FOREST RESQURCES
RESEARCH ADVI SCRY COW TTEE

1979 ANNUAL REPCRT

The Forest Resources Research Advisory Conmittee reviews al | research
activities of the School of Forest Resources and offers advice, direction
and counsel to the School concerning the entire research program

The year 1979 was the sixth year of progress for the Forest Resources
Research Advisory Conmittee and another substantial step forward in coor-
dinating and intensifying forest research efforts at the School of Forest
Resour ces.

In 1979, the Cooperative Forestry Research Unit, funded entirely by
private [ andowners, continued to performas planned. Funding and menbership
remained stable and al | three research scientists continued to make good
progress in their respective fields, as evidenced in the attached report.
Cooperation in the field between | andowners and the scientists facilitated the
various projects and served to keep costs inline. |Inthe fall of 1979, a
two-day field trip was devel oped by the C.F.R U scientists under the direction
of Vice Chairman, Al Leighton. This tour enabled the | andowner nenbers and
sone of the corporate executives an opportunity to view on-going field
projects on a first-hand basis. The weather was excellent and the tour was
very informative and successful

Several changes in the F.R R A C. menbership have taken place at the
close of 1979- Qutgoing nmenmbers were Bart Blum Donal dson Koons, Henry
Saunders, Richard Anderson, and Morris Wng. New nenbers appointed for 1980
are W Lowel| Wite, Superintendent, Acadia National Park; Daniel Jennings,
U S. Forest Service; John Hartranft, Wodl ands Manager, Boise-Cascade; Earl
Bessey, E. D. Bessey & Son; and Elizabeth Swain, Maine Audubon Society.

As retiring Chairman of your Committee, | can | ook back with considerable
satisfaction at the progress made in forest research during the last six years
in Mine. Private funding of the Cooperative Research Unit di d not seem
attai nabl e when contenplated in the recession period 197/ *~75- Only through the
untiring efforts of a fewindividuals was this made possible. It seems of
utmost inportance that the research work acconplished under this privately
funded unit continue to be acconplished under the direct guidance and super-
vision of the landowner nmenbers. It is ny hope, that in the future, the
F.R R A C never lose sight of the goal that the research projects selected be
down to earth, practical projects that wi || benefit the |andowners, inprove
forest productivity, and the overall general econony of the State of Mine.

Mrris R Wng, Chairman Allan R
Lei ghton, Vice Chairman Barton M
Blum Secretary



COOPERATI VE FORESTRY RESEARCH UNI T
ANNUAL REPCRT - 1979

Ni neteen hundred and seventy-nine continued the excellent progress and
performance of the Cooperative Forestry Research Unit. In addition to the
research efforts directly funded by the CFRU coopera.tors, good progress was
al so made in the research efforts which were originally funded by specific
cooperator donations prior to the formation of the CFRU in 1975- Both CFRU
scientists and faculty menbers of the School of Forest Resources have pre-
sented specific results to the CFRU Advisory Subconmittee and to cooperators
and the general public via publications. Progress reports on specific areas
of research are included as part of this 1979 Annual Report

During 1979 one of the original nmenbers of the CFRU Advisory Sub-
committee, M. John Sinclair, asked to be replaced. W express our apprecia-
tion to John for his excellent advice and support during the critical early
years of the CFRU. W also welconed to the coomittee M. Cliff Swenson who
has repl aced John

Two significant activities of the CFRU during 1979 were the preparation
of the research proposal for the period 1981 to 1985 and participation in an
extrenely effective field tour conducted for cooperators in Septenber

The 1981-85 research proposal is extrenely significant. W wil |l need an
expanded |evel of financial support in order to inplenment the proposed
program A concerted effort wi | | be made to obtain the necessary funds and

we urge current and prospective cooperators to reap the benefits that the

CFRU can provide by financially supporting the program Director Knight wil |
make further conment on this in his Executive Summary Proposal following this
report.

The Septenber 1979 field trip was directed toward publicizing by actua
field denonstrations, the research efforts of the unit and to generate
support for financing an expanded programfrom 1981 to 1985- COverall, the
tour was immensely successful, and we are confident it acconplished its ngjor
purpose. Thanks are due to Bart Blum Bart Harvey, Max MCormack and A
Lei ghton for organizing the details and successfully conducting the tour
under the auspices of FRPMAC

As chairman of the CFRU Advisory Subconmittee, | am convinced that the
CFRU has matured substantially inits first 4 years and that the unit has
denmonstrated that it "has arrived" as a significant contributor to forest
resource managenment in Maine. | look forward to continued expansion and
maj or contributions by the unit. | urge present and prospective cooperators
to vigorously support this unique opportunity to nove forward in our under-
standi ng of the productive management of Miine's nost inportant natura
resource

H M Kl aiber, Chairmn
CFRU Advi sory Subconmittee



EXECUTI VE SUMVARY PROPOSAL

FOR THE
COCPERATI VE FORESTRY RESEARCH UNI'T
1981 - 1985

St at us:

The Cooperative Forestry Research Unit, established January 1, 1976, has
concentrated research on the intensive management of the forest resources of
Maine. Cooperators selected three areas for enphasis: Silviculture
Protection and Economics/utilization. Two special projects were also approved:
Forest Genetics and Forest Fertilization. The Cooperative was established with
a 5~year base period and a plan to review progress at the end of 5 years. The
basic fee for cooperators was a three cent per acre per year charge, with a
mi ni num menber ship charge of $25-00 for those with small woodlots. Response to
the venture was so favorable that i nitial contributions have approximated
$225,000 per year for the first 5~year period. To date, CFRU scientists have
36 research reports, either published or in press, and have made numerous
visits with cooperators discussing specific problems and sol utions.

Need for Continuation

The forest resource of Maine is coming under intense pressure due to
nortality fromthe spruce budworm accel erated harvest to sal vage budworm
nortality, continued white pine weevil depredations and accel erated harvest of
har dwoods for hone heating. This accelerated rate of harvest along with
budwor m caused nortal ity may exceed the al | owabl e annual cut for a nunmber of

years. The result of this excess wil |l be an inbalance in the wood supply 10 to
30 years hence. Significant capital investments in intensive forest managenent
wi || be required to right these inbalances. |Investnent decisions must be based

upon realistic financial analyses grounded in solid forest technology. There is
intense need for this venture to continue in order to refine the technol ogica
base for these econonmic justifications and to insure cost-effective application
of intensive managenent practices

Pr oposal
1 Continue CFRU for an additional 5 years, 1981-1985-

2. Increase fee from3 cents an acre to * cents an acre to mai ntain
exi sting program and conpensate for inflation

3-  Mke effort to expand nenbership of cooperative to provide funds
to add research on hardwoods and white pine managenent.

Fred B. Knight, Director
School of Forest Resources



PROGRESS REPCRTS ON COCPERATI VE
FORESTRY RESEARCH UNI' T SPONSCRED PRQJECTS

Chairman Kl ai ber has cited the continued progress of CFRU sponsored
research. Following is a summary of this progress. Al projects, fully
and partially funded by CFRU are reported on. As |ast year, the descrip-
tions of CFRU scientist acconplishnents are given separately fromthose
not fully funded by the Unit.

REPORTS ON PRQJECTS BY CFRU SCI ENTI STS

MARKETI NG, UTI LI ZATION, ECONOMCS - Dr. David B. Field

Forest Taxation

| have continued to be involved with discussions of Maine's Tree Gowh
Tax Law and have worked with the Mine Forest Products Council and CFRU
Cooperators to deal constructively with legislative attenpts to nodify the
law. This work included the preparation and presentation to the Taxation
Committee of the Maine Legislature of a paper (Field, 1979) which outlined
some of the theory underlying the Tree Gowth Tax Law and supported the
law s retention

Bud Bl unenstock, Extension Forester, Al Brackley of Prentiss & Carlisle,
and | conducted a full-day continuing-education workshop on capital gains
taxation for menbers of the Maine Chapter, Society of Anmerican Foresters, in
April, 1979- W expect, eventually, to publish materials used in that
wor kshop as a Forest Taxation Manual

Charcoal Research

Littl e work has been done on this project since the publication in
March (Brooks and Field, 1979) of our study on the feasibility of producing
charcoal in Miine for a domestic space heating fuel. | expect to continue
investigations into the markets for netallurgical and filtration charcoal

One difficult decision facing a charcoal producer is whether to |ocate
the production unit (pyrolizer) in a remote area, thus reducing wood trans-
portation costs and competition with existing wood users, or to locate in a
devel oped area where there is a greater opportunity for using the | ow BTU
fuel gas and oil-like liquids produced as a by-product of charcoal produc-
tion. It seems worthwhile to investigate a "total" |owgrade hardwood util i -
zation systemin which by-products froma renotely-located pyrolizer would
provide the energy (heat and electricity) for a logging canp and part of the
charcoal produced woul d be used in gasifier units to power |ogging equi pnent
and hauling trucks



Utilization of Dead Tinber

Jim Shottafer and | have conpleted a report (Field and Shottafer,
1979) which presents a problemanal ysis of difficulties encountered in
the mi I Iing of dead tinber. Qur project was designed to identify what
problens, if any, wood processors are encountering inmilling spruce and
fir tinber damaged by the current spruce budworm epidemc in Mine.

W found that the situation in Mineis still too newfor operators to
have gained nuch experience with mi | ling damaged tinber. At the time of
this survey, there was still enough sound raw material to fil | demands.
(More recent research indicates that about 3-"%of the pul pwood and saw
tinber mi|led in Mine during 1978 cane fromdead trees.) Thus, our survey
found primarily opinions and attitudes on expected, rather than experienced,
di fficut ies.

Accordingly, the report consists nostly of a literature review of
probl ens encountered in harvesting and mi | | i ng insect- and di sease-damaged
tinber elsewhere in the U S and Canada, with the intent of offering sone
i dea of conparable difficulties Miine mi | |s may face in the future, and
reconmendations for future research.

Teachi ng

From September 1 to Decenber 31, 1979, half of my CFRU research tine
was released to allow me to teach the senior forest management course in the
School of Forest Resources. This appointnent allowed the school to cover
the tenporary absence of a regular teaching faculty nmenber. Half of ny
salary during this time was paid fromschool teaching funds.

Project 7

Research into public benefits fromprivate forest |and ownership and
management in Mine continues to occupy nuch of my time, but nost of the
work sti |l focuses on data collection. Some of this work has provided data
for forest taxation and spruce budworminpact anal yses, but the project
shoul d begin to generate more information during 1980.

Economi ¢ I nportance of Maine's Spruce/Fir Resource

Mai ne's spruce/fir tinber ranks first in volune and in aggregate val ue
anmong al | tinber species and products harvested in the State. For many
years, the supply of this tinber relevant to demand has been abundant. There
has been little incentive for [andowners to manage the resource intensively
and, except for fire protection, Iittle concern over |osses due to natural
enem es of the resource such as the spruce budworm

Maine's spruce/fir mi | 1 ing capacity has now reached a | evel where
natural |osses are a serious concern. W don't yet know if, and when, our
spruce/fir annual growh wi | | fall below the annual demand for the material,

but there is some evidence that thi s may already have happened.



What would it mean to Maine's econony if there were not enough spruce/
fir rawmterial to neet annual needs for that resource by the mills in
exi stence today? What future econom ¢ opportunities mght have to be foregone
i f wood shortages forced Maine mi | | s to forego expansion to neet rising
denands?

In Cctober, 1979, a questionnaire was miled to 14 industrial forest
andowners and 5 land management firns representing, in total, 143 owners
of Miine woodlands. Questionnaires were returned by 16  fi rns, 9 of whom
have manufacturing facilities in Mine which use spruce and fir. The 16
firms manage about 46%of the State's private commercial forest |and which
i's occupied by the spruce/fir type.

The information requested included gross acreages and vol unes control | ed
by the survey group, reductions in physical acreages and vol unes due to
physical inoperabi 1 ity, inaccessability, or legal restriction, the existing
structure of the respondents' spruce/fir stands, the present condition and s
1 vicul tural objectives for these stands, and information on current trends in

harvesting and mi | | ing of spruce and fir tinber. Respondents were also asked
to indicate current |evels of

enpl oyment, val ue added in total dollars paid into Maine' s econony, and
manuf acture, wages and level s of future reductions in theavailability

salaries paid, and to
estimate inpacts on these of spruce/fir raw material.

To supplement this survey, | have prepared estimates of the demand for
Maine's spruce/fir tinber resource by 5 -year intervals from 1980 to the
year 2020:

Forecasts of Spruce/Fir Demand to the Year 2020

(Thousand cords)

Year Ru 1 pwood Saw | ogs Total

1980 2,204 635 2,839
1985 2, 357 635 2,992
1990 2,547 635 3,182
1995 2,703 635 3,338
2000 2,825 635 3,460
2005 2,965 635 3,600
2010 3,087 635 3,722
2015 3,225 635 3, 860
2020 3, 346 635 3,981

Results of the survey, the spruce/fir demand study, and other work on the
econom ¢ inportance of Maine's spruce/fir resource wil | be published early in
1980.



FOREST PROTECTION - Dr. Mark W Houseweart

VWH TE PINE WEEVI L
(Wayne N. Dixon)

Life Tables of the White Pine Weevil in Central Muine

Data col lection for the 1979 field season was conducted as in 1978 in
that white pine weevil-infested | eaders remained the primry sanple units.
Approxi mately 500 trees were sanpled to deternmine the natural nortality,
agents that operate on Maine's white pine weevil populations. Average
mortality per weevil-infested | eader for the 1977~79 popul ations were sim -
lar: ca. 10%for all 3 years. Primary nortality factors were pitch-
drowni ng, intraspecific-conpetition, cannibalism and natural enem es.

Data col | ection and analysis are nearly conpleted. A final report
wi | | be available by the end of 1980.

Tenporal and Spatial Behavior Patterns of Spring Wiite Pine Weevils on
Eastern White Pine in Central Maine (nss.in preparation)

(One of the many prerequisites to integrated pest nanagement (IPM is a
t horough know edge of pest/host plant biology and ecol ogy to permt
effective use of direct control as well as supportive tactics. Three
ecotypes (locally adapted variants of Pissodes strobi) of the white pine
weevi | have been described, vague if not explained. Ecotype differentiation
precl udes assumng a standard single weevil behavior in regards to | PM
devel opment for the eastern white pine weevil. This investigation was
conducted to determne the tenporal and spatial activity patterns of spring
white pine weevils on eastern white pine in central Muine.

Behavi oral data were collected on weekly, 2k hr. monitor days fromlate
April to early July, 1979. Spring weevil nunmbers and seasonal activity
peaked in early May on host trees. Diel activity was greatest at 1300 h and
1700 h checktines; least activity occurred at 0500 h. Wevils occupied
upper crown buds during dark hours, noving onto branch stenms during daylight
(the area and time of greatest feeding, mating, and oviposition activity).
Daylight activity increased on |ateral branches (vs. terminal |eaders) as
t he season progressed regardl ess of whether host trees were infested by
immature weevil |ife stages.

Differential growth responses exhibited by host tree termnal |eaders
appeared to be due to the degree of adult weevil feeding and oviposition
activity. Intermediate levels of weevil activity (partially-attacked trees)
resulted in viable termnals but internode |engths were significantly |ess
than termnals sustaining miniml weevil visitation (not-attacked trees).
Term nal s subjected to the highest levels of adult and immature weevil
(conpl ete-attacked trees) exhibited the typical shepard s crook response.
Further investigation into the tree-growth response to weevil attack appears
to be an area of the white pine weevil research warranting further investi-
gation.



Fal | Tenporal Activity and Overwintering Sites of the Wite Pine Weuvil
Pi ssodes stpobi , in Central Maine. Ann. Entonol. Soc. Am 72:840-4 (1979)

Fal | tenporal and spatial distributions of the white pine weevil in
central Mine can be characterized as follows:

1 Wevils on brood tree foliage appear first in md-to |ate-August;
peak appearance occurs in md-Septenber; and adults |eave the
trees by md-Cctober.

2. \Weevils are found on current year buds and stems, in the north
and east crown quadrants of the upper crown |evel. However, sone
movement occurs during the day to other crown areas.

3 Mst overwintering sites are at the interface between an upper
zone of dry needles and a | ower zone of noist organic debris.

4. Most overwintering sites are ca. 20 cmfrom host tree boles and
in the west and north litter quadrants.

5 Fall adults are not as restricted to termnal |eader(s) as are
the spring adults when on trees. Usually only 1 weevil occurs/
foliage unit (apical bud, stems, first whorl) on |ateral branches
inthe fall, while several (3~19) spring adults often occur on
the termnal branches.

The tenporal and spatial distributions of fall and overw ntering weevils
prompted 2 pilot studies to investigate the feasibility of alternate methods
of suppressing weevil popul ations.

Hel i copter Application of Insecticides for Suppression of Wite Pine Wevi
Popul ations -A Pil ot Study.Coop. For. Res. Unit Research Note 4.(1979)-

Four white pine plantations in southern Penobscot county were sprayed
with one of 3 insecticides (permethrin, methoxychlor, carbaryl) in Septenber
1978. (One insecticide treatnent, pernethrin, resulted in a noticeable de-
cline in anmount of termnal |eader damage the follow ng sumer.

VWevil| Infestation Rates Before and After Insecticide Application.

Application Weevil ing % Amount of

Pl antation  Treatment Dat e 1978 1979 change
1 permethrin 9/ 25/ 78 53-5 30.0 -0. 44
2 met hoxychl or 9/28/78 48.0 41.0 -0.15
3 met hoxychl or 9/28/78 45.5 42.0 -0.08
4 carbaryl 9/ 29/ 79 48.0 53-4 +0. 11
5 control 88.0 89.0 +0. 01



This pilot study indicates that fall insecticide application via
helicopter may be a feasible means of suppressing white pine weevil popu-
lations in Maine. Further testing is necessary to refine dosage rates and
to determne the best insecticide to use with miniml environmental hazards.

Fall Controlled Burns or Litter-Raking for Suppression of Overw ntering
Wiite Pine Weevil Populations - A Pilot Study ('I'979-'8"0)~

The overwi ntering phase of the weevil |ife cycle remains an under-
utilized control target. However, in another weevil species litter renoval
or habitat destruction, was found to effectively reduce popul ation |evels.
Simlarities between the 2 weevil species in |itter occupation suggests that
habitat destruction conbined with incipient weevil nortality may result in
consi derably fewer nunbers of viable spring adults.

Currently under investigationis the feasibility and efficacy of
controlled burns and litter-raking in two 18 year old white pine plantations
| ocated in Bethel, Maine. Litter on burn treatnment plots (three 1/10 ac and
one 3 ac) was burned a mninumof 20 cmout fromthe tree boles to ensure
maxi mum weevi | and habitat destruction. Although the fire di d not appear to
burn deeper than the fermentation |ayer, thernoprobe recordings at the depth
of weevil litter occupation (reaching +170°C) suggest that weevils were
incinerated as well as the above |ayer of litter. Litter in the rake
treatnent plots (five 1/10 ac and one 3/10 ac) was renoved away fromthe
bo!is (wth a fire rake) a mninumof 20 cmand to the depth of the mnera
soi 1.

Weevil infestation rates for the past 3 years were determined in all the
plots and the results indicated a relatively uniform3 year rate, ca. 70%
The plots wi || be checked again in July 1980 to see whether either or both
treatments may provide another tool to |ower the |evel of danmage inflicted
on white pine stands by the white pine weevil.

SPRUCE BUDWORM RESEARCH ( Cooperation with D.
T. Jennings, USFS, NEFES)

Wth approval of the CFRU 5~year study plan on "Devel oping Trichogrornma
as a Potential Suppression Strategy Against Spruce Budworm ™ and funding
fromthe CANUSA Spruce Budworm Programsignifleant effort has been expended
on this project. 1In the proposal 6 objectives were fornulated:

1 Locate, characterize, and nonitor forested areas having high levels
of Tr-LchogTorma egg parasitism

2. ldentify alternate hosts and determne the alternate host sequence
for 2'. Mnutton.

3. Isolate SBWkaironone(s) and test their effectiveness for increas
ing parasitismlevels of native and rel eased Tvi ahogranmma.

k. Establish a rearing colony for propagating and maintaining popul a-
tions of Tr-ichogr-ccmma.
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5  Develop application, release, and evaluation strategies for kairo-
nones and parasitoids in spruce-fir forests.

6. Investigate silvicultural nethods for parasite enhancenent.
The first year's progress has been substanti al

For objective 1 above, | hired 2 full-tinme sumer forestry students to
coordinate the stand nmeasurement activities.

Before establishing field plots, we consulted Mine State Forest Service

survey data (1978) for SBWegg nass densities and percent parasitism Using
plotted locations of parasitism(Fig. 1), areas were identified and selected
that exhibited a range of parasitism Ten groups of 3 plots (n=30) were

sel ected which had high (100-44), nmedium (51-12), and |ow (8-0) percentage
parasitismin 1978. Goup selection was bhased on 3 criteria: 1) all three
plots were to be in close proximty to one another using MFS gri d |ocation by
letter and nunber, 2) all three plots should have similar budworm egg
densities, and 3) sanple densities should be sufficiently high to make para-
sitismrates meaningful

An additional set of plots (n=30) were randomy selected where parasitism
ranged through a gradient of percentages from17-100. Diversity of stand types
was acconplished by selecting plots within a central belt from Mchias to
Geenville, Mine. Only criterion 3 above was used in selecting these random

gradient-stand plots.

Met hods for neasuring and characterizing stands were as follows: the
central point of the MFS egg mass survey sanple plot was relocated (no smal
task). A fixed radius plot was then established at this central point using
four 12.62 mplastic ropes at cardinal directions. The nunber and species of
each tree over 3 cmin diameterwere tall |ed

Additional data taken at the central point were: 1) crown density using a
densi oneter, 2) DBH and age of the doninant species in the stand, 3) 5 height
neasurenents using an Abney level at 66 feet fromthe base of each tree, 4)
average stand hei ght and predoni nant species for 3 canopy levels, and 5) a
determination of even or uneven aged stand.

Again using 4 plastic ropes and conpass, the number and species of each
tree over 3 c¢cm DBH were tallied in a strip 6.6 wide in all 4 cardinal direc-
tions at 1/2 chain intervals (33') for a total of 5 chains.

Stand openings, streams, etc. were noted on the tally forms. In addition
a map was constructed denoting al | openings within the 5 chain radius of the
central point.

Progress on stand neasurenment is shown in Tables 1 and 2. Table 1 iden-
tifies the 10 groups of 3 plots (H M |_) by plot number and letter. The 1978
MFS parasitismrates ranged from0 to 100% based on 0 to 410 parasitized egg
masses (PEM per plot. Total nunmber of egg masses (TEM, on which parasitism
rates are based, ranged from7 to 606. Measurenents have been conpleted on 22 of
30 plots to date. General |ocation and MFS grid designation are shown in Table
1.
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Tabl e Field plot |ocations and percent Triehogramma. parasitism
grouped plots, 1979
RO 1978 MFS  Nunber of Total Number Measurement Completed Location
Percent  Parasitized of New Egg MFS Grid Number
Parasitism Egg Masses Masses (TEM
(PEM
1A 100 15 15 X Hi ghl and TWP J 15902
B 30 10 29 X Hi ghl and TWP J15810
C 0 0 20 X CarryPlace TWP J 15303
2A 100 7 7 M sery TWP H16812
B 16 33 204 T2R? H16713
C 0 0 169 T2RL H 6522
3A 50 1 21 X Bedding ton TWP K24419
B 31 75 ) X 7-24 MD TWP K23918
C 0 0 155 X T-34 TWP K23219
4A 67 14 21 X Caratunk TWP J16111
B 37 20 52 X Bow t own TWP 115924
C 0 0 104 X W Forks TWP 115614
5A 72 22k 313 X T2R9 121307
B 51 232 458 X Chester TWP 121318
C 0 0 47 X Mt tarn i sconti s TWP 121803
6A 100 62 62 X Brighton TWP J17813
B 27 30 111 X Parkman TWP J 184 1€
C 8 7 89 Abbott TWP J18114
TA 68 uQ 606 X T3R10 TWP G 19603
B 35 53 149 X T3R12 G19119
C 0 0 183 X T3RH (19125
8A 57 15 26 X Burl ington TWP J22307
B 13 42 339 Gand Fal Is TW J22602
C 0 0 125 X Gand Fa 11s TW J22322
9A kk 22 50 X Summt  TWP J22403
B 15 62 407 X love 11 TW¥ J22118
C 0 0 195 X Sumit  TWP J22413
10A 50 43 87 Machi as TWP 126313
B 12 9 75 Machi as TWP 123415
C 0 0 75 Machi as TWP 126301
Total plots conpleted 22
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Table 2. Field plot |ocations and percent Triehogranmm parasitism
random plots, 1979

PLOT 1978 MFS Number of Total Nunmber Measurenent Locati on MFS Grid

Percent Pras Paasi ti zed of New Egg Conpl et ed Number
itism Egg Masses Masses (TEM
(PEV)
8 19 39 204 X Cakfield TWP F23621
9 17 28 165 X Houl ton F24508
11 22 41 185 X Hodgdon F24912
17 40+ 77 191 X Qystal (X2214
20 24+ 34 144 X Vdodvi 1 1e 122201
21 47 57 120 X T3RONWP 120313
22 24 49 201 X Maxfi el d 120624
2k 33 29 87 X Sehoei s Pit. 121403
25 61 89 147 X T3R9 NWP 121116
27 39 60 153 X Sehoeis Pit. 121420
29 38 21 55 X \Wnan TWP J14519
33 20 19 94 X Bald M. TwWP J16319
34 20 6 28 X Concord TWP J 16823
35 50 27 55 X Dover Foxcroft J 18307
37 22 12 53 X Qi 1ford J 18 1=
k6 21 67 322 X Meddybermps TW  ]26906
48 24 52 218 X Wodl and J26123
49 43 16 36 X Kngf ield K15212
50 43 77 178 X T32WP K22109
51 27 22 82 X G eat Pond K22310
52 17 6 36 X Aurora K22319
53 50 11 23 X Anbers t K22514
56 25 5 22 X Gshorn Pit. K23707

59 42 64 154 X T4R9 NWP H20724
60 42 84 197 X G i ndstone H21210
63 40 10 26 X Bi g Squaw 117201
6k 22 44 201 X W 11i anshurg 119520
65 25 7 29 X Sebec 119818
66 19 18 94 X Bower bank 119718
68 100 5 5 X Dever eaux K23616

Total plots conpleted

w
o



Table 2 lists the 30 randomplots by the sanme format as in Table 1.
Measurements have been conpleted on al |l 30 random plots.

Al'l field data have been checked and coded onto IBM coding forns for
input into the University conputer. Once in the computer library file,
regression and ANOVA techniques wi | | be used for data anal yses. The fol -
| owi ng conput ations and conversions wi | | be made for both fixed plot and
directional tallies:

- nunber of trees by species and DBH (cm)
- nunber of trees/hectare
- nunber of trees/hectare at 1/2 chain intervals
- nunber of trees/hectare within 5 chain radius
- BA/hectare by species
(using the formula: BA ha=0.0000785" (DBH)? X number trees/ha.)
- percentage BA/ hectare by species

Regression variables are: Y (dependent variable) = MFS % parasitism
rate; Xi _y4 independent variables = average hei ght, stand age, average age,
DBH of dom nant species, crown densities, stand density, conposition, and
basal area by the follow ng species: alder, apple, ash, beech, cedar, cherry,
bal samfir, gray birch, hem ock, hop hornbeam Ilarch, nountain maple, oak,
poplar, red maple, red pine, spruce, sugar maple, striped maple, willow, white
birch, white pine, and yellow birch. Notes on openings caused by streans,
roads, trails, blowdown, swanp, fields, bogs, etc. will also be added as input
vari abl es.

Wrk on objective 2 (Alternate Hosts) was initiated this spring, pri-
marily hiring a classified enployee, Scott Pease, from CANUSA funds. Scott
started work in June, and had to "hit the ground running" to sanple for
alternate hosts, while researching the literature for potential alternate
hosts utilized by Tp-Lchogramm that are found in Maine's forests. W felt
this work to be very inportant because 1) earlier Canadian researchers
identified high levels of parasitismof SBWegg nasses to be dependent on the
presence of alternate hosts; 2) yearly parasitismrates seemto fluctuate (as
alternate host popul ations may), reaching as high as 11% but usually are ca.
15% C. A Ml ler working in New Brunswick attributed the parasitismrate of
| k% in Miine, and k8% in New Brunswi ck to increases in parasite densities on
alternate hosts in the spring before budworm eggs were attacked.
Unfortunately, these alternate hosts were not identified.

Fromour literature search we found over 100 species of insects that are
attacked by Trichogramma. W then reduced this [ist to A9 species known to
occur in northeastern forests. Further reduction to what are thought to be
"key" alternate hosts found in Maine's forests are shown in Figure 2.

Col l ections are currently in progress and wi | | continue throughout the
year in order to identify potential overw ntering hosts and hosts avail abl e
bef ore budworm ovi posi ti on.

In summary, 289 foliage sanples have been collected from 13 deci duous and
7 coniferous tree species. Foliage sanples were examned in the |aboratory
and potential host eggs reared for Trichograrma. A total of 33 sanples
yi el ded Triehograma parasitoids which are currently being identified by a
speci al i st.
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Prelimnary steps were taken to acconplish objective 3 (Kaironones).
contracted with the Canadian Forestry Service in Sault Ste. Marie, Ontario to
send Dr. Richard Jones at the University of Mnnesota 300,000 dead adult SBW
moths. The wing scales fromthese noths were used by R L. Jones, a research
i nsect physiologist, to produce a crude SBW hexane kaironmone extract. Sl
scale tests were initiated near How and and Machias, Maine. Jones was invited
to participate in the Machias experinents by Dan Jennings, USFS. Analysis is
not yet conplete, but prelimnary indications are that there may have been an
over abundance of natural kaironone, thereby reducing the effectiveness of the
sprayed kairomone

Little work has been acconplished on objective A (Rearing Col ony) other
than consultation with managers of various established conmercial and gov-
ernmental rearing facilities in Texas, California, and Ceorgia.

In 1979 we tested 3 rel ease strategies (broadcast, A-point, and nultiple)
for T. mnutian (0BJ. 5).

Replicates (6) were located at Mlo, Seboeis, Shawtown, M ddlesex,
Machias, and Plantation 1A, with 2 replicates each in western, central and
eastern Maine. Releases of 125,000 conmercially reared Tri-chograma were
made at the appropriate treatment plots. Plots were separated by at |east
0.5mle; nost wvere 1 m|e apart.

For the k pt. releases, 1A card (ca. 31,250 parasites) was placed in
each of four 1-pint ice creamcartons suspended from branches of small trees
| ocated near the four corners of a 20 x 20 mplot. For broadcast rel eases,
cards containing ca. 125,000 parasites were equal ly divided (ca. 4100 para-
sites/cup) and deployed in thirty 6-o0z hot/cold drinking cups. Cups were
evenly distributed throughout each 20 x 20 mplot along transects with 5
cups/transect. For nultiple releases, the basic release density (125,0007
plot) was divided into 3 equal parts and rel eases nmade on day 1, day 5 and day
8. The day 1 release corresponded to the release time for the other
strategies -- broadcast and Apt. Miltiple releases were nade in 1 pint ice
creamcartons located at each corner of 20 x 20 mplots, i.e. k cartons/ plot.

Trees were sanpled in late July - early August after budworm oviposition
and egg devel opnent were complete. Initially, 20 balsamfir trees were sanpled
for egg masses within each 20 x 20 mplot pi us 16 trees, 2 at each of 8
cardinal directions (N, NE, E, SE, etc.) one chain (20 m distant fromthe
plot edge. In addition to these sanples fromlarge trees, we subsequently
sanpled 20 small trees (2-3 m on each plot. Thus, a total of 13" sanples was
taken on each plot.

In the laboratory, branches were exam ned by 6 trained observers. A
egg masses found were categorized (new, old, parasitized) and then neasured
to determne total number of eggs.

Qur primary objective in testing release strategies -- broadcast,
mul tiple, and 4-point -- was achieved. Since release densities were the sane
for all treatments, differences among strategies (Table 3) are due to rel ease
techni ques. For the variables, percent, EMPERC, STARPAR, and STARPEM the
broadcast rel ease showed the highest parasitismrates. Al though



Table 3. Results of 1979 Triehograjnma Rel ease Strategy Test

VAR ABLE RA_EASE STRATEGY”
Nane (For ml a) Broadcast Ml tiple 4- Poi nt Control F Rati o
Total Egg Masses (TBV) 12. 65° 1 6. 06 19.23° 17.10° . 0002
Total Eggs (TE) 203- 34 269- 52° 312. 88" 268. 74° . 0001
Parasi ti zed Eggs (PB) 17.85 24. 66 25-99 25.24 .1185
Total Foliage (TLFQ) 788. 46° 788. 798. 66° 732 77 .0192
Mean TE (TE/ TLFQ )X 100 21.31° 3. 05° 39.47° 37.35 10005
Mean PE ( PE/ TLFOL) X 100 2,49 3.20 3.28 3.24 . 3263
Cunit (XEM 600cnfFOL) 10. 212 12. 56° 14, 57° |4, 28° . 0004
Percent (PE/ TE) X 100 11.35 8.35 8.74 9.9 . 1682
EMPERC (PEM TBV) X 100 18.17° 13. 007 |4, 45 | 6. 30 .0294
STARPAR (PE/ TH TLFQ) X 10° 6. 75% 11, 53? 12.10° 13,14 . 0048°
STARPEM (PEMTEM TLFQ) X 1 § 26. 63° 17-933 19, 78% 22.52% .0193

1 Means for 6 replicates, n = 216 per treatnent.

2. Different superscript letters denote significance at .05 8
3. Different superscript letters denote significance at .10 8

SNK Range Test.

Duncan's Miltiple Range Test.
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some treatnments are not greatly different, significant differences were
detected by ANOVA and nultiple range tests, as shown by superscripts and
Fratios in Table 3- Treatment differences over the control plots were
di sappointing, but may be due to the relatively |ow release density, i.e
125, 000AQOT pl ot .

Addi tional anal yses are being made in an attenpt to explain some of
the variability in parasitismrates. Specifically, we are |ooking for
differences in stand conposition among replicates. Qoviously, inportant
parameters wi | | be the SBWegg density and the quality of foliage these
parasi toi ds nust search

Regression anal yses wi | | also be performed on the data where STARPAR
STARPEM PERCENT, and EMPERC are the dependent variables. |ndependent
variables are: total eggs, total egg masses, w nd speed, wind direction
defoliation, total foliage, release directions (1-9), and two conputed
ratios (i.e. egg masses per foliage—€UNIT and EGG PFOL). O her independent
variabl es are the stand measurenent paraneters stated in objective 1.

The next logical step in our study objectives is to test varying re-
| ease densities by the broadcast method. W believe an aerial broadcast
rel ease is needed. Such strategy wi || provide an even distribution of
parasitoids over a large area, elimnate sone of the problenms associated
with small plots (i.e. dispersal of parasitoids out of the plot), and place
Tx"i.cho gramma in upper crown |evels where spruce budwormegg densities are
the highest. Also the operational feasibility of aerial releases needs to
be tested and evaluated in spruce-fir forests.

Little progress has been nade on objective 6, other than stand neasure-
ments taken for objectives 1 and 2. Fromthese data, stands wi | | be
characterized and rel ationshi ps exam ned between habitat diversity and
parasitismlevels. Specifically we need to:

1) identify which tree species are inportant enhancers of
Tyi chograrma parasitismvi a providing alternate host habitats.

2) determne specific habitat requirements (both physical and
biotic) for Triehogvconma attacking spruce budworm eggs.
Since parasitismseens to be greater in upper crown |evels
than in |ower levels, factors which nay be inportant are tree
hei ght, available |'ight, crown closure, and stand density.

3) consult with foresters and research si lviculturists to
det erm ne possible methods (conpatible with existing forestry
practices) for converting stands or selecting tree species
that influence Tvichogvama parasitism

k) and, test and evaluate silvicultural treatnents for parasite
enhancenent .



OTHER SPRUCE BUDWORM STUDI ES

Since most of the research effort on the spruce budwormin 1979 has
been directed toward Tviohogvcrma., only a nention of the status of the
fol lowing studies is warranted

Years
Sudy | nvol venent St at us

Pher onone Bl end Experi nent 1977 Conpl eted, Public, being
Prepared

Pheromone Trap Saturation & Density 1977,78 Public. in Review

Mte Parasites on SBWAdults 1977, 78 Public, due in Canadian
Ent onol ogi st in Jan-Feb. 1980

Di spersal of Small SBW Larvae 1977, 78,79 Conpl eted, analysis proceeding

Ground Invertebrate Inventory 1977,78 Conpl eted, analysis proceeding
species identification to be
done

Trap Nesting Wasps 1977, 78 Conpl eted, species identifi-
cation to be done

SBW Ant i f eedant s 1978 IP Co. research ongoing

SPRUCE BUDWORM GROWTH | MPACT STUDY
(Robert K. Lawrence)

The fifth season of annual data collection was conpleted in 1979- (n-
plot training sessions for this year's field crews were conducted at Baxter
State Park, Wodland, MIlinocket, Geenville, and Ashland, Miine. Thirteen
crews from paper conpanies, |and conpanies, the U S. Forest Service, and the
Cooperative Forestry Research Unit collected data fromthe 407 active growth
inpact plots during the period of md-July to md-Cctober

The random 10!  check (42 plots) of plot measurements was conducted by
CFRU field crew. An anal ysi s of these check cruise data is in progress.

The first report on the conprehensive analysis of this 5-year project
wi | | be published in md-1980. Breakdown of the data by geographic regions
based on topography and | and managenent history, wi |l | supplement the county
anal yses of previous progress reports. Detailed anal yses of some categories,
such as the I nsecticide application history of study plots, are expected to be
rel eased in subsequent reports.
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SILVI CULTURE - Dr. Maxuell L. MCormaak, Jr

AERI AL APPLI CATI ON OF HERBI CI DES FOR MANAGEMENT OF
UNDESI RABLE VEGETATI ON | N MAI NE FORESTS

During 1979 the pernmanent sanple plots and treatnent blocks of the
Austin Pond and Alligator Lake study sites were careful |y evaluated. This
carried appraisal of treatments through the second grow ng season. Dr.

M chael Newton, Oregon State University, devoted a portion of his sabbat-
ical leave to this effort and a summary of results has been presented
(McCormack and Newton, 1980).

The results have been encouraging. Suppression of previously diffi-
cult to manage species has been achieved at reasonable rates of herbicide
delivered in five to ten gallons of water per acre. Rates effective for
suppressi on of undesirables have not injured spruces, fir, and white pine.
Triclopyr (Garlon*) has exhibited outstanding effectiveness on soft nmaples.

Qur research programwi th gl yphosate (Roundup”) progressed from an
Experinental Use Pernit to a |label for the State of Mine which provides for
aerial application in forestry. A sunmary of results and the status of
gl yphosate use was presented at the Northeastern Wed Science Society annual
meeting (MCormack, Lynn, and Sprague, 1980).

Commercial applications and new herbicide research possibilities were
deterred as the result of an herbicide spray incident near Dennysville in
Washi ngton County, Maine. Problens attributed to herbicide drift were ms-
represented and required investigation for docunentation of the incident.

Cooperative support has been provided for herbicide studies conducted on
the Northern Experinment Forest of International Paper Conpany in How and,
Maine. This work includes an evaluation of tinming of glyphosate applications
and prelimnary appraisal of glyphosate-triclopyr combination treatnents. A so
included was a study of a pelletized formof hexazinone (Velpar Gidball”) for
suppressi ng woody brush species. First-year results of the hexazinone study
have been reported (Saviello and MCormack, 1980).

TH NNING SPRUCE AND SPRUCE- FI R STANDS I N MAI NE

Again in 1979 the major silviculture research effort was expended on
thinning studies. The short-term phase, conducted by Frank J. Conlon, Jr.
(Boi se- Cascade Fellow), involved eval uation of data gained fromdetailed stem
anal yses acconplished in 1978. Data fromthe 100 residual trees (sumarized in
the 1978 Annual Report) have been submtted to a thorough anal ysis and conputer
t echni ques have been utilized to diagramcurves of height and radial growth as
wel | as stemprofiles. The acconpanying Figures 1 and 2 are exanples of the
direct conputer output for a portion of the data fromone of the study trees.

The data have shown that growth rates of native spruces and fir can be
enhanced by thinning. Data indicate that increased diameter growh is not
correlated with height growth. Evaluations of crown devel opnent show crown
expansion to be independent of the other growth responses. Relationships
between crown characteristics and stemgrowh responses to rel ease
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are proving to be one of the nost interesting aspects of this phase of the
t hinni ng studi es.

The |ong-term phase has continued on two fronts. First, an additional
study site has been established near Ashland. This area adds a new set of
conditions to this conmprehensive study since it is conposed of white spruce
planted on an abandoned farmfield. Tree and site data will be collected
during the 1980 field season.

Second, individual evaluation trees were identified, nunbered, and
measured on the four study sites previously reported. Characteristics of
each tree have been entered into a conputer systemfor eval uation over the
long-termof this phase of the study. This information, conbined with Frank
Conlon's short-termphase information, wi |l provide practical guidelines for
crop tree selection and thinning decisions.

Study tree data include tree dimensions and descriptions with particular
enphasi s on tree conditions and crown characteristics. The nature and
position of conpeting trees has al so been included in the descriptions of
each tree. The follow ng table sunmarizes the individual evaluation trees
characterized thus far.

SUMVARY CF | NDI VI DUAL EVALUATI ON TREES ON
FOUR LONG TERM THI NNI NG STUDY SI TES

. Red Wite Bl ack Bal sam
Study Site Spr uce Spr uce Spr uce Fir Total
Scott Brook 40 18 15 it 87
Fovel 1 Brook 145 - - - - 15 160
dayton Lake 67 — 72 - - 139
Lakeville Plantation 115 -- — 15 130
Total 367 18 87 kk 516




I NTENSI VE FOREST HARVESTI NG RESI DUE MANAGEMENT PRACTI CES, AND
NUTRI ENT CYCLI NG I N THE SPRUCE- FI R TYPE OF NORTH CENTRAL NAI NE

The study proposal of C. Tattersall Smth, Jr., Ph.D. student, has been
conpleted and field work has been initiated. This study is intended to
provide information for evaluating effects of different harvesting practices
and different levels of utilization of forest-grown biomss on short-term
nutrient cycling and on long-termsite nutrient capital. Three residue
managenent alternatives; (1) conplete removal, (2) residue chipped and
scattered on the site, and (3) residue scattered on the site; as options
within a nmechanical full-tree harvesting systemwi || be studied. Soi
properties, subsurface water quality, and residue deconposition dynam cs
wi || be eval uat ed.

A pair of watersheds suitable for the study has been defined on the
ground I n the southwest corner of T"R12 WELS between Mud Pond and Chesuncook
Lake. A topographic map with grid systemhas been drafted. Sixteen study
pl ots have been |ocated, measured, and installed with porous ceramc cup
pressure-tension |ysinmeters for collection of subsurface water sanples.

Base data wi | | be collected through the 1980 field season. In 1981
t hrough cooperation with Geat Northern Paper Conpany, one of the watersheds
(118 acres) wil |l be clearcut as a comrercial operation. Evaluations of the
resi due managenent alternatives will be conducted follow ng the cutting and
comparisons wi || be made with the adjacent uncut watershed
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PROGRESS ON PRQJECTS PARTI ALLY SUPPGRTED BY
FUNDS FROM THE COCPERATIVE UNIT

TREE | MPROVEMENT - Dr. David S. Canavera

Tree planting activities continued at a high level in 1979 with CGeorgia-
Pacific, St. Regis, and Geat Northern being the nost active of the CFRU
menbership. Cone production was quite variable for nost species throughout the
state, although that for balsamfir (Abies balsamea (L.) Mill.) was generally
good. Christmas tree growers made extensive collections of balsamfir this year;
however, there was | ittl e cone collecting done for other species even in those
areas that had good to noderate cone crops. This is unfortunate for all those
involved with reforestation programs since it neans that seed for another year
wi | | again have to be purchased fromuntested seed sources furnished by
comercial seed dealers. Very likely significant reductions in growth rate,
frost resistance, survival, etc. can result fromthis indiscrimnate use of
unt ested seed sources. This unsound management practice nust be halted as soon as
possi ble. Next year would not be too soon

Provenance Col | ections and Species' Trials

One of the first steps involved in the process of devel oping inproved
varieties of forest trees is to assenble, test, and eval uate new germ plasm
collections. In 1979, we established \k field plantings of the species |isted
bel ow. Detailed information on seed source data, plantation [ay-out, and exact
geographic location of the plantations is available in m meographed formand wil |
be provided to any interested cooperator upon request.

Norway spruce (Pioea abies(L.) Karst.). Four plantings of A9 sources were
establ i shed on |and owned by International Paper Conpany (How and), Dianond
International Corporation (Summt), Geat Northern Paper Company (Telos) and
Scott Paper Company (Bingham). Many of the sources used are fromeastern
Europe; control source is from Scott Paper Conpany's Brazier plantation

| ocat ed near Bi ngham

Scotch pine (Pinus sylvestris L.). Three plantings of 50 sources, all
originating in the USSR, were established on | and owned by Georgia-Pacific
Corporation (Crawford), Scott Paper Conpany (Smth Town), and Geat Northern
Paper Conpany (Ragmuff). This is a unique collection assenbled by the
Forest Service, USDA, and is the first time they have been tested in the

Nor t heast .

Dougl as-fir (Pseudotsuga menziesii (Mrb.) Franco). Four plantings of 112
interior sources ranging fromArizona to | daho were established on | and owned
by Robbi ns Lunmber Company (Searsnont), St. Regis Paper Conpany (First
Machi as Lake), Great Northern Paper Company (Telos), and Scott Paper Company
(Bingham. These sources are all frost hardy and shoul d survive under our
conditions. They undoubtedly wi | | provide valuable seed source information
for Christmas tree growers and longer range information on the potential use
of this species as a tinmber species in Mine. Another small planting of six
sources of the
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coastal variety fromthe high Cascades of eastern Oregon was established
on International Paper Conmpany land in Dover-Foxcroft.

European al der (Alnus glutinosa (L.) Gaertn). A single planting of a
combi nation progeny/provenance test of 48 sources (nostly fromnorthern
Europe) was established on St. Anne-Nackawi ¢ Pul p and Paper Conpany

| and near Nackawic, New Brunswick. This species is rapid grow ng and
represents an excellent source of fiber. This material was assenbled by
lowa State University and is being tested at several |ocations
throughout the United States and Canada

[ ndi vi dual - Tree Sel ections

Two plantings were established of paper birch (Betula papyrifera
Marsh.) by St. Anne-Nackawic. The first was a conparison of plus-tree
sel ection nethods started by Brian Stanton, who wote his Mster's thesis on
the greenhouse results. Brian's work wi || be published as a CFRU research
bulletin in 1980. The second planting consists of inter-provenance hybrids
whi ch were made by Knud C ausen when he worked at the Institute of Forest
Cenetics in Rhinelander, Wsconsin.

Anot her graduate student, Kevin Kenlan, raised his open-pollinated
bl ack spruce (Piaea mariana (M I1.) B.S.P.) selections in our greenhouse in
winter 1979 and transplanted this material to the State Forest Nursery in
June. The seedlings were measured this fall and wi | | be remeasured next
fall. Kevin will use these data for his thesis which will be conpleted by
Decenber 1980. The seedlings wi | | be kept in the nursery for another year
after which they wil |l be used to establish seedling seed orchards in spring
1982

Ron Tebbetts has conpl eted second-year growth neasurenents on white
spruce (Picea glauca (Mench) Voss.) seedlings originating in southeastern
Ontario. Ron will also use these data for his thesis which will be conpleted
in My 1980. Seedling seed orchards of this material will be established in
spring 1981. Previous research data have shown that 15 to 20 percent
hei ght-growth gains can be expected by using seed fromthese sources.

Plantation Gowh and Yield

JimDiGennaro is in the process of analyzing his field measurements of
ol der red pine (P-inus resinosa Ait.) and white spruce plantations |ocated
throughout the state. Jimis currently teaching in Sitka, Aaska, but will
be returning to Orono to conplete his thesis this comng sumer.

Seed Col |ections 1979

Nunerous seed collections of balsamfir, white spruce, red spruce
(Picea rtibens Sarg.), and tamarack (Larix laricina (Du Roi) K Koch) were
made throughout the state this past fall by CFRU cooperators and staff of
the School of Forest Resources. The purpose of these collections is to
assenble germplasmfromthe various climtic zones of Mine to evaluate how
they grow when planted in their own and other zones. This work wi |l | continue
next fall. Cooperation fromall menmbers of the CFRU is necessary
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to assure that we get adequate representative sanples fromthroughout the
state. Your cooperation in seed collection is needed if the tree inprovenent
programis to be a success.

FOREST FERTI LI ZATI ON PROJECT - Dr. Robert K. Shepard, Jr

Efforts during the past year have been placed on applying treatments to
plots established in 1979, establishing new plots,,and |ocating stands in
which to establish plots in 1980. Seventy-two plots were fertilized near
Rangel ey. These plots are in thinned and unthinned red spruce (pre-
dominantly) stands and in a thinned white spruce stand. Treatments con-
sisted primarily of different |evels of nitrogen. These stands are,
however, being threatened by the spruce budworm Eighteen plots were
fertilized in a thinned Norway spruce-white spruce plantation near Orono,
the objective being to observe the effects of different levels of nitrogen
as well as the effect of fertilization at a relatively low level in suc-
cessive years vs. that of a single, higher-level application. Plots were
established in two white spruce plantations and an unthinned red spruce
stand in north central Maine.

White pine and hardwoods have received more attention than previously.
Ei ghty-four plots have been established in white pine stands in the Bethe
area, and 50 plots in hardwood stands near Mnticello, Patten, and Rangel ey
are ready to be fertilized. Increasing enphasis will be placed on |ocating
additional study areas in white pine and hardwood stands in southwestern Mi
ne.

Third year growth data were collected fromred spruce stands near
Ashland and Monticello that were fertilized in 1977- These data indicate
that fertilization increased diameter growth by from15 to ~0 percent. As
previously, nitrogen was the el ement responsible for producing the increase.
Fn{prtunately, resul ts have been somewhat affected by spruce budworm de-

oliation.



PUBLI CATI ONS RESULTING FROM RESEARCH
SUPPGRTED BY THE CFRU IN 1979

Brooks, D. J. and D. B. Field. 1979- Potentials of charcoal production
for forest stand inprovement and domestic space heating in Mine.
Coop. For. Res. Unit Res. Bull. 1, Sch. For. Resour., Univ. M. at
Orono.  52pp.

Dixon, W N, M W Houseweart, and S. M Sheffer. 1979- Fall tenporal
activity and overwintering sites of the white pine weevil, Pissodes
stifob'i, in central Maine. Ann. Entomol . Soc. Am 72:8A0 4.

Dixon, W N, M W Houseweart, J. B. Dinond, and E. A (Osgood. 1979.
Hel i copter application of insecticides for suppression of white pine
weevi| populations - a pilot study. Coop. For. Res. Note 4. 6pp.

Dixon, W N, and T. L. Payne. 1979- Aggregation of Thanasinus dubius on
trees under mass-attack by the southern pine beetle. Environ.
Entonol. 8:178-81.

Dixon, W N, and T. L. Payne. 1979- Sequence of arrival and spati al

distribution of entonophagous and associated insects on southern pine
beetle infested trees. Texas Agr. Exp. Stn., Msc. Publ. 1732. 27pp.

Dixon, W N., and T. L. Payne. 1979- Response of entonophagous and asso-
ciated insects of the southern pine beetle to beetle-and host tree-
produced vol atiles. (accepted - J. Ga. Entomol. Soc.).

Field, D. B. 1979- Needed—the productivity approach to forest taxation.
North. Logger & Timber Processor 28(3):12, 13, 30-3".

Field, D. B., and J. E Shottafer. 1979. Utilizing spruce budworm danaged
tinber in Miine—a problemanalysis. Coop. For. Res. Unit Inf. Rep. 3,
Sch. For. Resour., Univ. Me. at Orono. 18pp.

Houseweart, M W, D. T. Jennings, and J. C. Rea. 1979. Large capacity
pitfall trap. Entonol. News 90:51-5".

Houseweart, M W, D. T. Jennings, L. P. Berkett, and T. B. Brann. Parasitic
mtes (Acari : Erythraeidae) on Spruce Budworm Mt hs (Lepidoptera :
Tortricidae) (accepted - Can. Entonol.)

Houseweart, M W, D. T. Jennings, and C. J. Sanders. Variables associated
wi th the use of pherocon | CP pheronone traps for monitoring spruce
budwor m popul ations. (Paper presented at National ESA Meetings; Denver,
Col orado) (Manuscript in Press).

Houseweart, M W The spruce budwormin the 1980's. Appal achia (I N PRESS)

Lawence, R L., M W Houseweart, and J. C. Rea. 1979. Spruce budworm
growth inpact study - fourth year. Coop. Forest. Res. Unit Progress
Report 9, 15pp.



MGrmack, M L. Jr. , 1978. Site selection and plantation establishment.
Northeast area. Tree Inprovenent Workshop for Field Foresters,
University Park, Pennsylvania (Proceedings), pp. 44-"8.

McCornmack, M L. Jr. 1979- General summary of forestry uses of herbicides in
northern New Engl and. Supplement to vol. 33, Proceedings, Northeastern Véed
Science Society, pp. "5-"6.

McCormack, M L. Jr. 1979- Herbicide use in forestry, EPA ban of 2,4,5-T. The
Northern Logger and Timber Processor 27(12):8-9, 39-

McCormack, M L. Jr., L. B. Lynn, and E. B. Sprague. 1980. 1978-79 results
with glyphosate for forestry in Maine. Proceedings, Northeastern Wed
Science Society. 3":30".

McCormack, M L. Jr., and M Newton. 1980. Aerial applications of triclopyr
phenoxi es, picloramand gl yphosate for conifer release in spruce-fir
forests of Maine. Abstracts, 1980 neeting, \Weed Science Society of
Anerica, pp. "7~"8

Rau, D. EE, M W Houseweart, and H M Kulman. 1979- Distribution of

cocoons of the yellowheaded spruce sawfly. Environ. Entomol. 8:3"0-
3*3

Saviello, T. B., and M L. MCornmack, Jr. 1980. Forestry use of hexazinone
for hardwood sprout control. Proceedings, Northeastern Wed Science
Soci ety 3":302-303.

Sprague, E. B. 1979. Suppression of branbles in nechanized strip cuttings in
northern Maine. Supplenment to vol. 33, Proceedings, Northeastern \Wed
Sci ence Society, pp. 47-"9.

[(el\V}
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FOREST RESOURCES RESEARCH ADVI SCRY COW TTEE
1980 MEMBERSHI P

Ear| Bessey Earl Bessey & Son (19g2)
P.O. Box 36 Hinckley, M
04944

A. Tenpl e Bowen Bureau of (1981)
Forestry Department of
Conservation Augusta, M

04333

John L. Hartranft General (1982)
Manager Wod |ands Depa rtmen t

Boi se- Cascade Corporation

Runford, ME 04276

Fred E. Holt (1980)

Rt. 1, Box 154B Yagger grq.
Nor way, ME 04268

(1981)
Duncan Hew ett
Smal | Wbodl and Omners Assoc.
of Mine Eastnman Road
Center Lovel 1 , Muine 04016
(1982)

Dani el T. Jennings

U S. Forest Service ,

Nort heast ern Forest Experinent
Station USDA

Bui I di ng University of

Mai ne Orono, ME 04469

Allan R Leighton (Chairmn) (1981)
Vice President-Adm nistration Seven
I sl ands Land Co. 15 Col unbia Street
Bangor, ME 04401

(1981)
J. W 11li am Peppard
Deputy Conmi ssi oner
Inland Fisheries and W I dlife
284 State Street
Augusta, M 04330

David Senpnite
Vi ce President-Tinber
J. M Huber Corp. (1980)

P.O. Box 7148, Downtown Mnerals Div.

Station
Portland, ME Ck]12

El i zabeth Swain (1980)
Mai ne Audubon Society G sland

Farm 118 A d Route 1 Fal nouth,

ME 04105

George W Wi |and (1980)
Vi ce President Dead

Ri ver Company 55

Br oadway Bangor,

ME 04401

W Lowel |l White, Superintendent (1982)
Acadi a National Park Bar Harbor, M
04609

Ex Oficio:

Marshall D. Ashley

Associate Director for Adm nistration
School of Forest Resources

Nutting Hal |, University of Mine
Orono, ME 04469

Mal colm W Coul ter

Associate Director of W I dl i f e Resources
School of Forest Resources

Nutting Hal |, University of Maine
Orono, ME 04469

Frederick E. Hutchinson Vice
Presi dent for Research

and Public Services Coburn
Hal I, University of Mine O ono,
ME 04469

Fred B. Knight, Director School of
Forest Resources Nutting Hall,
Uni versity of Miine Orono, ME 04469

Al bert D.- Nutting
Director Emeritus

School of Forest Resources
RD #1

Oxford, ME 04270

Kenneth E. Wng, Dean & Director
LS&A and M.SAES

Wnslow Hal |, University of Mine
Orono, ME 04469



COCPERATI VE FORESTRY RESEARCH UNIT ADVI SCRY COWMM TTEE
MEMBERSH P AS OF DECEMBER 31, 1979

The nenbers of the CFRU Advisory Committee appointed to set priorities and

review proposals for the Cooperative Forestry Research Unit are as follows:

M. E Bart Harvey, Jr., Wodl ands, Geat Northern Paper Co.
D. Barton Blum Project Leader, U S. Forest Service
M. Harold M Kl aiber, Chief Forester, Scott Paper Co. - Chairnan
Dr. Fred B. Knight, Director, School of Forest Resources
M. James L. Robbins, Robbins Lunber Co. - Secretary
M. difford L. Swenson, Vice President, Seven Islands Land Co.
Dr. Charles D. Webb, Manager, Northern Research Center, Int'l. Paper Co.
M. George W Wi land, M ce President, Dead R ver (.

COOPERATORS OF THE FORESTRY RESEARCH UNIT

ON DECEMBER 31, 1979

Baskahegan Co. Abbott Ladd
J. H Beards ley Perry Lanb
Earl Bessey Ray McDonal d
Charl es Bl ood Monsant o Chemi cal Co.
Marvin Bl unenst ock Dwi ght E. Newman
Boi se-Cascade P erce Farns
P. H Chadbourne Henry Pl ummer
Ral ph difford Prentiss & Carlisle Q.
Dead R ver (o A. Rednond
Dow Chemi cal Co. Robbi ns Lunber Q.
Dunn Ti nber | ands St. Regis Paper Co.
E | . du Pont de Nerours &  CO. Saunders Brothers
Fredrickson's Tree Farm Scott Paper Co.
Geor gi a-Pacific Co. Seven Islands Land Co.
G eat Northern Paper Co. James W Sewal | Co.
Hal |, Inc. Dougl as and Dennis Smth
Hani ngt on Brot hers Sm th Tinberl ands
Louis H 1 ton Sprowl Brothers, Inc.
Huber Cor p. C ayton Tot man
I nternational Paper Co. J. J. Tree Farm
. T.T. Rayonier Ted Tryon
Irving Pul p & Paper Co. Western Maine Forest Nursery
Kennebec Equi prent . Leon W | | ians

James R LaCasce
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OTHER ORGANI ZATI ONS PROVI DI NG SUPPCRT FCR CFRU PROJECTS

Mai ne Forest Service USFS, St. Anne-Nackaw ¢

Nort heastern For. Expt. Sta. USFS Pej epscot

State & Private Forestry Di anond Sherman Lunber Co.

| nt ernati onal Ml ntire-Stennis Fornul a Funds

SCHOOL OF FOREST RESOURCES

STUDENT PROFI LE
Four - Year Under gr aduat es )
Year ~ Freshmen __Soph.  Jr_ g TFVg es\:era; G aduate %w i TOALS
Forestrv  Wldlife
1904 71 108 42 0 9 5 235
1969 104 95 92 63 25 2 381
1974 134 225 151 95 44 68 717
1976 140 289 186 87 52 121 875
1979 131 216 109 81 58 148 743

FACULTY AND STAFF OF THE SCHOOL
(DECEMBER 31, 1979)

Fred B. Knight, Director and Dwight B. Deneritt Professor of Forest Resources;
Associate Director of Maine Life Sciences £ Agriculture Experiment Station
Mal colmW Coul ter, Associate Director for Wl dlife and Professor of Wl dlife
Resources Marshall D. Ashley, Associate Director for Admnistration, Director
of Summer Canp
Prograns and Professor of Forest Resources Thomas J. Corcoran,
Prof essor of Forest Resources Ralph H Giffin, Professor of Forest Resources
Maxwel | L. McCormack Jr., Research Professor of Forest Resources Ray B. Owen,
Jr., Professor of Wldlife Resources James E. Shottafer, Professor of Wod
Technol ogy and Head, Forest Products
Laboratory Harold E. Young, Professor of Forest Resources and Head, Conplete
Tree Institute



FACULTY AND STAFF OF THE SCHOOL (conti nued)

David S. Canavera, Associate Professor of Forest Resources
David B. Field, Associate Research Professor of Forest Resources
Richard A Hale, Associate Professor of Wod Technol ogy
Benjamin F. Hoffman, Associate Professor of Forest Resources
Floyd L. Newby, Associate Professor of Forest Resources
Voit B. Richens, Cooperating Associate Professor of W | dl i fe Resources, and

Assi stant Leader, Cooperative W I dlife Research Unit Wallace C. Robbins,
Associ ate Professor of Forest Technol ogy and Head, Two- Year

Forest Managenent Technol ogy Program Janes A. Sherburne, Cooperating Associate
Professor of W I dlife Resources, and

Leader, Cooperative W | dl i fe Research Unit
Chester F. Banasiak, Associate Research Professor of W I dlife Resources Thomas B.
Brann, Assistant Professor of Forest Resources James R G lbert, Assistant Professor
of WIdlife Resources Mark W Houseweart, Assistant Research Professor of Forest
Resources Mal colm C. Hunter, Assistant Research Professor of W | dlife Resources
Richard Jagel s, Assistant Professor of Wbod Technol ogy Terry A My, Assistant
Professor of W I dlife Resources Robert K. Shepard, Jr., Assistant Professor of
Forest Resources Charles P. W I1iams, Assistant Professor of Forest Technol ogy J.
Louis Morin, Instructor in General Engineering (College of Engineering and

Sci ences) and Forest Resources
Ronal d P. Tebbetts, Instructor in Forest Resources
Marvin W Bl umenstock, Extension Forestry Specialist and Extension |nstructor
W IliamD Lilley, Extension Safety Specialist and Extension Instructor Timothy G
O Keefe, Extension Forestry Specialist and Assistant Extension

Educator (On leave of absence with U S. Forest Service)
Roger F. Taylor, Superintendent of University Forest Wl liam
P. Kenp, Associate Scientist Jay H Krall, Associate Scientist
George J. Matula Jr., Research Associate in W | dlife Resources
Robert S. Seympur, Associate Scientist Norma E. DeHaas, Assistant
Forest Technol ogi st Norman C. Fanpus, Assistant W I dlife
Technol ogi st Susan Hei neneyer, Assistant Forest Technol ogi st Karl
Indorf, Assistant Forest Technol ogist Gary Lanb, Assistant
W I dlife Technol ogi st Robert Lawence, Assistant Forest
Technol ogi st Paul Messier, Assistant Forest Technol ogi st Janmes
Ringel man, Assistant W | dl i f e Technol ogi st Harvey Schiltz,
Assistant Forest Technologist El | i s Sprague, Assistant Forest
Technol ogi st Jeffrey Thorpe, Assistant Forest Technol ogi st Charles
Todd, Assistant W | dl i fe Technol ogi st

Cooperating Faculty with Joint Appoi ntnents

John W Butzow, Associate Professor of Environmental Education (College of
Education) Richard J. Canpana, Professor of Forest Pathology (Botany and Pl ant
Pat hol ogy
Dept.) John B. Dinond, Professor of Forest Entonology (Departnent of
Ent onol ogy)
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FACULTY AND STAFF OF THE SCHOOL (conti nued)

Harold C. G bbs, Professor of W | dlife Resources (Departnent of Animal and
Veterinary Sciences) Roland A Struchtemeyer, Professor of Forest Soils
(Dept. of Plant and Soi l
Sci ences)

Facul ty Associ ates

Barton M Blum Project Leader, U S. Forest Service
Hewlette S. Crawford, Research Wldlife Biologist, US. Forest Service
Robert M Frank, Research Forester, U S. Forest Service
Lloyd C. | Hand, Director of Bureau of Public Lands, Departnment of Conservation
Jerry R Longcore, Biologist, US Fish &WIldlife Service
CGordon D. Mdtt, Research Forester, U'S. Forest Service
Ral ph S. Pal mer, Retired from New York State Miseum & Science Service;
Current Lecturer in Zoology Dept., UMD
Sarah F. Redfield, Assistant Attorney General, Attorney Ceneral's Office
Thomas B. Saviello, Northern Forest Research Center of International Paper
Conpany
Dale S. Sol omon, Research Forester, U S. Forest Service Howard E. Spencer
Jr., Leader, Mgratory Bird Project, Mine Departnent of
Inland Fisheries and Wldlife Charles D. \Wbb, Manager, Northern Forest
Research Center of International
Paper Conpany

Prof essors Enmeritus

Gegory Baker, Professor Emeritus of Forestry

Frank K Beyer, Associate Professor Emeritus of Forestry

Lewis P. Bissell, Extension Forestry Specialist Eneritus

Edwin L. G ddings, Associate Professor Eneritus of Forestry

Howard L. Mendall, Professor Eneritus of W | dl i f e Resources

Albert D. Nutting, Director Eneritus

Henry A. Plummer, Associate Professor Eneritus of Forestry

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



