TABLE OF CONTENTS

ANNUAL REPORT OF THE CHAIRMAN . . .. ...

SILVI CULTURE PROGRAM - Dr. Maxwel| L. MCormack, Jr. .. .. e
Intensive Forest Harvesting, Residue Management Practices,
and Nutrient Cycling in the Spruce-Fir Type of North-Central

Maine. . .

Thinning Spruce & Spruce-Fir Stands . ........ ... .. .. .. ....
Aerial Application of Herbicides for Management of Undesirable

Vegetation
Teaching .

In Mine FOrests .. ..o

MARKETI NG UTI LI ZATION, AND ECONOM CS - Dr. David B. Field .......
Public Benefits Project . ...... ... . .. .
Forestry Investnent Analysis/Forest Taxation ..................
Losses of Commercial Timberland ..........................
Charcoal Research .. ... ... i
Sinulation of Regional Tinber Markets . .....................

FOREST PROTECTION - Dr. Mark W Houseweart . ..................
Life Tables of the Wite Pine Wevil in Central Mine ............
Spring Tenporal Activity of the Wite Pine Wevil in
Central MIMe . . oo e

Suppression of Wite Pine Wevil Population - Three pilot
studies: Controlled burns, litter raking and litter
Insecticide treatments . .. ... .. .o

Controlled Burn & Litter-Rake Treatnments . ................

Fal |

Litter-Insecticide Treatment .....................

Spruce BudwormResearch ... ... ... ... .. ..
Triahogramma Field Release ......... ... ... ... .. ... ....
Maine Spruce Budworm Growth Inpact Study . ...................
Northeastern Forest Insect Wrk Conference ...................

FOREST FERTILIZATION - Dr. Robert K Shepard .................

Wite Pine

TREE | MPROVEMENT - Katherine K. Carter . .......... ... . .. .. ....
Plantings: 1979 . ... ... . . . . . . e

Pl antings:

1980, . . oo

1981 Projects . . . '

o O ©O© O 4 4 oo OO o

—
o

13
13
16
16
17
18
18

18
18
19

20
20
20
20



TABLE OF CONTENTS (Cont' d)

PUBLI CATI ONS RESULTI NG FROM RESEARCH SUPPCRTED BY THE

CFRUINI1980. ... ..
COCPERATI VE FORESTRY RESEARCH UNI'T ADVI SCRY COMM TTEE . .
COOPERATORS OF THE FORESTRY RESEARCH UINIT. . ... ... ...

OTHER ORGANI ZATI ONS PROVI DING SUPPCRT FOR CFRU PRQJECTS
STAFF OF THE COOPERATI VE FORESTRY RESEARCH UNI'T

PACE

23
23
24
24



COOPERATI VE FORESTRY RESEARCH UNI'T
ANNUAL REPCRT - 1980

Nineteen hundred and eigh}y (1980) continued the excellent progress and
performance of the Cooperative Forestry Research Unit. In addition to the
research efforts d|rect|K funded by the CFRU cooperators, good Brogress Was
al so made in the research efforts which were or|ﬁ|nall funded y specific
cooperator donations prior to the formation of the CFRU in 1975. Both CFRU
scientists and facult% menbers of the School of Forest Resources have presented
specific results to the CFRU Advisory Commttee and to cooFerators and the
general public via publications, Progress reports on specitic areas of
research are included as part of this 1980 Annual Report.

During 1980, the nenbership of the CFRU Advisory Comittee was expanded
from8 memvers to 11 menebers. V& welcome M. Dwight Newman, M. Oscar Selin,
and M. Richard Giffith to the comittee.

At our quarterly meeting in Decenber 1980, Dr. Charles \ebb was elected as
our new Chairman and M. Richard Giffith was elected as our new Secretary.

~I'nthe past year our present organization, the Forest Resources Research
Advisory Coomttee (FRRAC), was reorganized. As a result, what was formerly
the CFRU Sub-commttee of FRRAC has now hecome the CFRU Advisory Commttee,
Although we are no longer a Sub-commttee of FRRAC our ties to themare stil
intact for purposes of coordinating our research efforts. Ve do, however, enjoy
more autonony and greater operational efficiency as a seﬁarate comittee. In
past years our annual report has been a hOIHt report with FRRAC. This year as a
result of the organizational change, we have prepared a separate CFRU Annua
Report. M. John Hartranft and M. Tenple Bowen are the Iiaison between FRRAC
and the CFRU Advisory Committee

The 1981-85 research proposal is extremely S|?n|t|cant. Ve will need an
expanded | evel of financial support in order to fully inplement the proposed
program W urge current and prosPect|ve cooperators to reap the benefits that
the CFRU can provide by financially supporting the program

~ During 1980 a special effort has heen made to contact Cooperators to
solicit financial support for the second 5-year program (1981-1985) of the
CooRerat|ve Unit. A special meeting with potential cooHerators i nterested
in hardwood utilization and research was arranged and hosted bY M. anrz
Saunders. Vi express our aPpreC|at|on to Henry for this fine effort whic
has resulted in a nunber of new cooperators joining the unit.

Two additional scientists joined the Unit during 1980. Dr. Thomas Brann
has taken on the responsibility for management of the Spruce budworm growt h
i mpact studies and Dr. Katherine Carter has replaced Dr. David Canavera as
forest geneticist for the Unit.

As Chairmn of the CFRU Advisory Sub-commttee, | amconvinced that the
CFRU has matured substantially inits first 5 years and that the unit has denon-
strated that it "has arrived" as a significant contributor to forest resource
managenent in Mine. | ook forward to continued expansion and major contribu-
tions by the unit. | urge present and prospective cooperators to vigorously



-

support this unique opportunity to move forward in our understanding of the
productive managenent of Miine's nost inportant natural resource.

H M Klaiber, Chairman
CFRU Advi sory Committee

REPORTS ON PRQJECTS BY CFRU SCI ENTI STS
SILVI CULTURE PROGRAM - Dr. Maxwel | L. MCormack, Jr.

Intensive Forest Harvesting, Residue Management Practices, and Nutrient Cycling
in the Spruce-Fir Type of North-Central Maine

C Tattersall Smth, Jr., Ph.D. student, initiated this studmoin 1979. This
research is in cooperation with the US Forest Service and Geat Northern Paper
Conpany on a pair of watersheds located in the southwest corner of T4R12 VELS on
the east side of Chesuncook Lake. It will evaluate different residue managenent
alternatives on short-termnutrient cycling and on long-termsite nutrient

capital following whole-tree harvesting by feller-forwarder.

The treatnent watershed (118 acres% will be harvested in the spring of
1981. Road construction for the planned harvest was completed in July, 1980.
Vater sanples have been collected for chemcal anal yses at two |ocations on each
streamsince My, 1979. Permanent 0.04 ha (20mx 20m study plots have heen
established; 12 on the treatment watershed, four on the reference watershed.
Speci es composition estimates fromthe 12 treatment watershed plots are 48
percent spruce, 42 percent bal samfir, seven percent hardwoods gred mapl e

el [ ow birch, paper birch, striped mple), and three percent other conifers
{whlte cedar, white pine, henfock). Dissection of 40 trees (20 spruce and 20

ir) for confirmation of biomass equations was completed during sumer, 1980

Descriptions of soil pedons using Soil Conservation Service standards have
been conpleted at the twelve treatnment watershed plots. The predom nant soi
type is the Tel os-Cof f eel 0s association which is somewhat poorly drained, and
poor|y drained deep glacial till soils with hardpans on %entle sl opes. Sampl es
of the organic horizons (O and 02) have been taken at 144 |ocations associ ated
wth these plots. The 0] horizons averaged 2.63z 0.41 cm deeﬁ and the 02 ,
horizons averaged 4.24+ 1.55 cmdeep. Chenical analyses of these samples are in
progress.

Porous cerani ¢ cup tension |ysineters were installed at depths of 25 cmand
50 cmon the study plots during Novenber, 1979. Soil solutions were sanpled once
a nonth from My through November, 1980. Calciumand nitrate concentrations
have been eval uated. These measurements, as well as other components of the
nutrient cycle will be continued through the harvesting operation and into the
devel opment of the next stand.

Regeneration present, and stand devel opment, will be studied along tran-
sects which have been located ac.-0ss the watersheds, This will provide an
opPortun|tK to observe the fate of different types of advanced regeneration
fol | ow ng harvest



Thinning Spruce and Spruce-Fir Stands

. Dur|n? 1980 Frank J. Conlon, Jr. (Boise-Cascade Fellow) conpleted his MS
thesis (Conlon, 1980). This refort IS an eval uation of stemand crown analysis
data from51 red spruce, 26 balsamfir, and 18 black spruce on twelve sites
across nine townships in western, northern, and eastern Mine. At time of re-
| ease, diameters one neter above the ground for the Iar%est trees neasured were
red(;pgupe)28.9 cm(11.4 in), black spruce 25.7 ¢m(10.1in), and bal samfir 19.2
cm (7.6 in).

Prediction equations were devel oped for each of the three species. These
show significant variables for Pred|ct|ng basal area increment and percentage
response in basal area growh after release

Total tree age did not limt significantly the ability of trees to respond
to release fromconpetition. Size (diameter and height) was a nore reliable
predi ctor. Conparisons are made hetween smaller and larger trees within the
popul ation studied. Proportional resgonse in basal area was greatest from
smal | er, slower-growing trees of eac sge0|es. The five-year basal area growh
rate doubled in red spruce, trlpled in palsamfir, and nearly doubled in black
spruce., Interpretation of data fromthis phase of the thinning research nust
recogni ze that study trees were residuals frompast cuttings and were probably
inferior to selected crop trees in a planned thinning

Selecting a potential crop tree on the basis of |ive crown appears to be a
good rule of thumb. Shorter-crowned trees (probably ess than 30%]Iive crown
ratio) do not have the capacity to take imediate advantage of enlar%ed %row ng
space. This is especially true when total height approaches maxi num hei ght
attainable on a site, leaving no roomfor upward crown expansion. Vork is
underway to publish a summary of this work during 1981.

The long-term phase of the thinning research has continued with i ncl usion
of an additional study site in Nashville Plantation. This area wll | ncor por
ate a comerical harvesting operation through cooperation with Seven | sl ands
Land Conpany.

Data collection fromstudy trees on the four initial study sites previously
reported has been conpleted and field checked. Referenced bK | ocation and
species, individual study trees are conputer recorded for the following charac-
teristics at the time of their release:

g Total height,

Length of 1ive crown,
Live crown ratio,
Length of clear hole,
Dianeter at breast height,
6) Tree condition - deformties and defects,
1) Cownradii: north, east, south, and west,
% Crown condition - size and shape,
0

T ——

1
2
3
4
5

Number of conpetitors, and .
Azinuth and distance to each conpetitor

(
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These data will serve as a basis for evaluating responses of the individual
trees followng their selection as crop trees in our thinnings of 1978. The
followng table is an updated summary of study trees for which characteristics

have been recorded.

UPDATED SUMVARY OF | NDI VI DUAL EVALUATI ON TREES ON
FOUR LONG TERM TH NNING STUDY SI TES

, Red Wite Bl ack Bal sam  Tot al
Study Site Spruce Spruce Spruce Fir :
1. Lakeville Plantation 120 — 15 135
2. Rovel 1 Brook 181 14 195
3. Scott Brook 40 18 15 14 87
4. Cayton Lake 69 72 — 141
Tot al 410 18 87 43 558

The size distribution, b
sunmarized in the followng ta

%lspeci es, of the individual study trees is
€.

SUMVARY OF DI AMETER Di STRI BUTI ON, BY SPECI ES,

OF INDI VI DUAL EVALUATI ON TREES ON

FOUR LONG TERM TH NNING STUDY SI TES

Di ameter classes (cm

LO (0} Lo 0 uo (0] in

. r— N tOl Qv ac aYa)
Joeci es 1 4 1] 1 Tot al

- ' 0 LO c LC A

urs 1 .~ ald (VA co
1. Red spruce 1132|1016 | 70|25 | 7| 410
2. Wite spruce —l11| 7| —| —| — 18
3. Black spruce - 117 (54|16 |-- |-- | -- 87
4, Balsamfir —| 7111|1110 2| 2 43
Total 1 67 178(19 80 27 9 558

A




Aerial Application of Herbicides for Minagement of Undesirable Vegetation in
Mai ne Forests

During 1980 the treatment blocks of the Austin Pond (Scott Paper Conpany)
and Alligator Lake (St. Regis) studK sites were evaluated. This carried aﬁ-
praisal of the treakﬁents through the th|rqvgrow ng season. Efficacy of the
gIthosate (Roundup™) and triclopyr (Garlon™) treatments has held up well
releasing natural regeneration of red spruce, white sPruce, bal samfir, and
eastern white pine froma broad spectrumof undesirable woody species. A report
on triclopyr for release was presented at the Northeastern \eed Science Soclety
annual meeting (MCormack, Hendler, and Sprague, 1981).

Cooperative efforts toward mutual objectives have been continued with Dr.
Thomas Saviello on the Northern Eerr|nEnt Forest of International Paper Company
in Rowand. Two subjects of study have produced results of special interest
d yphosat e aRpI|cat|ons shoul d not be applied after fall coloration or first
frost; the third week of Septenber would be the latest possible period for
silvicultural effectiveness (Saviello, MCormack, et a ., 1980; Saviello
MCormack, and Blanck, 1981). Conbinations of glyphosate and triclopyr in
vol umes as | ow as one pint plus one E|nt per acre have shown excellent possibil-
ities for site preparation (MCormack and Saviello, 1981). This treatment can
provide an effective broad spectrumcontrol with no soil residuals at signifi-
cantly reduced costs.

I'n addition, cooperative efforts have resulted in further eval uations of
hexazinone (Velpar™, including the gridball pellet formlation (Saviello,
SPrague, etal . 1981?. Sufficient interest and data have resulted to justify
efforts tonard a |abel for the State of Maine. The gridball applications are
easi |y admnistered by hand, no equi pment needed, and have been effective on
apsen, brambles, and Stunp sprouts.

. In early Septenber, through cooperation with Georgia-Pacific and Dow Chem
ical, an aerial aPpllcat|on,tr|a| was conducted. This was one of three study
sites national |y for operational studies of a new nozzle system designed for
brush suppression with greatly reduced risks of drift. This is another progres-
S|%e step to assure accurate delivery of herbicide treatments in forest manage-
ment.

Publication of past work on simazine %Pr|nceﬂﬂ residues in soils was al so
compl eted (Flanagan and MCor nack, 1981%. Though thi's research did not receive
direct support fromthe CFRU, fate-in-the-environment data are inportant and
S|naf|?e Is of interest for 1ts value in plantation establishment in grassy
vegetation,

~ Wthin the framework of the herbicide research program Dr. MCormack worked
Wi th a subcommttee on herbicides fromthe Paper Industry Informtion Ofice,
This resulted in effective interactions in the fornulation of the new Maine Board
of Pesticides Control. Organization of an herbicide training programfor indus-
try foresters and its execution was the primary product of this participation. A
financial contribution to the silviculture operating budget was made in return
for the training programefforts.

By invitation, Dr. MCormack participated in a workshop on herbicides in the
boreal forest in Toronto, Canada and served on the Steering Committee for the
%381 Wight Conference, Wed Control in Forest Management, to be held at Purdue
niversity.



Teachi ng

Necessitated by Dr. Canavera's resignation, approval was given for Dr.
MCormack to teach Fy 10, Forest Planting, during the fall senmester. This
teaching was carried out with no reduction in the total research effort.
During this period he served as Chairman, Search Commttee to replace Dr.
Canavera. In addition to the two graduate students previously nentioned,
committee participation has been carried on for two MS. students in forest
genetics, three MS. students inwildlife, and two Ph.D. students.

MARKETI NG, UTI LI ZATION, AND ECONOM CS - Dr. David B. Field

Public Benefits Project

Research into public benefits fromprivate forest land ownership and
management remains ny highest-priority work. This project is so large that
progress seens slow, but nuch was acconplished during 1980.

~ Two publications were conpleted during the year: The Econom c |nportance of
Maine's Spruce-fir Resource and Highlights of Maine's Tinber Econony. The first
of these was PreV|emed in last year's Annual Report. The findings, In brief,
included the following: Mre than half of the six mllion cords of tinber
harvested annual |y in Maiine is spruce and fir. Fifty-eight percent of the
stunpage value of all tinber cut in the state_dur!ng 1978 was accounted for by
these species. The state's |eading manufacturing in ustry—puIP and paper —
depends heavily on this forest resource, and the production of spruce-fir [unber
has beconme a major enterprise in recent years. The spruce-fir supply is now
severely pressed by the demands of existing mlls and | osses caused by an
epidemic infestation of the eastern spruce budworm Forecasts of spruce-fir
demand show a potential increase fromthe 2,839,000 cords expected to be harvested
for pul pwood and saw ogs in 1980 to 3,981, 000 cords in the year 2020, but it
appears unlikely that such a [evel could be supported even under intensive
managenent .

The second publication summarizes sone of the nost recently-available
statistics on the forestry and forest products sectors of Mine's econony, and
enphasi zes the relative inportance of tinber-based products to the state as a
whole. Maine is the most heavily-forested (90% state in the U S and contains a
hi gher percentage (98% of privately-owned forest |and than any other state. It
ranks first in the Nation in acreage of industrial forest land (Mre than 12
percent of all of the conmercial timberland in the US. that is owned by forest
Industry is |ocated in Mine.) and |eads in paper production capacity. During
1979, 5,396,000 cords (73% sof twood, 27% hardwood) of tinber were cut in the
state, of which 3,178,000 cords were pul pwood and 2,218,000 cords were sawtinber.

In 1979, Maine's 1,100 tinber processors enployed 33,950 workers and paid
gross wages of $468, 361, 000. The value added in manufacture during 1977 by the
state's paper and solid wood products firms totaled $965, 600,000. The tota
val ue of product shipments fromthese firms in 1978 was $2, 413, 943,000. From
1970-1978, the industry spent an average of $168,500,000 each year for plant
noder ni zation and equi pnent in Miine. Mine's wood processors enploy 28.9 per-
cent of the state's manufacturing workers (7.9 percent of all workers), pay 37
percent of all Mine manufacturing wages, account for 41 percent of all the value
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added in Maine mnufacturing, and 42 percent of the value of all manufactured
Eoods produced in the state. Fromratios developed for earlier years by the U.S
orest Service, | have estimted that the $72,000,000 worth of Stunpage cut in
Maine during 1978 indicates a total value added to Maine's econony attributable
to tinber in that year of $1,440,000,000

“The ultimate objective of the public benefits project is to model the
relationship between Mine's forest econony (all economc activities based on
Maine's forest resources? and the state's %eneral econony. The data requirenents
of the project are very [arge. W are in the process of gatherlng thirty-year
time series on nearly 400 variables relevant to this study. These raw data are
being used, in turn, to generate other series needed for the analysis. (For
example, al| dollar-value data sets have been deflated by aPprppr|ate price
indices to produce time series free of the influence of inflation.) By the early
summer of 1981, we expect to publish information based on these data sets, along
with the data, ina paﬁer entitled "Trends in Maine's Forest Economy". Fiqure 1
a conpari son betveen the current-dol lar (including inflation) and constant dollar
(adjusted for inflation) average gross mages paid in Mine's forest products in-
dustries from1949-1978, illustrates the kind of material that will appear in
that publication.

Forestry Investnent Analysis/Forest Taxation

Several times during the past few years | have been asked to speak to groups
of foresters and forest |andowners on the subjects of tinber taxation and forestry
i nvestment analysis. During 1980, | made such presentations in Portland at a
Cooperative Extension Service meeting for owers of small woodl ands, for the
Maine Forest Service's Annual Training Acadeny, and to the Forest Products
Managenent and Marketing Association in Dover-Foxcroft. Several industria
foresters have also expressed a great deal of interest in these subjects and
have' called me fromtime to time for informtion

WL —he—+n — —h

~ The material I've prepared for these talks should be of interest to a mch
wi der audience than it has reached to date. Accordingly, | spent sone tine
during 1980 mork|n? on hasic references for both the capital gains taxation
tinber income and forestry investment analysis. The first paper is still in very
rough draft but the latter (An Introduction to the Financial Analysis of Forestry
Investnents—with Illustrations from Svall Wodlands in Mine) is i~n review draft
and shoul d be published in March, 1981. This research bulletin deals with basic
cash flow ana|Y3|s, the cost of noney, choosing an interest rate, incorporating
effects of inflation and taxation into investment analysis, and the sensitivity of

such anal ysis to changes in data val ues.

of
ve
es

| have also continued an interest in Mine's Tree Gowth Tax Law and
testified at the capitalization rate hearing in January of 1980

Losses of Commercial Tinberland

Gaduate student David Edson has been working to develop a procedure for
measuring the area of land that has been removed from comercial tinber production
by either absolute conversion to ocher uses or by regulations that limt or
prohibit tinmber harvest. Mine's unorganized territory is the focus of
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this work, but the objective is not so mch to determne the actual extent of
land use changes as to develop a npthodology for doing so. Asingle townshipis
being used to denonstrate the aﬁpl|cat|0n of the procedure. This project is

supported by the CFRU only to the extent that ny time is required for supervision

gs pha|aggg of Edson's graduate commttee. The work will probably be completed
uring .

Charcoal Research

~Inlast year's annual report | sugﬁested a total Iowgrade hardwood
utilization systemwhich mght include charcoal - powered Iogg|ng and haul i ng
equi pment . Assi stant Forest Techno!og|st Paul Messier has drafted a paper
entitled Portable Gas Producers which reviews the literature on the use of
producer gas fromwood, charcoal, or coal to power motor vehicles. This wll be
publ i shed as a CFRU Information report sometime during 1981,

Simulation of Regional Timber Markets

My doctoral research sone years ago produced a Iar?e conput er model desi gned
to simulate the interactive behavior, over time, of the firms 1nvolved in the
processing and exchange of al| wood-based products in a defined market region,
proposed 1n 1978 that nmy CFRU work include adapting the nodel to the UMD

computer system preparing a user's manual, and validating the model through
tests on an existing Maine market region. This project has been given |ow pri-
ority, but | have found the tine to adapt the simulator to the UMD system and,
during 1980, prepared a draft of a user' s manual

FOREST PROTECTION - Dr. Mark W Houseweart

Life Tables of the Wite Pine Wevil in Central Mine (ms in preparation)

In conpleting his Ph.D. degree, Wayne N. Dixon, has constructed |ife tables
for 3 generations ?1977-1979) of the white pine weevil near Lanoine, Maine. This
study was done to deternine the nortality factors that influence changes in a
meeV|I.populat|on.|nfest|n% a white pine Plantat|on. Tyﬂ|cally, femal e weevils
ovi posi ted apprOX|nateIK 140 eggs/termnal |eader of a host tree. The follow ng
spring, however, less than 2 progeny adults remained alive. The popul ation trend
appeared to be determned by survival of larvae, pupae, and winter adults. Prin-
cl pal nnrtalltY factors of these age-lntervals were intraspecific conpetition of
larvae, natural enemes and pitch-drowning of |arvae and puPae, and apiotic ele-
ments acting against overwintering adults. Additional nortality was observed
duglng the egg stage, adult brood emergence, and adult dispersal to overwintering
sites

Intraspecific conpetition nortality of the larvae for food and space within
a | eader seemed to functionin a dens!tx-dependent manner, hbased on conparative
anal ysis of weevil-infested |eaders wth natural enemes and |eaders in which
natural enemes were excluded. The inportance of natural enemes was
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substantiated bY the excluded treatment |eaders, because conpensatory mortality
did not result fromincreased intraspecific conpetition nortality and/or an
apparent crowding mortality as woul d be expected. In addition, an insect _
predator (Lonahaea aortic-is ) and 2 parasites (Eurytoma p-issodis, Doliohotomtus
terebrans nubilipenn-Ls] appeared to exhibit a positive inter-generational
response, i.e., species density increased during the 3-year monitoring period.

~ The average overal | generation survival %GS = 0.008) of the experimenta
weevi | population substantiates observations that a weevil population increases
at a slowrate within a plantation. Total %enerat|on mortal 1ty (K) increased
each year (K = 1.86/1977, 2.04/1978, 2.06/1979). The decreasing proportiona
rate of chan?e in weevil infestation ratelyear apParentIy.reflects this trend
as well: 82% 1977, 88% 1978, 89% 1979. Principal tactors in the increasing K
were the subnortalities of the larval, pupal, and winter adult age-intervals

The apparent inportance of larval, pupal, and winter adult subnortalities
to total generation mortality sug?ests an enphasi s on popul ation suppression
methods at these times to nost influence weevil populations. Potential contro
methods might include biological control, resistant trees, and destruction of
overMAnter|nP weevils/sites, The results of this investigation also point out
the notably l'ow mortality of weevil eggs and the lack of information on the
actual fate of fall adults before overw ntering.

Spring Tenporal Activity of the Wite Pine Wevil in Central Mine (ns in
preparation)

~ While collecting life table data, Wayne N. Dixon also nonitored the
38r|ng behavioral activities of the white pine weevil fromApril to August
1979, ‘and obtained the foll owi ng results.

Spring adult weevils emerged fromoverwintering sites inlate April,
peaked In nunbers/tree by md-My, and none were found on host trees by early
July (Figure 1). Activity of the spring weevils was h|ghest inthe |ate
afternoon-early evening {1300, 1700 h checktimes) and decreased to |ow | evels
until the following norning (2100, 0100, 0500 h checktines). The weevils
occupied the termnal |eaders of host trees the first 2 weeks of monitoring
but towards season's end were found more often on first whorl lateral branches.

~ Additionally, Figure 1 points out the inportance of timng when using
aﬁr|ng insecticide treatnents on the termnals of white pine for suppression of

ite pine weevil. One should not wait until the population peaks (ca. My 11),
but rather time spraying to occur before first weevil presence in md-|ate
April. This should reduce or prevent oviposition by gravid spring fenales.
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Figure 1. Seasonal nunbers of white pine weevils on 20 host trees
dur | ng 1978 and 1979. Based on weekly, 24-hr monitor periods
for 1979, n = 3 470 observed weevils; intermttent counts for
1978, n = 717 observed weevils.

_Length of current-year growth of termnal |eaders was influenced by the
magni tude of weevil damage or attack as deE| cted in Figure 2 for no (N)s
partial (P), and complete (C) weevil attacked trees. H Phest,levels of adult
and immature weevil damage (i.e,, conplete attack) resulted in [eader nortal -
ity. Leaders that sustained an internediate |evel of weevil damaPe (P-trees)
renained alive; however, IenPth of new growth was significantly less than
| eaders with al mst no veevil damage.

Initially on 4 My, the nunbers of adult weevils on all three types of

trees were simlar. By the third week of monitoring (My 18), differences
were being manifested as fol | ous:

an . I posi t i onal edin 00N
Type of Attack (Tree) No.  \Wevils i Stes S]tesg Sucges%l
Qmplete  (C -Tree 1.5 131.8 1211 Br ood
Partial (P -tree 3T 47.4 8.7 None
None (N-tree) 1.0 0.0 0.0 None
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Figure 2. Length of new growth exhibited by host tree termnal |eaders
attacked at 3 levels of adult and inmature weevil activity.
Based on 10 C-trees, 6 P-trees, and 4 N-trees.

Predom nance of weevils on the C-trees continued until the 7th week (15 June),
as shown in Figure 3. For the followng 3 weeks of nonitoring, more weevils
were observed on the P-trees than the C-trees. This was probablr due to the
reduced suitable feeding and/or oviposition areas as a result of utilization of
the cambial tissues by the immature weevil |arvae

~ Leader mortality and significant reduction in Fotentlal height growth of
white pine due to the white prne weevil has been well documented. However, the
occurrence of substantial growh retardation due to unsuccessful weevil attacks
(P-trees) which produce no adult brood may be nore noteworthy and stresses the
i mportance of this pest of white pine, The causal mechanisns of apparent
aggregation of adult weevils on certain selected host trees (Ctrees) pronpts
continued interest. More inportantly, the mechanisns that have led to the

trees sustaining |owlevels of weevi | attack and dana?e, whet her they be
chemcal, physical, or induced by weevil pheromone(s)/host tree odor compl exes
warrant 1nvestigation
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Figqure 3. Average number of weevils observed on 3t yes of host
trees fromApril 27 through June 29, 1979. Based on
10 C-trees, 6 P-trees, and 4 N-trees.

Suppression of Wite Pine Wevil Population - Three pilot studies: Controlled
burns, litter raking and litter insecticide treatments (1979-1980)(James P
Southard and WN. Drxon)

Results fromthe life table studies have pointed to the fall and winter
mrtality as areas of concentration for suppression of the white pine weevil

Controlled Burn and Litter-Rake Treatments, 1979-1980

The 1979 control led burn and [itter-raking experiment was conducted in two
18-year-ol d white pine Plantat|ons near Bethel, Mine. Two 0.1-acre and one
4.5-acre burns were pertormed, which incinerated the litter above the
fermentation layer for 20 cmfromeach tree bole. There were four 0.05-acre and
one 0.35-acre Iitter-rake treatnents, In these plots, all litter was removed
fromaround the tree holes (with a fire rake) a mninumof 20 cmand to the
depth of the mneral soil
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. Results fromthe [itter-rake experiment are shown bel ow (% = annual weevil
infestation rate):

Year Treatment(rake) Cont rol Difference
1977 66. 00% 63. 00% 3.00
1978 65. 50% 72.00% -6.50
1979 70. 50% 69. 50% 1.00
Pre-trnt X

(1977-79) 67.33% 68. 16% -0. 83
Post-trm X

(1980) 56. 75% 67.50% -10. 75
Difference -10.58% -0.66% - 9.92

~ Wthin the control plots, a conparison of the mean percent a%e weevil infes-
tation for the three pre-treatnent years of 1977-79 (68.16% vs the post-treat ment
year 1980 (67.50% showed no significant differences, However, this conparison
did de}eclt a slight natural decrease (0.66% in weevil infestation for the

control plots.

When conparing Fre-treat ment years (1977-79) with gost-treatment ¥ear (1980L
for the litter-rake plots, the means are respectively, 67.33%and 56.75% Al thoug
the difference was not significant, trends indicate approximately a 10.6%
decrease in weevil |n% in the raked plots for a total net reduction of 9.92%in
post-treatment year (1980).

~The 1979 control led burn experinment results are as follows (%= annual
weevi| infestation rate):

Year  Treatment(hurn) Control Difference
1977 1978 6. 39% 56. 50% 19. 89
1979 13.61% 58. 75% 14. 86
Pre-trmt X 75. 00% 61. 25% 13.75
(1977-79)
Post-trm X 75. 00% 58. 83% 16. 17
-16.67% 1.17% -17. 84

Al though no si %nificant difference exists between the neans of pre-treatnent
control plots for 1977-79 (58.83% vs post-treatment control in 1980 (60.00%, a
slight increase of 1. 17%weeviling (natural increase) was noted.

Li kewi se, there was no significant difference between the neans of [%re-
treatment burn plots in 1977-79 (75.00% vs post-treatment burn in 1980 (58.33%.
But, a 16.67%decrease in weevil infestation rate indicates an encouraging trend
as a result of burning in that the total net reduction in the treatnent year
(1980) was 17.84% Although these reductions in weeviling percentages do not seem
to be large by most control standards, the decreases may have come at the
critical stage for the weevil population. In addition, these reductions were
acconpl i shed with no risk due to environmental contamnation via insecticides.
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In the two snaller controlled burn plots (0.1 acre each.), little differ-
ence was noted between the means of treatment vs control: however, in the |arger
Blot.(4.5-acre) a positive indication of the potentials for.use of controlled

urning to suppress overw ntering white pine weevil populations was observed

Controlled Burn, 1980

The 1980 fall burn attenpts were d|$coura?|ng at best. Problens of tine
del ays occurred due to many reasons: obtaining [andowner apﬁroval, coor di nation
with the MES fire wardens, checking our IeFaI [iability with the University
| awyers, and the one nost devastating - RAIN

In fact after working out all the other problens, the one that term nated
the burn attenpts was rain. Rainfall continued sporadically into the season
that made the burns (both early and late fall) infeasible. Qur problem with
rain led us to investigate the historical records as to the anounts of rain that
woul d be expected during this time of year. The fol|ow ng ﬁraph I ndi cates that
precise timng is required to utilize this suppression method in September

o
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Fall Litter-Insecticide Treatment, 1980

The problems involved in conducting a controlled burn in the fall, as
aforementioned, pronpted an experiment on insecticide treatnents of the litter
This was aimed at the suppression of the white pine weevil popul ation as they
seek overwintering sites inthe pine [itter beneath the trees. Also, this
tactic capitalizes on all the previously occurring nnrta||tr, and concentrat es
suppression during the population's |owest [evel In the fal

The desi?n I nvol ves spraying 30 plots in the fall, 30 plots in the spring,
and using 30 plots as controls, Atotal of 360 marked weevils was planted in
the litter near the bases of six sanple trees in each of ten fall, ten spr|ng
and ten control plots. There are approximately 15-20 trees per plot at 6 x 6
spaci ng

The fall-spray experimental plots were treated with Durshan 2% emulsifi-able
concentrate in water on Cctober 16, 1980. The insecticide was aPpI|ed at the
recomended rate of 1% per acre. The spray vas directed at the litter zone
around the base of each tree bole using knapsack sprayers. The application tine
coincided with fall brood adults IeaV|nE the trees to seek overwntering sites
inthe litter, This was verified by tack-trap hoards placed under the tree
canopy drip line

“For prelimnary results, litter was collected (N & Wquadrants) from1/2 of
the six sanple trees anth planted weevils) in the fall-spraY plots on Cctober
30, 1980. Likewise, the |itter was removed from1/2 the sample trees in the
control plots on this date. Results fromthis prelimnary sanple collection are
not yet available. During the spr|n% of 1981, the same insecticide wll be
applied in the spring-spray ﬁlots. fter which, both the planted and native
weevils will be sanpled in the fall, spring, and control plots. This experinent
shoul d provide prelimnary informtion as to the feasibility of fall and spring
litter-insecticide treatments for suppression, and provide data on which
application time is more effective.

Spruce Budworm Research (Cooperation with Dr. D.T. Jennings, USFS, NEFES

~Since the 1979 Annual Report outlined our work on spruce budwormin great
detail, I will only discuss the T-richogvanma project* and progress to-date

Stand Measurenents - The initial field work of locating and characterizing
forest stands having hl?h level's of Tr-iahogyarma parasitismwas completed in
1980. Atotal of 60 field Flots have now been measured, and conputer analysis
will proceed this winter. Intentions are to be able to identify which forest
stands support high levels of Trichogvarma parasitismand why, in order to
possibly nodify other stands to enhance native parasitismlevels.

*Triehog?amm mnutumis the only known egg parasitoid of spruce budworm egg
masses. The project involves six objectives to increase T. minutum effective-
ness and devel op M@YS to utilize the parasitoid in suppression of the spruce
budworm (For specifics, see 1979 Annual Report.)
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Alternate Hosts - As mentioned in the 1979 Annual Report, Scott Pease is
coordinating this asgect of the project. Over the last two sumers, Scott has
col lected more than 577 foliage sanples fromboth hardwoods and conifers in his
search for alternate hosts of Trichogranma mnutwn. Mre than 50 specinens of
this parasitoid have been verified by Carl! CGoodpasture, a Triahogranma taxo-
nom ¢ specialist. W have identified the forest tent caterpillar as at |east one
overw ntering host for the parasitoids. And the saddle promnent noth eggs on
har dwoods (beech, birch, and maple) seemto be a key pre-budworm host.

Laboratory Studies - On March 31, 1980, Ms. Sue Southard was hired as a
classified enployee to conduct |aboratory studies on the basic biology of the
"Maine strain" Tr-iahogranma minutum Since that time we have maintained a
colony of T. mnutwn for research testing. In JuIY-August of this year we
rejuvenated our colony with fresh field sanples of the parasitoid. Sue has
conducted prelimnary tests on the following to provide data to increase the
practicality of aerial field releases: fecundity, longevity, sex ratio,

devel opnental rates, spruce budmornwegg-nass-age acceptability, percentage para-
sitism and host-eg? prog;ann1nq tests. To conduct these tests tenporarY | ab
space was borrowed fromDr. S, Leach of the USDA Plant and Soil Science [ab here
in Orono. Sone prelimnary information on all these tests has been obtained;
however, additional tests need to be replicated and the prelimnary results
verified Interesting results thus far obtained show that 2-to 5-day-old spruce
budwor m ( SBW egg masses seemto be the most acceptable to Triohogranma in the

| aboratory at 80°F &SBM/eggs usual Iy hatch in 8 days). The develanental tine of
T. mnutumis 8 to 12 days at 80°F, but lengthens to 22 days at 70°F, the
"constant mean" tenperature during a release in August. Further work will con-
tinue this wnter, sprlng, and sumer in ant|C|gat|on of utilizing the results in
an aerial field release during the summer of 1981

Triahograrma Field Rel ease - 1980

Five 10-acre blocks were established (range in basal area for bal samfir
40-59% of the total) on Georgia-Pacific owership in washlngton County. These
areas were chosen since ther were not sprayed in 1979 or 1980. Each 10-acre
bl ock was a mninmumof 5 mles apart. Boundaries on 3 of the blocks (treatments)
were made visible fromthe air by glaC|ng 24 orange- col ored hool a hoops over the
tree tops US[EP GP's helicopter. (This required some "precision flying" on John
Ni chol s* part—Fhanks.)

~ Tuenty-five balsamfir sanple trees were located and I abelled in each of
five 0.2-acre circular plots inside the perimeter of each of the five 10-acre
bl ocks. Releases in 1980 were cancelled on July 5, due to insufficient supplies
of T. mnutum Problens developed in the production of the 45 mllion parasi-
tiods for the 3 scheduled field rel eases. However, these same plots and bl ocks
may be used in 1981, since no releases were made. On 28-30 July we Eole-pruned
25 bal samfir and up to 5 sBruce branches per 0.2-acre plot (n = 625 balsamfir
and 125 spruce trees). The branches were examned for parasitismby native T.
mnutum Al though the cancellation was extrenely disappointing, this turn of
events wi |l provide baseline data on native parasitismlevels in these areas
b$¥or?_the release in 1981. This will be extrenely useful in assessing release
ef fectiveness.

~The 1981 plans are to utilize these sane areas, and release a total of 1.5
mllion 2*. mnutwn per acre on a total of 30 acres.
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Mai ne Spruce Budworm Growth Inpact Study (R K Lawence and MW Houseweart)

Since 1979 was the fifth year of the 5-year spruce budworm growth inpact
study, a major assessment of the project's future was conducted. A neeting of all
participants resulted in the following strategy: Al cooperators would continue
their participation in 1980 in order to naintain consistency in obtaining the
annual growth inpact, mortality and defoliation data. In addition, a new prg\PosaI
woul d be devel oped to enconpass desired changes for the next 5-year study. Arter
several meetings with CANUSA managenent Fersonnel, SEPF gUSFS?: representatives,
the growth inpact proposal committee, Dale Sol omon (NEFES, USFS), and Tom Bramn
(UMO Sch. For. Resources), it seemed to us that the "new study" was becomng more
and nore renoved fromthe entonol ogical area in which we coul d provide assistance.
Fol | owi ng discussions with Fred Knight and Tom Brann, we decided that Tomwoul d be
the most appropriate individual to provide future management of the growth inpact
study. The project primarily involves forest nensuration, and will reguue mor e
sophi sticated computer analysis and digitizer time which Tomis already
coordinating. Thus, project transition was initiated. W wll assist in training
and explaining the nornal operations and procedures to facilitate a smooth
transition while finishing the first 5-year analysis. TomBrann w |l develop the
new proposal and initiate his management on the 1980 data.

Northeastern Forest Insect Work Conference (NEFIWWC)

As 1980 chairman of the NEFIWC some "winter tine" has been spent coordinating
the program and preParl ng final arrangements for Mine to host the 14th annual
meeting of this conterence on 24-25 Febr uar?/ at the Ramada Inn in Bangor. \Wrkshop
topi cs have been selected to address the following: Tree Genetics; Seed and Cone
Insects; Mcro-, Macro-, and Aerial Photographz' rdwood' I nsects; Environmental
Monitoring Techniques; and Softwood Insect Pro | ens Associated with plantations
and natural conifer stands.

The program committee included: Sue Goldman, International Paper Conpany;
Eben Osgood, Entonol ogy; John Dimond, Entomology; Terry lva?/, Forest Resources;
égss!e bbs, Entonology; Jon Stanley, Zoology: Dave Struble, Mine Forest

rvice.

FOREST FERTILIZATION - Dr. Robert K. Shepard

~ The 1980 field season was divided approxi rratelY equal |y between eastern white
pine and spruce, prinarily red spruce. This report o progress_ys divided into

two parts, one describing the white pine work, the other describing the work with
Spruce.

\Wite Pine

~ Plots were fertilized in four "atural stands and one plantation. Treatnments
consisted of nitrogen, phospnorus, and potassiumalone and In various
conbinations, Treatnents were re|ol icated once in each of the natural stands and
three times in the plantation. Plots have been established in six other
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natural stands. Five of these stands are exclusively,Pine; one stand is mxed
pine, red SBruce, and eastern hem ock. These plots wiil be fertilized in the
spring of 1981.

. An additional aspect is being incorporated into the white pine work. This
I nvol ves combining fertilization wth control of the dense hardwood and spruce-
fir understories where these exist. The object of this work is to ﬁrOVIde .
information on the effect of understory control alone on the Rromﬁ of the pine
overstory as well as the effect of fertilization with and wthout understory
pon%LoI ontgrngh of the overstory. Plots have been established for this work
in three stands.

Dianeter measurements were made in two stands fertilized in June 1979. (ne
stand is responding well, increase in diameter grov%h over no fertilization
during the two-year period ranging from35 to 55 percent, depending on treat-
ment. The other stand, a 50-year-old plantation established on a site once
occuP|ed by an apple orchard has not responded, possibly because earlier cul-
tural treatnents resulted in relatively good nutrient conditions.

Spruce

Enphasi s was Placed on establishing Rlots,on the major soil types of the
spruce-fir region of northcentral Mine. The objective of this work Is to
determne the effect of soil tyPe On response, as measured bY changes in both
growth and wood properties, to rertilization, thinning, and fertilization plus
thinning. Utimately, plots will be established on at |east ten sites on each
soil type. Either two or four plots will be located at a given site. Vhere soil
and stand conditions are uniformover only a small area two plots are being put
in. Oneplot will receive anitrogen fertilizer treatnent, and the other plot
will, serve as the control. Five pairs of plots on each soil type will be
treated in the spring of 1981, Were soil and stand conditions are uniform
over a relatively Iarge area four plots are being put in. Two of these plots
will be thinned in 1981, These groups of four plots as well as nmore pairs of
plots will be fertilized in the spring of 1982

~As part of this study increment cores were taken fromten domnant or co-
comnant trees at five sites on each soil type. Specific gravity determ na-
tions were made, and the results indicate [arge differences in specific gravity
annn? soi | types. Specific gravity is highest on the nore poorly drained sites
and lowest on the better drained sites. All work is being conducted in stands
that average aPprox!nater 50 years old at breast height; the effect of age is
thus essentially elinnated

Dianeter neasurenments were made in two stands fertilized in 1979. Results
of these measurements indicate that response to th|nn|nﬂ Plus fertilization has
been good, response to fertilization alone has been nuch [ess, and there has
been no early response to thinning alone. As of yet no difference in response
anong rates of nitrogen application has appeared.
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TREE | MPROVEMENT - (Prepared by Peter Caron for Katherine K Carter)

Regretfully, Dr. David Canavera termnated his position as Geneticist of the
Tree I'mprovement programwith the University of Maine and is presently enployed
as the Head Geneticist for the Forest Research and Devel opment Division, Westvaco
Conpany. Dr. Katherine K Carter has since accepted the position and will be on
board in January 1981 to continue the research. Because of these changes no new
projects were started for the spring, sumer of 1980. Mintenance and
measurenents were continued through the summer and fall on existing plantings

Pl antings: 1979

~ As you are all aware, we had a relatively snowfree winter. This has caused
a high rate of nortality in the 1979 plantings of Douglas-fir (Pseudotsuga nenzies-
i1 var. glauca (Bei ssn.¥ Franco) and Norway spruce (Pieea dbies (L.) Karst.). The
Scotch pine (Pinus sylvestris I.) and European al der (Al nus giutinosa (L.)
Gaertn) plantings have fared very well in spite of the lack of snow cover. .
Measurements have been taken in the European al der EI anting on St. Anne-Nackawi c
Pul'p and Paper Conpany |and, Nackaw c, New Brunsw ck. This planting has achieved
an average of 38.5" in height growth the first year in the field.

Planting: 1980

The onl'y planting done in 1980 was in cooperation with Don DeHayes, University
of Vermont. This was a Black Walnut Provenance Study located on |and bel onging to
the Nature Conservancy in Newport, Maine. The planting consists of 29 sources
with 4 replications, planted My 14-15 1980. This planting has shown excellent
survival and will be checked next spring for cold hardness.

1981 Projects

The Dougl as-fir (Pseudotsuga menziesii var. glauea, (Beissn.) Franco.)

study will again be attenpted in a smaller scale in order to determne whether

It was the extreme winter conditions that caused the high nortality or if other
factors were invol ved.

A study of balsamfir (Abies balsamea (L.) MII) wll be done in the green-
house to find some kind of grow ng schedul e that will allow balsamfir to reach a
pl antabl e size in one year Instead of two.

Qher activities will depend on what ideas and directions Dr. Carter will have
when she takes on the Geneticist position.
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PUBLI CATI ONS RESULTI NG FROM RESEARCH
SUPPCRTED BY THE CFRU IN 1980

Conlon, Frank J., Jr. 1980. Analysis of growth responses in released spruces
(Pisea rubens Sarg., P. mariana (MIl.) B.S.P.) and fir (Abies |oalscanea. (L.)
MII.) in Maine. University of Maine, School of Forest Resources. MS.
thesis. 63 pp.

Dixon, WN and MW Houseweart. 1979. Fall behavior and overwintering sites of
the white pine weevil in central Mine. Paper presented at National
Ent ool ogi cal Society of America meeting in Denver, Colorado.

Dixon, WN. and MW Houseweart. 1980. Fall insecticide trials for control of
the white pine weevil. Paper presented at Northeast Forest Pest Council

Meeting in Portland, Maine.

Dixon, WN and MW Houseweart (IN PRESS). Life Tables of the white pine
weevil in central Mine.

Field D.B. 1980. The econonic inportance of Mine's spruce-fir resource.
Coop. For. Res. Unit. Res. Bull. 2, Sen. For. Resour., Univ. M. at Qrono. 34

P.

Field, D.B. 1980. H ghlights of Maine's tinber econony. OooE. For. Res. Unit
Inf. Rep. 5, Sen. For. Resour., Univ. M. at Qrono. 28 p

Flanagan, T.R and ML. MCormack, Jr. 1981. Simazine residues in soils of an
old-field tree plantation. Northeastern Wed Science Society. 35:207-210.

Houseweart, MW, D.T. Jennings, L.P. Berkett, and T.B. Brann. 1980. Parasitic
mtes (Acari:Erythraeidae) on spruce budworm noths (Lepidoptera: Tortricidae)
Can. Entomol. 112:193-197.

|-|0usev\/23a_r}1,1 g/lgW 1980. Silver bullets for the spruce budwornm? Appal achia

Houseweart, MW 1979, Triohograrma research at the Université of Mine
?aper pre%nent ed at CANUSA Spruce Budworns Program Wrk-Goup Meeting in
oronto, Ontario.

Houseweart, MW and D.T. Jennings. 1979. Variabl es associated with the use of
Pherocon TCP traps in monitoring sPruce. budwor m popul ations. Paper
presented at National Entomological Society of America meeting 1n Denver,
Col orado (MS accepted - Can. Entonol.)

Houseweart, MW 1980 Developing Triehogramma mnutwn as a biological control
strategy for the spruce budworm Paper presented at Mine State Biologists

Association Meeting in Freeport, Maine.

Houeweart, MW, D.T. Jennings, and C.J. Sanders. Variables associated with
using pheromone traps for monitoring spruce budworm FO ul ations
(Lepidoptera: Tortricidae)(Ms accepted - Can. Entonp S)
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Kendal |, David M, Daniel T. Jennings, and Mark W Houseweart (IN PRESS). Large
capacity pheromone traps for collecting and preserving spruce budworm noths.

MCormack, ML., Jr., RH Hendler, and E B. Spr%%ue. 1981. Aerial application
of trlcloggr for conifer release in Miine. Northeastern Weed Science

Soci ety. 199.

MCormack, ML., Jr. and T.B. Saviello. 1981. @ yphosate and triclopyr mxtures
to control forest brush. Northeastern Weed Science Society. 35:218.

Saviello, T.B., ML. MCormack, Jr., J.H Blanck and E B. Sprague. 1980.
Timng applications of Roundup to control forest brush in the Northeast.
International Paper Conpany, Northern Forest Research Center, Research
Letter No. 44. 3 pp.

Saviello, T.B., ML. MCornmack, Jr. and J.H Blanck. 1981, Tim ng applications
of glyphosate to control forest brush. Northeastern Wed Science Society.

35: 201- 202.

Saviello, T.B., EB. Sprague, J.H Bl anck, and P.P. Hogencanp. 1981. Hexazinone
for vegetation control in forest clearcuts in nmaine. Proceedings, North-

eastern Weed Science Society. 35:211-212.
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COCPERATI VE FORESTRY RESEARCH UNI'T ADVI SORY COWM TTEE
1981 MEMBERSHI P

The menbers of the CFRU Advisory Committee appointed to set priorities and
review proposal s for the Cooperative Forestry Research Unit are as follows:

Charles Vebb, Northern Forest Research Center, Int'l. Paper Co. (Chairman)
Richard Giffith, S. Reg|s Paper Co. Secreta%)

E. Bart Harv,ey, Jr., Wodl ands, Geat Northern Paper Co.

Ceorge W Viland, Vice President, Dead River Co.

Barton Blum Project Leader, US. Forest Service

Fred B. Knight, Director, School of Forest Resources

Cifford L. Swenson, President, Seven Islands Land Co.

Harol d M Kl aiber, Chief Forester, Scott Paper Co.

Janes L. Robbins, Robbins Lumber Co.

Dwight E. Newman, President, Christmas Tree Acres
Oscar Selin, Georgia-Pacific Corporation

LI ASI ON TO FOREST RESCURCES RESEARCH ADVI SCRY COW TTEE:

= ===Soos==g

John Hartranft, General Manager, Boise-Cascade Corporation
Tenpl e Bowen, Bureau of Forestry, Department of Conservation

COCPERATORS OF THE FORESTRY RESEARCH UNIT ON
DECEMBER 31, 1980

Baskahegan Co. Abbott Ladd

J.H Beards ley PerrK/CLan‘o

Earl Bessey Ray MDonal d o
Charles Bl ood Mai ne Christmas Tree Association
Marvin Bl umenst ock Monsanto Chem cal Co.

Boi se- Cascade Dai ght E. Newnan

P.H Chadbourne Pierce Farms

Ernest Chase Henry Plummer

Ral ph Clifford Prentiss & Carlisle Co.

Dead River Co. A Redmond

Dunn Ti mber! ands Robbins Lunber Co.

E.l. duPont de Nemours & Co. St. Regis Paper Co.
Fredrickson's Tree Farm Saunders Brothers
Georgia-Pacific Co. cott PaPer Co.

Geat Northern Paper Co. Seven Islands Land Co.

Hal [, Inc. James W Sewall Co.

Hanni ngt on Brothers Dougl as and Denni's Smith
Louis H lton Smth Tinber!ands

Huber Corp. aorovw Brot hers, Inc.

| nternational PaBer Co. ayton Totman

| Tvi ng Pul p and Paper Co. J. J. Tree Farm

Kennebec Equi prent Co. Ted Tryon

James R LaCasce Western Mine Forest Nursery

Leon WIIianms
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OTHER ORGANI ZATI ONS PROVI DI NG SUPPORT FCR CFRU PRQIECTS

Maine Forest Service USFS, St. Anne-Nackawi ¢
Northeastern For. Expt. Sta. USFS, Pej epscot
State & Private Forestry Diamond Mlntire-Stennis Fornula Funds

| nt ernational

STAFF OF THE CFRU
(December 31, 1980)

Fred B. Knight, Director & Dwght B. Demeritt Professor of Forest Resources;
Associate Director of Maine Life Sciences & Agriculture Experiment Station

Maxwel | L. MCornack, Jr., Research Professor of Forest Resources David B.

Field, Associate Research Professor of Forest Resources Robert K Shepard, Jr.

Associ ate Professor of Forest Resources Mark W Houseweart, Assistant Research

Professor of Forest Resources Katherine K. Carter, Assistant Professor of Forest

Resources Thomas B. Brann, Assistant Professor of Forest Resources Robert

Law ence, Assistant Forest Technol ogist Paul Messier, Assistant Forest

Technologist Ellis Sprague, Assistant Forest Technologist Amy Morin, Unit

Secretary P. Caron, Research Technician



