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CHATRMAN 'S WEICOME

Welcome to the Nlnth Wéstern International Fbrest Dlsease Work Conference.
I have looked forward to a Banff meeting for many years, and Im Bure
that this meeting will be a memorable occasion for us all. I think ‘that
this is the first time that we have had to compete with the World Series,
but I'm sure that we'll come out 0.K. on that score. I wish to extend a
special welcome to the members of the Saskatoon Laboratory, who. are our.
guests at this meeting.

I am sorry to report that Mexlco will not be: represented at this con-
ference. However, the Mexican Forestry Society, at the request of
Sr. Ing. Riquelme Inda, has forwarded a report that w1ll be 1nc1uded in
the proceedings of this meetlng

Your Program COmmlttee, consisting ofoAlex Molnar as Chairman, G. P. Thomas,
and J. E. Nighswander and all the members of the Calgary laboratory, has
done an outstanding job in preparing for this-conference. Three panels’
will be presented on topics that your 1960 interim program chairman's .
report listed as most worthy subjects for discussion. Ag has been our
custom, the panel members will use less than half of the time alloted, to
each panel 8o there will be ample opportunlty for dlecussion. '

F.G.Hmmmwrﬂl .
Conference Cha:xmunu

THE ROLE OF - ENVIRONMENTA L AND HOST FACTORS IN CYTOSPORA
' GANKER OF POPIARS

W. Je Bloomberg

An investlgatlon was made into the factors which were thought to promote
%zgosgora canker attack on native Populus trichocarpa T. & G.  and exotic

. X canadensis Moench poplars in British Columbia. Within the range .
studied, canker growth varied proportionally with the temperature, and . A
inversely with the shoot moisture content, relative humidity, and soil 7.
moisture content. Canker growth was more rapid, although %he incidence }
of cankers was much less, in summer than in winter. Both canker growth X -
and incidence were less in exotic hybrid poplars than in the native : £
species; and both were less in the lower part than in the upper part of :
.the shoot. These findings indicated that the ecological, seasonal, and
- warietal factors exerted their effects on canker development indirectly .

_"hy influencing the moisture content of the shoot.

The moigture relatlons and the anatomy of three poplars were compared to
“explain their differential resistance to Cytospora canker. Campared with
Pppulus trichocarpa, two P. x canadensis hybrids which were more resistant
to the chanker, had slower rates of moisture loss and, throughout most of
the year, had: higher shoot moisture contents. In dormancy, when cankers
_were more numerous, the shoot moisture content of the three poplars was.
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considerably lower than in summer. Furthermore, the supper regiogs of
all shoots, which were less resistant to the canker, nad lower moisture
contents than the lower region. In view of the inverse correlaticn
previously established between shoot moisture content and Cyhospora |
canker development, the superior moisture economies .of the hybrids and
of the lower shoot region were sufficient to account for their greater

- resistance to canker spread.

The comparative anatomy of the three poplars suggested thal moisture
storage, translocation, and retention were greater in the hytrids tnan
in P. trichocarpa; the former had a larger pith, wider vessels, longer.
phloen rays, larger sieve tube zone, larger fibre zone, thicker pzriderm
and fewer lenticels than the latter. In addition, the comparable barx
characteristics suggested that the fungus would penetrate into and spread
in the hybrids less easily than in P. trichocarpa, and less easily in the
lower than in the upper shoot. _ :

‘The findings suggest that an effective approach could be developed %o
- gelection of canker-resistant poplars according to their anatomical
. characteristics. . ~ ‘

Poplar cuttings were adjusted to three different moisture contents, vhen
wounded by incising or scorching the bark. The three moisture trzatments
differed significantly in their histological effects on tissues around
the scorch wounds., The greatest contrast was in the mode of tannin
deposition. Lignification was proportional to the moisture content; _
however, fewer cells were involved in lignin changes than in tannin depo-
sitions No suberization was observed as a result of wounding.

When wounds were inoculated with Cytospora chrysosperma the growth of
canker veried inversely with the number of tanniferous cells, the width
of the tanniferous zone, and the number of lignified cells. The corre-
lation with tannin deposition was much stronger than that with lignin.
These findings suggested that the correlations previously observed between
gggosgora canker growth and moisture content may operate partly through
the mechanism of tannin deposition. Implications of these findings are
discussed in relation to canker resistance to poplar. : '

FURTHER STUDIES ON THE ATROPELLIS CANKER DISEASE IN ALPERTA
' "J. C. Hopkins

This disease occurs in the form of perennial cankers on living- stems

and branches of lodgepole pine. It has been reported on other pines in
some areas, but in Alberta it has been found only on this species and

on lodgepole-jack pine hybrids. Inoculations using ascospores and
culture mycelium have proven Atropellis piniphila (Weir) lohman and Cash -
to be the causal agent. However, the percentage of successful inoculations
has been very low. ' ‘

Stem cankers : tend to originate on the stem, at, or close to, branch nodes.
This could result from a higher susceptibility at these loci, or, from a

5

S
Y

































































































































































































































10,

11.
12.
13.
1L.

15,
16.
17.
‘18.
19.

20,

2l.

logical factors (or other factors) before an infectious disease can
become established.

Treatment of problems involved and pitfalls to avoid in measuring
growth impact of forest diseases (especially dfm.).

A session on how we can get better cooperation between personnel
working on same or r elated projects., Also needless repetition.
Importance of two workers getting together in early planning stage. -

Air pollution and atmospheric conditions, what is known and chances
for incredses in problems of this nature in the future.

Methods and techniques of culturing, isolation inoculation that are
not in the "book". Also such things as handling of diseased material,
disease herbariums, filed plot techniques and collection of field data.

Special methods and techniques of decay studles and successional
studies of the rots and decays.

Part of program should be planned around meeting place.

‘Elytroderma studies (anatomical piéture).

Specific treatment of rust diseases.

Need for bringing in specialists from outside (phy81ologlst, ecolo=
gist, etc.) whenever approprlate.

Recent findings in morphology of certain species of fungi that may
affect taxonomlcal class1flcat10h. '

New developments and problems in root diseases. (well covered at 1961
meetlng)

Less "plece meal" treatment of a broad subject. Discuss a specific
part of a broad subject and bleed that part dry. '

More emphasis on: how what we know can be applled to some degrees
of control even then we don't have the final answer.

Ecological factors in relation to disease occurrence, incidence

and in prediction of chances of a lethal dlsease becoming established,

-~
A panel suggested on:
What is the most important tree disease in Western North America?
Why? What research has been done and/or is belng done? What is
possibility of control.

Current work on and recent developments:
ae A mellea
be Echinodontium tinctorium
c. EIytroderma
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d. Rust diseases
€. Root rots

22, Culture media:
stimulators and inhibitors

23. The most frequent answer I received was :
Well, gee whiz, I haven't really given it much thought.

'Mény'individuals talked in generalities so a great deal’of reading
between the lines is needed.
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* APPENDIX VII
COMMITTEE REPORT ON STATUS AND NEEDS OF RESEARCH ON DWARFMISTLETOES.
J. E. BIER,L F. G, HAWKSWORTH,, J. R. PARMETER,
and K. R. SHEA (Chairman),
" Highlights”of“1961~Research
I. Intensification and Spread. |

a. Fifty-four previously known areas of dwarfmistletoe infection on
lodgepole pine were investigated to determine their extent and
the intensity of infection. The survey showed that 61 per cent
were heavily infected, and that 85 per cent of these were stands
less than 80 years had peculiar stand hlstorles which explained
the early development of heavy infection. The estimated area of
these 5l stands is U3 square miles. (Baranyay, Calgary.)

“be Two experimentaliflights'were’made_to determine the effectiveness
of aircraft in mistletoe surveys. In lodgepole pine stands approx-
mately 80 years of age, witches' brooms were visible from 300500
feet above ground. In stands over 100 years old the more severe
brooming was visible from as high as 600-800 feet. In Jack pine
stands where brooms are more evident, infected areas were readily -

~ visible from helghts of 800-1000 feet. During this last flight
"‘an infected area, approximately 65 miles long and 8 mllgs wide,
was found in northeastern Alberta.

The results showed that aerial surveys are suitable at elevations
up to 1000 feet for the detection of heavily infected old. stands
or groups of trees, but are unlikely to be effective for infected
young stands. (Baranyay, Calgary.)

c. Field work was completed on the study of losses resulting‘;rom

l: J. A, Baranyay kindly substituted for Dr. Bier in preparing this
report.
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growth reduction and mortality in lodgepole pine stands infected
by dwarfmistletoe. Results have not been completely'analyzed

(Baranyay, Calgary ).

Canker dissection studies on fed fir and- white fir were initiated
in 1961. Preliminary results indicate that. the year of infection,
the age of wood at time of infection, the age of cankers, and the

" pattern of infection can be determined within reasonable limits.
. These data permit partial reconstruction of the infection history

of trees growing under various conditions, (Parmeter, Univ. of

. Calif,, Berkeley, and Scharf, PSW) -

Continued Studiéa on'deposition and retention of seeds on red firs
and white firs suggested that retention of seeds in exposed areas

was less than that on trees under sheltered circumstances. (Scharpf,

PSW, and Parmeter, Univ. of Calif., Berkeley)

Fiéld work was completed on a-cooperative studyvbetween the.RocEyv

Mountain and Intermountain Stations to determine (1) the distance

of spread and degree of infection in lodgepole pine reproduction - -

from infected border stands and from infected individual frees or

groups of overstory trees and (2) the minimum age at which lodge-

"~ pole reproduction will become infected. Data and samples were

taken on 4O study areas in-the Rocky Mountain Station territory
and on 39 study areas in the Intermountain Station terrltory. The
results suggest .that mistletoe behavior in the two regions is
very similar. The.average proportion of tress visibly infected in

~ stands 5,10,. 15,20 and 25 years old was. 0, 1, 6, 17 and 33 per cent,

_respectlvelyu The average maximum distance of infection into

reproduction was 26 feet from the infected: residual stand. Dissecs~

tions of the oldest infections on the plots showed that 1k per
cent of the stands were infected before they were U years old
and 85 percent wers infected before the: stands were 11 years old.

_ ;(Graham INT and Hawksworth RM).

g.

h,

Re-examlnatlons were made on the permanentAponderosa pine dwarf—
mistletoe silvicultural control plots at Grand Canyon and Fort

Valley Experimental Forests, Arizona and on the Mescalero Apache
Reservation, New Méx;co. (nghtle RM) R _

Data haVe been obtalnsd on the effects of dwarfmlstletoe on growth ‘

and Mortality in 29 Colorado lodgepole pine stands ranging from
50 to 150 years old. The following tabulation shows the per cent

- reduction in stands 1nfect.ed for various lengths of tlmef

-Length:of Time
. Infected (Years)
20 Lo &

Height of dominants and codominants o 28 - Y2
D.B.Hs of dominants and codominants 1ih 28 L2

Merchantable cubic-foot volume - - 26 . 74 100

| 279-_

s
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Thus, in stands infected for 60 years the height and D, B, H. of
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the dominants and codominants were L2 per cent less than that in

.- Nearby ;uninfected:svands. .. Growth reduetion and- mortalf%y ‘due to

-%mestletoe had reduced the: merchantable volume to zero. (Hawks—

P i‘..-_f N

worth and Hinds RM). - BN

Data, from a 1/50-acre, temporary plet in a 60~year¥old*5ﬁand.are
summarized in the PNW. 1960-Annual. Report. Both average: nimber of

' "1nfectlons per -tree-and percéntage of trees infected increased more

rapldly'ln the larger. trees-=- those ordinarily constltute the fu~
ture crop.: Addltlonal plots are planned. (Chllds— PNW)

Blologlcal and Chemlcal Control.. .fﬁ"ﬂv" R

TS

Lo .

..=Gregenhouse trlals,have provided: h promising select1ve herblcldes
. (2. each for. ponderosa pine:and Bouglas—flr) for field: testlng.
3 Dormant and late .summer fieldo appllcatlons tere made to the tree

bole and foliage,;and . -to, misttetde shoots.dn ponderosa pine and to
.~ the bole and foliage of Douglas-flr._ Systemlc properties were

. demonstrated. in- Douglas=fir - butinot in’ pine.: ‘Results to date in
.sthe. greenhouse-and:-field indicate:these: materlals have con51derable
promlse. (Shea and Redlske,.weyerhaeaser Co;) '

The”1959 herblclde tests on: dwarfmlstletoe 1n.Ca11forn1a leok much
;. the same as:they.did.a year:dgos. (8eé Fighth Précgedings, 1960,

, Ps-96)s Many of .bhe sprayed dwarfmistletoe plantd are still "dead",
-Very. few trees.were killed, .but few, if any, sizable: trees were
cleaned of all dwarfmlstlet@e w1thout severe damage to the trees.

-+ (Quick, PSi). e P
Goncentratlons of herblnldes i the 1960 tests (lOO testé 893 trees)
. in general were -increased. =i(None ‘of the 1959 tests Weré’notably
successful as systemic treatments) : A good many of the trees treated
~in 1960 were damaged.or: killed. It now appeats that the”margln of

' safety between:destruction of -the para51te &nd’ severe daMage to

the host (pines and firs) is oo’ narrow, in-the cibe 8% basal-stem
treatment with the 2,l4-phenoxy compounds, to be usable._ The same
appears to- be true -also of MCPA.w (Quick PSW) pir AL

fu -" v

In 1961, 39 tests (h96) trees were: iinitiated: witﬁ a varlety of
“herbicidal chemicals..:Tests with.2,l,5<T4; ayli,5~TP; and 2,kL,5-
TB were emphasized. The diluent carrier in most cases was stove

377’011, in.gpe:set-of testegnitiwas: water‘w1th*added agr1Cultural

‘,

_.Spray. 011 -Some of each-test batch was: sprayed dlrectly on dwarf-
mastLetoe plants, andgome was used a¥ basal-stett spfay of infested
trees.. One test..area. each.was .located:onthé Siérra*National
Forest, the Stanislaus National Forest, and the Lassen National
Forest.;E(Qulck, PSW)

Widespreaa dylng of the dwarfmlstletoe on digger piné on ‘Mt. Di
ablo Stdte Park, California, was noticed in the summer of 1961.
Buds and shoots in all stages of development ‘were kliled.e Exten~
s;ve necr031s Df the endophytj system was’ observed 1n some in-

1
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fections. No apparent damage of the host tlssue was observed.

Pronounced resin flow generally occurred from around the base of

the shoots of the parasite. Infected dwarfmistletoe plants will
be checked for recovery. No causal organism has been asgsociated

- with the disease., Symptoms suggest it may be caused by a fungus

similar to that which causes the resin disease of A amerlcanum,
(Scharpf, PsW, and Parmeter, Uc, Berkeley)

Lodgepole pines infected w1th Arceuthoblum americanun were treated
(stem injections) with antifungal antibiotics. No results at this
time., (Mielke, INT).

III. Silvicultural Control.

a.

Re-examinations of silvicultural control plots reported in 1957
have shown gradual reduction in stem and branch infections follow-

- ing yearly treatments. Some latent infections have appeared I
- .years after treatment. Three-year diameter increment on thinned

and treated plots has been over twice as great as that of trees

in unthinned check plots (Shea, Weyerhaeuser)

IV, Host- Para51te Relatlons.

T a.

The study of the effects of dwarmistletoe on the water economy of
western hemlock was completed. No significant defferences were
found either between samples with .or without aerial Plants, or

.between samples taken from brahches above and.below the ‘infections.

Dwarfmistletoe did not affect the: water economy'of those portions
of branches that had not been invaded by the endophytic system.
The relative turgidities of bark within the swollen portion of -
infectéd branches showed significant variation. The m01sture con=-

- . tent of the bark was higher at both tips of the swellings than in

. found on young (8:years-old) and old {15 years-old) branch infections

b.

. eritical 80 per cent. -According to Bier's flndlngs these ‘results i

_~disposed to fungus 1nfect10ns that branches W1th young 1nfectlons.
: (Baranyay, Calgary) '

the bark of. the uninvaded portions of each branch. ' ‘The moisture
content was lowest in the middle of the infected area which is the
oldest infected portion of thé swelling. A smiliar pattern was

although the turgidity values.of young infections were’ above the ¥,

=y

-

indicate that branches with older infections would bé: more pre-

)
o

T

Ganker dlssectlon studles on red firs and white firs 1ndlcated that
.cankers were quite variable, : Those :cankers that develdbed on

small branchlets remained '"midgets" that seldom attained an inch in
length, Such cankers were never found with more than a few fruits.

" Thus these "midget" cankers appeared to contribute little to either

damage or spread. Larger cankers developed on main branch axes

~or on the bole. These cankers supported large clumps of " fruiting

“"shoots. Prellmlnary observations suggested that long-lived cankers

developed near branch bases after branches were séveral years old.
(Parmeter, Univ. of Callf., Berkeley, and Scharp; pPsW).
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Tuoeulation studies coufirmed the éxistance of two forms on fir,
one restricted to red fir and one to white fir, Preliminary ob-
servations suggest that the form attacking ponderosa pine is
distinct from that attacking digger pine. (Parmeter, Univ, of
Calif., Berkeley, and Scharpf, PSW).

- A study of the extension of the endophytlc system of the dwarf-

mistletoes on digger pine has shown that: (1) the longitudinal
extension of the system can be determined quite accurately by
measuring the length of branch swelling; (2) the system extends
about the same in both directions; (3) annual extension varied
considerably among infections; (L) the systems showed nearly the
same amount of extension during the dormant season (October-March)
as they did during the period of active host growth (April-Septem-
ber). (Scharpf, PSW, and Parmeter, Univ, of California, Berkeley)

Results of seeding tests made in 1935 with Arceuthobium campy-
lopodum on ponderosa and Jeffrey pine in northern California have

- recently been compiled and analyzed. No direct relationship was

found between the amount of estimated light received and the growth
vigor of shoots of dwarfmistletoe on ponderosa pine nor between
light received and the establishment of new infections of the
parasite. The results suggest that the effects of light on dwarf-

. mistletoe need reassessment. (Wagener, PSW).

'The results of translocation studies of natural substances may be
. summarized as follows: (1) labeled materials did not translocate

'”_1nto infected branches (except at the commencement of growth in the

late spring), unless the fir needles were first removed from the

itwportlon_of the "translocate®. went into the mistletoe. (2) Cover-

" ing the aerial system with aluminum foil or removing it entirely
'did not influence the translocation of materials into the endophytic

system. (3) Although: the intensity of translocation varied at
different times of the year, the pattern was not markedly different.

The: endophytlc system was a "sink" at: all times, while the aerial
system of the mistletoe was d strong’sink only during the active

growing season (June and August treatments) and not during Octo-

ber, January, and May. (h) The mistletoe was a sink even when the

fir branch was detached from. the host or-if it was girdled. The

* résults as explained were obtained from autoradiographs. However,

actual activity in various sections have been determined and
support all conclusions drawn from the autoradiographs.

Individual shoots of the dwarfmistletoe were found to carry on
photosynthe51s. Carbon fixation was Y to 20 times greater in the
light than it was in the dark. However, food manufacture by the

.mlstletoe represents only a very small part of its need, or use.

'The above results were obtained wlth the dwarfmistletoe (Arceutho-

blum campzlopodum) on white fir (Abies concolor) on an Experimental
“Forest of the Pacific Southwest Forest and Range Experiment Sta-
tion, Strawberry, Tuolumne County, California. The work has been
expanded to include a survey of translocation relationships on

po-




several other species of cenlfers having the same species of
dwarfmistletoe; also, A. americanum on lodgepole pine, to have a
comparison of this work with' that which has already been con-
ducted by: Dr. Shea and Dr. Rediske, conducted under controlled
conditions, Further, several species -of Phorodendron have been
studied growing on conifers and walnut and oak. No results on
these other species are available at present, except for the
results appreciable transfer of food materials between host and
parasite in this case; this is in marked contrast with the re-
sults with Arceuthobium, Whether this observation will be support-
ed by the other work remains to be determined. (0. A. Leonard,

"~ R, J. Hull and C. G. Greenham, Botany Dept., Unlv., Calif., Dav1s)

A few prellmlnary analyses of.data:from the 1mpact study were made.
Results to date suggest that mistletoe doesn't have much effect
in densely overstocked stands, probably because competition does

not permit mistletoe to assert and effect. Additional permanent

plots to ‘yield data on mistletoe effects on growth are continuing
to be established. (ChlldS-PNW) o _

Results on the‘mature-stand study are summarized in the PNW 1960

annual report. Mortality is greatly increased by moderate to

severe infections. Uninfected trees on infected Pplots were the
same height as trees of the same diameter on ‘uninfected plots, but
were highly significantly taller than their infected neighbors.
(Childs-PNW),

- Ve Life History,'Taxonomy,_and Morphology.

ae

b.

Ce

" these processes. Low altitude forms have a longer growing season

Removal of germinated seeds of the red fir form of dwarfmistle-
toe from host branches at regular intervals showed that infection
may take place as early as August of the year following seed dis~
persal, or approximately 6 months after germinations. These tests,

were repeated in the greenhouse with the dwarfmistletoe on digger ..

pine. Similiar results were obtained. (Scharpf, PSW, and Parmeter,
Univ. of Calif., Berkeley).

Field observations have shown that the period’énd’duratidn of
flowering and seed dispersal vary considerably among the several .:
forms of A. campylopodum. The high altitude forms are the first
to flowdr and disseminate seed but are shorter in the duration of

and have a later and 1onger period of flowering and.sged dis~
charge. Due to the different periods of flowering, it is pogsi~-
ble that cross pollination may not occur among most forms of A.
campylopodum. - {Scharpf, PSW, and Parmeter, Univ, of Calif., Berke~

ley).

Studies were completed on the relation of dwarfmistletoe to the
xylem tissue of conifers including (1) the anatomy of para31te
sinkers and their connection with host xylem and (2) the effect
of the parasite on the xylem anatomy of the host. Changes in the
xylem anatomy induced by dwarfmistletoe infection were studied in
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Iv.

V.

seven coniférous species of California. (Srivastava and Egau,
Univ, of Calif., Davis). A

Needed Research and Studies not yet Reported on.

doe

be.

Intensification and spread:

Possible use of aerial photography in detecting lodgepole pine
dwarfmistletoe.

"Objectives: (1) to explore whether aerial photography will enable
- the detection of infected areas, define the limits of infected

areas and differentiate between different degrees of @mage. (2) to
explore the suitable scale at which to take photographs and type
of film.

Literature references indicate that air photos taken to proper
specifications and at suitable times of the year will permit -the
differentiation of diseased and healthy trees or group of trees.

To aid in the development of techniques for taking such photographs,
it is possible that. spettrophotometric analyses of light reflection
from specimens of diseased and healthy trees would prove useful in
predicting the photographic tones or colour that would have to be
registered. (Baranyay, Calgary).

A plot study of the effects of various degrees of dwarfmistletoe
eradication combined with various degrees of silvicultural thinnings
on the intensification, spread, and adverse tree growth impact in

a mixed stand of western larch, Douglas-fir, and lodgepole pine is
in the planning stage. Study will be established in June-July,

1962, (Wicker, INT).

- Biological and chemical control.
~ (no reports).

Silvicultural Control

(no reports). - ¢

Host-Parasite Relations

(no reports).

Life History,'Taxonomy5 and Morphology.

aa

b

”

Research is needed to establish the 1nf1uence of envircnmental
factors on seed development of A. americanum. Field observations

-~ 4in Alberta indicate large variations in the number of mature seed

produced in different areas. (Nighswander, Calgary).

‘We are concerned at the moment mainly with obtaining suitable col-

lections and developing techniques for future cytological studies.
One of the initial problems that has arisen has been contamination
in germinating seed. This has been largely overcome in initial
tests through the use of 0.5 and 1.0 per cent Orthocide captan
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and with Ceresan. The procedure has been to sozk the seed in dis-
tilled water for one hour, followed by immersion in the fungicide
for one hour, followed by a rinsé in'distilled water forfive minutes,
and followed by planting in PDA at normal room temperatures. Fur-
ther tests are planned this fall. (Foster, Vicotria),

z‘ﬂs-

‘s Sira.



