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FOREST RESOURCES RESEARCH
ADVI SORY' COWM TTEE

1977 ANNUAL REPGRT

The year 1977-the fourth year of the Forest Resources Resear ch
Advi sory Conmittee-was one of accel erated progress towards the goal s
of coordinating and intensifying forest research efforts at the School

of Forest Resources.

~ The research programof the Cooperative Forestry Research Unit
solidified to the point where research problemanalyses for econon cs
silviculture and entonol ogy were presented to the FRRAC sub-commttee
and approved by them Individual proposals for research within these
Problen1statenﬁnts have al so been accepted, and a full and anbitious
field season was undertaken. Progress on the various research projects
Is outlined later inthis report.

~ FRRACis exerC|3|nﬁ Its responsibility to influence research
priorities in the CFRU,t,rouPh the research advisory sub-commttee,
whi ch approves all individual research EFO}GCIS roposed by the
cooperative research unit scientists. The full FRRAC committee al so
reviews research activities and priorities for the entire School of
Forest Resources and offers advice on the research programof the

school

The committee has exEressed concern that contributions toward the
Cooperative Forest Research Unit are still belowthe goals originally
set, and that these funds are needed for the additional silviculturist
originally planned for. Wth this inmnd, a comttee of four was
formed to investigate equitable ways of seeking contributions from
forest industries that are non-landowners and have not been solicited to
date. New cooperators of the Forest Research Unit added dur|ng 1977
were: Kennebec EqU|Enent Co., J. J. Tree Farm \estern Maine Forest
Nursery, and M. Adbbott Ladd

Four comm ttee nenbers of FRRAC were reappointed to 3 year terns hy
the committee this year. They are: Fred Holt, Richard Anderson, Keith
MIler, and Bud Wi |and

~ There vere Eersonnel changes at the School of Forest Resources
during the year. Ed Gddings, Art Randall and Howard Mendal | retired

fromthe faculty and Norman Kutscha accepted a position in Takom

Vashington, Three new staff menbers were added: Ben Hof fman (forest

?anﬁgerentg; Charles Wllians (2-year progran): and John Litvay (wood
echnol ogy



Dr. Knight has been named ASCUFRO (Association of State Col|ege
and University Forest Research Organizations) representative to the
Joint Policy and Program Counci| of the Joint Canada-U S (Canusa)
spruce budwormprogram This joint programis designed to coordinate
research and devel opnent activities between the two countries dealing
with the SFruce budwor m problemboth in the east and west. The US.
programwi |l be admnistered by the U.S. Forest Service. Research
projects of the CFRU that deal with the budwormmay be eligible for
conpetitive funding under the program

D, Kni ?ht has al so been involved with research planning at the
national |evel, again representing ASCUFRO in the National Program of

Research for Forests and Associated Range! ands which is addressing

national research needs and problems. He is present|y Vice-President
of  ASCUFRQ.

Mrris R Wng, Chairmn John G
Sinclair, Vice Chairman Barton M

Blum Secretary



COOPERATI VE FORESTRY RESEARCH INI T
ANNUAL REPQRT - 1977

Nineteen seventy-seven marks the first full year of operation of the
Cooperative Forestry Research Unit. W entered the year with a sound
financial position and wth the staff ready to get down to business

Early in the year the three scientists (Drs. David Field, Mrk
Houseweart and Maxwel | MCormack) presented excel | ent Problenwanalyses
of their respective areas of research. These anal yses formed the basis
for the specific research proposals that were made later in the year. In
addition to launching the research effort, the admnistrative procedures
for the unit were smoothed out through the course of the year.

Specific research proposal s were prepared |ast spring and presented
for approval at subcommttee meetings on June 28th and Cctober 31st.
Projects approved included

Aerial Application of Herbicides

Raspberry Suppression Study

Production of Spruce/Fir Planting Stock

Thinning Spruce and Fir Stands

Potentials for a Maine Hardwood Charcoal |ndustry

Trap Nesting Wasps - Spruce Budworm
Rel ease of Triahogramma - Spruce Budworm

Life Tables of the Wite Pine Wevil
Sharing the Cost of Spruce Budworm Suppression in Mine

Field work began on all of these projects this sumer and based on
the |atest pro?ress reports, | amconfident in saying our first year has
been a successtul one

In addition to the research being carried out by the CFRU staff,
several Pr% ects supported by CFRU funds are be!n? carried out by Schoo
of Forest Resources staff members. Your subcommittee has heard progress
reports on this work. Surmaries on all of these projects are included
within this report

The Cooperative Unit added one permanent prof essional ﬂerson to the
staff to work with Dr. MCormack. M. Ellis Sprague joined the program
as a technologi st on Mrch 21, 1977

The financjal picture at year end is solid with a balance of
$200, 000 on hand



~In summary, | amvery pleased with the progress that has been made
this year in getting the inportant work of the Unit underway. | also feel
that the Unit has been a valuable addition to the School of Forest
Resources and the inpact has already been felt. It is pleasing to note
that the Unit was singled out inareport to the University by an

accreditation teamfromthe United States Department of Agriculture.

They said and | quote: "The new Cooperative Forestry Research Unit
must receive strong comrendation as evidence of the interest and support
of industry and its faith in the ability of the school to provide research
relevant to inportant problens. To our know edge this is the only organ-
ized effort to cooperatively sponsor such a research program”

| Took forward to the new year with anticipation and amconfident that
the Unit will continue its record of acconplishnent.

Robert F. Bartlett
Chai r man



PROGRESS REPCRTS ON COOPERATI VE FCRESTRY
RESEARCH UNI'T SPONSCRED PRQJECTS

As mentioned earlier in Chairman Bartlett's report, several projects
have been approved and initiated in the past year. Follow n% IS a progress
summary giving the accomplishments of each over this time. These reBorts
include also a summary on those projects partially funded by CFRU
carried out by CFRU scientists.

ut not

REPCRTS ON PRAJECTS BY CFRU SCI ENTI STS

SILVICULTURE - £&*« Maxwel | L. MaCor maak

HERBI Cl DAL SUPPRESSI ON OF RASPBERRY (Rubus spp.) TO BENEFI T SPRUCE- FIR
(Pieea rubens Sarg., Pioea glauoa (Mench.) Voss, and Abies bal sanea (L.)
M11.) REGENERATI ON

‘Thi's study was initiated in 1975 to eval uate herhicide treatments as a
practical means to reduce raspberry conpetition with sFruce-f|r regeneration
Instrip cuttlngs..CbLect|ves include quantification of responses to
treatment by undesirabl e and desirable vegetation, and to determne
treatments which should receive more intensive study in the future

~Atechnique was devel oped to sinulate aerial aEpl[catlon W t hout
disturbing the treated vegetation by using a backpack msthlower fromthe
top of an eight-foot portable tower. Crcular plots, four meters radius,
were established on |1nes runn|ng parallel to the axis of the strip cuttings
Plots were established in newy devel oping Rubus gl to 3 years) and in
heavy, devel oped stands of Rubus (4+ years). The heavy stands commonly
contained 85 to 120 live Rubus stems per square meter of heights sonetinmes
exceeding two meters. Dry matter content of the Rubus material ranged up to
873 grams per square meter prior to treatnent.

~ The field plots were concentrated in clearcut strips in T5R12 VELS
During the 1975 fiel d season, 92 plots were established in four cuttings; 10
on the Wl cott Research Forest in northern Vermont. In 1976, 54 additiona
plots were treated in five strip cuttings. During 1977 the tield effort
concentrated on treatments of promse or greatest interest hased on results
to date and involved establishment of 50 additional plots as summarized in

the fol lowing table.



SUMVARY OF 1977 Rubus SUPPRESSI ON PLOTS

Nunber of Plots
Her bi ci de Nay August Rates Applied I/
Roundup 4 16y 4, 1, 1% 2 qgts.
Kreni te - 4 6, 10 Ibs
@r! on - 8 h, 1, 1™, 2 1bs.
2,4,5-T 4 12 1/ 1, 2, 31Ibs.
2,4,5-TP 2 - 2 |bs

|/ Amounts per acre of ground treated. Applied in water; total volume
delivered was 10 gal's, per acre.

si- Sone applications of Roundup included additions of ammoniumsulfate at
the rate of one pound per quart of Roundup.

— Some applications of 2,4,5-T included additions of sugar at the rate of
1.5 (ﬂm per 25 m. of 2,4,5-T applied, or additions of NOMA at the rate
of 1/'10 gal. per acre treated.

Al 1975 and 1976 plots were eval uated and rated for effectiveness of
Rubus squressmn during the summer of 1977. Samples of Rubus vegetation
were collected to eval uate possible reduction in dry matter resulting from
treatment. A detailed report of pro?ress has been drafted. Future work
will include continued eval uation of the 186 plots in Maine and possible
aerial application of the most promsing treatments in August of 1978.

AERI AL APPLI CATI ON OF HERBI CI DES TO SUPPRESS
UNDESI RABLE VEGETATI ON I N MAI NE FORESTS

~ During the summer of 1977 a major effort was expended to establish the
hel i copter-applied treatments on four study areas as outlined in the study
proposal . Approximtely 300 acres (121 ha.i/ were treated for st UdK across
the four sites. The carrier for all applications was water with the total
volume of spray delivered ranging fromfour to 10 gallons Per acre treated.
The rate of herbicide applied was a variable; for any single chemcal it
did not exceed four pounds of active ingredient per acre. The herbicides
applied and the nunber of treatnent areas, exclusive of control blocks, on
each study site are summarized in the fol lowing table.



SUMVARY OF HERBI CI DES APPLIED AND TREATMENT AREAS ON EACH OF THE FOUR
1977 STUDY SITES (+ = application(s) of herbicide on the site)

Herbicide Treatment Study Site
Ga-Pac.Site [St. R. First |[Scott Bald |St. R. Alli-
TIR 2 Appld. | Machias Lake |[Mtn. Twp. |gator Lake
23Jun 77 | Site Appld. Site Appld. |Rd. Site
28 Jun 77 4 Aug 77 Appld. 20
Auq 77
2,4,5T + + + +
2,4-D + 2,4,5-T + + + +
2,4-D + 2,4,5-T + MSMA + + +
2,4-D + 2,4-DP + MSMA + + + +
Roundup (Glyphosate) + +
Garlon 3A (Tryclopyr) + +
Garlon 3A + 2,4-D + +
Tordon 101 + +
Nunber of treatnent
oS 24 15 24 14

Four permanent sanple plots, 100 sq. meters in size, were established in
each treatnment area. Gound cover was eval uated and sample trees were marked
and measured. Coniferous species under observation include balsamfir, white
spruce, red spruce, eastern white pine, and eastern heniock. Broadl eaved
sPem es under observation include aspen, pin cherry, hirches, wllows, maples,
el derberry, and beech.

All areas were visited in late sumer for general observations after
treatment. Measurements and observations will be continued through at |east
two growi ng seasons in order to evaluate effectiveness of the treatments. It
Is significant to note that the applications of Roundup and Garlon are the
first such forestry applications in this reg| on of the United States. A
detailed report of progress is being drafted.




~Durin
Initiated.

TH NNI NG SPRUCE AND SPRUCE- FI R STANDS N MAI NE

% the last of the 1977 field season, both phases of this study were
ed. The short-termphase, involving evaluation of individual trees which
are residuals following past cuttings, started with measurenents of study trees
on five sites: Scott Brook, Telos Lake (2 sites), Carey Pond, and T2RI2,
Characteristics of the nineteen trees sanpled are summarized in the follow ng

tabl es.
SUMVARY OF CHARACTERI STICS OF TREES SELECTED
FROM FI VE SITES FOR STEM ANALYSES
Ap . _ :
Class White Red Balsam Diam. | White Red Balsam
(yrs.) Spruce Spruce Fir |Total Class | Spruce Spruce Fir |Total
50- 59 1 1 3 5 14 3 1 4
60- 69 1 1 16 3 1 4
70- 79 1 2 3 18 1 1 2
80- 89 1 1 20 3 3
90- 99 1 1 2 22 1 1 3
100-109 2 2 24 1 2
110-119 2 2 26
1 28 1 1
120-129 11
120.120 1 Total 2 9 8 19
140-149 1 1
Total 2 8 19

Measurenents fromthese trees are providing data, by species and age on del ay
of response to release, as well as dianmeter and hegght growth patterns before

and after release. Branch measurements shoul d prov

e information on crown

diameter changes. Additional sanple trees will be measured during the 1978
field season with the objective of conpleting this phase by the end of the year

Data fromthe short-termphase will assist in choosing
overstocked stands to be studied in the long-termphase. In

and treating the
ividual trees are

al so being studied in this phase in order to gain data on tree responses to
release treatments. These data shoul d assist in characterizing future crop
trees for selection in the admnistration of thinnings and the growth responses
whi ch coul d be expected. Data could then be expanded to characterize stand

I €SPONSeEs.

( Thi s apP
provi ded good resu

ts are obtained

and model Ing to gain a naxinun1yie|d

measur ement

S.

roach resenbles the actual application of a thinning and,
will yielda data base for stand synthesis
of quideline informtion fromthe field




The one study site selected which was reported in the original proposa
has been thinned. This areais a 13 to 20 gears-old spruce-fir stand which
followed a cutting in the winter of 1956-57. Excellent growth has occurred
up to the present, but growth rings indicate the beginning of a reduction in
8rov@h rate. The stand I's characterized, including the decrease in stand

ensity fromthinning, in the followng table.

I'NDI VI DUAL TREE THI NNING AREA
SCOTT BROOK, T5R15 VELS
DENSI TY AND STEM CHARACTER! STI CS

Study Stem Density Spruce Fir
Block
No. i?er Hectare per Acre Avg.| Avg. Avg. Avg.
Original |Residual | Original |Residual | db.h.|Tot.Ht. | db.h. | Tot.Ht.
(cm.){(m.) (cm.) (m.)
28,750 1,500 11,640 607 10.6 5.9 8.4 6.6
[ 34,666 2,666 14,035 1,079 8.1 5.7 7.9 6.6
[l 28,000 28,000 11,336 [11,336 5.4 4.9 5.2 4.9
vV 45,666 2,000 18,488 810 6.4 4.9 — —
\% 41,000 4,333 16,599 1,754 6.6 4.4 7.1 5.9

During the 1978 field season, two or three additional study sites will be
located and treated; individual study trees will be marked and measured.

PRODUCTI ON OF SPRUCE AND FI R PLANTI NG STOCK
TO SUPPLY FUTURE EXPERI MENTAL MATERI AL

Dur|nﬁ late 1977, two 4 x 12-feet beds were devel oped, fumgated, and
seeded on the former state nursery site at the Orono Campus, University of
Maine. Seedlings will be maintained through two growi ng seasons and then
transplanted or used as experinental material. Seed was frombal samfir
sel ections and controlled pollinations carried out in northern Vermont during
1974 and 1976. Red and bl ack spruce seed provided by CFRU cooperators was

al so seeded. Additional bed space will be prepared as seed, appropriate to
the research objectives of the CFRU hecones available.
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FOREST PROTECTION - Dr. Mark W Houseweart
VH TE PINE VEEVI L

\yne N. Dixon, Gaduate Research Assistant, conducted |ife table
experiments and studied the fall feed|n8 behavior of the white pine weevil
Inthis first field season Mayne has made significant progress in working
out the sampling procedures and has acconplished some of the proposed
original objectives.

Life Tables

Qver 500 trees were sanpled fromApril 13 to August 8 to determne
natural nortality agents that OHerate on Maine's white P|ne weevi | poHU!a-
tions. It was determned that the destructive sequential sampling technique
was not necessary due to the ability to reconstruct s$r|n8 feeding and
OV|Fos!t|onal activities even into the pugal sanpl e. The devel opnent a
cycle in Maine was determned in which 1977 weevil [ife stages were pre-
donm nant on the follow n% dates: Spring adults - 13 May; Egg - 27 May; 1st
and 2nd instar Larvae - 12 June; 3rd and 4th instar Larvae - 10 July; Pupae
- 8 August; and Brood adults - early August to early November. Fifty
exposed and 20 caged | eaders were removed at these same |ife stages and were
dissected to determne percent nortality and causal agents. Wayne found
that inmature weevil nmortality was mniml until the 4th |nstar.and_Pupa
stages. Over 64%of the pupal stage population was decinated primrily due
to parasites, predators, and birds. Overall, the average natural nortality
per weevil infested [eader was 90% in that of 155 eggs only 16 adults
energed froma | eader.

Fal | Feeding

~The location and inportance of fall feeding by the white pine weevil
was investigated this past fall. Several patterns were determined in the
fall feeding behavior of adult white pine weevils:

L Adult weevils were Predoninantly found in the top level and
southern quadrant of brood trees in early Cctober

2. Feeding sites were found in greatest numbers on current-year
(1977) growth in the top level and mainly on east and south
exposed |ateral branches.

3. Fall feeding on lateral branches occurred primarily on the
stemof the current year growth.

4, Fall feeding is essential otherwise death due to starvation
will result.



In the past, nost weevil control efforts have been directed either
towards spring adults or immature weevils within leaders. Disadvantages are
the limted tar?et area and the relatively short period of time when adults
are vulnerabl e for spring insecticidal aBpI|cat!ons, whi | e removing weevil -
infested | eaders in md-sumer destroys beneficial organisms and requires
consi derabl e manpower.

~Qur results show that on 7 Qctober 1977 adult weevils were present and
feeding primarily on brood trees and that over 70%were in the top [evel of
these trees. AdvantaPes of directing suppression tactics against adult .
weevils in the fall [ies in their extended ﬁerlod of vulnerability plus their
concentration in the upper tree crown. Furthermore, most natural enemes
shoul d have mnimal insecticidal exposure due to their |ocation In dead
| eaders. Thus, we feel that a high potential exists for suppressing weevi
popul ations via fall insecticide applications. Select|ve_Pround appl i cations
mybemmmw|mefw smal | plantations with a [ow weevil infestation since
brood trees nave S|gn|f|pant|Y more weevils than non-attacked trees and are
easily identified bg their defoliated, termnal growth. Aerial applications of
an insecticide my be more econonical in larger plantations with greater and
more uniformweevil infestation, The eff|cacK of fall aerial apBI|cat|ons may
be greater than spring applications because horizontal |ateral branches are
more accessible for SDFHY deposit than vertical, termnal [eaders in the
spring. More detailed information on this study wll appear in CFRU Progress
Report #5 which is being printed at this tine.

SPRUCE BUDWORM GROWTH | MPACT STUDY

James Rea, CFRU Assistant Research Technol ogist, has made significant
proPress this year on the growh inpact study. Jimhas devel oped new comput er
tall'ey forms which should alleviate some of the errors found in the tall eying
procedure and conputer editing program Also, Jimhas initiated new conputer
output maps depicting yearly results rather than the table presentations of
previous years

The study was initiated with a training session held at the School of
Forest Resources in June 1977. Field crews fromthe twel ve cooperators began
sanpling plots in July and data collection was conpleted by the first of
September. Wth the help of a two man crew supplied by the US. Forest
Service it was H055|b|e to visit nearIY each cooperator-crew as they started
work to check their technique and skill at estimating budwormdana%e. In
addition, the USF.S crewestablished 6 control plots in Baxter State Park

Data transferal, editing, and processing was started in September and
conpl eted by md-Novenber. The nost reliable results were the nortality
vol une estimtes catagorized by cause of death and species. Over the six
counties the average estimte of nortality vol ume was 50 cu.ft./acre/year



Approxi mtely 8%of this nortality was attributed directly to the sprues
budworm Sl owdown was the |argest single cause of mortality accounting for
34%of the total estimate. These figures shoul d not be interpreted as
mnimzing spruce budwormcontributions to tree mortality. It is difficult

to determne the exact cause of a tree's death except in the case of blowdown
or removal in a harvesting operation. However, both of these categories may
be budwormrelated. The two categories, Unknown and Cther, which toget her
make up 29%of the nortality probably also include direct or indirect
budwor m caused nortality.

Gow ng stock volume estimates fromthe growth inpact study were
conpared for the years 1975 to 1977 and no significant change in vol ume
Was aﬁparent since the start of the study. Thi's indication of zero net
growth is attributable in part to the inprecision of repeated yearly DBH
measurements. However, growth information will become more reliable
toward the end of the 5 Years when stemanal yses are included. Mre
detailed information will be published soon as a CFRU Progress Report.

SPRUCE BUDWORM RESEARCH

Various lines of research on the spruce budwormwere initiated in
1977 in cooperation with Dr. Daniel T. Jennings, Research Entonol ogist,
USFS. Studies on natural enemes of the budwormincluded: Traﬁ nesting
wasps, Trichogramm minutum Kairomones, Pitfall traps, and Pheromones.

Trap Nesting Vsps

. Anci stocerus antilope. (Hymenoptera: Eumenidae) was found to be ﬂresent
in spruce-fir stands of central Mine. Adult, female wasps provision their
%oung, which are reared in natural cavities, with stung and paralyzed spruce
udworm | arvae. Pine blocks with predrilled holes were used as nesting traps
both in dense stands and strip cuttings. Collection results showed that
wasps used only the strip cut areas for nestlnﬁ.snes, and no budworm | arvae
were found in traps located in dense stands. This study points out the
|npo|rt?nce that some silvicultural manipulations may have on natural eneny
popul at i ons.

Trichogranma ninutum

Twenty-four release sites were utilized in studies of increasing spruce
budworm egg parasitism by this parasitoid species. Release densities ranged
from 31,000 to 2 million.  Parasitism in the control plots ranged from 0.19
to 24% while in the release sites parasitism was from 1.73 to 32%. Results
were variable and analysis is not yet complete, however, 1 plot (31,000
release) did increase parasitism by 15.5%. More work needs to be done to
assess the true potential.
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Kai r omnes

~ \When the spruce budwormfemale |ays her eggs, a few scales fromthe
wings are also deposited on or near the eﬂg mss. X- nn'.nutum a native eqq
parasite, uses the odors emnating fromthese moth scales to locate an eqq
mass for oviposition. A prelimnary study was done in cooperation with Dr.
Lewi s, ARS, of Tifton, Georgia to determne the increase in parasitismif
these chemcal s are sprayed on foliage on which the spruce budworm has
laid her eggs. Kairomone application was found to increase spruce budworm
eﬁg parasitismby T . mnutum Research will be continued to refine the
chemcals and further define the concentration to apply.

Pitfall traps

Traps to collect ground dwel |ing predators were placed in strip cut
and dense stands to determne species of ground beet|es and other predators
Bresent in the spruce budwormarea. Collections are still being sorted and
oth species determnations and data analysis will be time consum ng.

Pher omones

The use of pheromone traps for survey and detection of spruce budworm
popul ations has high potential for ogeratlonal procedures. Thus, three
specific studies were initiated: 1. Trap saturation, 2. Trap density, and
3. Pheronone bl end.

L Trap saturation - The point at which traps become saturated
(i.e. filled with male noths and can catch no nore) nust be
determned to nonitor traps adequately, New aged, control
and newchanged traps were used over the peak of moth
flights. Results show that traps were saturated once _
?pprOX|nately 50 months were caught in the sticky collection

rays.
/

2. Trap density - Also inportant is the placement of traﬁs in
relation to each other. This study was to determne the
interference one trap my have on another. Traps were
placed 5 10, and 20 neters fromthe center trap and the
control | ocated 50-100 meters away. Final analysis is not
yet conplete but prelimnary observations show that
differences do exist.

3. Pheromone blend - The chemcal conposition of the budworm
pheronone was investigated in cooperation with Dr. Chris
Sanders of Canadian Forestry Service in Sault Ste. Marie,
Ontario. Natural budworm pheromone exists as a blend of
two components or isomers: cis and trans. Various per
centage bl ends of the isoners were tested and it was found
that blends with over 90%¢trans were most effective in

attracting male moths to the traps.



Qther studies on the spruce budwormwhich were prelininary in nature and
have not been fully analyzed to warrant reporting on in this annual report
are:

1 Collections of late instar |arvae via various colored
sticky boards.

2. Physical dislodgement of larvae via various means as
survey tools.

3, Ideﬂtification and inportance of mtes attacking adult
ot hs.

4. Spiders preying on both egg masses and adult moths.

UTILIZATION - Dr. David B. Field

Mbst of this part of the Unit's mork.dur|n% early 1977 was devoted to
preparing a "Probl em Anal ysis", which outlined the scope of research
appropriate to marketing, utilization, and forest economcs concerns of the
Cooperative's sponsors. The Advisory Commttee's response to that anal ysis
inearly February indicated a particular interest in the economcs of

| ntensive managenent, a synthesis of existing information on new devel opments
i n roundwood harvest|nP and mlling technologies relevant to the Maine
context, and work involving forest policy, particularly the devel opnent of
information on the economc henefits enjoyed by the people of Mine as a
result of private forest land ownership and managenent

. Mich of the year was devoted to hackground research in these areas of

interest, Extensive reviews of Past work were necessary to guide the

preparation of specific proPosa s for new studies. The followng proposals

%g{ebpreg?red during the fall and presented to the Advisory Commttee on
ober 31:

Project 1. Potentials for a Maine Hardwood Charcoal Industry
Project 2: Mine's Potentials for Wod Furniture Manufacture
Project 3: Simulation of Regional Tinber Markets
Project 4. Mbdels for Forestry Investment Analysis
Project 5 Economcs of Spruce-Fir Managenent .
Project 6. Problem Analysis of Economc Losses fromDegradation

_ of Soruce Budworm-Damaged Timber Project 7: Public
Benefits from Private Forest Land Ownership

and Management in Mine

Projects 1 and 6 have been approved and are discussed further bel ow
Consi deration of the remaining proposals (some inconplete in Cctober)
was deferred to early 1978
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Charcoal Feasihility Study

The primary objective of this research, which is focused on existing and
potential demands for charcoal for domestic space heating and industria
metal lurgy, is to develop market outlets for a significant volume of Mine's
excess hardwood tinber resource. The ideal outcome would be outlets for enough
of that resource to restore the qual|t¥ of existing substandard tinber stands
and to absorb the inevitable volumes of |owgrade material that will be produced
indefinitely even under intensive saw inber management. The means to this end
wll beto Ludge the economc feasibility of establishing one or more processing
facilities based, initially, on charcoal Product|on: If that |udgement is
favorabl e, the next step would be to develop specific information to attract
capital investment in such facilities, Early stages of this project are the
object of a Master's thesis that should be conpleted in June, 1978

Spruce Budwor m Resear ch

During 1977, Thomas H. Lee, a senior student in the School of Forest
Resources, prepared (under Dr. Field's supervision) a reviewof the literature
on the degrade and decay of spruce-fir tinber damaged by sBruce budwor m
feeding. The report is intended to present a summary of public know edge on
both direct and consequential budworminstigated damage to balsamfir and, to a
| esser extent, eastern spruces. Available information, especially on degrade
appears to be inadequate to the task of assessing alternative approaches to
budwor m control and dameged-timber utilization.

This report has been reviewed by several highly  -qualified specialists
and by the Mine Agricultural Experiment Station and 1S being prepared for
publication as Cooperative Forestry Research Unit Information Report No. 2
(Lee and Field, 1978).

M. Lee al'so spent a considerable amount of time under this contract
working the U.S. Forest Service's TRAS (Tinber Resources Assessment Systen
conputer model into the University conputer systemand conducting tests of that
model . The object of this effort was to prepare this programfor use in
judging the sensitivity of Mine's spruce-fir %romxh rates and inventory levels
to a range of possible budworminpact |evels. The tests indicate apparent
distortions, in either the data base provided by the Forest Service or in the
nmodel |tse|f, whi ch appear as highl'y I nprobable inventory vol ume expansions over
long periods of forecast time

~ The Spruce Budworm Suppression Act (12 MRSA C 213, sub.-c II-A) of 1976
requires that budworm suppression costs not net by Federal cooperative aid
funds he shared by the State and those private |andowners with property [ocated
in the Spruce-Fir Protection District, according to the|r.resPect|ve.benef|ts
fromthe program CFRU sBonsors felt that it would be desirable to direct some
of the work Planned for Project 7 towards the imediate needs of providing
Information for a public hearlng on this cost-sharing decision. In response to
this, | prepared a report (Field, 1977c) which presents an argument for the
division of suppression costs between public and private interests according to
the nonetary returns each realizes fromthe revenues generated fromthe spruce-
fir timber resource
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PROGRESS ON PROJECTS PARTIALLY SUPPCRTED BY FUNDS

FROM THE COCPERATIVE UNIT

TREE | MPROVEMENT - Dr. David Canavera

fromthe Cooperative Forestry Researc

Tree improvement activities supﬁorted in whole or partially by funds

Unit in 1977 summarized by |evel

of genetics work performed were as fol | ows:

Provenance Col | ections and Species' Trials

New pl antings established this year were the follow ng:

L

2

A Norway spruce (Picea abies) provenance study of 58 sources was
sown in the qgreenhouse in Japanese paperpots and then transplanted to
the State Forest Nurser¥978t G eenbush. These seedlings will be field

Jack pine (Pinus banksiana), 28 sources on St. Regis |and.

Wite birch (Betula papyrifera?, 68 sources on St. Anne-
Nackaw ¢ Pulp & Paper Conpany | and.

Japanese | arch &arix leptol epis), 16 sources on Inter
national Paper Conpany |and.

Two |arch species plantings including several provenances
each of Japanese Iarch,.EurpBea.n larch (Larix decidua)
and Siberian larch (Larix siberica), 38 total sources

on Dianond International Corporation and Great Northern
Nekoosa | ands.

Several hirch species including: Betula alleghaniensis,
B. ermanii, B. cahurica B. naximowcziana, B. pap%nfera,
B. platyphylla B. Popul ifolia B. pubescens, and B . ver-
rucosa on Diamond International Corporation |and.

planted in the spring of

sources and Scotch pine ;Pi nus sylvestris) 64 sources were sown in the

greenhouse in January 1978, They wll be field planted in either 1979

Provenance collections of Douglas -fir (Pseudotsuga menziesii)

or 1980 depending upon growth and devel opment.

S
p

F

Initial base-line field measurements were nade on the two black
ruce (Picea mariana) and one white ash (Fraxinus americana) provenance
antings established in 1976.
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I ndi vi dual - Tree Selections

New plantings established this year are the follow ng:

1. White spruce (Picea glauca) superior nursery selections that
were made fromfour nurseries in the Northeast, Lake States
and sout heastern Canada on Georgia Pacific Corporation
land. This area will be used as a seed production area

2. Two white birch progeny tests fromselected trees of 94
sources on St. Anne-Nackaw ¢ Pul p & Paper Conpanr land and
66 sources on Dianmond International Corporation |and.

A graduate student, Kevin Ken'an, has initiated a plus tree selection
ﬁrogran1|n bl ack SFFUCE- Kevin will continue his work this sumer and
oPefuIIy open-pol [ inated seeds will be collected in the fall of 1978. This
w || depend upon the 1978 cone crop

Kathy Hale conpleted her thesis on the "Genetic Improvement of North-
eastern Spruce Species". Mst of her work was devoted to eval uation of the
%Q|tet?pruce progeny test plantations established by the Spruce-Fir

mittee

Seeds of individual white spruce trees separated by stand from
southeastern Ontario were sown in the School's greenhouse and G eat
Northern Nekoosa greenhouse in January 1978. These seedlings will be
field planted as seedling seed orchards in 1979 or 1980. Previous
research data have shown that 15 to 20 percent height-growth gains can be
expected by using seed fromthese sources.

_ Initial base-line field measurements were made on plantings made
in 1976. These included white spruce nursery selections and bal samfir
(Abies bal samea) progeny tests

Hybrid Trees

~ Two plantings of Austrian x Japanese red pine (Pinus nigra x
densiflora) hybrids were established on Scott Paper Conpany and G eat
Northern Nekoosa | ands.

Plantation Gowh and Yield

A graduate student, JimDiGennaro, has started field measurements
to develop yield tables for red pine (Pinus resinosa) and white sFruce
plantations. The yield equations will be derived from 80-100 sanple
plots taken in old ﬁ!antat|ons fromthroughout the state. Jimwill
continue his work this sunmer.

17
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FOREST FERTILIZATION - Dr. Robert K. Shepard

. The first phase of the cooperative spruce-fir fertilization proj ect

|'S near| nﬁ conpletion. Analyses of the Princeton and Tel os Lake stands

are finished; the effect of fertilization on growh and sFeC|f|c gravity
ts by specific

of the Rangeley stand is Bresently bei ng determned. Resu
categories are presented bel ow.

Diameter Gowth

One- hundred-fifty Bounds of nitrogen (N per acre increased dianeter
growth at breast height by approxi rrateIK 40 percent at Princeton. Nitrogen
pl us phosphorus (P) and nitrogen plus phosphorus plus potassium (K) al so
Froduced_ good responses, but not as 800d as the response to N al one.
ntermediate and suppressed trees did not respond to fertilization; response
was linted to the domnant and codom nant overstory trees.

At Telos Lake none of the treatnents produced an increase in diameter
Prowth at breast he %ht. Gowth was less after fertilization than before
or all treatnents. The smallest decline in growh was associated with the
NPK t reat ment .

Vol une Growth

The N and NPK treatnents produced the largest increases in volume
growth at Princeton, approximt el?/ 0.4 cords per acre per year E)40 ﬁercent)
more than the unfertilized controls. Again, nothing was gained by the
addition of other elenents in combination with N

oot Vol ume growth rates at Telos Lake were less after fertilization than
efore,

Specific Gavity

Specific gravity of post fertilization wood was general |y higher than
that of prefertilization wood at breast he|?ht but ower at the base of the
crown. At breast height, specific %rawty of the Ntrees increased bK 023,
whereas it increased b?q .021 for the controls. However, it appears that the
NPK treatnent, although causing a substantial increase in growh, my have
caused a decrease in specific gravity.

At Telos Lake specific gravity at breast height increased after
fertilization for all treatments, and the decrease in specific gravity at
the base of the crown was not as pronounced as at Princeton.

Tree Form

~The additional wood produced by fertilization was distributed quite
uniformy over the entire stem although somewhat more occurred in the



lower stemthan in the uPper stem There was no change in formclass. At time
of fertilization, formclass of the Ntrees at Princeton, based on the ratio
of dibat 16.5 feet to dibh, was .86, 7 years after fertilization it was .87
Formclass of the control trees at the time of fertilization was .87, 7 years
later it was still 0.87.

Foliar Analyses

~ Analyses of nutrient concentrations in the foliage revealed only smal
differences between the stands prior to fertilization, although concentra-
tions inthe foliage of the Telos Lake stand were slightly higher than
concentrations in the foliage of the Princeton stand. However, nutrient
concentrations in the follage of the Princeton stand increased nuch more
after fertilization than did nutrient concentrations in the foliage of the
Telos Lake stand. This HHK indicate that the Princeton stand was more
yhgorous, more able to take up the applied nutrients, and better able to use

em

Further Analyses

Anal yses identical to those described above nust still be conpleted for
the Rangel ey stand. In addition, wood sanples will be exam ned
mcroscopically to determne whether certain of the fertilizer treatnents
caused a change in wood characteristics. A pulping study to determne yield
of pre- and post fertilization wood fromthe Ntrees and fromthe contro
trees is also planned

Al second phase areas were fertilized during the early summer of 1977
Soil sanples were taken during Cctober, and a sufficient number of foliage
sanpl es to ascertain the extent of nutrient uptake were also taken
Utimately, trees fromthe second phase stands will be subjected to many of
the anal yses described above.

COVPLETE TREE INSTITUTE - Dr. Harold E. Young

Thi's report is being prepared half way through the nineteenth consecutive
year of research within the Conplete Tree Concept which has evolved into the
Conpl ete Forest CbncePt. Each year some phases such as weight tables are
continued along established Procedures, some separate studies such as the
thinnings projects are consolidated and some new aspects of the concept such
as the use of wood ash are initiated. Abrief sumary follows:

Vi ght Tabl es

Al existing data on the biomass of individual trees and shrubs is being
consol i dated by species to prepare a set of weight tables that will be the
best available for Mine. Considerable progress was made during the spring
?898sunnﬁr as a rainy day project which should be conpleted in the spring of

19
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Thi nni ngs Bi omass Studies

~During the 1977 field season 39 softwood plots (1/100 acre) were cut and
wei ghed brlng|n% the total of such plots for hardwood and softwood immature
stands to 204, The data have been anaIYzed and the first rough draft of a
gggget|n prepared. This should he conpleted and submtted for publication in

Forest Biomass Inventory

Wth the col I aboration of T. C Tryon and C. Swenson the methods
enployed in the first two combined vol ume-bi omass inventories were
pon3|derab|¥ Improved for a 1,800,000 acre conbined vol ume-bi omass
inventory. These inprovements were the basis for a paper prepared for a
national workshop in Tucson, Arizona.

Pul ping, Biomass and Nutrient Studies of Wody Shrubs and Shrub Size Tree
Speci es

This is a downward extension of earlier studies with the woody shrub and
tree species [imted to the 0.5 1.5"Dbh range. Pul ping studies were
conpl eted on nine hardwood species and biomass and nutrient data were
obtai ned for two softwood species and 15 hardwood shrub and tree species. A
the data were analyzed and the draft of a manuscript prepared. This shoul d
be submtted for publication in the spring of 1978

Field Test of Hydraulic Vibrator Stunp-Root Harvester

. L. B. Foster designed the hydraulic vibrator and successfully married
it to a Northwest Engineering Co. 35DH Timbermaster. Dianond International
clearcut two 2.5 acre tracts where the equipment was tested in the sumer of
1977. The field trials were successful and indicated specific inprovenents
for the next prototyﬁe.,1500 Norway Spruce seedlings (3-0) were planted in
the test area in both disturbed and undisturbed portions. Dr. M Czapowsk
257§he USFS is testing the soils and some fertilizer testing is planned for

WWod Ash as Fertilizer

n collaboration with engineers of Georgia-Pacific Conpany and Dr. John

|
Riley of the Agricultural Engineering DePartmnt of the University of Mine a
P||01 study is being made of the POSSlbl Ity of using wood ash as a forest
ertilizer. Dr. Riley has made pellets fromash and this material will be
tested as a fertilizer

Annual Sof twood Needl e Production

Earlier studies have shown that hardwood stands, fully stocked, produce
about 1.0 ton oven dried of |eaves each year and that immature fully stocked
softwood stands have about 6.6 oven dry tons of needles spanning fourteen
years. This raises the question of the annual production of oven dried
need| es Per acre. Inthe 1977 field season data on 11 Red Spruce trees
ranging from1.0-10.0"Doh were felled and sanpled. In the fall of 1977 al
of the calculations were made to obtain estimates of the current, one Kear
old, two year old, three year old and all ol der needles on the tree. These
will be anlayzed in the spring of 1978 to determne any changes in sanpling
procedure so that nmore data can be obtained on other softwood species
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PUBLI CATI ONS RESULTI NG FROM RESEARCH
SUPPGRTED BY THE CFRU IN 1977
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FOREST RESOURCES RESEARCH ADVI SCRY COWM TTEE
1977-78 MEMBERSH P

(1980)
Richard Anderson
Environmental Consul t ant
142 Concord Street
Portland, Maine 04103

Richard Barringer, Conmi ssioner
Department of Conservation (1978)
State Office Building Augusta,
Mai ne 04333

Barton M Blum Project Leader

U.S. Forest Service  (1979)

Nort heastern Forest Experiment
Station

U S DA Building

University of Maine

Orono, Maine 04473

Ceorge Carlisle, President 81978)
Prentiss & Carlisle, Inc. 107
Court Street Bangor, Maine 04401

Fred E Holt (1980)
34 Blaisdel | Street
Augusta, Maine 04330

Donal dson Koons, Professor (1979)
82'98311 Col [ ege Vterville, Maine

Maynard Marsh, Conm ssioner (1978)
Department of Inland Fisheries &

Ge o
State Office Building
Augusta, Maine 04330

. (1980)
Keith E. Mller
Superintendent Acadia
National Park Bar Harbor,
Mai ne 04609

Henry W Saunders, Vice President
Saunders Brothers (1979)
180 Forest Street Westbrook,

Mai ne 04092

John G Sinclair, President g1978)
Seven |slands Land Oorrpar’\%.l
gglllgg‘ma Street Bangor, Mine

George W V@i land
Vice President

Dead River Company
55 Broadway

Bangor, Maine 04401

Morris R Wng, Regional Manager (1979)
(Chairman of Committee)

Nor thern Di vision . .

Dept. of Wodl ands, Maine Region
International Paper Conpany

Jay, Mine 04239

Ex Oficio:

Marshal | D. Ashl ey o .
Associate Director for Admnistration
School of Forest Resources
Nutting Hall, University of Mine
(rono, Mine 04473

Mal colm W _Coul ter o

Associ ate Director of Wldlife Resources
School of Forest Resources

Nutting Hall, University of Maine
Orono, Miine 04473

Frederick E Hutchinson, Vice-President
Research and Public Services Coburn
ET4|73 Uni versity of Mine Crono, Maine

Fred B. Knight, Director School of
Forest Resources Nutting Hall,
University of Maine Orono, Mine
04473

Albert D. Nutting Director
Emeritus School of Forest
Resources Oxford, Maine
04270

Kenneth E Wng, Dean and Director
LS€A and MAES " .
Whnslow Hall, University of Maine
Orono, Maine 04473



FRRAC SUBCOMM TTEE ON THE COOPERATI VE FORESTRY RESEARCH UNIT

MEMBERSH P AS OF DECEMBER 31, 1977

The members of the subcommittee appointed to set priorities and review
proposal s for the Cooperative Forestry Research Unit are as fol | ous:

====sH=o=s

Robert F. Bart left, Wodl ands Manager, Geat Northern Paper Co.
Barton Blum Project Leader, U S. Forest Service

Harold M Kl aiber, Chief Forester, Scott Paper Co.

Fred B. Knight, Director, School of Forest Resources

James L. Robbins, Robbins Lunber Co.

John G Sinclair, President, Seven I's ands Land Co.

Mrris Wng, Regional Manager, International Paper Co.

George W Wi land, Vice President, Dead River Co.

COOPERATCRS OF THE FORESTRY RESEARCH UINIT ON
DECEMBER 31, 1977

Baskahegan Co.

J. H Beards ley

Earl Bessey

Charles Bl ood

Boi se- Cascade

P. H Chadbourne

Ralph dif ford

Dead River Co.

Dunn Tinber |ands
Georgia-Pacific Co.
Geat Northern Paper Co.
Hl I, Inc.

Louis H I ton

Huber Cor p.
International Paper Co.
lrving Pul p & Paper Q.
Kennebec Equi pment Co.
Abbott Ladd

Perry Lanb

OTHER CRGANI ZATI ONS PROVI DING SUPPCRT FOR CFRU PRQOJECTS REPCRTED

Mai ne Forest Service

USFS, Northeastern For. Expt. Sta.
USFS, State & Private Forestry

D amond | nternational

St. Anne- Nackawi ¢

Ray MDonal d

Dwi ght E. Newman

Henry Pl ummer

Prentiss & Carlisle Q.
A Rednond

Robbi ns Lunber Co.

St. Regis Paper Co.
Saunders Brothers
Scott Paper Co.

Seven |slands Land Co.
James W Sewal | Co.
Smith Tinberlands
Sprow Brothers, Inc.
Cayton Tot mn

J. J. Tree Farm
Ted Tryon

st ern Maine Forest Nursery
Leon Wi | | ians

[.T.T

\\eyer haeuser
Pej epscot
Monsant o

M Intire Sennis Formul a Funds
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SCHOOL OF FOREST RESOURCES

STUDENT PROFI LE
Four - Year Under gr aduat es Two- Year
Year  Freshnen Sooh.  Jr. Sr. Forestry  Gaduate ~ Qthers  Totals
Forestry Wldlife
1964 71 108 42 0 9 5 235
1969 104 95 92 63 25 2 381
1974 134 225 151 95 44 68 717
1975 147 247 196 111 53 114 868
1976 140 289 186 87 52 121 875
1977 187 265 123 89 60 117 841

FACLLTY AND STAFF CF THE SCHOLL
( DECEMBER 31, 1977)

Fred B. Knight, Director and Dwght B. Deneritt Professor of Forest Resources;
Associate Director of Maine Life Sciences & Agriculture Experiment Station
Mal colmW Coul ter, Associate Director for Widlife and Professor of Wldlife
Resources Marshall D. Ashley, Associate Director for Admnistration,
Director of Summer .
Canp Progranms and Associate Professor of Forest Resources Thomas J.
Corcoran, Professor of Forest Resources Ralph H Giffin, Professor of
Forest Resources Maxwel| L. McCormack Jr., Research Professor of Forest
IF:)eesgurces Janes E. Shottafer, Professor of Wod Technol ogy and Head, Forest
roduct s
Laboratory Harold E. Young, Professor of Forest Resources and Head,
Conpl ete Tree
Institute
David B. Field, Associate Research Professor of Forest Resources Richard A
Hal e, Associ ate Professor of Wod Technol o V\By Benjamin F. Hoffrman, Associate
Prof essor of Forest Resources Floyd L. Ne Associ ate Professor of Forest
Resources Ray B. Owen, Jr. Assom ate Professor of Wldlife Resources Voit
B. Richens, Cooperating Assopl ate Professor of Wldlife Resources, and
Acting Leader, Cooperative Wldlife Research Unit \Vallace C. Robbins,
Associ ate Professor of Forest Technol ogy and Head, Two- Year
Forest Management Technol ogy Program Craig E
Shul er, Associate Professor of Wod Technol ogy



21

FACULTY AND STAFF OF THE SCHOOL (conti nued)

Chester F. Banasiak, Associate Research Professor of Wldlife Resources

Thomas B. Brann, Assistant Professor of Forest Resources

David S. Canavera, Assistant Professor of Forest Resources

James R Glbert, Assistant Professor of Wldlife Resources

Mark W Houseweart, Assistant Research Professor of Forest Resources

John D. Litvay, Assistant Professor of Wod Technol ogy

Terry A My, Assistant Professor of Wldlife Resources

Robert K S eFard, Jr., Assistant Professor of Forest Resources

Charles P. WIliams, Assistant Professor of Forest Technol ogy

WIliamD. Lilley, Instructor in Forest Resources

Marvin W Blunenstock, Extension Safety Specialist _ _

T|nDtE% G O Keefe, Extension Forestry Specialist and Assistant Extension
ucat or

Roger F. Taylor, Superintendent of University Forest

Laurie Ann Fenwood, Assistant WIdlife Technol ogi st

James C. Rea, Assistant Forest Technologist Ellrs

Sprague, Assistant Forest Technol ogi st

Cooperating Faculty with Joint Appointnents

John W Butzow, Associate Professor of Environnental Education (Colleﬁe of Education)
Richard J. Canpana, Professor of Forest Pathology (Botany & Plant Pathol ogy DePt.)
John B. Dinond, Professor of Forest Entonology ?Departnent of Entomol ogy) Harold C
G bbs, Professor of Wldlife Resources (Departnent of Aninmal and .

Veterinary Sciences) Roland A Struchteneyer, Professor of Forest Soils (Dept. o
Plant & Soil Sciences)

Facul ty Associates

Barton M Blum Project Leader, U S. Forest Service
Hewl ette S. Crawford, Research Wldlife Biologist, US. Forest Service
Robert M Frank, Research Forester, U S. Forest Service
Lloyd C. Irland, Forest |nsect Manager, Maine Forest Service
Jerry R Longcore, Biologist, US Fish &WIdlife Service
Cordon D. Mbtt, Research Forester, U S. Forest Service _
Ral ph S. Palmer, Retired fromNew York State Miseum & Science Service; Current
~Lecturer in Zool ogy Dept., UMO Howard E. Spencer, Jr., Leader, Mgratory
Bird Project, Muine Departnent of
Inland Fisheries and Game Charles D. \Webb, Manager, Northern Forest
Research Center of Internationa
Paper Conpany

Prof essors Emeritus

Robert |. Ashman, Professor Emeritus of Forestry

G egory Baker, Professor Emeritus of Forestry

Frank K. Beyer, Associate Professor Eneritus of Forestry

Lewis P. Bissell, Extension Forestry Specialist Enmeritus

Edwin L. Gddings, Associate Professor Eneritus of Forestry _
Howard L. Mendall, Professor Eneritus & Leader of Cooperative WIldlife Research Unit
Albert D. Nutting, Director Eneritus _

Henry A Plummer, Associate Professor Emeritus of Forestry

Arthur G Randal |, Associate Professor Emeritus of Forest Technol ogy



