unmanaged stand . The 
ro ta t ion age for ponderosa pine is . now 80-120 years, dependin g upon · 
t he s i te. It i s no longer -nec es sary to grow trees .for 200 or more 
y_ea r s . Trees 12 inches in diameter are . merchantable. 

Most of the ponderosa pin e stands rec eiving the treatment s 
are oversto cked with as many as 3,000-4,000 stems per acre. 
Desp i te the i r sma ll avera ge diameter the trees are often 20.-50 
years old. More than 50 percent or in excess of 20,000 acres of 
the stands thinned in 1971 are i nfe s ted by the dwarf mi stletoe, 
Arceut hobiwn campylopodwn . The i nf es tations typically originated 
f rom the overstory which has sin ce been harvested or destroyed. 
The Forest S.ervice policy in Oregon and Washington is to control 
the dwarf mi stl e toe in these stands by cleaning in .conjun c tion wi th 

5Divisi on of Ti mber Man agement, U.S . Fore s _t Se rvic e, Por tl and , Orego n . 
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thinnings. No thinning is supposed to be conducted until all the 
·overstory has 'been removed. If the stand has · an average leave 
tree cliameter . less . than . 5 inches and is . heavi .ly i~fested, the 
r~ .commendation is to destroy the stand . and regenerate with dwarf · 
mistletoe-free trees. 

In~ormation on the growth impact ca~sed · by dwarf mistletoe . 
infestations . on old-growth unmanaged ponderosa pine has been pro-
vided by Shea (1964) and Childs and Wilcox (1966) . Childs .and 
Edgren (1967) documented the impa ct .on ·growth -and· form of pines · 
averaging . 107 years old at the time of the .measurements . Unfor-
tunately, little is known about the growth impa ct in stands which 
will receive one or more silvicultural treatments during their 
rotation . A number of questions on the effects of •dwar~ mistle-
toe in these stands . need , to be a,nswered. For example: 

Does .ponderosa · pine dwarf mistletoe cause an unacceptable 
growth -. retardation in infected domip.ant . or codominant trees · 
thinned to a spa 'cing of at least . 18 by 18 feet? 

What amount · of dwarf mistletoe can a released pine tolerate 
and ·still maintain ' satisfactory growth? 

Is there . a diameter limit ·where it would be more . desirable 
to release an infected tree rather than destroy it? 

Is ·the apparent lack of or small difference . in ·growth . rates 
between light to moderately infected and . uninfected trees that 
have been released from competition just temporary or will it 
persist ·until the trees become merchantable? 

What are we buying with dwarf mistletoe suppression money 
i n sinaTl diameter · ponderosa pine stands? 

The most reliable -and statist i cally valid approach to answer-
ing these and ·s i .milar questions would be to establish a series of 
permanent plots .in pine stands with varying degrees of :dwarf mistle-
toe infes ·tations. Several site cl,.asses, spacings, diameter limits,. 
aspects; etc , , would have to be represented. The degree of . dwarf 
mistletoe infection and appropriate tree size and quality charac-
teristics would be recorded prior to tre~tment. The progress of . 
the plots .would then be fQllowed for several years after applica-
tion of the tre~ .tment. 

A small number ·of plots of this nature were established approx-
imately 15 . years a g-o by a silv i cultural research ,project . in the 
Pac:i.fic Northw e st Forest and Range Experiment Station . Although 
no data has been published, many of the . released i nfected trees 
appear . to be . g·rowin g well inspi te ot heavy dwarf mistletoe infec-
tions. Similar plot s have recentl y been es tablished by the 
Branch of Ins e ct and Disease Control. 

A major dr awback of th ese plots i s the y do not pro vide 
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utilizable information until they have been established for at least 
10 years, perhaps longer. · They should be . followed until the trees 
become merchantable or so slow growing that further data collection 
would be U11Warranted. Rathe r than postpone treatment in large acre-
ages of infested ponderosa pine stands until the permanent plots 
could provide the necessary information, it seems more desirable to 
seek out and test much shorter term impact assessment methods. 

This past summer the Branch of Insect and Disease Control 
started an administrative study to measure the growth-impact of . 
dwarf mistletoe in .previously thinned pine . stands. 

Records were searched and requests were made to . several east-
side -Oregon and Washington National Forests to locate some of . the 
earliest thinnings. Large-scale thinning began in 1958; however, 
many _of these stands were thinned to an 8 by 8 or 12 by 12 foot 
spacing. Release was negligible with these spacings so the search 
was restricted to thinnings whi~h more closely approximated today's 
standards . A number of stands which had been thinned . as early as 
1960 were located . on four National Forests. Ten stands with dwarf 
mistletoe infestations were selected for the study . Four of the · 
stands had been used by Flora, in an economic analysis of dwarf 
mistletoe control. The treatment in these four st"ands involved 
removing all trees with visible -dwarf mistletoe infections. Some 
infected trees had been ··pruned if they were needed for stocking. 
In some stands, dominant and codominants with a small ·number of 
infections were selected as leave trees . Other stands were . thinned 
str~ctly on a spa~ing criteria with little apparen t attention . having 
been paid to dwarf mistletoe. 

The date and type of each treatment was recorded for all ten 
stands . One-hundredth acre circular plots .were established at 
specified ·intervals on parallel transects covering the stands. 
The following data were recorded for each tree on the plot . 

1. . DBH 

2. Height 
3. Crown <;lass 
4 . Radia l growth since treatment 
5 . Dwarf mistletoe rating 
6. Ability of the le ader to respond to release 

The number of stumps in each plot were recorded. An estimate was 
made of the dwarf mistletoe infestation intensity in the stand 
surrounding the plot . 

Every tenth tree examined in the stand was felled and cut into 
five sections of equal len gth . The following data were recorded from 
the lower cross-section of each of the five pieces: 
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1.- Number ·of annual rings 

2 . Width of three ,inside the bark annual ring radii 

3. Width of three annual ring radii before treatment 

4 . Radial . grow.th since treatment 

The height growth since . treatment was determined by me~suring to 
the branch whorl formed the season of - the treatment. 

These data are to be used . to calculate tree volumes prior to 
and · after treatments . 

If an infected tree was : dissected, several of the ·infections 
were , clippedoff. These . infections were then cut through the thickest 

· part · of thesweiiing to·determine the approximate date of the infec-
'tion. This information •·.was to be used to estimate · the degree of 
infection at the time of ·: the treatment. 

A total of 883 · trees were measured · on approximately 450 acres . 
The · preliminary . results indicated , that· _ radial growth and height g-rowth 
decreased wi tb increasing dwarf mistletoe - infection rates. However, . 
many . trees appeare ·d to be responding to relet:!Se ' in . spite of dwarf . 
mistletoe ratings of -3 through 5. Similar findings wer e reported -by 
Shea and · Bellus chi (1965) in . a report titled, "Effects of : dwarf-
mistletoe on diamete ·r increment of . immature . ponderosa _pine before 
and after partial logging .fl The data also indicated larger trees 
are more likely to be infected · than smaller tree~ . 

By utilizing this approach we were able to take advantage of 
a maximum -of l2years · of ; interaction : between the tlwarf mistletoe . 
and the released trees. · If we had decided to · establish permanent · 
plots and impose · the ·, thinnings ourselves; we would have to .wait_· 
until 1984 to collect comparable ·data. : Further efforts are planned 
to locate stands · thinned ' 20 to ' _30 years ago . The study will be 
expanded to inc;Lude other tree· species. 

We feel a , number. of improvements . can be made in this approach~ 
Felling every tenth tree proved to be very time consuming and 
resulted in little additional information , In the future, incre~ 
ment cores will be taken from all trees to meas ure radial growth 
response. Dating infections also proved to be of little value. 
We are .more . interested in . measuring growth response than dwarf . 
mistle toe intensification . A basal area reading should be taken 
on the plot center to measure the amount of competition exerted 
on the plot trees. 

There are some serious drawbacks to the methods we employed . 
In .six of the ten stands, we did not -know what th e degree of dwarf 
mistletoe infestation was at the time of treatment . It was not 
possible to determine accurately the degree of . the i nfections in 
the leave trees at the time of th e thinnings. We were able to . 
make rough approximations of the de gree of infections by dating 
the infections and recording their locat io ns i n the c rown. I t • 
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was not p9ssible to accurately . determine what types .of . trees were 
cut. We were forced to rely on scanty records -an~ to examine trees 
and stuinps -which were often par'tially decomposed. 

The growth impact data collected in . this study will be u~ed to 
help develop cos t - b'enefi t evaluation for thinning in . dwarf mistletoe-
infested ponderosa ,pine stands. Accurate cqst data for thinning in 
infested stands are available but until :now very lit~le data were 
available on the bene.fita accruing from suc}:l- treatments • . 

It -is our belief that by examining past treatments, being 
cognizant of their shortcomings . and by establishing long-term 
p l ots, we .can make accurate assessments of the impact of dwarf 
mi stletoes in managed stands, regardless of - the species . 
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PANEL IV - QUALITI-IN·IBE FOREST AND IN·1HE PRODUCT 

J. W. Roff 1 

Discussion ·· centered ' around the concept that wood quality in 
f ·ore~it .-prod'ucts -relates to its :intended use i11 s ·ervice _.and not · 
necessarily to it s · appearance as seen in - the forest . Because . the 
quality of wood · from the forest may be .. modified i n • ind us trial 
processes, po~ential defects related to the tree may lose their 
significance, thus . increasing the proportion of · the ·forest · crop 
that can be utilized, or create . other prob le~ ·in service. 

As background for the discussion Mr. Jack Wal t ers, -Forest 
Manager of the University of ·British Columbia's 12,000 acre - research 
forest, outlin~d plans for fut:ure _development • . Because of pressures 
of population growth he foresaw urban development . up to the . forest · 
boundaries . Irite11sive forest management ·will .be carried out only · 
on the most productive sites, fertilized . in part from sewage . Saw-
timber of present specfes will be cropped in 50-year rotation. For 
the most par ·t, th :e remainder of the forest will be .for recreation . 

·There was .concern for the possible effect - of the _high nitrogen • 
content · of the fe-rti.lizer ut5on :rnizomorph development and occurrence 
of root rot. Cellulose content and tracheid length .resulting from 
the expected growth _ acceleration had not been studied . 

Tony Csei:jesi, Western Forest Products Labo ra tory, dealt with 
the production of extractives by the tree and the _p_ossibility of . 
modifying this by fore .st management, depending upon whether low 
extl:'acti,ve · mated .al was favored as in pulp or high extractive . for 
durability of the wood. The , future of forest: products .. as a .source 
of chemicals now supplied .through mini ng or the petro-che mi cal 
industry was ;indicated. 

While there was a possib i lity of manipulating genetics of 
trees to produce a product .suited for the purpose re .quired, it was . 
felt . that the most .des-irable quality, as far as manuf;acturing was 
concerned, was that of uniformity in th :e raw mate .rial. 

Dr. Wayne .Wi~cox, Forest Products Laboratory, University of . 
California, Berkeley~ speaking on "Apparent and hidd,en defects in . 
products" noted that forest quality can be affected by agents 
which upset grow th, reduce stocking and ·destroy existing volume 
and this impact .can be measured and .hopefully controlled by modi-
fied management practices. Quality in the product, however, is 
more difficult to estimate in early stages of manufacture ., parti-
cularly - when "apparent de fec ts" seen in the log are not ·apparent · 
afterwards but "hidden" defects not previously observed until 
manufacture, eventually render the product ·unsu it able for use . 

1Fores t Products Laboratory, Vancouver, Bri ti.sh Columbia, Canada . 
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In whit _e fir., in California, two common conditions, wetwood · 
and dwarf mistletoe, come under the ,"apparent . defect" category. 
Each is readily seen ·in ,the tree or sawn log. Wetwood yielded 
higher than aver .age values for specific gravity and toµghness .in -
lumber. Mistletoe-infected trees yielded 'lumber of similar grade 
and quality to that f~om uninfected specimens. The assumption is · 
made that _quality in the forest, form - and increment and possibly 
tree species distribution, are _ chiefly affected by these "apparent , 
defects," hopefully they are controllable by management practices. 

Hidden defects like incipi ·ent decay en _ter _into forest pro-
ducts often because of lack of · recognition of symptoms. These 
may have been evident in the forest but became obscured along the 
way -from stump to stud. Very .serious losse~ result but, hopefully, 
will become less common in younger, managed fores ·ts. Ring shake, 
leading to longitudinal separation of wood along the grain, i$ 
another condition -which . may become visible on white fir only after . 
final manufactu .re. A possible association ·of shake with Sao'lytus . 
beetle was .suggested. 

Mr. Jack Roff ·, Wes.tern - Forest Produc _ts . _Laboratory, noted that . 
a forest · may _b-e called upon --to do many things from preventing 
erosion, c·oncealing campers to providing mater .ial for structures 
or fibre products. Graceful tree . forms, a quality revered by 
otherwise frustrated foresters was of little consequence -to one 
concerned -with holding soil. Despite the -traditional reve.rence 
for Douglas-fir in the West, both .as a tt:ee and as .a product, it 
was suggested that greater effort should be made _in planting and · 
managing western : red cedar forests because of the high losses 
from Poria we_irii whic _h are forecast in Douglas-fir -(and western, 
hemlock) . imma_ture s t ·ands. 

A rapid rate ·of growth is common ·in young cedar stands and 
while the strength properties for the lumber are inferior to fir 
or hemlock; it has a favored market position as finish and 
cladding because of appearance and durability. In spite of its 
lower speci:(ic gravity, utilization of cedar for pulp (now 20 
percent of the · B.C. kraft ·production) contim~es to increast:;. 
Former objection _s to the wood quali ·t;y, relating to shorter fibre 
and · higher extractive content · have been overcome through modify..: 
ing the pulping process. 

As _far as _ pulp material is concerned, . once problems of 
bringing trees .to harvestable _ age are mastered, presence of 
decay in logs appeared of little significance, provided white 
rots were .concerned and .provided that .no voids from rot appeared. 
On-going research suggested that losses in the -tree from common 
org -anisms such as Fornes pini and Eahinodontium tinatori_um may 
not be apparent in terms of yieid and strength of. kraft ·pulp 
made from such incipiently decayed -material. 

Sapwood-heartwood relationsh:1,ps, moisture content · and rate 
of ,growth were ·seen ·as factors in wood products . qual,ity which 
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may be readily affected by forest nianageniento Modification of 
industrial practices in sea.sorting wood ·, · iri wider use of preser',(a-
tives and of engineered truss design and · laminated wood members 
may be required to maintain utility standards . 

In the face of ,competition from other products, concrete ., 
ste _el and -plastic, it was ' felt that · the wood;..using iridustry could 
continue to produce · an economical ·product · as long as. it was supplied 
with a sufficient volume of solid but not .necessarily diseas _e-free 
wood. · 

APPARENT DEFECTS AND HIDDEN DEFECTS 

W. Wayne Wilcox 2 

Int;:roduction 

All of us from :forest manage:r;, to wood-.produc ·t prodqcer, 
to consultant (such as the forest pathologist), to consumer - are --
concenied .with the problem of wood defects . We want -to _produce the 
greatest volume of wood products of the greatest utility, value and _ 
reliability that we can from every acre : of -commercial forest land. 
As forest pathologists we concern ourselves primarily with _ agents 
which x:educe stocking, upset desired species mixes, reduce growth; 
or destroy present volume. We can ·look at a decay column in a log 
and determine how •muc;h of that log :is unfit for use in most wood 
products. We can .even look at a . s t;anding tree and, from external 
i~dicators; estimate the v0lume of wood substance -that will probably 
be ·unacceptabJ,e for many uses. 

But there is one group of defects that we now approach with 
considerable uncertainty . of knowledge . When dealing with this 
group -, the information available. f:r;om the standing tree or bucked · 
log is -inadequate to accurately predict the effect and importance 
that a certain condition may have on production and the q_ttality of . 
the final product, The group may be said to consist of two parts: 
the hidden defect (which is not visible in the tree or log but -
which exerts its effect du.ring processing or use) _and, , for want 
of a better name, what I would like to call the apparent defect 
(a condition apparent in _the tt;'ee or log whicl). coul,d reasonably 
be expected to cause problems during processing or use, but which, 
in -fact, does not) . These defects .are difficult to study, but with 
production costs and demand for wood products steadily increasing 
while pressure for reduction . of area available for wood production 
also increases, I think we must study them . I hope that during 
the present discussion we might, as a group, list a number of 
such defects worthy of study, and · inc,rease our understanding of 

2Forest Products ·_Laboratory, University of California, Berkeley 94720 , 
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the potential importance -of - eac _h .one. To get the thought processes : 
started .I'd like to briefly discuss a ,few wood-defect ·problems th~t 
I have selected as being of · -critical importanc;e. 

Ridden Defects 

I shall .discuss hidden defects rather quickly not because they 
are not important but primarily because I haven't worked much in 
this are ·a, although I hope to~ · Perhaps the .most familiar hidden · 
defects are decay columns shorter than the ·length of a log for 
which there are no external indicatore1. Here, . however, I would like 
to point out an insidious problem that may be of even greater . 
imp-ortance ·in .some .species - that of . ring shake. Gene Pong, of -
the Log Grading project of .PNW at Port .land, and I ·have been st1,1dy-
ing defects in -California ·white fi .r for several years and all the · 
data .I will be presenting today apply specifically to this stuqy. 
A problem that one · quickly notices when dea+ing with ,whit~ Hr, 
whet:her in the saWl!lill, on the veneer . lathE;, or in the laboratqry 
while preparing specimens, is that a log, cant, or bolt will some-
times inexplicably fall apart while being cut, with the severance · 
following the direction of a given annual · ring. There will be no 
flaw or separation apparent · o~ the .ends or -sides of -the .piece, but 
on the next cut; it falls apart. Why? How can ,this be predicted? . 
How can this -problem be controlled or reduced? When such sever-
ances ·occur · in specimens ·in .the lab, I have ' .. observed .frequently 
that somewhere · along .the . plane of failure there ·is .an overgrown 
Scolytus ventrali's · cambial-p .atch kill. Is _ring shake in white fir 
always associated with Scolytus injury? If this is so, how can an• 

. entire slab or · b'olt sever whep. the patch or patc}?.es · involve such a . 
small amount of t~e · failure · surface? Could -the problem be averted 
by c·oi:itrolling Sao'Z'ytus in white fir, or could saolytus be con-
trolled? I do~'t know, but T think we should know. Hidden defects 
are insidious, for they rob us of volume and quality · that, up until 
the ·last moments of processing, ·we thought we had .. . 

Apparent Defects 

Loss in ·this -category occurs ,when .we see ·a defect .which we 
presume will adversely affect quality or ·use and _which causes us 
to unnece5sarily allocate the material to a less valuable use than 
usual. On the other hand, serious loss in product reliability and . 
serviceability may result from defects which can be recognized in 
the forest ·(and even accounted ·for in determining merchantability) 
but which -are not , re-recognized during or after ·processing. I · 
would here like to _ include .both .the above .types of defect under 
this category, and ·to discuss in somewhat greater detail ·an example , 
of each upon which I've been working. 

Wetwood in white fir 

Several years ago I became aware o~ complaints about excessive 
wetness in · the core of white fir logs. Some thought this wet core 
was . responsible .for severe checking during drying, that it probably 
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was incipient decay, and that it warranted .a scale deduction as a 
defect . Recognizing th~t many of . the symptoms were similar to 
the wetwood in hardwoods which apparently is associated with defect . 
and is considered a bacterial stem disease, I decided to study the 
problem . In California whi_te fi~ tetwood sympt<;>ms are most severe . 
and most typical in the center of butt logs or at most in the . lowest 
tw9 16-foot . logs. We fo .und .a bacterium associated with _this zone 
(l; 2) but .couldn't . find th~t it was doing anything to the wood""""'." 
even the pit membranes with which the bacterial cells were in con-
ta .ct were perfectly intact . The wood at . the center of butt logs 
was · slightly wetter . on the average . than other wood -in the stem · (3) 
and -took con~iderably longer to _dry, but once dried it had some of 
the most favorable properties of any wood in the t~ee - for example, 
in high specific gravity and toughness _ values . So, instead. of 
leaving wetwood in the forest or demoting the cut ·wood to a lesser 
use, we should dry it : longer and rejoice that it waf:i there. · 

Mistletoe .in ·white ftr 

Mfstletoe, ·partic~larly dwarf ~istletoe; is a _serious tree · 
killer and -deformer. Srivastava and Esau (4) . and ,others have 
shown that dwar.f.mistletoe infection causes -severe ·xylem cell 
abnormalities of a nature that ~ouJ,.d lead ·one to e~ect strength, 
shrinkage, · and other wood properties to be ·adversely affected . In · 
fact, Piirto (5) fotmd, for dwarf mistletoe-infec _ted lodgepole 
pine, that the moduli of elastic~ty and rupture and work .to the 
proportional limi _t were ··lower in infected than in noninfected wood. 
Curiously . enough, he also found that ·noninfecte<;l wood from infected 
trees ·had properties inferior to wood from noninfected . trees . 
Clearly, here is a pathological condition th~t we .should carefully 
identify in the . raw maJ:eri,al an,d -segregate for alternate uses at 
the processing plant. Or should we? · 

During our .study · of whit .e fir we found some noticeably swollen 
and ·readily identifiable mistletoe cankers, some ·of which contained 
decay . But for each such can~er .there were several more which had 
no swelling orwere .slightly · sunken, sothat only a sl<illed observer 
could .detect ·them. However, even the wood containing quite notice-
able .cankers wasn't treated any differently at .t;he sc1,wmill. Decay 
pockets may have caused . the sawyer t:o handle the log . differently, 
but boards from logs . having mist .leto ·e cankers j o:Lned . the green . 
chain just ' like any other boards. Surely then, by keeping track 
of every board arising from the 20 trees included in the study, we . 

/ should have seen a drastic ·difference between these inferior boards 
and normal boards in the original grades they received and in the 
degrade and los ·s they underwent · during drying and further processing . 
We should have - but we didn't! 

When degrade was se'gregated .Iog by log into four .defect classes 
(6)- no defect, dwarf mistletoe, true ·mistletoe, and "other defects" 
(consisting of -frost cracks, cankers ot\ler than mistletoe cankers, 
and -bleeding from branch stubs in the stanqing tree), slight :differ-
ences were . apparent, but were not statistically significant. We · 
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then determi •ned the .distribution of grades resulting from the .total 
volume of logs in each defect category (6). More · volume in clear 
and shop grades came from dwarf mistletoe and other defect logs than 
from non-defect logs, while true mistletoe logs produced much less 
volume in these grades than did non-defect logs . 

We began to worry a little about these data, however, bec~use 
of the different · locations of the defects. True mistletoe in white 
fir tends to be most apparent in the small logs at the ·tops of trees, 
dwarf mistletoe occurs thrqughout the ·length of the stem, and the 
other defects just mentioned are associated primarily with lower 
logs. Analyzing the distribution of heights and diameters of the . 
logs .in each defect class proved that our worry was well - founded- . 
in fact, analysis of variance showed that log diameter .accounted 
for more . of · the total variation than did defect. We th .en treated · 
grade distribution and volume data .on a log-by-log basis by . analysis • 
of covariance and ' adjusted for . the effe .ct of diameter (6). After · 
adjustment the only differences attributable to defect which were 
statistically significant were in the shop - and dimension-grade 
categories . The only significant pairwise comparison between the 
no-defect category and any of the defect categories was in the 
shop grades between no-defect and dwarf ,mistletoe logs. This 
difference was in the opposite di.recti •on from that which would be 
consistent with a hypothesis of detrimental effects by dwarf · 
mistletoe. We must ,conclude from this that either the defects 
considered here have no deleterious .effects upon wood quality, 
or that present methods for detecting such defects are inadequate. 
The latter idea seems to me the most likely. 

But .there is a similar and probably even more serious detec-
tion problem which can be · illustrated by another example. This 
example . takes us back to hidden defects, as the mistletoe example , 
did basically. I recently was consulteci • in a lawsui -t involving 
failure .of a Douglas-fir ceiling joist. The piece of joist that 
was brought: . to in:e. for examination looked bright and sound, had a 
clearly legible structural grade stamp on it, and was terminated 
by a brash failure . The joist had failed without warning under 
the weight of a carpenter, severely injuring him. Microscopical 
examination revealed that despite the good external appearance 
of the piece, there was incipient decay present, most probably 
from heart rot in the standing tree. The case was settled out 
of court for in excess of $50,000. Like the mistletoe example · 
discussed, this was another case in which the problem -might .have 
been di agnosed in the woods but which lost its identity · going 
through the sawmill. Stress grading might not solve all problems 
of hidden and apparent defects but who presently knows what else 
could? Despite this, the industry is not even using the stress-
grading technique to achieve what quality control it could pro-
vide. Are wood producers concerned about the reliability of their 
product? If they are, there is a significant role to be played by 
forest path ologi s ts i n helping them id entify and diagnos e i mportant 
appa rent and hidd en de fec ts . 
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THE·SCIEt:ITIST IN TIIE SOurnwESf ENERGY PROGRAM 

Eslie H. Lampil 

Resource -managers in thi .s day and age of public concern are 
being faced with ·a ·:dilemma much in the manner ·of St. Peter .when 
he decided to take · a · shortvacation into the .cottt1try from his 
arduou~ du ti .es as tender · of the . pearly gates . Returning in a few 
days he was amazed to discover . that •.the ne_ighbor had moved the · 
common-boundary fence inside St. Peter's yard. Peter decided ·to 
go ·and talk the .matter -over with ·the neighbor. Judging this to 
be a case ·of , trespass .he asked Luci -fer why he had -moved the fence? . 
To this the devil replied insolently, "I just wanted to and -I did 
it," in a . tone .indicating 11 and what the h-...;.l are you going to :do . 
about_ it-" ~ St •. Peter; being a man of peaceable disposition and 
not taken to violence, said .he would get .. an atto+ney to determine 
in court this infraction .of law and ,get an order to return the 
fen~e · to . its proper lo~ation. To this · the .devil · laughed _and 
laughed with great glee. St •. Peter asked him why the laughter 
as ·this was no laughing matter. To this the devil replied, "And . 
where are .you going to get your attorney?" 

The dilemma in which natural resource managers find themselves 
during this period in time is a product of the age, not of the 
managers, or individuals; but · for want of a better term, it is a 
devil's brew ·· concocted over -many years by chance, by _ignorance, 
'and/or .combinations of · these circumstances to which we all . are 
contributors. 

During the next · few minutes .I hope - in - a · very . limited way to 
interpose into your rather speciaHze.d ·deliberations a . few notes~ 
not entirely harmonious ·or acquiscent with your philosophy; but 
which may hopefully bring to your attention the frustrations of 
an administrator and ·resource manager who .must contend with this 
tower of Babel in a .wilderness in which you .. as scientists and 
the ·public, often ·a very vocal one, seem to have less in common· 
as time goes .on~ 

Let me .hasten to add here that these .notes are not intended 
as a criticism of your actions .by any means but are intended 
rather as a critique of -our actions as scientists, as resource 
managers and .-administrators at .a time whe~ we· need some sc;,ul 
searching .over individual and . corporate responsibilities · ih our 
society . 

Natural resource .utilization is part of modern . man's pro-
gressiveness. However, the careless · utiiization of these resource .s 
has engendered in our modern society 'a questioning of the term 
progress and -triggered a small segment ·of this society into 
rebellion. 

1National Park Service, Santa Fe , New Mexico 97502. 
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A prime example .of .resource utilization on a ma$sive scale 
largely because of ·necessity ia involved in the present southwest 
energy program. Recently, during the past year, this program has 
been oppo$ed by many conservationists in the United States . I am . 
citing this as a typical problem presently . This is just one of 
the many others no doubt which you - as forest ,scientists will need · 
to consider in the future 'decades. So, I am exposing you -to a 
problem that has developed with a growing population in the south-
west United States . Briefly, this population increased by 54 . 8% · 
or over 2,296,000 persons in the states of Ut~; Arizona, Cc;>lorado, 
Nevada, and New Mexico alone in the 1960 to 1970 period . Under-
standably with this burgeoning growth a del!land for ad<;litionai 

. electrical energy developed both for use in the _se f i ve state$ and 
for exportation to the southern California megalopolis . 

Design and siting difficulties of nuclear power plants in the 
West -in .time to meet th:ls · increa:sing electrical power demand 
necessitated -a ·search ,for altet'Il:ative energy .sources for the 
period of the .1970s to . 1990s ; ·· Therefore this ·thermal power develop-
ment program was undertaken by the utility industry to provide the 
needed electr i cal energy from vast~ ·largely untapped coal . deposits 
in the Colorado River basiri . · 

The United States Government participation in this thermal 
generating plant program was approved by Congress in September 
1968 · th -r ough authorization of the central Arizona p ro ject . The 
first coal fired p·larit ' wa's · an alternative to cons t ruction of two · 
dams on -the Colorado .River for hydro - p·ower production which was 
opposed by conservationists . Further, the --Fedetal .Government also 
became involved in the program :as a contracting agent , to supply 
water for the thermal ' plants -cind· i$suing permits for the needed 
right-of..;.ways · over public · l'ands . 

Presently t ·here . are in ·existence 64 generating •plants . with 
production capacities of 20 mJgaw'atts or greater within the 
Southwest power complex. In addition to those · 64 power plants 
there have been conipletec;l additional coal fired plants of -major 
size 100 'megawattor-greater · in New Mexi co, Nevada arid Ari z ona . 
Also, addi-tional plaits 'of maj or size are -under construction, 
planned - or pr ogrl:immed by the .power industry tb be located . in 
Co;l.orado; Nevada, Wyoming and Arizona that will boost the total 
produ c tion capacity to 7,172 megawatts , The daily coal consump-
tion to achieve . this . prod 'uc •tion level is esti:niated to be nearly 
75,000 tons ; · To bring our ·prdbleni into somewha t ·sharper focus 
let us consider a 13,300 megawatt production level that will be 
achieved possibly by 1980 through operation of the .earlier units 
supplemented · by 13 ·addi-tional units ' at the /plants now under con-
struction and p:ropoS ·ed · for construi::tidxi . The. .. 26 production uni ts 
within this developmental framework will consume 145,000 tons of · 
coal per day . The da i ly emission of particulates, depending 
largely on degr e e :of plant efficiency ·and the insi::allatfon: and 
operational integrity ·of control eq uipment, may rang e · from as 
high as 146 tons per day fo a s· little as 85 tons ' per day. Again , 
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depending o:n efficiency _of . and the control equipment; the .emission 
of sulphur dioxides may range from a high of 1,610 · tons to as low 
as -1,300 tons per day. Nitrogen oxide emission will appro ximate · 
1,200 toris per day, while nearly 18,000 tons of ash ·_will be created 
daily through the combustion process. 

Again at a future _period it may be expected that when and -if · 
the development .of ·30,000 megawatts be reached, daily _coal consump-
tion for electric power Jnay total in the neighborhood of 290,000 
tons~ Emission of ·pal;'ticulates, oxides, and -trace elements will 
increasa accordingly. 

The fuel necessary to fire the recently construc~ed, now 
building and the proposed plants will come largely from ·native 
sources close . by the generating sites, . 

While no firn r-~stimates have been .made with regard to ulti~ 
mate acreages of the ·mined areas, a -majority of all coal required 
will be by · strip mining. The magnitu .de of the .field may be 
envisioned by the requirement of ·nearly . 75,000 tons of : coal per 
day · for present _production ·and an estimated 146;000 tons of coal 
per day required for plants -presently being ·constructed, and the , 
need -of 290,000 tons for possible projected future expansion in · 
the 1990s . · 

The Colorado .River Basin area containing this energy source 
is · a region of contra _sts and extremes with lll'l-ique land forms and 
feature$, In quick. perspective ,. this region runs the gamut 0f 
rich forest lands punctuated ·by 14,000 foot peaks to sweeping 
plateaus cut by steep .sided canyons; of fertile valleys or -arid 
desert · sands; of Death Valley and ·Salton Sea lJ!Ore than 20Q feet · 
below . sea level. Within this area is found the Grand Canyon of , 
the Colorado River and ,Lake Mead, the largest reservoir .in ·the 
Wes t _ern . Hemisphere · created by Hoover Dam, oµe . of the engineering 
marvels of the wo·rld. To the . north · is · the great Salt Lake; to . 
the east the majestic .bordering · Rockies. With.in this area are 
the outsfanding examples of · forest wilderness as embodied in 
the Bridger · Rational Forest located _in Wyoming's Wind River •. 
Mountains, at_1d the Wasatch .and Ashley. Nati _onal .Forests . spanning 
Utah's Uinta · Mountains, the · ·only major chain in the United States 
with an east-west orientation. 

Also the National Park Service administers in this area a 
total of 58 national parks, monument~, recreation areas, histo~ic 
s ~tes and memorials. 

Thi s whole area conta i ns examples of -all life zones - found in 
the ·United . Slates with the exception of the tropical zone of 
southern Florida ~ 

Annual mean temperatures range from a low of 27°F or less in 
the Boreal Zone typical of the high mountains of Wyoming, northern 
Utah -and Colorado to highs of 74°F in the lower Sonoran Zone of 
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Southern California, . Nevada, Arizona and New Mexico . Similarly, 
annuar i>re·cipitation averages . from the highs . of as much as 60 
inches in -the n.Qrth . to as little ·as 1.5 inches in the extreme 

. southern desert areas. Plant and animal life range across the 
entire scope of living things typical of these . zones • 

.. 
For our .purpose as forest scientists, forest ·and plant · 

pathologists; let µs . ccmsider that plant life organisms tend to 
accumulate certain materials such as _mercury ·, uranium, thorium, 
and other heavy metals. These materials · are often found locked 
in coal, and through the combusti ·on process, are released into 
the atmosphere . As an example; the ,concentrat i on of mercury in . 
the coal being .burned presently is approximately · the same as · 
cc;mcentrations of the ··metals in other rocks of · cretaceous age 
in the Colorado ·Plateau area . . . This means that as a result of · 
possible future - levels of energy production, which may utilize . 
approximately 145,000 tons . of coal ·daily, there may be a 
regional _emission of _merc\Jry .on the order of 6 to 24 tons per 
year . 

The ultimate impact of mercury and other trace metals on . 
ecosystems · is largely unknawn • . 

Soil algae . and lichens · are a.gen.ts . that stabilize surface 
crusts in dry . ,areas where ,macr9 :..vege.tation .and higher plants 
are lacking . Algc1e-st;abilized · surface crusts have been found 
to .play . a role as nit _l;'ogen sources in arid regions when bacterial 
nitrogen ., fixation .is lacking • . So, changes -i n · crus t forming 
ol;'ganisms due to .pollution factors could -have · an effect on 
nitrogen availabil_ity to highe,; plants .• 

. Sulphur ,diox;i.de, abund~t : in stack emissions from coal and 
o·il fueled i ildust rial plan ts, is recognized as one . of the p ollu-
tants causing dainage tovegetation under certain conditions .of : 
humidity and temperature. The effec ,ts may be chronic or acute . 
This gas is · toxic to some .plant . species i n co1;1centrat:i,ons . above 
0 ; l to 0.2 ppm, the effect being dependent , on length of -exposure 
time. Chronic injury to plants is caused either by rapid ab-
sorption of sulphur dioxide s.omewhat less than the ,amoun.t needed . 
to cause acute symptoms, or .by exposure for a long period of 
time to sub-lethal concentratio~s usually under 0 . 4 ppm, It 
must b_e recognized that the indiv i dual .plant species vary 
markedly in their sensitivity to pollutants, some being quite 
tolerant while others are damaged by various concentrations of 
S02 . The greatest effect . of S02 .on plants has been demonstrated 
where they -are grown on -sandy soils in regions characterized by 
high temperatures and high humi_dities which encourage ·high rates 
of transp i ration. - Experiments d~monstrate that a plant may be 
unaffected by e~osure to concentrations of the .ox-ides of sul - · 
phur and ni trogep. . alone in . a range of 300 to 80.0 percent of , 
normal; In a combination, however, exp-0sure to these two gasses 
destr ·oyed the plant • . 
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In ·these few moments we have reviewed very briefly a very 
present problem. Studies have been initiated by a few in -our 
scientific community tha .t may hopefully in time resolve certain . 
probleljls connected with pollution and pollution damage. 

Secretary of ·. the Interior Roger _Morton has expressed grave · 
concern over this problem and has directed investigations to 
determine the magnitude of environmental · deterioration from the 
utilization of · low grade ·coal deposits in electrical energy pro-
duction. From these . investigations, however, we find that ·very · 
few studies exist which are aimed to · determine the .effects of 
sulphur _oxides anc;l nitrogen ·oxides on native plants in cool, arid 
and semi-arid areas of westem North A~erica. · 

It is evident that ad<;litional work needs to be done. to fully 
ascertain the scope and degree of · impact of ·air-borne pollutants 
on the American Southwest · vegetation. It is equally evident -that 
one of the :great oversights of the past .century and possibly the 
last two decades of " scientific investigations . is the failure to 
ac}equately monitor .our environment. 

The present problems in the ·development of fossil fuel p·ower 
plants are environmentally significant~ The questions we need ask 
ourselves are not .new • . Our past mistakes are evident and they are 

-not comforting. So let us somewhat coldly and candidly question 
ourselves • •• Whe-re and .when did our scientific acumen -fail when 
the ponderosa pine stands of · the Sierra Nevada range began to show 
distress from ozone damage; or Los Angeles smog began to destroy 
the citrus groves, and the vineyards in : the Imperial Valley? Did 
we begin studies . to determine conditions distressing vege .tation 
in . western fores~s before the establishment . of smelters · and power · 
plants; before the ·masses -of people began to migrate -into the more . 
open -spaces of · the West? 

How much baseline information have we . collected in the case · 
of possible vegetation damage . and air and water ·pollution from 
fossi~ fuel utilization in power plants in the Southwest? 

Our retort, of course, is the classi:c stock .answer "We were 
not required to get . involved't and "We were not informed -officially." 

Unfortunc1,tely, I foresee ·the excuse that our administrative 
policies . forbid . action . on th:l.s "frontier of concern beyond our 
specialization" as ·· unacceptable to the public, their representatives 
ir:t Congress, or ·the resource manager and the administrator. 

Th~ ivory tower sanctity to which many of us migrated as 
specialists has little place in this age of real problems. The 
umpteenth and final bridge between what is known .and the unknown 
will not wait in the case of reali$tic .and pressing problems of 
our society. Problems we are not resolving but allowing to pro-
liferate into many new problems. 
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The expanding research pouring out ·of . government agencies and 
our . academic · centers can · mean -little to the resource manager unless 
these are oriented · to present day management needs. 

I have a feeling that we missed the boat during critical times 
in history when we could have, and we should have; voiced meaning-
.fui questions to our peers and in:1,tiated studies; valid studies, 
that would have provided valuable da ·ta to the presently sophisticated 
research systems~ ·· 

As I look .over this fence of Lucifers I have an uneasy.feeling 
that history will not buy . the eJ:Ccuses we may have to offer for our . 
failure to provid,e .practical and -valid solutions - to : environmental 
and ecological problems born .from mrui' s exces .ses; that man. will not • 
accept our idealism; that man expects results for every dollar he . 
expends on research ., meaningfu+ research, for problems of this 
generation and; future generations · of man; Mark my words, gent ·lemen, 
Lucifer is moving his fence . on . our yard! 

The membership in this The Western International Forest Disease 
Work Conference · are basically problem oriented people • . However, as 
forest .. pathologists and as scif,mtists you should not be tied entirely 
to the stocks of specialization; your interests ·shot1ld include the 
sciences -:-- the broad field of generalization in the sciences . - and 
let .me leave you with this final somber . thought - unless you, we, 
and our·contemporaries · can become generals to meet the ·demand , to 
interpret in meaningful terms . the fateful ene,rgie .s involved in a 
future society; man could by this hour _ have written .-his own orbituary! 
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BARK AND WOOD STRUCTURE AND PROCESS OF· _FORMATION OF 

ABIOTIC CANKER 

Harry Zalaskyl 

Frost ..... killing of . vital vascular tissues has a greE\t l'otential 
in canker inception in exotic and native . trees. If reGurtfant, it 
may reduce the food reserves at a critical time in ·the spring, . or ·. 
it may reduce the . capacity to ·store food in the .autunm. · Continuous 
devi talization often . leads to mortality . T1'1.e · genera . Popul·us anc,l 
Pinus, both having a wide geographic distri~ution, were chosen for 
anatomical study because of the prevalence o·f · canker, . dieback, loss 
of leader artd . stem deformati _on in young and pole-sized trees. In 
order . to ·obtain a full picture of 'host re(:!ponse to winter ·,±njury 
a study of , temperature records and of structute -of · rejuven 'ated bar~ 
and wood in injured stems se~ms indispensable~ 

Incidence -of Frost 

In many parts of the North Temperate zon ·e; fall frost sig-
nifies the approach of winter · and occurs during an· autumn ·, tran"'7 
sition. In -the northern Rocky Mountains, . foothills and boreal 
forest, autumn tt"ansition begins in the latter part ·of August in . 
many isolated valleys where . air draina.ge is • poor. It lasts longer 
in the high foothills anp. Rockies in the lower l ·atituci.es ·where 
winters • are shorter .but the frequency of warm spells arid cold 
spells also increases. In the plains country east of the Rockies, 
a similar pattern exists, except the autumn tl,"ansi _tiox:i is shorter 
and the frequency of warm spells and _cold spells decreases in the 
winter months. The latter anomalies are · confined almost entirely 
to November and March in the .northern latitudes and eastern longi-
tudes of -the Canadian Plains. 

The spring transition covers - a . period from the middle of 
March to the end · of June . in the Rockies and qigh foothills and 
during April and May in .the Plains area. In general, the fre-
quency of temperature fluct.uation increases partly because of 
chinooks . and partly bec~use of warming trends throughout the _ 
Prairies with the onset -of summer. Chinooks alox:ig the Rockies and 
foothills country produce a rise in temperature, -occasionally 30 
to 40°F within . an hour and terminate by the arrival of strong cold 
art _ic winds. A drop in • temperature from +40°F to -30°F is not 
uncommon; In some winters, artic winds push the chinook with 
sudden rises of 20°F well to the south and east of the .normal 
chinook belt into the Plains area. 

1Northern .Forest ·Research Centre, Edmonton, Alberta. 
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Bark and Wood Structure -of Canker 

Bark Structure -

In radial sections of . initial . canker~ damaged · parenchymata _in 
the cambium, cortex and phloem become physically disorganized by 
crushing, -collapse -and honeycombing. Disintegratic;,n of cellular 

. contents results in inter- and intracellular occlusions _ with gummy-
resin and pitch, respectively, · in poplar and · pine . · On the l:!.ving 
side of the stem adjacent to the canker, new periderm and phloem 
tend ·to unfold the edge of current · sapwood result i n g in . a raised 

_ ridge-,-like band. 

Radial sections of scabby bark in 2.a...year-old poplar and 
3-year-old pine show essentially the same seguences of necrosis • 
in the cortex and phloem ~· Discoloration ' irt puplar scabby bark is 
yellowish brown and that · of pine a reddish cir purplish brown as 
described bY Mull i ck '(1972) . Below ·the upper scabby bark of pop-
lar, a second · p·eriderm forms in the phloem and cortex with exfolia-
ti .on of the . ori"ginal. · In pine small but not · the large patches of 
scabby bark flake off after a second peridepn is formed . In _ large 
patches, phloem rays · proliferate to develop horizontal resin canals 
that coalesce 1nt ·o a single . pitch pocket. . Periderm sequences in 
later years consist of the same number of cork cell layers or 
several times - inor'e that). the original one. Accompanying them are 
wedges . of -rejuvenation tissue contributed by the phloem ray and · 
cortex. As riew excrescences develop unevenly, they tend · to push 
necrotic phloem layers intu , obiique alignment. In older wood, 
enlargement of the lesion in area and thickness of scabby bark 
follows each freeze-killing of the phloem alternating with sequences 
of periderm enclosing lens"'."like laminations. Longitudinal fissures 
characterize p'op·lar scabby b ·ark and pit ·ch pockets cha ·racterize pine 
scabby bark whi .ch ' of ·ten ' is raised along one side. 

The camb1um· ray initials at the interface of the phloem and 
xylem border i ng the canker proliferate to produce ray excres-
cences consistin ·g of . isodiametric parenchymatous . cells that r esult 
in a thick layer of occlusion tissues intergrading laterally with 
norm a l phloem . Sieve elements and . cambial initials are absent . 
Ray parenchyma, · retaining. their normal orientation throughout . the 
excrescence are -less conspicuous and shorter than the normal . cells . 
Diagonal sequences of periderm often develop in this tissue. 

Wood ·Structure · 

Frost ring is . the first -to form in . sapwood of stel!ls·with 
scabby bark but it may be 'absent , if the bark and sa pwood are 
killed outright in ·young trees; The first tissues to ·be formed 
have their ori gin in th e xylem ray of · the summerwood which pro-
liferate · in , the springwood to form · a ggre gate, multiseriate and 
uniseriate ra y s · in p op-lar and r ay excrescen ces in pine . Callo s ed 
reticulate wall thickenin gs are common in p aren chyma of the f ormer 
and . in ret i culate tracheids of the latter. All ce lls tend t o 
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retain isodlanrettic · form of ray initials ._ and · frequently they are . 
angular and · grobo 's ·~~ · :Interspersed among- them · are · ce11s of cambial 
origin, all of wlifch · become dominant ' a$ soon as · the cambium is 
reestablished ~ . Trach¢:i.<;ls frequently ·_have fine ·to b·road bands - of · 
spiral thickenings and ·ar~ · variously bent, forked, attenuated at 
opices or one eu·d angular and b.lunt or . rounded and ·· clavate. Vessels 
of poplar als ·o• stand · out because , of their . lateral · proliferations, 
forking aild s ·calanform , and' retidllate , pitting. ·.-Pres ·ence of atten-
uated border · plts ' ·mld ·· ca'.l,.lose · distinguishes ' thE?se · conducting ele-:-
ments from normal . ones . 

Anothe ·r _ extreme · variation ,of · wood structure = occurs at the 
mar .gins · of the · -canker ' where ·· ray . cells develop , weaker · isodiametr:l.c 
tissues similar ·to · the · ·ones oc-curring in ._ the phloem ·~· · Reestal;>lish -
ment ·of , the · c·ainbium at ·. the frost '. ring , and at the · margin . of · the 
canker shows a· wide range of development · and . maturation in , the 
sequences of · inu1t1pl:e ·. growth layers. - As 'in the -frost r:l.ng, align- · 
~nt ' of , ti ·ssues · b·e·c·omes quite . complex, involving some overlapping, 
twist;:ing and turning o-f -the · elements and :resulting- in interlocking 
grain of the · ,.food. · Obs-erva1;i ·ons · sho~ that · even afte ·r four months, 
reo .rientation of th ·e· eJetiients · does not oc ·cur~ · Ray proliferation 
diminishe _s . somewhat ·-but it ' continues to dominate · the multiple 
growth layer. · · Spiral tracheids are . numerous . except · for the gela..-
tinous fibers. 

Process of DeveTopment ·of . Canke -r 

· Phloem and · xy.lem· are most • vulnet'.able to freeze-killing during 
the developmental ·and · maturat;:il>n ' cycles . Dev:e1opment ·• of , the phloem 
in April • expos ·es 'this · tiss _ue at b\ld -and :· needle · ti;:aces to frost , 
injury -earlier by ' 4 .. t ·o 6·,we-eks . t-han that _of ·:the ··,cy1ein which begins 
to . develop fi1 May',· · Slmilarly ·, phloem: · ·and : xy:lem· are vulnerable · 

. during the aut .ui:nn t'r'an1:rlti.bn · bec:ause r ·their , late w maturation coin -
cides with the ·· kilTing · fro ·sq the most t:oljlIIlon: loci . are leaf and · 
bud traces -. Damag·e to .·the -bark ~r occur during th :e winter months 
when very wa·nn · day temp ·eratu-r _e is succeeded by cold · n:i,ght . te}llpera-
ture. 

Bark and : sapwo·od in ··cun:ent , shoots show no .visible di _fferenc~ 
in s ·usceptibll'itY, to freeze-killing, partic\l.1arl y if ' .. wood an ,d buds 
are immature and leaves are green . as · in . poP,1ar . . In older 1100d; 
sapwood is -less ; susceptible to killing as long as . it · is nourishe9 
and protected by undamaged bark. · Once the storage , capacity of the 
bark is reduced, the phloem and xylem no longer are abl~ fo rejuven-
ate readily at the margin . of the canker. In ,decreasing or ¥er of 
sensitivity to -. frost-killing, the tissues are phloem rays ,' cortex. 
cambial regl ·on rays, pith, .and phloem and xylem parenchyma.. . in t _he 
cambial region ·. · Frost-killing · has the greatest impact on · tissues · 
most -active in · stoTage and · rejuvenation occurring in the : zone , 
between ·the · co·rtex and tne phloem. The il!lpact of the damage on 
subsequent development of new phloem and · xylem is. therefore; in 
invers -e proportion. 
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Initiation of - canker starts ~ith phloem discolor a tion and · 
sequences of periderm separating dead ·tissues from living ones. 
The · resultant raised lesion · of bark becomes sc ·abb r and very much' 
laminated. In pine · it may flake off in the first year but i t 
soon becomes · resin~soaked and unable to separate readily. A 
pitch pocket develops with the enlargement -and fusion of hori-
zontal resin canals. New resin can .ala from .proliferation of 
phloem ray ·cells provide a continuous flow : into ·the pitch pocket. 
When pitch flow become ·s '·profuse, the s.cabby bark lifts to one 
side . In p·oplar, scabby bark remains intact · for several weeks 
before it rup ·tures and ·. allows some of the water .soluble gummy 
resins to drain 'from ··the . impregnated dead tissues . Cracks 
develop in the · wood · below i.f · the :cambium and parenchyma may · 
have been kl .lled. Phloem ra y excrescences · be come· prominent along 
the ·edge · of the c·anker resulting in terracing of • scabby bark i n 
poplar. 

Once an ungulate segment of ·wood ·becomes ,exposed • to and im-
pregnate<;! with pitch and gummy··. resin from the ·bark, it discolors · 
i n an · arc, the wi dth · of the canker. But pitch impregnated wood 
does not weather · and cross.;-check ·as does poplar · wood · impregnate<;l 
with gummy resins. 

Discussion and Summary 

Decreasing order of susceptibility of -·.rejuvenating tissues 
has · been · from th~t cif . the · most actively proliferating cortex 
parenchyma and · phloem rays to the proliferating xylem ray. These 
tissues have -be .en· found • to be poorly de.veloped . and differentiate<;! . 
However, tissues : developed ·by- the reestablished cambium have al,so 
been found to be defective · and p·oorly · differentiated, resulting 
particularly' in ' weaker · fibers, smaller vessels; and · in , a tendenc y 
toward spiral tr ·acheids · and · reticulate • and .· s:calariforin vessel 
elements; Long iffter the reestablishment of the · cambium, ray 
initials continued ·to play an increased . rele . in · the development 
of ·vascular ·tissues . · They were · observed -as massive excre s cences 
in the .phloem and · as aggregates · of multiseriate and · defused cells 
it:i the xylem. 

Thus, winter injury has had two types of impact on living 
tissues: necrosis of -storage parenchyma · and .· the inability of . the 
cambium to survive; Ultimately, reestablishment .h as resulted in 
insufficient development and ma tur a tion of vascular occlus'ion 
tissues. The · s tora g·e . and vascular tissues have alwa ys been inter-
dependent. Tn view of the -evidence, the ability of the host to 
survive the impact has depended on growth factors first .and on 
species and clones second . 

This report has been compiled from personal research notes 
and · previous pul;di ·cations (Zalask y , 1970, 1972) . Some of the 
useful Canadian references for weather records -and reports are 
Ashwell (1971)', Canada Department of Transport (19 65-1971), and 
Kendrew and C.urrie -(1955) . For readings on frost · ring, the 
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American authors .Rhoads (1~23), Harris . (1934), and ·Glock et ai. 
(1960) are highly recommended. · For odgina ·l ·work on scabby bark, 
German author, Joachim (1957 an ·d 1963) w·ould be the starting 
point. 

Application .of Results -- - -

Low temperature effect -s . are of . two . kinds :,. complete disorgan-
ization and necro ·sis ·, of · developing and .: maturing parenchymata : and 
the ch~ge - in · th~ -patt ·e-rn : of · dev .elopment · of . spe-ci.alized · differen-
tiated cells. The · foregoing · information --has ·· great · significance 
in hardening off of seedlings, in -all forms · of : amenity plantings 
and es _tablishment . of · ·trees, · in ·-performance tests · for winter sur-
vival, and _in the use of pulp. 

1. In hardening · off of seediings, the · method · presently in 
use in , high risk areas may in fact · lead ·· to de.fe~ts · in see<;llings 
by -suppression of the terminal bud · resulting . in · forking and weak 
stem forin . A · combination · ·of · low temperature and -. freezing water 
spray is of quesd ·onable -value in preparing seedlings for growth 
under field · concfftions. Retardation ,of ·plant development · dul;'ing 
the normal growth cycle may in fact lead to more · damage later. 
Lateral buds usually break in July and new shoots ,deve~oping in : 
August b·ecome vuln ·e'.rable -to autumn fre _eze-;-killing. This leads · 
to a questlon . - is hardening off · by'· low temperature necessary or . 
can it be dispensed ·•with entirely . if :.seedlit:igs were planted or , 
set out after the ·dan:ger- of · frost? - ·The · advantage · of the latter 
is that plants · put '. ·on additional · growth '_ sufficient · to ·nourish 
new buds and store fob _d before the · frost --,season starts. 

· 2. In tree ' es tabiishment ·; low tetpperat _ure damage to the 
stem in -the form _ of branch- or · leader die back . ·and canker leads to _ 
deformation of the --crown and stem in ·young ai;1d·pole.;.sized - trees. 
It results in sh ·or ·tened · life span of ~ trees used in recreational 
amenity planting ·s ·. · · On"--the other hand, these _· trees have · the ad- -
vantage of the · b·road · crown being --more al!lenable f ·or use as shade, 
In performan ·ce· tests fbr --sui;viv:al untl,er ' winter c·onditions, current 
shoots and . sapwo ·od· in general --endure better :. when · _the- · groyth cy cle 
occurs . well. in aoyan ·ce --·0£--autumn freeze-killing. . 

3. · Growth .factors readily affect . rejuvenation. · Soil fer-
tility often acc ·ounts for patchy growth and · failure of survival 
of weaker plants regardless of species or clone. 

4 . In harvesting of -trees for pulp, the , high risk areas can 
be · readily mapped from the existing . damaged s tat).ds .. A high per -
cent of -short fibers in pulp often . requit:es mixing longer . fiber 
qbtained from more valuable species as sprue~ . It also adds - to 
the cost of filtering and marketing cheaper fiber -separately. 
"Schlereid-like" cells are . an obsession in paper making because 
tlley will not absorb · ink, thus _leaving white spots on dense. paper . 
They also have window-like openings on all sides . In light weight 
paper, their inclusion leads to a we~kness of mottling character-
istic or "light spots" in an area that should be uniformly opaque. 
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NEW TECHNIQUES 

TRUNK INJECTION OF BENOMYL: IN . ULM!JS AMERICANA .. --~--:-

Rona.id A; '· Mbrrow 1 ; · Nagayoshi • Oshima 1 , al}d John · G. Laut 2 

One· hundred thirty--seven · mature American elms (Ulmus ameri -
aana L.) were . freated · with ' 5000 ppm solubilized · benomyl to test 
its effe9tivehe ·ss '·as . a c'Ontrolling measure for · Dutch elm disease. · 
~enty-five trees .with . positively : diagnosed : i'nfecti'on were treated 
to examine ft's ·therapeotic ·_possibilities~ : Th·ese · trees . displayed 
less than 25% visual crown symptoms. • The remait1ing 112 trees 
were , treated as · a possi -ble p.reventive measure . · 

Trunk injection was accomplished : through . the use of . an 
incre _ment borer, 60 .-ml · syringe .and a , cotnmon°rubber stopper . At · 
each : iri.j~ction · point : an · increment : boring : from : one.,..half .to one 
inch deep . was taken . .. , The ·, core was . removed ·, and · the benomyl solu -
tion was inje¢t'effb y"·a.ppiying · pressure to · the syrtnge. A seal · 
between the increment .. borer and the syringe was -provided by 
placing the needle , of · the syringe through a . rubber stopper . 
On~ 60 ml injection waa. ·made for each inch -of - trunk diameter. 

This method · of injection proved to .be fast a~d simple , 
while still . complying to · the .needs : of the researcher. 

1Botan y" and . Plant Patholo gy Departm ent , Colorado State Uni vers i t y, 
Fort . Co1lins, Colorado , · 
2Colorad o Stat e Forest Ser vi ce, Fort Collins , Colorado. 
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PROJECTS 

* NEW OR M)DIFIED AND COMPLE1ED OR TERMINATED 

UNIVERSITi'Es 

( UI\iVersity of Arizona . ,. 
· University ·'· of · ·Brftish Columbia 1,, 

. Univers'ity - of California \., 
Colorado State Univerf3ity v 
University of Hawaii " J 
Oregon Sta 'te University 
University of Wy·oming v · 

STATE FORESTRY DEPARTMENTS 

Colorado state · Forestry Depar .tment 
Oregon State Forestry .Department 

CANADIAN FORESTRY· SERVICE-

Pacific Forest Research Centre - Victoria './ ., t.-'',.. 

Northern Forest Research Centre - Edmonton ,,... 
Western Forest Products Laboratory - Van~ouver 

U.S. FOREST SERVICE-
'v 

Regi<:>n 1 
Region 2 " 
Region 3 · 
Region 4, .... 
Region 5 ' 
Region 6 ,._ 
Intermountain . Forest ari.d ·Range Experiment Station l ~ 

Pacific Northwes~ Forest and Rang~ Experiment Station , 
Pacific Southwest Forest and Range Experiment Station 
Rocky Mount.ain Forest and Range ~xperiment .Stati.on ,.,.. 

indicat e s report, see following. - indicates no change or no 
report . 
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UNIVERSITY OF ARIZ0NA 

New or Modified Projects: 

Spariassis Padiaata and root rot of conifers in southern 
Arizona.-=--Kenneth J. Martin. 

Poria oarnegiea •and .decay . of saguai: .9 cactus in Arizona . -
J . Page Lindsey ·, 

S-ynoptic · l<.ey ·-to · fungi causing . . deca y .-·in - spruaes in North 
America. -K ~ -··J. · Mar:tin : _&,· R. : L. _ Gilbertson. 

Completed or Terminatec:l Projects: 

69-J-1. Manual for identification of Bastdiomycete-s .causing 
decay of · ponderosa •pine -·in · the .Southwe ·st ~---R. L. · Gilberts _on. 
A .. manuscrlp .t · .covering · 230 species has · been _ submitte .d to the 
Universlty of -Arizona press . 

UNIVERSITY -OF BRITISH·COLl:JMBIA 

New or Modified PrQjeets: 

Characfifri 'zati •on °and - deve':l.opment ·of -heartwood stain in Popul us 
t n choad:i>pa:~= ;;.:.:,A.- A. Gokhele ; 

Completed or Terminated Projects: 

Rate of upward · _.advance · and int~nsification · of · water ,and hem-
lock mfstletoe . ' - ·To be ·published •-in '._Can . J. Forestry Res . 

UNIVERSITY OF CALIFORNIA-· 

New or Modified -Projeets: - - · · 

Effects _- of Ei'fuok e·.on ··forest .' dis ·e~s.e fi;m gi. .~J R. Parmete r .. 

Studies of .the ·host ··range and contro -1 of canker stain . (Cera-
tocy sti_s f i'rrbI'iata f ; plant ani) of plane .tree . -A. H. McCain. 

COLORADO STAtE·UNIVERSITY 

Completed or -Te rminated Proje cts: 

Effects :of dwarf mistletoe on the wood properties . of lod ge-
pole pine.--"-~ -ou glas D. Piirto, M.S. Thesis. 78 p . Bein g 

--- - -- pre p-a-re d-' :fo~r -;r ulrt'i l!'8Xi-on "1t1tl1 e·-FoYes·c Procluct s· ·.rourn:a l -.- -------
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Resin disease of dwarf mistletoe of lodgepole pine.-Walter 
R. Mark, Ph.D. Dissertation. 96 p~ Being p·repared for pub-
lication in Phytopathology 

UNIVERSITY OF HAWAII 

(See Pacific Southwest · Forest and Range -Experiment Station) 

CANADIAN FORESTRY SERVICE - PAGIFIC FOREST RESEARCH CENTRE - VICTORIA 

New or Modified Projects: 

ArmiZZa.ria meUea root rot: importance and biology,-D. J. 
Morrison; --Objectives: To assess the --importance of root · 
disease caused by A. meUea ' in plantations and ·young stands 

. of the major commercial species of British Columbia. To 
assess the suitability of stumps of some .native trees to 
act as a food base for A. meZ'lea. To examine host resistance 
and isolate pathogenicity. 

Feasibility of immunizing seedlings against root-disease 
fungi with Asaoao:ryne saraoides . '-D. E. Etheridge. 

G-stem diseases-stains and decays. - 65~G-l. Factors influenc-
ing resistance of lodgepole .pine to attack by the bark beetle-
blue stain fungi complex; pathological aspects.-H. S. Whitney, 
Modify in 1972 as follows: . Project moved from Northern Forest 
Res.earch Cent're, Edmonton, Alberta, to Pacific Forest Research 
Centre. Project forms part of an integrated cross disciplinary 
study having as the objective finding ways and means of reduc-
ing forest resource loss .es· caused by bark beetles. The role of · 
microorganisms in the attack on conifers by bark beetles is the 
general area ·of research. · Currently, microorganisms associated 
with bark beetles attacking spruce and the effects of • spruce 
diseases on bark beetle outbreaks is b•eing emphasized . 

CANADIAN FORESTRY SERVICE - NORTHERN FORESTRY _RESEARCH·CEN'l'RE· - EDMONTON 

New or Modified Projects: 

Epidemiology of dwarf mistletoe (A. amerieanwn) on jack pine 
[Pin us di variaata (nee P. banksia:na) ]. -John Muir. 

CANADIAN FORESTRY SERVICE -- WESTERN FOREST· PRODUCTS ·LABORATORY - VANCOUVER 

New or Modified Proj ect .s: 

72-J-, Decay and shock resistance of w~stern red cedar trans-
mission poles -in service.-J . W, Roff . 
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71-J-. ·Analysis of aspen chip deterioration during outside 
storage.-Roger s. Smith. 

72-J-. Utilization of decayed wood in pulp manufacture.-
J. W. Roff. 

72-J- . . Degradation and preservative .. treatments of weste:p1 · 
·red cedar shingles and shakes.-A. J. Cserjesi ; ·&·· Roger S. Smith. 

Completed or .Terminated Project .s: _ 

60-J-l. Relation . of wood-inhabiting fungi -to preservatives.-
J. W. Roff & A. J. Cserjesi. Now included in : 66-J-2. 

66-J--1. Effectiveness of Boron diffusion treatment :VS.- a<;lvance · 
of heart rots in stored unseasoned lumber ·~_;,_J. W. Roff. 

68-J-3. Establishment of · threshold · concentrations .of fungi-
cides for lumber.-J, W. Roff. 

U.S. FOREST SERVICE - REGION 1 

New or J1odified Projects: 

Survey for distribution of cankers caused by Tuberaularia 
uZmea .. on -Russian .olive and Siberian elm in -North Dakota 
shelterbelt plantings . -Qscar .J. Dooling. 

Survey of so2 damage to forest vegetatton near ore smelters 
at Anaconda, Montana, and Wallace/Kellogg, Idaho.-Clinton 
E. Carlson: · 

Identification, distribution ·and intensity of root . rots . in 
western Montana and northern Idaho.-Ralph E. Williams. 

U.S. FOREST SERVICE·- REGION 3 

New or Modified ·Projeets: 

In June 1972 -we ·initiated a three-year screening study in 
cooperation with the Univers-ity of Arizon ·a·, Tucson; to 
develop : 

1. A ranking of selected 'native southwestern fqrest trees 
and plants ... as to their S02 susce _ptibility . 

2. Record symptoms .of -acute S02 injury to these plants . 

Results of this study will increase . the efficiency and relia-
bility of detection and evaluation surveys of ·S02-caused 
injury to . southwestern forest vegetation. In the southwest 
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S02 r esults primarily from smelting and electrical power 
generating activity. 

U.S. FOREST SERVICE - REGION 4 

Survey of hazards in campgrounds, principally those caused by 
forest tree diseases. 

Colle ction of stand data in dwarf mistletoe infected lodge-
pole pine (Lpp), These data will be tested against the 
Simulated Yield Study in Lpp developed -by Hawksworth for R-2. 
If results show that R-4 Lpp is similar to R-Z Lpp, then . 
results of the R-2 Rocky Mountain Station Study will be 
utilized in R-4 forest m1IDagement. 

U.S. FOREST SERVICE - REGION 6 

New or Modified Projects: 

Determination of Poria weirii impac~s on forest · resources in 
west · side .Dougl~s-fir ' stand$, 

Completed or Term:i,.nated Projects: 

66-H-10 and 67-A-2 . 
, . . 

Pruning dwarf 'mistletoe brooms . from old-growth ponderos _a 
pirie. 

INTERMOUNTAIN FOREST AND RANGE EXPERIMENT-STATION 

New or Modified Projects: 

Diseases of browse sqrubs: preliminary assessment.-R. G. 
Krebill. 

Investigation o'f n.a,tural _ inactivation of white pine blister 
rust cankers in Europ e .-E. F. Wicker . Objective: To 
obser ve, record~ colle~t a,nd isolate those fungi and bac-
teria which have had an opportunity for one or .more centuries 
to develop an . ecological association wi'th rust cankers. 

The ramification of bark tissues 9f Pinuf! montiaola Dougl. 
by Cronart iwn ribiaola J . C. Fischer~-B ~ L. Welch & N. E. 
Martin . Objective: ro determine how C. ribi ~ola spreads 
w1 thin · ·the bark t i ssues of P; montia Qla . 

81 



Comp1eted or Terminated Projects: 

53-I-:l. Progress of pole blight in white pine ' stands treated 
to eradH:ate the disease,-C. D. Leaphart. 

58-I-1. Dendroclimatology of western wh;ite pine in the Inland 
Empire region.,...,_C. D. Leaphart. -

66-H-1. Feasibility of establishing .. white · pine · tissue explants -
and/or subcultures ·.infected .,with C~ ribiaofo · tn.·· a x enic culture.-
A. E. Harvey. 

66-H-9. Biological control of western white pine blister rust. -
R. E. Wil _liams & E. F. Wicker. 

PACIFIC SOUTHWEST FOREST & RANGE EXPERIMENT· STATI0N 

New or .Modified Prejeets: 

The pathology . of Ohia decline in . Hawaii.-R . · V. Bega. S tudi~s 
are underway by the PSWF&RES-, the · Hawaii · s·t ·ate _Division of · 
Forestry ', and · the , University _ of Hawaii .. to · dete '.bnine the cause 

· ·of -widespre 'ad and ·ser:i:ous ··deterioration and dieback of Ohia 
(Metroside1>0s · eoUina) and Koa (Acacia koa) forests in -Hawaii. 

The overall: ·broad = objectives -of · the coo~dinated -research 
effort are: 

1. Determine the present location, extent, and -rate . of spread . 
of tree death and ·decline _ and determin ·e · its subsequent effects 
on the composition -of - the forests~ 

2 . Det~rmine the nature and , causes -of the deciine and death 
of Ohia-Koa tree-s and identify the · factors , contributing to 
the apparent recent acceleration of this decline. 

3 . Develop, if feasible, control measures whi~h will arrest . 
or · ·retard _. the d~cline of these forests, 

Species susceptibility to mechanical failures on recreation 
sites - replacement of hazardous species .-L. A. Paine. 

Chronic effect .of photochemical oxidant air pollution on the 
cqmposition of - the ponderosa pine-sugar pine-fir forest -cover 
t ype.-P . R. Miller . 

Completed or Terminated Projects : 

Histological and histochemical effect of ·ozone on conifer 
needle tissue . -P. R. Miller . 
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ROCKY MOUNTAIN-FOREST. &. RANGE EXPERl~N',C STATION 

New or Modified Projects: 

Simulation of . the .effects o.f dwarf mistletoe ·· on yields in 
uneven:..aged p()Jlderosa pine ··stands in C_olorado , -F. G. 
Hawksworth~ T. E > Hinds, & C. A. Myers. 

Stand evalua.tion of past spruce beetle ·infestations.-J . M. 
Schmid & T. E . Hinds. 

PQllination ecology of three species · of · dwarf · mistletoe in 
northern Colorado . -R . Penfield, R. E . Ste vens, & F. G. 
Hawksworth. · 

Completed · or Terminated Projects : 

62-D-1. Diseases o{ marginal ponderosa pine ·, pinyon, and 
· juniper.-J. W. Riffle . 

67-E:..1. Foli ·age diseases · of · conifers in the southwest.-
P. C. Lightle. · 

62-7-10, Si~vicultural c~ntrol of ponderosa pine dwarf 
mistletoe.-from P . c. Lightle to F. G. Hawksworth. 

67-G-1. :causes of cull in the mixed conifer stands of ·the 
southwest . -P . C. Lightle . 
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DWARF-MJ;STLETOE C().MITIEE · REPORT 

Robert F . Scharpf 1 

Ch ro,. rman 
( • ..£. • #.; 

msTLEToE REsE'.AR.cH -AND-rntvtLo:e~r : AcrtvrTrE$. 

Taxonomy, Hosts r-and Distribution . 

- :;.•: 

Areeuthobium eyanoearpum was found : in ,.the · Copper Mount ,ains 
nec;lr· Jarb .ridge, · Nevada ·; · on Pin us . a1-bi-aau:iis; : ·. Thi's ' ·'is . ·the first 
report · for th i s hbst ··froni · Nevati'a/ and · the " oniy / thfrd knowrt . ~r~a 
of . this m1·stletoe in Nevada.-F. · G. Hawkswor'th, W. · R. · Mark .,' T. 
E. Hinds, 'U".S.F.s. ·, Fort Collins, Colop3,do. 

Areeuth obium· guatemaZ.ense, a p~rasi,te of · Pinus ayaeahui_te 
previously known ·only · from Guatema"la, wis ·-£ound / :i.h\ O"axa<;a~·:¥~xico. 

· This is the · first record of it from Mexico '.:...:..R~- s ·:" Peterson ; · St. _ 
John's College; · Santa _Fe, New Mexico . . . . . . .· 

The isol~ted Navaho Mountai _n in . southern -U-t·ai'J: was-· examined 
for dwarf mist~etoes and . three · species w_ere ·. founa :' · "Aree;_uth obium -
doug la.sii on Pseudd-teuga -menzi_es'ii/ A. iJaginat;um· aryptopodwtf _on 
Pinus ponde:t'osa~ A. aivari ".catum onPinus ;edu'lit;. ~F -. G; Hawksworth 
& P. -C. Lightle, U.S.F.S • . Fort Collins, and _Bob Loomis, .Southwest 
Region, U.S.F.S. ·.· · , .. • . . . ;' . . 

In our monograph on Areeuthobium (USDA Agriculture Handbook 
401) we discussed the northern and southern . segregates of -Araeu-
thobiwr, gZ.obosum. Recent studtes in Mexico suggest that the 
southern population occurs at :1east ·as far north :as -Mexico City. 
It now app ·ears that the southern form (characterized by large 
greenish sho<;>ts, large, late-maturing fru'i ts ·, and · consistent . 
witches' -broom formation) and the northern populati _on (charac-
terized by small yellow shoots, small, early-maturing fruits, 
and lack of witches' brooms) should proba~ly be considered as 
distinct species.-F. G. Ha~ksworth, R. F. Scharpf, & D. M. 
Knutson, U.S .F.S. 

Though some further advice is needed from experts in -mistle-
toe _and wood anat ·omy, it appears that we have picked up an infec-
tion of hemlock mistletoe , on coastal Douglas-fir near Horne Lake, 
Vancouver · Island _. There were no shoots on : the .swelling, but 
dwarf mistletoe endophytic system was ·indicated ' in · the sections 
examined microscopically. The host seems to have walled off the · 
endophytic strands with a continuous periderm. Sinkers are 
absent from the - outside four or five wood rings, but prominent 
in older rings .~R. B. Smith, .Victoria. 

Physiology and Anatomy 

Frost damage to dwarf mistletoe berries by early fall freeze 

1Pacific - ·Southwest .];orest and Range Experiment Station, Berkele y . 
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was observed previously (Tunnock et ai., 1965; Smith, 1970). In 
a controlled environment . approximating ·the overnight · temperature 
drop · to various degrees ·of · frost;; it -was found that;: lodgepole 
pine dwarf mistletoe · berries were ruptured · within · an -. hour after 
exposure to 24°F. Temperatures above 26°F : did ·,not cause any dam-
age although the berries were exposed to ·these · freezing tempera-
tures for up to ' 6 hours. This nray explain why the ·northern dis-
tribution of lodgepole pine dwarf mistletoe in British Columbia 
follows so closely the August 15 early frost line.'--'-J. A. Baranyay, 
Victoria. 

The effect of water , stress on· the respiration of ponderosa 
pine and lodgepole · pine ai:id their respective dwarf mistletoes, A. 
vaginq.twn and A. · americanwn, was studied. , · Oxygen consumption by 
segments of -needles and dwarf · mistle ·toe .stems placed in various . 
percent solutions . of polyethylene gly ·col and water- for 25 minutes 
was . detennined by · using a· p·iatinum cathode. The ten polyethylene 
solutions · had osmotic potentials ranging from 1. 5 bars to 48 bars. 
Respiration was ·greatest for the segments of lodgepole pine and 
its parasite arid ponderos-a pine at 7 ·bars, whereas the rate of A. 
vaginatum decreased steadily with stress. The mistletoes respired 
at rates 2-1/2 to · 4 ti.mes their hosts. Also, · at all but the lowest 
level of stress, the differences between the · rates of the host and 
parasite were gre ·ater for lodgepole pine and _A. americanwn being 
1~1/2 times the average difference · for the other pair; Osmotic 
potential differences (the .. mistletoes having · greater potentials) 
are · also greater with · the lodgepole pine'-A~ americanum pair. A. 
vaginatum and ponder 'osa · pine showed an average difference of 4 
bars whereas the fcirmer · pair reached an average of 7 bars. Also, 
with few exceptions ·as ,. 24 bars host osmotic potential is approached. 
It seemed that the ' ba1ance was rio longer in favor of A. vaginatwn 
whereas A. americanwn maintained a · potential gradient favorable to 
the parasite up to 30 bars (host osmotic pressur~) .-J. T. Fisher 
& c .. P. P. Reid, Colorado State University. 

Work on the dwarf mistletoe ' centers in three areas, as follows: 
(1) study of the ' aeri ·al epidennis • of · A. dougZasii and A. tsuge ns e; 
(2) investigation of the anatomical relationships between host 
vascular tissues and A. · tsugense sinker cells that are involved in 
the translocation of nutrients fr't:>m host to para1:1ite; and (3) qual-
itative and quantitative analysis of the chlorophylls and carotenoids 
in certain species of Arceuthobium (and Phorodendron) and the corre-
lation of the data · with anatomical observations . The first study 
employs scanning and transmission .electron microscopy, and light . 
microscopy. The second study invol ves transmission electron micro-
scopy, light microscopy and tracer work. ' The third study involves 
transmission electron microscopy, light microscopy, and photospec~ 
trometry.-C. Calvin, C. Alosi, & P. Barnhart, Portland State 
University, Po~tland, Oregon . ·· 

Life Cycle Studies 

Studies on pollination and pollen dispersal of Arceuthobiwn 
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ameriaanwn, A. vaginatwn ·subsp. aryptopodwn, and ·A. ayanoaarpwn 
were . conducted in northern Colorado. · Several .,hundred insects 
collected on pistillate --and · stlllninate .flowers ·: are now being 
identified and analyzed for pollen. _Wind· dis •persal is .. qu:j.te 
common and pollen wa-s· f-ound · over :.200 . feet away from the . closest 
staminate pl~t in ail ·three species .• -:-R. Penfield, U.S. Forest 
Service, Fort . Col;Lins ·. · 

A paper ' ~ntitled ' 11Factors · affecting dispersal . of dwarf 
mistletoe seeds from an - overstory :.western · hemlo ·ck tree" will 
appear in the ·February; ·· 1973, issue of · Northwest Sai enae. 

It -i$ _now 10 years since I plant;ed 60 hemlock trees around . 
an isolated dwarf : mistlet;.oe · infected hemlock. T}:ley now average . 
8.5 feet , in ' height. Of· the · SO· origin.ala sti ·+J ·aiive, 47 have 
at - least · one infe ·<;tiun :~ · Three trees in the , outside circle, 33 
feet from the . sour ·ce _tree, · remain free · ·of' infection . The maximum 
number of infec~ions ' on a sitigle . tree ' ,is · 168 on one · planted 9 
feet · from th~ sour-ce ·. · The · t~tal ' number · of •-infections on .. the 
small trees is ··l, i37, ·· an average · of 24 per · infected tree . · Several 
trees are · considerably deformed .as a ' result of inhction . In 1971, 
infections . on : .the planted · trees pr .oduced abo\,lt · 32,000 seed. A 
fuiler description of the resu'it _s is given ·in : ·a · han~out .which will 
be distrib .ut~d t;o ' th bse · attendin .g t~e 1972 WIFDWC field trip to 
Cowichan Lake . -~R. B'. Smith, Victoria. 

Population · buildup fr9tn.' 1958 inoculations : of dwarf mistletoe 
on red _firs in ·- th e Southern Cascades was over · 20-fold in 12 
years . By contrast, increase '. over • a - comparable · period in the 
central ' Sierra N.evada was - leS$ . than · one-fold ·. In addition, the 
incubation period in . the · Cascade$ was .generall y; 2 years, .whereas 
3 years was ·. us ·ual in the . Sierra. Abundant fruiting occurred 5 
years after _ino ·cu-1:ation · in · the · Cascades, :. but _ did · not ·· occur until 
7 y~ars in the Sierra ·. · These · obser:vati .ons ·.suggest : that mistletoe 
populations of a given · species :may- behave : q•uite · differently in 
d i fferent areas and th-:;i.t · some ·· caution i s · warranted · in -extrapola-
ting from data : in · di-fferent . areas ·,..,....J. R. Parmeter, Jr . , Univer-
sity of .California, Berkeley, · and R; F:. Scharpf-, Pa·cific Southwest 
Fore s t and Range Experi~ent Station. 

Obser vations ··from inoculations · of .. red and w~ite fir in the 
central Sierra Nevada suggest · that infection and buildup may be 
related t9 elevation at · which the host is growin g . Greatest . 
i nfection occurred at th~ lower elevati .onal limits of the host, 
moderate infection in . the mid .,..range, and _ little infection at the 
upper elevations . -R. F. Scharp f ·& J .. R. Parmeter. 

Previous . studies · showed that understory red f ir reproduction 
rea ched . 3-4 feet in hei ght befor~ infection by dwarf mistletoe · 
began to occ ur. Studies this summer showed that v igorous open 
gr owi n g seedlin gs r emai n substantially mi s tlet oe-fre e until the y 
r e a ch 6-8 f eet in height , :--F- F. Scharpf, Pa ci fic Southwest .Forest · 
and Ran ge Expe ri ment St ation . 
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Initiating field studies on Douglas-fir . dwarf - mistletoe with 
initial emphasis on · inoculum potential (o;;.,erwinter survival of 
seeds and establishment · rates) and the · rate · of disease development 
within individual trees andin stands.-D. M. Knutson, Pacific 
Northwest Forest and Range Experiment Station . 

Host-Parasite Relations -

With Jim Barrett . 1959-1965 comparison of tree (height, 
diameter, volume , ~rown . len gth, density, vigor, number branches) 
and dwarf mistlet ·oe · characteristic: {number _ branches infected; 
number branch infecti ·ons, · number infection in · top · 1/2 of crown) 
to answer the question, "Which combination of · characters . in 1959 
would allow the most accurate prediction of . 1965 conditions? For 
example, is rapi ·cf. increase of · number of branch infe ·ctions in . the 
top one-half of crown · re ·lated to crown density?-D. M. Knutson. 

Effects on Host 

Manuscripts submitted: (1) Dwarfmistletoe reduces root growth 
of po~derosa pine seedlings . Fore$try Bai; (2) Life Cycle Studies . 
III. Year-round production · of dwarf : mistletoe infected seedlings . 
Forestry Sai.-D. M. Knutson. 

Administrative studies on impact · of dwarf mistletoe on released 
red firs jn Calif,ornia have · b~en : completed this year. Data · from 
five National Forests · in · California are · curT .ently being analyzed 
and final results should be ob·tained by · the · end of · the year. Pre-
liminary resu ·lts confirm · those of last · year. · · Non-infected, lightly 
infected, and moderatel y • infected trees show · little · difference in 
growth rate. · Some reduction in height and diameter growth was found 
in heavily infetted · trees ·. However, · the differences in growth before 
and after release were far greater than growth differences associated 
with dwarf mistletQe alone. · Permanent · plots were establishec;l on each 
forest to follow · changes in · growth, mistletoe populations, and tree 
mortality . -R. F . · Scharp ·f, Pacific · Southwest Forest and Range Exper i -
ment Station, and Neil Ma·cGregor, Region · 5, U·.S. Forest Service, San 
Francisco. 

Meth -o&; for simulating yields in even-aged, dwarf mistletoe 
infected ponderosa pine stande were published by Myers, Hawksworth, 
and Lightle (U".S. Forest Serv. Res . Paper RM-87, 16 p . , 1972). 
Studies which we hope . will yield . similar information for uneven-aged 
stands were begun in ponderosa pine in Colorado . Fourteen plots 
with over 3000 trees were established in 1972. Analyses will be 
made this winter and field work will continue next summer . -F. G. 
Hawksworth, T. E. Hinds, & W.R. Mark, Fort Collins. 

"The effects _ of dwarf mistletoe on the wood properties of . 
lodgepole pine." A study funded by McIntire-Stenni s to investi-
gate the effects of dwarf mis -tletoe (Araeut hobium ameri aanwn 
Nutt. ex. Engelm.) on th e wood pr operties of Rock y Mountain lod ge-
pole pin~ (Pinus aont or t a Dougl . ) was comp leted in December, 1971. 
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Three comp~r1-sons were made · using a . one-way analysis of variance 
as the test of .significance. _ The three comparisons .were; (1) 
between wood from non-infected trees · (co_ntrel) and_ infected wood 
from infected .trees; (2) betwe-en · wood· from non"-infected .trees 
(control) and non-infe ·ct::ed· woo·d ·from infected · trees; (3) be.tween · 
infected .wood and non-infect _ed wood from infected trees. 

The · results indicated .: · 

1. A decline in mo,dulµs · of _.elasticity, modulus of rupture 
an.d work · to proporti"onal limit _, in both infected ·· and non-infected 
wood from infected trees. 

2. A higher speci.f.ic ·.: gravi.ty of the , infe .cted wood. 

3. A highe-r- ·1>ercentage ·of . alcoho .1 .... benzene extractives in the 
infected wood. 

4. An -increase in longitudinal shrinkage . in · both infected and · 
non-infecte.d wood from the same tree. ·) · 

5. A higher percei:itage of ,latewood ,in control wood,. 

6. No signifi .cant differen _ce in growth ring ~idth -between 
infected · and control wood. · 

7. A narrow growth ring in . the non-infected regions of an 
infected ·tree. · 

8. A decrease in tracheid length in Soth infected and non-
infected wood from the sa _ine tree. 

9. An increase in mi9rofibril angie in both infected and 
non-infected ~ood .from the same tree . . 

This was the first st _udy to .show that both inf~cted and non-
infected wood froin infected tree _s is inferior to wood from non-
infected trees - in strength and ,longitudinal shrinkage character-
istics. -D, D. · Piirto, · Forest Products Laboratory, Berkeley. 

Two similar s tand ·s of Douglas-fi ·r, . one he'Slthy-- and the otlie.r 
infested, were comp·ared, The · healthy stand produced 1. 5 times the 
board foot vo.lume in one-half the time. By predicting the volume 
of the healthy st .and ,at age 120 (the age of the .infested stancl), 
the hea .lthy stand will p·roduce 3. 7 times the volume of .the infested 
stand. Publication: Haglund, S. A., & 0, J. Dooling. 1972. 
Observations .on- the impact of dwarf mistletoe on Douglas-fir in 
western Montana. . USDA Forest Serv., Northern Region, Ins .ect and 
Disease Rep-t. ,, 6 p.-0. J, Dooling, Division of State & Private 
Forestry, Missoula, Montana. 

Ecology 

The work .on host specifi.city is being continued. The infec-
tion process of .both Araeuthobiwn _aampylopodwn and · A. tsugense is 
b~ing studi_ed on hosts -and non"".'hosts. Additionally, we have 
initiated a study . of the dis ,tribution of Areeuthobiwn douglas .ii 
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on the west slope of the Cascades. We are _looking at sites ih Mt. 
Hood, Willamette · and · Uinpqua- National · Forests. One----site of infec-
tion in Mt. · Hood National Forest has · been examined in · some detail 
and is composed of several · isolated patches · of infection. An 
understanding of population dynamics in these west slope infections 
is J:>eing sought. An -investigation of the · impact which birds may 
have on dwarf mistletoe seed • dispersal has just begun.-R. 0. 
Tinnin."Portland Stat~ University. 

Trials initiated · in · the fall of 1970 to . determine the rates 
of survival of dwarf mistletoe ·· seeds · in various bioclimatic zone ·s 
in Bri _tish Columbia · '(see 1971 report) were _repeat ·ed _in the fall 
of 1971. Again, A. dougl.as.ii seeds failed to survive the winter 
at the 130-mile site · in the · Cariboo which is well north of the 
present range of Douglas '-'fir dwarf mistletoe. In contras _t,- 11 
and 13 percent of the seeds of 1 the same speci .es planted in two 
more southern bioclimatic zones · had visible radicles . when checked 
in May, 1972. A. amerioanwn see .de . again germinated very , well 
(90%) on Vancouver · Is .land where the species does .not occur natuJ;"-
ally. Possibly because of .the : severe winter, germination of A. 
amerioanwn seeds was · only 3 percent in the 130"-mile area whi _ch 
is well within the natural range of this species.-R. B. Smith, 
Victori~. 

Control - Chemical 

Tests of -several · chemicals to · control Aroeuthobiwn vaginatwn 
subsp. oryptop oduin on ponderosa pin _e were · _-conducted near Estes 
Park, Colorado, in the summer · ·of 1972. Chemicals · test:ed include 
Asulam (Chipman) ., Racuza · (Velis col), Probe . (Velis col), Mon 2/39 
(Monsanto), Princep so·w (Geigy), Attrex (Atrazine) (Geigy), 
Sumi tol (Geigy), '.trifluran (Treflan) (Lilly), and Kur on (Dow). 
Sprays and trunk injections were · tried. ·· No results to date. -
_A. Moinat, 1816 - 13th Street ·, · Greeley, Colorado 80631. 

Final results of the chemical · tests to control dwarf mistle-
toe on the -B"ahdo1'ier National ' Monument, New Mexi ·co, have been 
analyzed. · va ·rio ·us analogues - of · 245 ·, TB proved · to be no more 
effective _ in controlling the parasite than the carrier (No. 2 
fuel oil) alone.-P. C. Lightle, Rocky Mountain Station, Fort . 
Collins, & E. Lampi, National Park Service. 

Control - ~iological 

The larvae of Lyoaenopsis oinerea Edwards, common blue 
butterfly, were found feeding heavily on lodgepole pine dwarf 
mistletoe aerial plants. in four widespread locations in the 
interior of British Columbia. The population seemed to be the 
highest in the Alexis Lake area where approximately 30 percent 
of the infected regeneration checked supported feeding larvae.-
J •. A.- Baranyay, Victoria. 
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Three fie ·ld study- sites have been - establish _ed to evaluate 
Cal·lophrys johnsoni · as· a bio-control agent · of - hemlock dwarf . 
mistletoe. I'm taking life table data : on : the , numbe_r of eggs . 
laid, and larval and adult sui::vival as well .as getting estimates 
of amounts of mistletoe tissue .destroyed. . Damage . to the mist le- · 
toe varies from none (Coast· Range) to severe (Cra ,ter Lake .area). 
Other data incJ;ude· the influence of height; -of dwarf mistletoe · 
in the tree, amount of _shade o_r sun, and ; pusition within the 
crown .on larval activity ~-!). ·McCorkle 7 Oregon College .of Educa-
tion, Monmouth, Oregon . 

A new disease syndrome · (termed - resin disease) of Araeutho-
bium, ameriaanum oh· lodgepole : pine . h~ repor .ted in < Colorado, Idaho, 
Montana, Utah, and Wyoming~·-··. The_ disease · is : of the c;ank,er type . 
and effecti-vely - eTimin:ates shoqts · fr ,om es .tablished -dwarf mistle-
toe plant$ , In one area in Colo~ado 100 . parcent -of the dwarf : 
mistletoe plants were disea!;!ed, and two~thirds , o-f the aerial · 
shoots were eliminated .from ' ·over -SO· percent of the plants . Iso-
la:tions from naturally · infectea resin .::disease _· ca:nkers yielded 11 
fungi. - Al,,terndria alternata ··was· recovered · in 44 .-0 percent of the. 
isolations and Aureobasidiw.n pullulans : in 32 •. 0 percent ,of the 
isolations. A. alternat.a proved · to be the most successful ino-
cul\llll, yielding up to 80 percent resin disease establishmE!nt; it . 
was followed closely by A. pullulans. Cladosporiwr r herbarwn and . 
Epiaoaaum nigrum caused symptoms · onl..y,-when assoc1:,ated with Aiter_-
na:r>ia or Aureobasiditun~ -- ' Re·sin · diseas ·e ·. fulfi:11s , several of the 
criteria established for succ;essful bioiogical ; c·ontrol agents, 
and studies to de:termine its · applicability · sht>u:ld· J:>e undertaken. 
Resin -disease has been shown to :: be · induc~d - .by- s ·everal weakly para-
sitic fungi whi.ch ' induce · a .host ·. response · periqerm. · An abnormal 
response periderm was found in all '. naturally and artificially 
infected resin disease :cankers examined an,d ·ts the · mec:hanism by 
which dwarf mistleto¢ shoots .are killed. ·. The ·response periderm 
prevents the shoot:s ··from · obtaining needed water · and : carbohydrate 
supplies and :is· similar · to that: formed · aft¢r an: :injury to the 
bark . This similarit;y · suggests · th~t , the · formatiqn of . the peri-
derm is a non-sp~cific · result c,,f· stimul;U from pine · cells wounded • 
or killed by .the resin disease fung"i.-W. _R. · Mark, F··. G. Hawksworth, 
N. Oshima, Colorado State University, U.S. Forest Service. 

The fungus Neatria fl,,arronea was folll:ld parasitizing ·two scale 
insects, .Hemiberlesia rapax and Aspidiotus nerii, which were para-
sitizing a dwarf mistletoe, Araeuthobium hondurense, in Honduras.-
F. G~ Hawksworth, Rocky Mountain Station, and E". Wicker, Inter-
mountain Station. 

Control - Silvicultural 

Establ .ished · (April ,1972) a small (50 trees) field test of 
Russian pruning" '(pruning from the top) of dwarf mistletoe infected 
ponderosa pine saplings and poles . Tree survival ,and development 
of new, mistletoe-free crown are . the cr ·i teria of success. Annual 
tree growth :and mistletoe development will be compared for pruned 
and control trees.-D. M. Knutson, Pacific Northwest Forest and 
Range Experiment Station. 
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Testing the _effect ·of · three levels of urea (O, 150, 300 lbs 
n/acre) on the aerial shoot · growth and on tree growth of out-
planted infected and uninfected ponderosa pine seedlings.-D. M. 
Knutson, Pacific Northwest Forest and · Range Experiment Station. 

Control was conducted ·on approximately 8,500 acres in con-
junction with normal timbe-r · sales and si.te rehabilitation 
activities,....;....-Q, J. Dt;roling; Division of Sta .te & Private Forestry. 
Missoula, Montana. 

A pruning study established in 1966 in dwarf mistletoe-
infected lodgepole pine was evaluated in 1971 and 1972. The study 
was designed to determine the feasibility of pruning dwarf mistle-
toe-infected treflS. Even after a reasonably th _orough pruning that 
involved removing the highest visibly infected . branch plus two 
additional whorls of bran ·ch~s, 51%, or over half of the pruned 
trees, were infected. The incidence of · .infected trees did not 
appear t9 be directly related to any .·pa:rticular pruning height.-
D. Brown, . Region 2, U. ·s. F·ores t Service, . Denver. 

A study to determine the importan ·ce of ·bole infections .in 
ponderosa _ pin¢ was · begun in · Col'oradq. Preliminary results of 
examination of over '· '600 '-b'ole ' infections confirm that infect:ivity 
is .inversely related t"o .. bole dlameter at point of infection. 
Trees with bole infections .over .6· inches · in ' di .ameter (at the point 
of ·infection) produce · very fevt ·seeds and . are · an iI).significant . 
threat to surrounding · tr ·ees and need .not ' be: reason - for sacrificing 
the trees.-F. G.- Hawkswol'.'th, .W.· R. Mark, & T. E. Hinds, Rocky ' 
Mountain Station, ·Fort Collins. 

A manuscript on _the dwarf mistletoe · control project - at Grand · 
Canyon National Park . has · been completed _and is · being processed as 
a Stati _on Research '.Paper. This · program by" the National Park Ser-
vice to control the · parasi,te was begun · in · one area · in 1949. This 
was -the first large-sc ·ale :· attflmpt · to c·ontro ·l . dwarf niistlet _oe in a 
recreational forest~ · This · 2000 "'-plus acre area has been sanitized 
at approximately · 5-year · '.int ·er-vals : since the ._init:i,al treatment. 
The report describes the control ' effort ancJ· compares the treated 
and untreated portions after20 years. The ; results indicate . that 
the original goal of the project--,- to : reduce the level of dwarf 
mistletoe _and protect the ponderosa pine ·forest - has been ·achieved. 
RecommeI).dations .for dwarf -mistlet -oe control in rec _reational forests, 
based on knowledge gained 'from this project, are summarized.- P. C. 
Lightly & F. G. Hawksworth, Rocky Mountain Station, Fort Collins. 

Surveys 

A .road reconnaissance survey was conducted ·in the lodgepole . 
pine · stands of -the Cariboo Forest District. Of the 697.5 road 
miles of lodgepole ' pine ·type sampled, 28. 3% were through healthy 
stands, 40.7% lightly, 20.4% moderately, and 10.6 % severely dwarf 
mistletoe infected stands. The data from a line plot sampling, 
which followed, are being presently processed.- J. A. Baranyay, 
Victoria. 
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Arc~uthobi-wrr ·la.ric i .s .• was. .. cqlle.cted . several times on Picea 
engetmanii · in Bri fish .. Columbia · .durin:g - .the , pas t i.. This year it was 
found in . sucl:i intensft:y at . Gla •ci :er Creek, Larde.au ,Ranger .District, 
tb,at was not experienced bef9re ; In an 8 chai~ long sample strip 
all tb,e ·35 Engelmann spruce · trees were heavi -ly ·infected and 8 were 
found .dead . from heavy dwarf : mistletoe infection. · It seemed that a 
broom · developed · from . each branch · infection '. and .· stein , swelling similar 
to that caused by ' larch .mistletoe on larch .. was also found. · 

. The stand · is a 110 · yea:r , old mixed .. stanq consisting of 35% · 
western hemlock, 20%' :red · cedar, 15% Douglas-fir> 15%· lodgepole ·pine, 
10% En.gelmann · spruce .. and ,:5%- western larch . .. · Most of the western 
larch .:has already · fa.llifa " out of · the , stand but _ lodgepole pine heavily 
infected .by t)le larch ·mistle~oe · also ; provideda . continuous source of · 
inoculum. Engelmann spruc ·e · is •.in the . co,-dominant ,crown class · abc;,ut 
10 fe~t below th~ domimur~ · wes~etn , larch · and i lodgepole pine. 

The severe infection of Engelmann · spruce at Glacier Creek can 
be .explained by the ·peculiar ·. stand and ·disease · conditions but it • 
also suggests . a higher ·relative su,sceptib:f,lity of this hqst to 
larch .mistletoe than w·as •·.observed -before. ---:J. A; Baranyay & E. V. 
Morris, Victoria. 

Systema't:i.c " sampling • schemes :.£or . dw.arf mist;:letoe .·in .western hem-
1.ock are unworkab ·1e; .... A: sui:vey ' in i,the : forms ; are.a of ,. northves t Wash-
ington . (Olympic .,Peninsu1a)' demonstrated : .tha -t . the · scattered and patchy 
distr:f,bution patterns · of the · mistletoe · c'8Ilnot ' be · s·urveyed by normal 
methods . We foµnd that . roadside or elevated vantage points above. 
old clear cuts . gave .more information .than :. 2· hours . crashing through 
brush. This survey · revealed .that dwarf = mis:t .le:toe ·was adequately 
controlled on ~tate · clearcuts ;, '.. Stno;oth · si ·lhouettes · of yoUI).g trees 
meantno , mistletoe · problems : while ' ragsedy silhquettes with overstory 
remaining had mistletoe .!-K . · Russeli, ·Dep:artment .of ·Natural Resources, 
Olympia; 

Miscellaneous 

Nectria canker of dwarf mistletoe seedlings of western hemlock.--
A. Funk, R~ B. Smith, & J . A. Baranyay, .Victoiia .. 

Light af .fects penetration and infection of pines by dwarf 
mistletoe. Phytopat hotogy (in press) .-R. F. Sch~rpf, . Pacific 
Southwest Forest & Range Experiment Station. 

The Hawksworth Mistleto .e ·Index has finally been adapted to 
the . FAMULUS literature retrieval system. Only minor editing of . 
the ci tat:i,ons nee ·ds to be done. We are now in . the process of 
writing up a "user's manual" to facilitate . informati<;>n r~trieval. 
Until that time, however, limited retrieval requests will be pro-
ceesed by the Pacific · Southwest -Forest ·arid Range Experiment Station.-
R. F . · Scharpf ,& F. W. Hawkswo,;th, Pacific Southwest Forest ancl Range 
Experiment .station, and Rocky .Mountain StaUon, ·respectiveiy. 
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The effect:;i · -of · dwarf mistletoe , on the wood -properties of 
lodgepole pine. M.-S. Thesis, · Colora ·do State University, _Forst 
Collins, Colorad 'o, 78 p ·.---1). D~ Piitto:, . Fores .t ,.Products Laboratory, 
Berkeley. 
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C<lvMITIEE ···ON . FOREST DISEASE• RECREATICN HAZARD 

- Peter Gaidu'ia 1 
Chairman · -

,_ 
. , .• · ·. ':, ... _.. . ;.~ , . : 

It is with jdeasure , that , L .p,t;es.ent , the - xeport , .of . this Committee. _ 
Dr-. · Le.e ·A. · Paine ' of tbe r Pacd.fi ·c .. Southwes~ For.es.ti !and Range Experi-
ment Station gave · up th e ' Committee · :chairmanship ' and· in May 1972 · I 
was appointed to that post . . 

As a newcomer -to this organization, allow me to outline 
briefly my past and present act;ivities. I am a graduate Forester 
and ·a member of the Society of American Foresterei . Since 1956 I 
have been with the California Department of Parks and Recreation, 
and since 1968 have worked out of their Sacra,mento headquarters 
with the Resource Management and Protection Division. My areas of · 
staff responsibility include.the Statewide Tree Hazard Control Pro-
gram, Fire ·Pr ·o·fection, Forest Insect and Disease Control, Soil 
Erosi.on and · Visitor Impact on the Envir~nment. 

Tree Failure Studies 

The tree failure studies under Dr. Paine continue on much the .. 
same basis · as in the past. Analysis of failure reports being -
received from all regions including Hawaii and Alaska continue to 
show a reduction -in the accident rates. · At the ·outset . of the 
study, over 40% of the failures were causing property losses, 
bodily injury or fatalities; while presently this figure is about · 
10%. It appears that the Tree Hazard .Research Program is result-
ing in a greater awareness of existing tree hazards on recreation 
sites by recreation site managers . and administrators who appear 
to be following through with ·control programs. 

Studies by Lee Paine are in progress on more ·detailed damage . 
potent i al tables with more accurc1te and ·specific data f0r a larger 
number · of genera than were previously available. These tables are . 
used in the field for hazard evaluation. Other studies are under-
way at .. the Experiment· Station in regard . to the effects of its pro-
gram on accident rates resulting from tree failures and on the 
types of ,ha z ard reduced in relation to the classes of failure 
whi ch occurred · ori the ·same sites . 

Summaries of ·the data are available upon request to the Stat:!,on, 
some free of charge. The Station will try to service requests with-
out charge for a printer listing of tree failure reports · submitted 
from organizat i ons cooperating in the study. Also, various computer 
tables can be supplied for which there will be a charge for· computer 
processing time ; Ot~er types .of analyses; special tables and : 
studies can be requested by contacting Le e Paine at the Experiment 

1California Department of Parks and Recreati on, Sacramento. 
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Station in Berkeley. · 

A major ·change in • the t ,ree failure studi -es is planned for the . 
year -197'3. · ±his involves the ,inclµsion of :urban re-creati. _on sites, 
a step which was ,'taken following requests from county and city 
agencies. It .-is possible . that . their problems will" prove · to , be · 
somewhat -diffe.rent from those in the more extensive forested · 
recreation areas with which the Sta~ion has been working . Lee· 
Paine has indicated that it may well be that, on further study, 
tree hazard problems of · the city and county sites will turn out to 
be more serious even -though limited toa much smaller total area. 
The need for more attention at the county · level to . tree hazards .in· 
recreation areas under their jurisdiction was dramatically emphasized .: 
in our part of Cali ·fornia recently when, in a· county recreation are~ 
on August 15, .1972~ a dead ·pine fell into ··a family camping group, 
killing two _persons and seriously inj ur:i,ng t}:iree others~ My visit . 
to ' . the site indil:at:ed that . this was . definitely a preventable accident . 
Further inquiry revealed that there .was no hazard control program. · 

Publications · 

Periodic inspections usually indicate . that . a fair pereentage · 
of all tree!:! wit4in forested recreation sites contain some kind of 
hazard. Las:t year Coil)Jllitt~e ChairQlan Paine reported .the publica-
tion of his paper entitled "Accident Hazard Evaluation and Control 
Decisions on Forested Recreation Sites •11 This paper is an aid. to 
the recreation site manager in arriving at a consistent evaluation 
of tree hazards on his site . This system ,of ·evaluation ,prov:i,des 
the manager ,with -the damage potential in dollars for each . hazard · 
evaluated, . Having obtained these evaluations, he is - faced with 
the quest:1:ons: Ort what trees should I spend my money for hazard 

· ·control? ,. Should · the level -of .control (tha -t is, the acceptable 
level of loss- to property and , recreationists) be set at $50 or 
should it be $100? . Just what should the standard for tree hazard 
control be? • Some ,possible .. answers will be obtained in a forth-
coming research paper by Lee ,Paine entitleq. "Administrative -Goals 
and . Safety Standards fo :r Hazard ,Contx-ol on Forested Recreation 
Sites . " This :publication is now in .. press and .should be available 
before the ·end of this year. 

Future Activities 

In . my discussions with the past Chairman, .Lee Paine, he 
expressed the desirability of bro~dening and strengthen i ng the 
_usefulness o'f this Co~ttee . Ways to bring this about .were , dis-
cussed at :the meeting of -this . Committee held . the .evening of 
September · 26 here . in Victoria: . . (See report of meeting which 
follows;) 

This . Oommit•tee would welcome · your ideas for i mproving and 
. expanding the usefulness of the Committee. 
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WORKSHOP AND· MEETING 

The ·Committee on Forest Disease .Recreation H~zards held a ·com-
bined workshop and business ·meeting on , September , 26~ 1972, at 7: 00 
PM, at which · Chairman ·Peter Gaidula presided: Mr. Wayne Howe•, 
Assistant Di .rector · of .Operations, Paci:Uc North Region of the • · 
National Park Service, Seattle, Washington, · invited .to attend, dis"'." 
cussed the Park Service , hand .ling of ,their tree haza+d program. Mike 
Srago of Region. '· 5, U.S . Forest Service, Sl;Ul ,Francieco, .and Dave 

. Graham of Region 6, · Portland; Oregon, outlined , their regional pro .,. 
grams for control of tree ·hazards • . 

Others in attendance were: 

Natior1al"Park Service 

Eslie Lampi, , Santa Fe, New Mexico 

U.S. Forest ,Se;rvi~e 

Jim Hadfield, Portl_~d, Oregon . 
Dave J 'ohnson, -fortland; Oregon 
John F; Wear, Portland, Oregon 
Al Tegethoff, Ogden; Utah . 
Robert c·. Looinis, Albuquerque, New Mexico 
Peter · p·. · Lctl'rd, ' Ashville, North Caro _lina 
.Robert . D. Wolfe, Pineville, Louisiana 
George L. Downing,Denver, Colorado 

Pacific ~orest Researc4 Center 
. . . 

. Gordon . W. Wc1,llis., Victoria, B •. C.-

Past-chairman., Lee .Paine, before pass:f,.J;1g tb .e Chairmanship orito 
thenew ·Chai'rman; express~d the desirabi1i,ty of broadening and · 
strengthen i ng the .usefulness of . th;i.s Coll).lllittee. One of the ·ways he 
suggested to accomplish this would be , to extend .participation in 
Committee activi ·t;i 'es , to include administratorl:i, recreation site 
managers and even safety officers of the .various agencies involved 
in forest recreation . Their participation could be helpful in over-
coming the frequently voiced problem of getting research results into 
field application. Other suggested ,ways of · strengthening the · 
activities of · the Committee include the use of invited .speakers to 
the wor~shops and participatiqn of Committee members . in future ·WIFDWC 
panel discussions. 

The . tr .aining of personnel in tree hazard · detection, evaluation, 
and control was ._,disct.1ssed, It was apparent from the discussi .on that 
there is . a need for some training . a,ids . t ·o. carry out the training; · · 
The production of a film for this purpose was felt to be very desir- . 
able; however, its financing and production would be major .obstacles 
to overcome. The idea was dropped -from further consideration at this 
time. The group felt that .a .basic necessity for carrying out a train-
ing program is an outline showing subject matter to be covered. Mike 
Srago was asked to work up such an outline in collabor~tion with Al 
Tegethoff. 
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The group discussed the role the Committee might play in com-
piling and disseminating available information on the subject of 
tree hazards to public agencies administering recreation sites • 

. There appears to be a- need for such information, particularly at 
the county level, as evidenced by the recent catastrophe that 
occurred in central California recently at a county-operated camp-
ground. (See Annual Report preceding.) It was decided that the 
size of the task might become too great if we tried to reach the 
numerous county agencies. Therefore, the group agreed that, in 
order to keep the project within a scope capable of accomplishment, 
the Committee would attempt to reach mainly federal and state 
agencies. Dave Graham was asked to compile · a literature list on 
the subject of tree hazards. It was the general consensus of the 
group that distribution of this list could best be ·handled by the 
respective regional offices of the Forest Service. 

The Committee n~xt discussed the idea of requesting a place 
on next year's Conference program for discussion of forest disease 
recreation hazards. It was agreed that the Committee chairman 
would recommend to the chairman of next year's Conference that 
this subject be placed on the 1973 program. Following the meet-
ing, Chairman Gaidula . contacted Interim Conference Chairman; Bob 
Gilbertson and Ed Wicker, newly-elected 1973 Conference Chairman, 
to convey this recommendation to them. 
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INTERCCNFERENCE CCMv1ITIEE -ON ,JOINT· MEETING WITH : -
' ' 

· • : . . 

FQREST ENfOM©LOGISfS ·: 

H. S·tuart Whitney 1,--

Terms of Reference 

As a result of . a motion passed by tlle -1972 ·WFIWC, we were 
instructed by the · executives · of bot}:i Conferences . (WFIWC ·and WIFDWC) 
to examine possibilit ,i es of · a joint ,meeting: _ What? Why1_ How? · 
When? Where? ·_:_ and to report to ·the 20th WIFDWC· and the 24th 
WFIWC. 

M~thods 

Through meetings j phone :calls, letters and ad hoc · c·onversa- -,_ 
tions, · gather data -on . current, - recently completed •, planned, and 
potential iriterdisciplinary act i vities . Analyse and _ report 
reconnnendations • 

. _) . 

Analyses, _ Deliberations, etc. 

l. In aqd i tion to the abundant .subject material for a joint 
program, the proposed joint conference -would provide an .unusual 
opportunity to exaJnine interdisciplinary _problems . and identify 
any that should be taken up . -

2 . The venture would only be worth the disruption for ·a 
truly joint, at least -75%, meeting because most .other methods .of -
exchanging ideas ' ca~ be handled under ex i sting conference forlllats, 

3 . Previous attempts have f ciiled because of insufficient · 
preparation . 

4 . This _should be a one~shot effort with no co~itment -for 
any permanent chan&es in either -conference. 

5 . Present cql1lllli t111ents of the conferences -and , of resource -
pepp,le re ,gardin~ future meeting sites and pr ograms must be con-
sidered. WFIWG'i!il- col!)l'!litted to Tucson for 1973 and to the Sa1t 
Lake City area for 1Q74. Canad i an Phy topathe;>logists and American 
Phytopathologists are meeting jointly i n Vancouver in August 1974 . 
Thi s could -dimin i sh (compete for _travel f unds, peop1e, and pro gram 
material) the 1974 WIFDWC. - , 

Recommendation 

This Commi tt ~e recommends that the .20th WIFDWC-make a de cision 

1Pacific Forest Research Centre, Vic t o~ia , Bri t i sh Columbi a . 
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for or against a joint meeting with · W~IWC .. on the basis of the 
material presented hereip and, if in favor, make a positive 
motion to be carried out by this Committee to the 1973 WFIWC 
with proposals for possible meeting site, - times and program 
suggestions. 
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AIR POLLUfIOW:COM-u:TIEE · 

Paul R. Miller 1 · 
Chairman 

AIR POLLUTION ·INJURY.TO FOREST VEGETATION IN THE 

... ·· WESTERN UNITED STATES AND CANADA 

During the .summer of 1972; a two-page questi9nnaire .was sent 
to 34· for~st pathologists and · other scientists concerned ·with air 
pollution injury in . forested • areas of the ,West. More than 80% of 
the quesYionnaires were returned. Information for · each _separate. 
site of ·injury was taken .from the quest:l.onnaire 0,and all · of the · 
availab1e information including location, . source> and kind of · 
pollutant(s), extent of injury, species most affected, outlook for . 
the future, present research or survey activities and list of · 
published reports, among other it ,ems ·wa~ transferred .to a 
summary page . 

A . total of 78. pollutan.t ·sources were reported of which five , 
were .shut .down·, 67 were presently .. active, and · s·ix were anticipated . 
in the . I!,ear future. Considering the ·active ·.and anticipated sources, · 
there ,were . 34 sources of sulfur dioxide mainly from copper .smelters, 
14 sources · of . hydrogen. fluoride principally from aluminum reduction 
plants; and14 .urban sources .of photochemical oxidants. The most 
serious 'damage . at ·present includes that to the mixed conifer · for-
est caused · by ·oxidantf? in several parts of California and fluoride 
damage in the Paci.fie Northwest and ,Northern .Rocky Mountain states. 
Sulfur dioxide sources are scattered throughout the three western 
Canadian provinces and nine western .states where the questionnaire 
was received, .but mainly only chronic ; injucy was reported or s1,1s-
pected. · 

This qu~stionnaire has also identified our lack of factual 
information about . air pollutant damage to western forests. A . 
follow-up questionnaire in a few years will allow us . to develop 
a better •. inventory of damage. utilizing the original report as a 
format · so .that the same q\lestions ,will be asked again, 

1Air ·Pollution Research Center, University of California, Riverside, 
California 92507. 
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FIELD TRIPS REPORT• 

Approximately 20 members _and f~iends tqured the Pacific Forest 
Research Centre in Victoria where they heard presentations by Joe 
Baranyay on methodology in survey and impact · studies, Dave Etheridge 
on biological control of root · disease, Jack Sutherland on nematodes 
in forest ,nurseries and --Wolf Ziller .on the mycological herbarium. 
The tour ended in the new computer cent ·er with a discussion of the · 
services beingprovided for forest pathology. 

Forty-eight members and guests participated in the field trip 
to Nitinat Valley and Cowichan Lake, Vancouver Island. The first 
stop was at a hemlock dwarf mistletoe seed trapping and infection 
demonstration area. Dick · Smith explained that the ·plot was estab-:-
lished in 1963 by clearing away all trees except one 35-foot infected 
residual and then planting 60 small hemlock in · 10 rows . radiating from 
the source tree. Supplementary data on the magnitude and pattern of 
seed dispersal was . obtained by trapping seeds for five years (1964-
68). The -source ·_tree was cut · · down in . 1969. The planted hemlocks 
now average 8.5 feet in height -and .contain 1,137 infections, 168 on 
one tree ·. Multiple le .adei;s ca\,lsed : by stem infections have . already 
deformed several of the sI11all trees. With over 30,000 dwarf mistle-
toe fruit produced in each of 1971 ,and 1972, internal reinfection is 
proceeding rapidly. An early frost destroyed many of the fruit in 
1970, and it appeared that a few days prior to the field trip, 
another early frost had caused _many of the fruit to split. 

The group next visited a six year old .Douglas-fir plantation 
where 10-15% of the trees were affected with dieback, stem canker-:-
ing and bushy top . Al Funk outlin .ed his observations on the 
associations he had . found between Phomopsis fokoyae and Xenomens 
abietis with the dieback. Many stem cankers had resulted from 
infection of bark miner galleries by species of Pragmopora and 
Tympanis. De.rmea psewiotsugae was also associated with stem can-
kers. Th~ cause of . "bushy tops,, . was not determined. At · the 
final stop of the afternoon, the group inspected a 70 year old 
Douglas-fir stand showing severe damage.as a ' result of Poria tJei rii -
root rot. Gordon Wallis and Duncan Morrison presented their thoughts 
on mode of development of the disease and control by means of stump 
extraction, alternate species of trees, fertilize 'r application and 
destruction of the . fungus irt stumps with pulping extracti ves . 
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INTERIM PROGRAM REPORT· 

Robert .. L. Gilbertson~ 
Chai.rman 

I. . The following topics for disc\.!,ssion have been ·suggested by 
various .members·: 
A. Diseases of -browse plants on western forest lands, 
B. Intensified ·efforts for development of economically feasi-

ble ·c·ontrol methods . for forest tree diseases. 
C. u·rban free pathology in -western Nqrth .America . and the 

education of specialists in diseasee of oi;namental and . 
shade trees. 

D. Monitoring of environmental damage . due to atmospheric 
pollutants. 
1, Revi~w of work being done currently in the southwest 

in monitoring damage due to so2 , fluorine, and . photo~ 
chemical pollutants, 

2 Effect of air ·pollutants : _on cryptogram$ (fungi, algae, 
lichens) that -stabilize soil surfaces · in · arid reg:lotis ,-
in · the southwes .t . 

E. Impact of native pine blist~r -rusts in western .North 
America and particularly .l~mb rust if meeting in so~thel;tl 
Rocky Mountain region . 

F. Dis~~ses -of so\.!,thwestern ·hardwoods in areas of high value 
for watersheq protection and ·recreational uses. 

G. Canker diseases of aspen in western North America. 
H. Pathology of ponderosa pine in the · southwest (if meeting 

is in southern Colorado as s~giested). 
I. Extension func -tions ·in · forest .pathology. 
J. Detection of hidden defects in _standing timber, logs, -and 

lumber . and estimation of their .extent. 
K. Foliage . diseases . of · southwestern (or western) conifers 

and -thei~ impact on forest management plans. 
L. Phorodendron species .. and their , significance in · pathology 

of southwesten}. trees. 
M. Workshop type session ,on procedures for collecting, pre-

serving and identifying wood~rotting fungi. 
N. Demonstration workshop on method~ of collection, prepara-

tion, and identification of conifer needle cast fung ·i , 
O. Panel on teaching • of forest pathology to discuss course 

organi _zation, texts, field tr.ips, and , field p,roblems, auto-
tutorial techniques, audio-visual aids, etc . 

P. Role of forest pathology in ecosystems research. 
Q Panel discussion on tree .hazards in recreational areas, 

in .cl1,1ding research, detection, evaluation, training of 
personnel in detection an4 control of such hazards, 

1Department .of P1ant Pathology, University of Arizona, Tucson 85721. 
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control programs of ·various agencies, costs, accident rates, 
etc. 

R. Case studies on forest products decay problems . 

II. Suggestions . on : organization and carrying out -of •meetings. 

A. Schedule time ~or committee meetings during the day. These 
should not · be . squeezed : in at : night or lunch . hours. 

B. Schedule time for invited or · special papers ·. · Don't expect 
to f-it them -in :--during slack periods of --,regular program. This 
year there was very little time to do · this and · still allow • 
di .scussio~. 

C. Consider . scheduling business · meeting at · some time other than 
the · last - day when -interest ·has waned and . half ·of the ·members 
have gone _-: ; . ·., . 

D. Consider scheduling fewer paper-type . presen~ations to allow 
mofe discussion ,time. Many members feel . that this free .dis-
CUSf?ion ,is · the most valuable .aspect of our .meetings . and that 
time limitati(i)l;ls h~ve curtailed this. · 

E; If panels cover . regional problems, collsider field trip in . 
secqnd day and , inside programs ·on ·.thir<;l and .fourth ·days -to . 
diSc\l,Ss problems seen . 

F. • If possible, . check, ·on . the possibility of distracting noise 
in the .; are .a of the meetings , to avoid this nuisance. 
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WIENS, DELBERT, & MARY DEDECKER. 
in Phoradendron (Viscaceae) . 

1972 . Rare natural hybr i dization 
Madrono 21:395-402. 

WILLIAMS, · WAYNE T . , FREIDA FORTIER, & JOHN OSBORN,· 1972. Distribu-
tion .of · three species of dwarf mist,1:eto e on · their pr incipal 
pine hosts in the Colorado front range . Plant Dis. Reptr. 56: 
223-227. . 

ZAVARIN, EUGENE, FIELDS W. COBB, JK ~, JOHN BERGOT, & HOtLIS W. BARBER. 
197 1. Variation of the Pi nw~ ponderosa needle oil with seaso n 
and ne ed le age. Phytochemistry 10:3107- 3114. 

ZILLER, w. G. 197 2 . Lophodermium needle cast of pines in nurseries 
and . plantations . Can. For. Serv., Victoria, B.C., Pest Lea flet 52. 
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BUSINESS MEETING 

September 29, 1972 

Col)llllittee Reports 

1. Dwarf ' Mistletoe. . Report wa~ distributed to members and _ 
wi"ll also appear in the ·proceedings ·. · Ed Wicker, new chairman 
replacing Bob Scharpf. . 

2 . Forest .. Disease RecreatioQ. Hazard.. Peter Gaidula, new , 
chairman : replaclng , Lee Paine. -

3. Air Pollution~ Report will be mailed out· separa1;:ely; 
Paul Miller, chairman. 

4. Interim Program. Chairman Bob Gilbert;:son __ submitted his . 
report which witl appear in the proceeding~. 

5. Disease -Control,.. Committee 'dissolved .by reason of -lack 
of niembership participation. -

Minutes • 

Minutes •. of 'previous ·meeting accepted as they . appear in the 19th · 
Proceedings wit~·a corre ·cti ·on ,on page 99, New: Busiqess; B; T~e 
n'tlinb,fr on the list should have been 200 • ins .tead of 20. 

Secretary-Treasurer's -Report 

The attached .. financial statement was presented .· . 

Old Business · - - · . -

The staius of the .18th :Proceedings which have 0 n ·ot been avail"'." 
able was - discusse<;I . Don Graham will loqk into the ·matter •. 

Jack Roff ~ comment~d on the. importance · to , the Conference of 
reports of new techniques and project reports. 

New Busi ,ness 

Keith Shea reported on 1973 meetings that could conflict with 
the .21st ,WIFDWC. September 5-12, 1973, In~em~tional Congress of 
Plant Pathology , in Mil'lnesota . . 

The distribution of the Proceedings was discussed • . It ·was 
agreed that the publication list could be . made available to non-
WIFDWC members but the Proceedings are . for members and p articipants 
only . 
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Joint Conference • .. The report of the In.terConferertce Committee 
on the possibility of a joint meeting of WIFDWC and · WFIWC, H~ s . 
Whi,tney, Cha i rman; had ; been .made . available to the members . Afte r 
some .discussion the . membership voted , to meet with ·WFIWC. · It wa$ als~ 
decided . that we should -info:r;m WFIWC that we wou;J.q H k¢ ·to meet.with 
them _some . time from .September 1974 to March .1975·. 

Meeting Site . for :1973; It was un.µ1imous that we meet in Colo -: 
rado . The dates of; the .meeting were di,scussed _but .no decision was 
made . 

Air Pollution Connnittee . . Deferred action until report , is :made· 
available . (Alex . Molnar). 

Election of Officers 

Ed _Wicker was -. elected Chairman •. ., Robert ·Loomis was elected · . ..• 

Secretary-Treasurer. 

Connnendation 

The · L0cal Arraµgetllents Co~ittee under the chairmanship of , 
Duncan Morrison ·wa·s thanked for the fine arrangements . The Program 
Committee .chaired by. La r ry Weir was also thanked. Members . also 
found the , field trips worthwhile _and interesting. 
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FINANCIAL STATEMFNf · - 1972 . 

Bank balance february 17, 1972 . $195. 90 
Less bank service charges 5 . 95 

Balance September 25, 1972 $189 . 95 

Income: 

Registration 

regular - 73* $572.10 ($Canad.) 

honorary - 5 

student - 2 

Banquet tickets 
122@ 4.50 549.00 

$1,121.10 ($Canad.) 

Expenses: 

Meeting Rooms $ 80.00 
Banquet 779.00 
Bus , 130.00 
Lunches 7 4. 63 · 
Coffee 57 .50 

Miscellaneous '• 8.44 . 

$1,129.57 ($Canad.) 

Balance, October 1, 1972 S180. 45· 

*Re·gistration: 41- $8.50 U.S., 32 - $8.00 Canadian. 
tDiscrepancy due · to conversion from Canadian to U.$ . dollars. 
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SOC W.. ACHIEVIMENT AWARD WINNERS 

For the record, as suggested by the membership, the following 
list of social ' achievement award winners was prepare :d by Gordon 
Wallis: 

Conference 

5 
6 
7 , 
8 

. 9 
10 
11 
12 
13 . 
14 
15 
16 
17 
18 
19 
20 

Location 

Salem 
Vancouver 
Pullman 
Centralia 
Banff 
Victoria 
Jackson 
Berkeley 
·Kelowna 
Bend 
Santa Fe 
Coeur d'Alene 
Olympia 
Harrison 
Medford 
Victoria ·· 

HJNORARY LIFE MH-1BERS 

Warren V. Benedict 
Thomas S. Buchanan 
Toby W. Childs 
Lowell J. Farmer 
John R. Hansbrough 
Homer J. Hartman 
Dwight Hester 
Benton Howard 
James W. Kimmey 
James L • Mielke 
Douglas Reed Miller 
Virgil D. Moss 
Clarence R. Quick 
William G. Solheim 
Conrad P . Wessela 
Ernest Wright 
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Winner 

Stuie Andrews 
Stuie Andrews 
Don Leaphart 
Keith Shea 
Phil Thomas 
Toby Childs 
Alex Molnar 
Reed Miller 
Art Parker 
C. Gardner· Shaw 
Larry Weir 
Bob Scharpf 
Dick Parmeter 
Jim Kimmey 
Ed Wicker 
Vivian Muir 



MEMBERSHIP LIST 

*ADAMS, David H., California-Department of Agricul,ture, Room 10, 
2135 Akard Avenue, Redding, California 96001, USA _ 

t*AHO, Paul E., _Plant Pathologist, Forestry Sciences Laboratory, 
Pacific Northwest Forest ·and .Range -Experiment Station , 
3200 Jefferson Way, Corvallis, Oregon 97331, USA 

t*ANDERSEN, Janet, Department .of -Plant Pathology, University of 
Cali .fort1;ia, .Berkeley, California 94720, USA · 

ANDREWS, Ed A., Plant Science . Division, University of Wyoming, -
Lar~mie, Wyoming 82070, USA 

ANDREWS, Stuart R., Division of Forest Disease Research,' Rocky 
Mountain Forest ·and Range Experiment Station, 240 West 
Prospect Street, Fort Collins, Colorado 80521, USA 

t*BARANYAY; Joseph A., Pacific Forest Research Centre, 506 West 
Bums:\.de Road, Victoria, B~C ~, Canada 

*BEGA, Robert v., Plant Pathologist, Forest Disease Research, 
Pacific Southwest Forest and Range _Experiment Statio~, 
P.O. Box 245, Berkeley, Califomia .94701, USA 

BERNSTEN, Carl M., Assistant Director , Rocky . Mountain Ft>rest and 
Range Experiment Station,. 240 We·st Prospect Street, 'Fort · 
Collins, ' Colorado 80521, USA. · 

BINGHAM, Richard T., Forestry Sciences Laboratory, Intermountain 
Forest and Range Experiment Station, P.O . Box ·469, Moscow, 
Idaho . 83843, USA 

BLAUEL, .Russell, Northern Forest Research Cet_1tre; 5230 - 122nd 
Street, Edmont_on 70, ,Alberta, Canada 

tBLOOMBERG, William. J. -, Pacific Forest Research Centre, 506 West 
Burnside Road, Victoria, B.C. , Canada . 

tBRADSHA.W; William _M., Survey Divi_siOl;l, British Columbia Forest 
· S~rvice, Victoria, B.C,, Canada 

*BROWN; Donald H., D~vision of Timber Maµ:agement, Building 85, 
U.S . Forest Servic e , Denver, Colorado 80225, USA 

t*BYLER, James -w·. , U.S. Forest S~rvice, 630 Sansome Str~et, San 
Fx-ancisco, California 94111, USA . 

*At tendetl Nineteenth Conference. · 
tAttended Twentieth Confer en ce. 
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tBUCHANAN, Thomas S., 14 Governor's Court, Asheville, North Carolina 
28805, USA 

CALVIN, Clyde, Portland State University, P.O. Box 751, Portland, 
Oregon 97207, USA 

CANNON, Orson S .·, Department of Botany and Plant Pathology, Utah 
State University, Logan, Utah 84321, USA 

CARLSON,·1. W., ·Northern Forest Research Centre, 5320 - 122nd Street, 
Edmonton 70, Alberta, Canada 

*CARLSON, Clinton, Division of State and Private Forestry, U.S. 
Forest . Service, Northern Region, Missoula, Montana 59801, USA 

*CARPENTER, Larry R., Forestry Sciences Laboratory, Pacific Northwest 
Forest .and Range-Experiment Station, 3200 Jefferson Way, 
Corvallis, Oregon 97331, USA 

t*CHILDS, Toby W., Plant Pathologist -(retired), 2508 N. E, 24th Street, 
Portland, Oregon 97212, USA 

tCOBB, Fields W., Department of Plant Pathology, University of 
California, Berkeley, California 94720, USA 

CORDAS, David; California Department of Agriculture, 1220 N Street, 
Sacramento, California 95823, USA 

tCSERJESI, A. J,, Forest Produ .cts Research Laboratory, 6620 N.W. 
Marine Drive, Vancouver 8, B;C., Canada 

tDAVIDSON, Ross W. , 1205 Lory Street, Fort -Collins, Colorado 80521, 
_USA 

i"DOOLING, Oscar, Pest Control, State and Private Forestry, U .s. 
Forest Service, Missoula, Montana 59801, USA 

DOTTA, Daniel, California Division of Forestry, Room 1540, 1416. 
Ninth Street, Sacramento, California 95814, USA 

DRINKWATER, M. H., Pacific Forest Research Centre, 506 West 
Burnside Road, Victoria, B.C., Canada 

tDRIVER, C.H., College of Forestry, University of Washington, 
Seattle, Washington 98105, USA 

EDMONDS, R. L,, College of Forest Resource s , Uni versit y of 
Washin gton, Seattle, Washington 98105, USA 

tETHERIDGE, David E., Pacific Forest Research Centr e, 506 West 
Burnsid e Road, Vict oria, B.C. , Canada 

.FARMER, Lowell J., Pl ant Pa tholo gist, St a te Department of Agri -
. culture, 3239 Chic ago Avenue, Riv er s ide, Calif ornia 92507, USA 
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tFELIX, Leonard s., Division of Timber Management, :U.S. Forest 
Se~vice, 630 Sansome Street; San -Franci1;1co, California 
94111, USA . 

*FISHER, James T., Aggie Village 2-C, Fort Collins, Colorado 
80521, USA 

tFOSTER, Raymond E., Fore!:lt Products Research Laboratory, 6620 
, N.E. Marine Drive, Vancouver 8, B~C~, Canada 

tFUNK, Alvin, Pacific Forest .Research Centre, 506 West Burnside 
Road; Victoria, B.C., Canada 

tGAIDULA, Peter, Califor~ia Department of Parks and Recreation, · 
P.O. Box 2390, ·Sacramento, Cali .fornia 95811; _ USA 

tGILBERTSON, Robert; L., Department of Plant Pathology, University 
of Arizona, Tucson, Arizona 85721, USA 

t*GOKHALE,, Atul, Univers:lty of British Columbia, Faculty of 
Forestry, Vancouver .8, B.C., Canada 

GOMEZ-NAVA, Matia,del S. Qbp,, Forest Mycology Section, Instituto 
Naci.onal de Investiga(\:i0nes For .estales, Ave. Progreso No, 5, . 
Coyacan 21, D,F., Mexico · 

GO~ON, Clarence C., Del;)artment of. Botany, Montana State Vniver-
. • sity, Missoula, Mon~_ana 59801, USA 

t*GRAHAM, David A,, Division of Timber M~agement, U.S. Forest · 
$ervice, P.O •. Box 3623, Portland, dreg0n 97208·, US.A 

tGRAHAM, Donald P., · Plant· Pathologist, Division of Forest Pest ' . . 
Control~ · Room 1205B, 1621 North Ken; ·street, Arlington, 
Virgi~ia 22209, USA- ' . . 

GRAHAM, Shirl O'., Department of Plant ·. Pathology, Washington . 
State University, Pullman, Washington 99163, USA 

tGUSTAFSON, Robert W., D~ vision of · Timber Mat').agement, Branch of 
Pest Control, U.S. Forest Service, 630 Sansome Street, San 
Francisco, Califor11ia 94111, USA 

GUZMAN, Huerta Gaston, Instituto PolitecqnicoNacional, Escuela 
Nacianal de Bot~nica, Laboratorio de Mycologia, Apartado 
Postal 42-186, Mexico 17, D.F., Mexico 

t*HADFIELD, James S., Division of Timber .iianagemeiq:, U.S. Forest . 
Service, P.O. Box 3623, Portland, Oregon 97208, USA 

HANSBROUGH, John R., 109 Kaye-Vue Drive, Apt. :3-B, Hamden, 
Connecticut 06514, USA 

tHANSON, Everett, Department of Botany and Plant Pathology, Oregon 
State University, Corvallis, Oregon 97331, USA 
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HARTMAN, Homer J . , Mission Point, St. Maries, Idaho 83861, USA 

HARVEY, Alan E., Forestry Sciences Laboratory, Intermountain 
Forest and Range Experiment Station, P.O. Box 468, Moscow, 
Idaho 83843, USA 

*HARVEY, George M., Forestry Sciences Laboratory, Pacific North-
west Forest and Range Experiment Station, 3200 Jefferson 
Way, Corvallis, Oregon 97331, USA 

t*HAWKSWORTH, Frank G., Rocky Mountain Forest and Range Experiment 
Station, 240 West Prospect Street, Fort Collins, Colorado 
80521, USA 

HENDR1CKSON, W. H., Yellowstone National Park, Wyoming 82190, USA 

HESTER, Dwight A., 6336 Ingalls Court, Avada, Colo-rad.a 80002, USA 

t*HINDS, Thomas E. , Forest Disease Research, Rocky Mountain Forest 
and Range Experiment Stati .on, 240 West Prospect Street, 
Fort Collins, Colorado 80521, USA 

HIRATSUKA., Yasuyki, Northern Forest Research Centre, 5320 - 122nd 
Street, Edmonton 70, Alberta, Canada 

HOCKING, D., Northern Forest Research Centre, 5320 - 122nd Street, 
· Edmonton 70, Alberta, Canada 

tHOPKINS, John c., Pacific Forest Research Centre, 506 West 
Burnside Road, Victoria, B.C., .Canada 

tHOWARD, Benton, 4129 S.E. Stark, Portland, Oregon 97214, USA 

t*HUNGERFORD, Robert D., Intermountain Forest and Range Experiment 
Station. P. O, Box 469, Moscow, Idaho 83843, USA 

·tHUNT, Richard, 1615 Seventh Street E., #6, · Saskatoon, Saskatchewan, 
Canad.,i 

*JESSUP, David R., Oregon Forest Protection Association, 1326 
American Bank Building, Portland, Oregon 97205, USA 

t*JORNSON, David W., Division of Timber Management, U.S. Forest 
Service, P.O. Box 3623, Portland, Oregon 97208, USA 

KIMMEY, James W., P.O. Box 19, Westport, Washington 98995; USA 

KINLOCH, Bohun a., Pacific Southwest Forest arid Rarige Experiment 
' Station, P.O. Box 245, Berkeley, California 94701, USA 

t*KNlITSON, Donald M., Forestry Sciences Laboratory, Pacific North-
west Forest and Range Experiment Station~ 3200 Jefferson 
Way, Corvallis, Oregon 97331, USA 
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tKREBILL, R. G,, Forest Disease Research, _Intermountain Forest and 
Range Experiment Station, 860 North 12 East~ Logan, Utah 84321, USA 

tLAMPI, Esli _e H., Nati .anal Park Service, 1953 Kiva Road, Santa Fe, 
New Mexico 87502, USA_ 

LARQUENT, David L., Departm~nt of Biology, Humboldt State College, 
Arcata, . California 95521, USA 

·t-*LARSEN, Albe ·rt T., I&D and Ait Operations. .Director, Oregon State 
Forestry Department, P.O. Box 2289, Sa~eni~' Oregon · 97310, USA 

t .*LAURENT, Thomas H., Ins ti,::ute of Northern· Forestry, Box 909, 
Juneau, Alaska 99801, USA 

t*LAUT, John G.; Colo _rado State Forest Service, c·olorado State 
University '~ Fort Collins, Colorado 80521, USA 

t*LEAPHART, C. D., Forestry Sciences Laboratory, Intermountain 
Forest and Range Experiment Station. P.O. Box 469, Moscow, 
Idaho 83843, USA 

·*LI, C. Y., Forestry Sciences Laboratory, Pacific -Northwest Forest 
aii_d Range Experiment : Station, 3200 ·J-efferson·Way, Corvallis, 
Oregon 97331, USA 

t*LIGllTLE, Paul C., Rocky Mountain Forest and Range Experiment 
Station, 517 Gold Avenue s.w., Albuquerque; New Mexico 87101, USA 

t*LOMt\N, August A., Northe~ Forest Research Centre, 5320 - 122nd . 
~treet. Edmonton 70, Alherta, Canada . 

t*LOOMIS, ~obert c., Division of Timber Management, .U.s. Forest 
Se~vice, 517 Gold Avenue S.W., Albuquerque, New Mexico 
97101, USA 

tLU, K. C., Forestry Science Laboratory, Pacific Nor·thwest Forest 
and .Range Experiment Station, 3200 Jefferson Way, Corvallis, 
Oregon 97331; USA 

t*McCAIN, Arthur H., Department of Plant Pathology, University of 
California, Berkeley, California .. 94720, USA 

*McCARTNEY, William O., Plant Pathologist, California Department 
of Agriculture, Bureau of Plant Pathology~ P.O. B6x 9635, 
Sacramento, California 95823, USA 

t*McDONALD, Geral I,, Intermountain Forest and Range Experiment 
Station, P.O. Box 469, Moscow, Idaho 8'.3843, USA 

McGRATH, W. T., School of Forestry. Stephen F. Austin State 
College; Nacogdoches, Texas 75961, USA 

*MacGREGOR, Neil, U. S. Forest Service, 630 Sansome Str~et, San 
Francisco. California 94111, USA 
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*MALOY, Otis E., Jr., Department of Plant Pathology, Washington State 
University, Pullman, Washington 99163, USA 

*MARK, Walter R., Natural Resources Management Department, California 
Polytechnic State University, San Luis Obispo, California 93401, 
USA 

*MARTIN, Neil E., Intermountain Forest and Range Experiment Station, 
P.O. Box 469, Moscow, Idaho 83843, USA 

MA.SON, Garland N., Head, Forest Pest Control Section, Texas Forest 
Service, Lufkin, Texas 75901, .USA 

MIELKE, James L., 480 E. 5th North, L?gan, Utah 84321, USA 

t*MILLER, D. Reed, 107 Nova Drive, Piedmont, California 94160, USA 

*MILLER, Douglas R., Jr., Happy Camp Ranger District, Klamath 
National Forest, Happy Camp, California 96039, USA 

*MILLER, Paul R. , Air Pollution Research Center, Pacific South-
west Forest and Range Experiment Station, Riverside, 
California 92507, USA 

t*MOLNAR, Alex c., Pacific Forest Research Centre, 506 West Burnside 
Road, Victoria, B.C., Canada 

MORENO, Humberto N. , Nacional de Agricultura de Chapingo, Chief, 
Department of Forest Sanitation, Subsecretaria Forestal y de 
la Fauna, S.A.G., Aquiles Serdan No. 28-3er Pisa, Mexico, 
D .F., Mexico 

t*MORRISON, Duncan J., Pacific Forest Research Centre, 506 West 
Burnside Road, Victoria, B.C;, Canada 

MOSS, Virgil D. E., 2728 - 35th Street, Spokane, Washington 99203, USA 

t*MUIR, John A., Northern Forest Research Centre, 5320 - 122nd Street, 
Edmonton 70, A1berta, Canada 

t*MUIR, Vivian M,, Research Assistant, Plant Industry Laboratory, 
Alberta Department of Agriculture, P.O. Box 8070, Edmonton 
62, Alberta, Canada 

NELSON, David L,, Intermountain Forest arid Range Experiment Station, 
860 N. 12th Street, Logan, Utah 84321, USA 

t*NELSON, Earl E., Forestry Sciences Laboratory, Pacific Northwest 
Forest and Range Experiment Station, 3200 Jefferson Way, 
Corvallis, Oregon 97331, USA 

t*OFFORD, Harold R., Forest Disease Resear ch, Pacific Southwest 
Forest and Range Experiment Station, P.O. Box 245, Berkeley, 
California 94701, USA 
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*OSHIMA, Nagayoshi, Departmen .t of Botany and . Plant Pathology, Colorado 
State University, Fort Collins, Colorado 80521, USA 

*PAINE, Lee A., Forest Disease Research, Pacific Southwest Forest and 
Range Experiment Station, P.O. Box 245, Berkeley, California · 
94701, USA . 

t*PALMER, John G., Forest Products Laboratory, u·.s·. Forest Service 
P .O. Box 5130,Madison, Wisconsin 53705, USA 

tPARKER, Arthur K., Pacific Forest Research .-Cent r e, · 506 . West Bur nside 
Road, Victoria, B.C.; Canada 

t*PARMETER, John R., Jr . , Departm,ent of Plant Pathology, .· University of 
Califo :rnia, Berkeley, c ·alifornia 94720, USA 

PARTRIDGE, Arthur, College of Forestry, University of Idaho, Moscow, 
Idaho 83843, USA 

PETERSON, Glenn W., Rocky Mountain Forest and Range Experiment· 
Station, 205 Sycamore Hall, Ea1:1t Campus, University of Nebraska,-
Lincoln, Nebraska 68503, USA. 

PETERSON, Roger S. 1 St. John's College, Santa Fe, New Mexico 87501, USA 

t*PIIRTO, Douglas, Forest Products Laboratory, University of California, 
Berkeley, California . 94 720, USA 

tPONG, Gene, Pacific Northwest Forest and Range Experiment .Stat i on, 
P .o. Box 3141, .Portland, Oregon 97225, USA 

*POWELL; John M., Northern Forest Research Centre, 5320 - 122nd 
Street, Edmonton 70, Alberta, Cana4a 

*REID, C. P. P. , Department of Forest ·and . Wood Sciences, Colorado · 
State University, Fort Collins, Colorado 80521, USA 

RIFFLE, Jerry, Rocky Mountain Forest and Range Experiment Station, 
205 Sycamore Hall, . East Campus, University of Nebraska, 

·Lincoln, Nebraska _68503, 'tiSA 

t*ROFF, Jack W., Forest Products La~oratory, 6620 N.W. Marine Drive, 
Vancouver 8, B,C., · Canada 

ROGERS, Jack D., Department ·of Forest _ry and Range Management, 
Washington State University, Pullman, Washington 99163, USA 

*ROSS, Eldon W,, Division of Forest Insect and Disease Research, 
U.S. Forest Service, Washington, D.C. 20250, tJSA 

t*ROSS, W. D., Plant Sci _ence Division, University of Wyoming, Lar _amie, 
Wyoming 82070 , USA 

t *~USSELL, Kenelm W., For est Land Management Center, . Rout~ 4, Box 
490, Olympia, . Was hington 98501, USA 
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t*ROTH, Levis F., Department of Botany and Plant Pathology, Oregon State 
University, Corvallis, Oregon 97331, USA 

SALINAS-QUINARD, Rodolfo, Laboratorio de Mycologia, Instituto Nacional 
de Investigaciones Forestales, Ave. Progreso No. 5,"Mexico 21, D.F., 
Mexico 

t*SCHARPF, Robert F., Forest Dis·ease Research, Pacific Southwest Forest 
and Range Experiment Station, P.O. Box 245, Berkeley, California 
94701, USA 

*SCHEFFER, T. C., School of Forestry, Oregon State University, Corvallis, 
Oregon 97331, USA 

SHAW, Charles Gardner, Department of Plant Pathology, Washing'ton 
State University, Pullman, Washington 99163, USA 

SHAW, Michael, Dean, Faculty of Agricultural Sciences, University 
of British Columbia, Vancouver 8, B.C., Canada 

tSHEA, Keith R., Forest Disease Research, U.S . Forest Service, 
Washington, D.C. 20250, USA 

tSMITH, James, Laboratory Service-Plant Pathology, California Depart-
ment of Agriculture, Sacramento, California 95814, USA 

i·*SMITH, R. B., Pacific Forest Research Centre, 506 West . Burnside Road, 
Victoria, B.C., Canada 

t*SMITH, Roger S., Forest Products Research Laboratory, 6620 N.W. 
Marine Drive, Vancouver 8, ,B.C., Canada 

t*SMITH, Richard S., Jr., . Forest . Disease Research, Pac:j..fic Southwest 
Forest and Range Experiment Station, P.O. Box 245, Berkeley, 
California 94701, USA 

*SOLHEIM, William G., Department of Botany, University of Wyoming, 
Laramie, Wyoming 82071, USA 

t*SRAGO, Michael D., Division of Ti~ber Management, U.S. Forest Service, 
630 Sansome Street, San Francisco, California 94111, USA 

*STALEY, John M., Rocky Mountain Forest and Range Experiment Station, 
240 West Prospect Street, Fort Collins, Colorado 80521, USA 

t*STEWART, James L., U.S. Forest Service, Forest Sciences Laboratory, 
3220 Jefferson Way, Corvallis, Oregon 97330, USA 

STRAND, Mary Ann, Department of Botany and Pl ant Pathology, Ore gon 
State University~ Corvallis, Oregon 97331, USA 

SUTHERLAND, J, R., Pacific Forest Research Centre, 506 West Burnside 
Road, Victoria, B.C., Canadi 

tTEGETHOFF, A. C., Div is ion of Timber Management, U.S. Forest Service, 
Region 4, Federal Offic e Building, 324 - 25th Street, Ogden, 
Utah 84401, USA 
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THOMAS, G, . P., Director General of Canadian Forest Service, Ottawa, 
Ontario, · Canada 

*TINNIN, Robert, . Department of Biology, Port .land State ·University, 
P.O. Box 751, Portland, Oregon 97207, UsA· 

*TRAPPE, Jam.es J ,·, Forestry ,Sciences Laboratory, Pacific Northwest 
, Forest ·and Range Experiment Station, 3200 . Jefferson Way, . 

c ·or-vallis ·, Oregon 97330, USA · 

TRUJILLO, Eduardo E,, Department ·of Plant . Pathology~ University of 
Hawaii, Honolulu, Hawaii 96822, USA 

t*lTHRENHOLDT, Bjarne, Department of Plant ·Pathology," University of -. 
-· , Cal"ifornia, Berkel,ey, California 94720, USA 

tVAN DER KAMP, Bartold J., Faculty of Forestry, University of 
British Columb ·:(.a, Vancouver, B.C., ,Canada 

t*WALLIS, Gordon W., Pacific •Forest Research Centre, 506 West . 
Burnside Road, Victoria, B.C., Canada 

t*WEAR, John F,, U.S. Forest Service, Division of Timber Manage -
ment, P.O. Box 3623, Portland, Oregon 97208, .USA 

t*WEIR, Lawr"ence C., Forest -Pathologist, .Oregon State Fqrestry 
Department, P.O. Box 2289, Salem, Oregon 97310, USA . . 

WEISS, Melvin, Pest Detection and Control, U.S. Fore.st Service, 
517 Gold Avenue S.W., Albuquerque, _ New Mexico 87101, USA 

ticWICKER, Ed F., Forestry Sciences Laboratory, . lntermountain Fo-i;-est 
and Range Experiment Station, . P .o. Box 469, Moscow, Id_aho 
83843, USA 

tWILCOX, Wayne W., Forest Products Laboratory, University of -
Califotnia, 1301 South 46th Street, Richmond, California ·. 
94804, USA 

t*WILLIAMS, Ralph E., Division of State and Private Forestry, U.S~ 
Forest Service, Federal Building, Misso1,1la, Montana- 59801, USA. 

t*WHITNEY, H. Stuart, Pacific Forest Research Centre, 506 West 
Burnside Road, Victoria, B. C., Canada 

*WORTENDYKE; John T., Division of Timber Ma.nag~ment:, U.S. Forest 
Service, P.O. Box 3623, Portland, Oregon 97208; USA 

t*ZALASKY, Harry, Northern Forest Research Centre, 5320 - 122nd 
Street, Edmonton 70, Alberta, Canada 

t ZILLER, Wolf G., Pacific Forest Research Centre, 506 West -Burnside 
Road, - Victoria, B.C., Canada · 
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GUESTS AND VISITORS ATTENDING XX CONFERENCE 

AINSCOUGH, G. L., MacMillan Bloedel Ltd., 1075 West Georgia Street, 
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