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COCPERATI VE FORESTRY RESEARCH UNI'T
ANNUAL REPCRT - 1982

CHAI RVAN' S REPQRT

It requires a certain period of tine after the initiation of a programfor
research to come of age so that conclusions can be drawn and specific
reconmendat i ons devel oped. This was the seventh year of the Cooperative, and
the record of publications is growing. A different tyPe of tangi ble result of
the Cooperative was the approval of a State of Maiine label for the use of
Garlon 3A® and Garlon 4® for conifer release. These are the second and third
| abels to be awarded primarily as the result of research by the CFRU

This was also a year of new directions for the Cooperative. Research on
har dwoods %ot.undermay with the hiring of Dr. WIliam Ostrofsky, who arrived in
August to begin work on the hardwood prpb!en1analg3|s. The test of the "Radio
Horse 9" for small tree harvesting was initiated K Dr. Robert Seymour during
the summer. Dr. Mark Houseweart began studies on the weevils attacking
sof twood regeneration and freshly planted seedlings as well as those Insects
feeding on cones and seeds of spruce and |arch

A nost exciting equi pment innovation for application of herbicides was
t est ed durlnP_JuIy y Dr. Maxwel | MCormack. A cooperating aerial applicator
Evergreen Helicopters, developed a special spray nozzle to distribute
herbicides in strips for precomercial thinning. The nozzle was tested in
young, overstocked softwoods growi ng on |ands of three nenbers of the
Cooperative. Since dealing with overstocked softwood reﬁeneratlon |s.30|ng to
become nore and nore of a problemin the aftermath of the budworm epidenic
there is an intense need for cost-effective methods for pre-comercia
thinning. Trials and refinenent of this technology will continue.

As the Cooperative continues to mature, there will be an increased
enphasi s on interpretation of research results and the devel opment of
Bractlcal net hods of apﬁllcat!on. And as the results of the budmorn1eP|den1c

ecome nore apparent, there will be an intense need to creatively apply the
results of CFRU research to the forests of the State of Muine.

Charles D. Webb, Chairman
CFRU Advi sory Committee
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DEAN S REPCRT

The Cooperative Forestry Research Unit has achieved a record of
acconpl i shment in 1982 that s inpressive. The reports you will read in the
pages to fol | ow these conments require no el aboration by ne. The scientists
working in CFRU are highly productive and are doing an effective job for the
cooperat ors.

| _am pl eased that the additional hardwood initiative becane a reality in
1982. This effort took many hours of work resulting in additiona
menber ships, despite the recession. The added funds received fromthe new
menbers coupled with funds fromall cooperators have been sufficient to get
the programstarted. W were fortunate to obtain Dr. WIliam Gstrofsky to |ead
the research under the direction of Dr. Maxwell "MCornack.

The CFRU becanme part of a new College in 1982 with the elevation in
status of the School of Forest Resources to the College of Forest Resources.
This has necessitated sone reor?an|zat|on internally, but the CFRU remains
intact as a research unit. The taculty and staff of the College thank those
of you who have hel ped us in reaching this goal

~Two long termnenbers of the faculty retired in 1982. Both have been
highl'y productive and are well recognized by the forestry comunity in the
state. Dr. Harold Young retired on Septenber 30, and Dr. Malcolm Coul ter on
Decenber 31. W are currently searching for a tree physiologist to fill a
naned chair as a replacement for Dr. Young. Dr. Ray Oaen has replaced Dr.
Coulter as chairperson of the wildlife program The remaining staff is
unchanged though two administrative positions had not been filled pernmanently
by the end of the year

Fred B. Knight
Dean

March 1983
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SILVICULTURE - Dr. Maxwell L. MCormack, Jr
I nt ensi ve Forest Harvesting

The paired wat er shed studY on Weyrmouth Point, T4R12 WELS, continued through
1982. This is a cooperative ef ort_lnvoIV|ng CFRU, Great Northern Paper Company and
the U S. Forest Service, Forest Sciences Laboratory, Durham New Hanpshire. The
objective of the study is to evaluate the effects of intensive nechanica

harvesting and residue nanaPenEnt practices on short-termnutrient cycling and on
IonP-tern1forest site fertility in the spruce-fir type. Soil solution sanples were
col l'ected fromthe paired, Porous, ceramc cup, tension lysineters fromJune
through Cctober. These sanples provide a basis for the nonitoring of soil solution
chemstry mqbg? has been continuous since before the full-tree harvesting operation
in sumer, :

Laboratory anal yses were conpleted on soil, biomass, organic pad and har-
vesting residue sanples. These data will be reported, in detail, in the Ph.D.
dissertation of C. Tattersall Smth, Jr. which is planned for conpletion in sumer
1983. A progress report summarizing the work done through wnter 1981-82 has been
drafted for publication. Soil solution sanpling and monitoring of the genera
conditions on the clearcut watershed will be continued

Post - harvesting conditions and vegetation regrowth were nonitored through
the 1982 grom4nﬁ season. This nonitoring is facilitated by reference to a grid
system establ i shed before harvestlng the wat ershed. The preharvest reference
points were relocated and nonunente

Precomerci al Thi nni ng

Overstocking is a preval ent management Broblen1in devel oping forest stands O
the northeastern spruce-fir forest \ _Ab-ies balsamea (L.) MII., Pioea rubens Sarg.,
P. mriana (MIl.) B.S.P., P. glauaa (Mench) Vossj. There is an imediate need for
feasible, operational-scale treatnents to adjust density of stocking (ADS). Natura
regeneration typically develops with 10,000 to 40,000 stens per acre on sites where
800 to 2,000 stens woul d bhe preferred. A silvicultural nethod allow ng early entry
to inprove the overstocked stands woul d help to solve the problem An acceptable
ADS treatment shoul d satisfy several requirements.

1 Safety to personnel. The terrain is irregular with |ogging slash
and boul ders distributed over the sites.

2 Mninmumsoil disturbance. Problemweeds such as raspberry \ Rubus
i daeus L. var. strigosus (Mchx.) Mxim] and pin cherry (Prunus
pensylvanioa L.f.) often proliferate fol | ow ng disturbance.

3 Relatively low cost. These treatments nust be applied in the early
years of 30- to 70-year rotations needed for the production of tinber
Crops.

4 Mninmmdirect access. Large areas exist wthout well-devel oped
road systens.
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S. Treat |arge acreaﬂes within a limted cal endar period. \\ather
conditions and other work requirenents limt the tine available to
treat many of the areas.

6. Suppress, or remove, a broad spectrumof brush and tree species.

An ADS treatment system utilizing helicopter application of herbicides,
was devel oped as a possible means of satisfying this managenent need. Field
tests have been initiated on three northern Mane cutover forest sites.
Treatnents were applied as helicopter swath ﬁalrs. Sixteen pairs were applied in
the Town of Shirley, 13 in Spencer Bay Township (T1R14 WELsy, and 25 in Township
14 Range 11 VELS. In addition to the spruces and fir, other conifers included
eastern white pine (Pinus strobus L.), tamarack \ _Larix laricina (DuRoi) K Koch],
and northern wnite-cedar (Thuja ocoidentalis L.). Promnent hardwoods included
red maple (Acer rubrun]L.),NFaﬁer birch (Betula papyrifera Marsh.) and quaking
aspen (Popul us trenul oi des Mc x.?. These areas are_txplcal regrowth follow ng
| ogging wth scattered, individual residual trees with heights up to 65 feet.
Young growth is heavy and ranges in height from3 to 25 feet depending on site.
Adj acent |ogging roads and |andings served as helicopter ports.

In order to satisfy the anticipated operational conditions, helicopter
spray patterns can be flown fromaltitudes of 75 to 100 ft. above the target
surface. Total volunes delivered per surface acre of target were 20 gal. A
desired pattern was achieved u3|n8 a Mcrofoil Boon® fitted with 0.060 orifice
nozzles. Treatment band wi dths and spacing coul d be nmodified by changing the
nunbers of nozzles on the boom For the freld tests the nozzles were in ?roups
of four with 11 blank nozzle positions along the boom between each set of
spraying nozzles. The resultant ground pattern was treatment bands 4 ft wide
between 8 ft untreated residual strips as shown in the follow ng diagram

HELICOPTER
T B =e=s) = “;ilm >

4-NOZZLE
CLUSTER

78'
TREATMENT

- SWATH
Al BI “l BI

I
e

————

OVERSTOCKED SPRUCE-FIR REGENERATION

Conceptual diagramof spray delivery systemfor alternate strip treatnents
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Chem cal treatments offering potential for the required broad spectrum
control were prepared and m xed seﬁarately. Each was applied as a pair of
hel i copter sPraK swaths. Mst of the treatnents were replicated across at
least "two of the study sites. The treatnents which were applied on July 10
and 14, 1982 are summarized in the fol | ow ng Table.

SUMARY CF STRI P TREATMENTS APPLI ED TO ADJUST DENSITY OF
STOCKI NG | N DEVELGPI NG SPRUCE- FI R STANDS

Rate ., Swath Pairs

Her bi ci de Ib/la-" Applied
di canba (3, 6-di chl oro-0-anisic acid) 6 6
dicanba + 2,4-D [(2, 4-dichl orophenoxy)acetic acid] 213.8 7
dicamba + 2,4-D 3+5.7 S
di canba + picloram (4-amno-3,5, 6-trichloropicolinic acid) 3+1 6
dicamba + 2,4-D + picloram 4+4+1 S
picloram+ 2,4-D 1+4 S
picloram+ 2,4-D 1.5+6 S
bronaci| (S brono- S sec-butyl -6-nethyl uraci 1) 4 S
bromaci 1 8 S
gl yphosate [N (phosphononethyl ) gl ycine] 6 2
gl yphosate + (d-1inonene + enulsifiers) 6+(2 at) 1
dicanba + 2,4-D + (d-1inonene + enulsifiers) 2+3.8+(2 qt) 2

—A| rates are active ingredient except the adjuvant added to the last two
treatnents |isted.

“The delivery systen1ﬂerforned vel | under operational conditions. The
configuration of the swaths resulted in one acre of ground heing sprayed across
three acres of treated forest |and. Considering this ratio, the production rate
and projected costs were satisfactory.

The visible patterns observed two months after application are pronising.
Treatments |ncIud|nF_pchoran1and di canba were nost apparent in the ﬁrel|n1nary
evaluations. An earlier date of treatment mght have provided nmore thorough
initial defoliation of the conifers.

~ Early evaluation of the delivery patterns on the ground indicates the
desired treatnent spaC|nP was achieved. The sprayed str|Ps of four bands per
helicopter swath are wel[-defined. Though interactions of root uBtake and
transfer are quest|ons_reqU|r|n8 study, the rigid control of herbicide band
del i very which is possible coul PfOVIde some conpensation in the event conplica-
tions are identified. This type of treatment shows promse as a neans of making
an initial silvicultural entry into overstocked forest regeneration



MAI NE AGRI CULTURAL EXPERI MENT STATI ON M SCELLANEQUS REPCRT 284
-6 -
Thinning Spruce and Spruce-Fir Stands

The long-term phase of the original thinning study, initiated in 1977,
continued through 1982. |ndividual studg tree records were maintained for the
four study sites which have been described in previous annual reports. They are:

1) Scott Brook, T5R15 VELS ,
2 Rowel 1 Brook, T1RL3 VELS,
3 Cayton Lake, T11R16 VELS, AND

4)  Lakeville Plantation

~ Conditions of the individual study trees will be remeasured during 1983
This will provide information followng a period of five growi ng seasons after
thinninﬂ. An addi tional stud{ siteinanoldfield white spruce plantation
near Ashland was thinned in 1980. It will be reevaluated during 1983.

Spruce budworm\_Choristoneura fwnifevana (G enens?] has caused some
defoliation on the four original sites and |osses of balsamfir study trees
continue to occur. Heavy defoliation of red spruce study trees has also
taken place. Lower-crown defoliation fromthe yellowheaded spruce sawfly

\ _Pikonema ul askensis (Rohwer)] occurred after thinning in the white spruce
plantation. Some spruce budworm damage was noted at the tops of these trees
In 1982, but no nortality has been observed to date.

Management of Undesirable Vegetation with Herbicides

~In April, the Maine Board of Pesticide Control approved |ocal need 24(c)
registrations for triclopyr amne (Garlon 3A® and triclopyr ester (Garlon 4€) to
be used for conifer release in Mine. Past work, some of which was summarized in
the 1981 Annual Report, served as a basis for these |abels. The availability of
these products for release treatnents adds to the options for specific silvi-
cultural prescriptions which can be devel oped by forest nanagers.

Eval uations of previously established field treatments were carried out
during 1982. O particular interest was an eval uation of residual control of
dense stands of raspberry. Conparisons of first and second year effectiveness of
selected treatnments are sunmarized in the followng table.
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FIRST AND SECOND YEAR
SI LVI CULTURAL EFFECTI VENESS® OF BACKPACK M STBLOVER-
APPLI ED HERBI CI DES | N CONTROLLI NG BRAMBLES

Date of Application
RATE! 31 JULY 27 AG 15 SEPT
Ib/a

hexazi none

~N 000 OO
ool

(o> I )
o101

f osam ne

ol ol ol

gl yphosate 2

Zero to 4 represents inadequate silvicultural advantaPe; five is the
threshol d of benefit; 6 to 10 indicates increasing silvicultural
effectiveness up to conplete control. Ratings are based on four in-
dependent apprai sal s.

Al rates are active ingredient.

Al July treatnents of hexazinone, fosamne and gl yphosate retained
ood effectiveness. H gher rates of hexazinone were needed in August and
eptenber to retain good effectiveness. August applications of fosam ne

faded bel ow effective levels of suppression, but the Septenber treatments
were satisfactory. @ yphosate maintained acceﬁtable | evel s of suppression
but Septenber treatnents decreased notably. This appears to reflect the

i nfluence of autum frost prior to treatment.
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FOREST PROTECTION - Dr. Mark W Houseweart

Regeneration Wevil Study

- In 1982, Celeste Wlty, MS. graduate student, and | initiated a cooperative
project with Sue Gol dman and JimKnight of International Paper Conpany, Corporate
Research - Science and Technol ogy Division of Tuxedo Park, New York. Debarking
damage caused by the regeneration weevil, Eylobius congener Dana-Torre, had been
detected in 1981 on several species of pine, spruce, and |arch seedlings on
International Paper Co. plantations across the state, with the nost severe damage
occurring on white pine in Genwod, Mine. In 1982, all field work was conducted
in black spruce plantations near G enwood.

First-year (prelimnary) results on the influence of site factors indicate:
1) there is little difference in the extent of seedling damage between softwood
and m xedwood plantation sites; 2) seedlings planted in ol der cuts seem|ess
vul nerabl e to weevil damage than those planted in nore recent cuts; 3) neither
sl ash removal nor increased slash caused any difference in seedllnﬂ damage; 4)
seedlings near both softwood and hardwood stunps had nore damage than seedlings
in open areas on the nost recently cut sites; 5) slightly nore debarked seedlngs
were found in plots near the edge than in the interior of the plantations; 6)
removal of the duff fromaround the bases of seedlings reduced weevil damage from
7 to 26 percent on the nost recently cut sites.

O the various trapﬁing techniques used for monitoring weevil populations,
the nost effective was the split-bolt trap, which is a common technique used for
sampling Pales weevil in the South. Screen-cone traps were used to time weevil
emergence fromthe duff in the sprlng._Barr!er and nmal ai se traps were used to
assess aerial dispersal of weevils, while pitfall traps were used to monitor
ground nmoverment of the weevils. Rainfall and tenperature, which may affect
weevi| activity, were also monitored.

Seedling species susceptibility tests indicate that debarking occurs on
all of the follow ng species: whlte_Elne, Pinus strobus L.; red pine, Pinus
resinosa Ait.: jack pine, Pinus bariksiana Lanb.; black spruce, Picea mariana
(MI1.) B.S.P.; Norway spruce, Picea abies (L.) Karst.; white spruce, Picea
Plauca (Mench) Voss; red spruce, Pioea rubens Sarg.; Japanese |arch, Larix

eptoleﬁls (Sieb. and_Zucc.? Cord. : EuroBean_larch, Larix decidua M1|.; and
tamarack, larix laricina (Du Roi) K Koch. Live weevils collected during the
summer were used to initiate a |aboratory colony. These col ony weevils were
used in tests on host susceptibility and weevil feeding Breference which are
being conducted in the greenhouse. A parasitic wasp has been found to cause
considerable nortality of weevils in the larval stage.

~ During the spring and summer of 1983, studies will involve obtaining
addi tional information on weevi|l seasonal activity patterns, a continuation of the
duff and slash experiments, and further studies in hoth the field and the
| aboratory on susceptibility of various tree species.

Seed and Cone Insects

Assistant Scientist, Robert Lawrence, has started prelimnary investigation
of larch and spruce cone insects. During 1982, we collected over 6 major Insect
speci es damaging |arch cones. Specinens have heen sent to taxonomc specialists
in Washington, D.C. for positive identifications. Initial studies have involved
distributions of the cone-insect conplex within the tree crown, survey of
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geographic distribution, and conparisons of seed damage between tamarack (60+%
and exotic larches (3-10%. A Ph.D. graduate student is being recruited to aug-
ment our efforts on seed and cone insects of larch. Lawrence will be | ooking
into spruce cone damage by insects. Coordination of our projects will be main-
tained with Dr. R Brown, University of New Brunsw ck, WwiscmﬂmnnﬂsiMIm
studies, and is starting insecticide application trials. Formal research pro-
posals will be submtted to the Advisory Commttee in the spring of 1983

Spruce Budworm - Trichogranma Projects

Active field studies have heen curtailed, but publication of previous
research results have intensified. A major effort has been made this year to
conpl ete anal yses and writing of the 5-year field studies using the egg para-s
toid, Trichogramm mnutumRiley, as a suEpreSS|on.strategy for spruce budworm egg
mass popul ations. This manuscript is now being reviewed by other scientists in
?ﬁqada and California. An abstract of the report of the field release studies

ol [ ove:

Field release trials of T. mnutumfor suppression of spruce bud-worm
Choristoneura funiferana (C enens), egg popul ations were conducted in Maine
from1977 to 1981. In 1977 and 1978, point-source rel eases using both
conmercial California and native Maine parasitoids indicated that the native
Maine strain performed better. In 1979, tests of 3 release strategies (4-
point, broadcast and multiple) provided information that broadcast and
mul tiple releases were applicable in a spruce-fir forest environnent. In
1981, three closely-tined, aerial, broadcast releases froma helicopter were
conducted. Inportant variables and suggestions for future aerial releases
are discussed.

Several research manuscripts have been published and aﬁpear in the journal
Canadi an Entonol ogi st. Two additional manuscripts on the basic biology of the
parasitoid, T. ninutum have been submtted: one on T. mnutum progeny produc-
tion, and another concerning longevity and devel opment of T. mnutumin the

| aboratory. Abstracts of these follow:

Mean daily progeny production per T. mnutum ("Mine strain") female was
15.2 in C. fumferana and 10.9 in Sitotroga cerealella (Qivier) eggs. Tota
progeny production was higher in S cerealella, but not significantly
different than progeny produced in C. fumferana eggs. Significantly nore
eqggs were deposited by T. minutumthe first day than in subsequent days
regardl ess of host. W found no significant reduction in progeny produced by
femles inrelation to day of male death. Ratio of females:mles decreased
significantly as daily egg production proceeded. About 68%of the adult life
of the females was spent ovipositing in S. cerealella eggs; whereas,
significantly less time (60% was spent ovipositing in C fumferana eggs

Qur laboratory results on progeny production, longevity, and sex
ratios suggest a significant advantage for using spruce budworm eggs as
hosts for rearing the "Maine strain" of T. mnutumin terns of a higher
femal e proportion of the progeny produced. Conversely, parasitoids
utilizing 5. cerealella eggs |ived |onger. The combination of these
results enables one to select for those criteria deemed nost desirable.
For inundative releases, increased |ongevity is probably not as advanta-
geous as the early progeny production and the female-favored sex ratios
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The effects of differences in the sex ratio are quite dramatic, when
one considers nunbers of parasitoids needed for releases. It would re-
quire over twce the nunber of females, if S oerealella eggs were
utilized during the |ast Iaborator%-reared generation prior to field
rel ease, conpared to us!nP spruce budworm host eggs. Regardless of these
advant ages, one nust still consider rearing costs of the easily-produced
S. aerealella versus larger hosts

~Qur |aboratory results also point out another inportant factor to
consider for augnentative releases. Regardless of host utilized,
progeny production drops of f qu!ckIY followng the first two days of
ovi position, suggesting the nerit of nultiple, closely-timed releases
versus single or wdely-spaced rel eases.

The following is an abstract of the |ongevity and devel opment manuscri pt
for which CFRU Assistant Scientist, Robert Lawence, is senior author:

~ Devel opnental rates of the parasitoid, T. mnutwn, in C
fumferana and S. cereal el la host eggs were studied at constant
temperatures of 14°C, 2T7°C, and 27°C. Adult parasitoid |ongevity was
al so investigated at these tenperatures for T. minutimreared in C
fun1fFr?Pa eggs, but whose parents were reared in C. fwniferana or S.
cereal el | a.

Devel opment of T. mnutwn required the fewest degree days at
27°C. Wthin each tenPerature treatnent, T. mnutwn devel oped nore
rapidly in S aerealella eggs than in C fumferana eggs, and nale T.
mnutwn adults energed prior to female adults fromeggs of both host
speci es.

~ Athough parental host had some effect on adult |ongevity of T.
m nut wn, IonﬁeV|ty was more strongly affected by rear|nP t enperat ure
and sex of the parasitoid. T. minutwn fromboth parental host groups
had the Preatest IonﬁeV|ty at 21°C. AnDnP T. mnutwn of the S
cerealella Parental- ost group, mean adult |ongevity of fenales was
significantly greater than nean adult |ongevity of nales.

Wth specific information on developmental rates and | ongevity,
nmore precise timng of field releases and prediction of adult surviva
may be nade

Wiite Pine Wevil Studies

Two of three research manuscripts have appeared in national entonol ogy
journals -- "Life tables of the white pine weevil" and "Fall activity and
overwintering sites"; the third, "Spring activity patterns", shoul d aPpear
shortly. Al CFRU menbers will recelve reprints when thex becone available. A
new graduate student is being recruited to initiate further follow up studies on
fall insecticide applications for suppression of the white pine weevil. Dr.
James Dill, UMD Pest Managenent Extension Specialist and Dr. Eben Gsgood, Dept.
of Entomology, will be cooperating on this study.
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TI MBER MANAGEMENT AND HARVESTING - Dr. Robert S. Seynour

Probl em Anal ysi s Conpl et ed

- Early 1982 was spent conpleting a problemanalysis to guide CFRU research in
thnber managenent and harvesting for the next 5 years. Wrk was proposed in
three areas:

1 Developnent and analysis of silvicultural systems - to
provide direction and propose options for investnent in
I ntensi ve management practices;

2. Development and testing of harvesting systens for snall
wood, enphasizing partial-cutting techniques - to expand
foresters' stand-treatment capabilities and extend wood
supplies; and

3. Long-termtinmber supply forecastin? - to identify options
for future productivity of Mine forests and to encourage a
| ong-term perspective In tinber management planning.

~ The probl em anal ysi s was reviewed by the CFRU Advisory Committee at the
Afr|| 21 neeting. The Commttee voted to aSS|gn top priority to the devel opnent
of small wood harvesting systems, and approved a ﬁroposaIA to eval uate four
thinning systems for snmall dianeter spruce-fir. The rest of the year was spent
conpleting field work and beginning data analysis for this study.

New Research Associate Hired

In March, Charles J. Gadzik, a 1979 graduate of the Forest Management
programat the University of Miine, School of Forest Resources, began work as
Resear ch Associate, replacing El | is Sprague who had resigned earlier. Gadzik
brings to the Unit a unique set of talents fromhis experience on a variety of
harvesting and silvicultural operations, nost notably a Year spent working for the
Swedi sh Forest Service (Domanverket) gaining know edge of Scandinavian systens.
Gadzik hel ped lay out and admnister the thinning study, and has been a val uabl e
addition to the CFRU staff.

Thinning Systens for Smal 1-Diameter Spruce-Fir Stands

In May, work began on a major study to conpare four thinning systems in
terms of production and their effects on the residual stand quality.

Seymour, Robert S., Charles J. Gadzik, and Maxwell L. MCormack, Jr. 1982,
Devel opment of harvesting systems for partial cutting in small diameter stands,
|. Conmercial thinning in spruce-fir stands - a test of a radio-controlled
portable winch for ﬁrebunchlng tree-length wood to a skidder or cable yarder
[1. Evaluation of the Smth Tinbermaster, a small skyline yarder
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In cooperation with Seven Islands foresters, an area was selected on T12R6
&NashV|||e Plantatlon? where active harvesting operations were planned for 1982
our treatnments were [aid out: 1) prebunching with the radio-controlled wnch, and
yarded by the cable skidder; 2; prebunched wth the winch, and yarded by the cable
yarder (Smth Tinbermaster); 3) conventional 2-man skidder crew (not prebunched;
and 4) cable yarder only (not prebunched). The major goals of the study were to
test the hypothesis that w nch prebunching woul d reduce yarding costs and residua
stand damage, and to conpare the production and operating costs of cable yarding
wi th conventional skidding, with and wthout prebunching.

To conduct the_prebunchin? treatnents, CFRU acquired a Radio Horse 9 radio-
controlled_Erebunchlng winch. I'n Nhr,_a 2-man sunmer crew was hired and trained by
Chuck Gadzik, who supervised the felling and winching during the June-Septenber
OEeratlng period. About 220 cords (3,300 trees) were Brebunched in the process of
thinning a 14-acre stand. Wnch prebunching was done by both butts-ahead and tops-
ahead systens at various distances. Eighty cords of this wood were yarded by the
Smth Tinbermaster in July, and the remaining wood was yarded in Septenber by a
Franklin 120B cabl e ski dder.

Thinning treatments using the skidder or Tinbernaster alone (wthout first
prebunching the wood with the winch) were carried out by regular production |ogging
crews mnrk|nﬁ for Seven Islands' contractor, Paul Nadeau. A 4-man crew was
normal |y enployed on the Tinbermaster operation: a machine oBerator, a choker
setter, a full-time chopper, and a SMAng man who al ternated between hooking and
chopping. Only two men were used to yard the prebunched wood. Unbunched ski dder
treatnents were Iogged by a conventional two-man crew working "hot." Skidder
yarding of the prebunched wood was done by the sanme oPerator wor ki ng al one. Al
operations were tree-length, felled and |inbed manually in the woods.

~ Before thinning, permanent plots were installed to evaluate removal rates,
residual stand damage, and to provide a basis for measuring |ong-termstand
response to thinning. All operations were nonitored in detail by time-and-notion
studies, and by maintaining a daily log of each crew.

In total, about 28 acres, in two separate but simlar stands, were thinned. The
stands are about 75 years old, heavily stocked, with spruce conprising 76 percent
of the pre-harvest basal area (Table 1). The prescription was to |eave good
gromnng stock trees on a uniform10-15 ft spacing. Vell-fornmed codom nant or

om nant SEruce were favored, but firs were left where necessary to fill what woul d
otherw se have been "holes" in the residual stand. Removals of spruce were
concentrated heavily on the small-dianeter |ower crown classes. Thinning renoved
85 percent of the fir and 29 percent of the spruce, changing the stand composition
from70 to 86 percent spruce, |eaving a residual basal area of 106 square feet per
acre. Overall, 50 percent of the stems, 38 percent of the basal area, and 37
percent of the volume were cut. About 18 cords per acre were renoved (|nclud|ng
wood taken in skid trails or skyline corridors), in wood averaging about 7 in dbh
or 14 trees per cord.

~Average production rates determned fromtine studies (Table 2) were used to
derive thinning costs per cord (Table 3). These data are presented mainly to allow
conparisons anong the systems; their applicability to a ﬁart|cular_operat|on_mould
dePenF on how closely actual field conditions resenble the assunptions made in the
cal cul ations.
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Table 1. COVPCSI TION OF STANDS THINNED | N 1982 CFRU STUDY, T12R6

(AVERAGED OVER ALL TREATMENTS). ALL TREES 4.6 | NCHES DBH
AND LARGER (BASIS: 47 0.1 ACRE PLOTS).

Nunber of Basal Area 0ol e Avg Trees per
Trees (sq ft) (Qor ds) Cord
ORI G NAL STAND:
Spruces Fr
Al'l Speci es
. 307 per acre 37.7 85 8.1
RESI DUAL STAND:
Spruces Fr 158 120 4 10.7 6.9 14. 8
Al'l Species . . 1 1
REMOVED | N TH NNI NG 484 172 area in skid 48. 4* 8.1 9.6
Spruces Fir
Al Speci es 202 915.7 293 0.1 6.9
25 1.4 6.5 17.9
0 7 8.9 7.4
243 106
105 29 8.4 7.1 12.5
133 35 9.3 6.9 14.3
241 66 7.7t 7.1 135

Total vol umes include spruces and fir only
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PRODUCTI ON OF FOUR TH NNI NG SYSTEMS |N TREE- LENGTH SPRUCE- FI R
1982 CFRU OPERATI ON, T12R6. REMOVALS = 18 CORDS/ ACRE. (38% OF
ORI G NAL STAND), 15 TREES/ CORD.

YARDI NG
PREBUNCHED WOOD WOOD NOT  PREBUNCHED
Cable skidder* Skvline varder Cable skidder  Skvline varder
(one man) (2-man crew) (2-man crew) (4-man crew)
Trees yarded per
producti ve hr. 96 453 27 30°
Avg. cycle tine A
(mnut es) 18.78 6. 7E* 22.73 6 51¢%
Cor ds
schedul ed hr. (70%
utilization,
all systens) 4.5 2.1 1.3 1.
Avg. yarding 50
di stance (ft) 660 500 660 0
PREBUNCHI NG (Radi o Horse 9 Portable Wnch)
Trees winched per (tops ahead) (butts ahead)
productive hr. 30 22
Avg. cycle tine
(mnutes) 5.98 3.80
sehedu 54
schedul ed hr.
(70%utilizati on) 1.4 1.0
FELLI NG AND DELI MBI NG ( Chai nsaw)
Trees felled and
del inbed per
productive man-hour 15 22 28 20
1 4.
Janklin 1208 2 includes 1.43 min for setup tine
. _ , (3 hr/setup ™ 118 turns/setup)
Setup of skyline systemincluded in 5,
producti ve time. includes 1.98 min for setup tine

(3 hr/setup ™ 92 turns/setup)
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Tabl e 3. COSTS OF FOUR TH NNI NG SYSTEMS | N TREE- LENGTH SPRUCE- FI R,
1982 CFRU OPERATI ON, T12R6. (REMOVALS = 18 CORDS/ ACRE,
15 TREES/ CORD; 70% UTI LI ZATI ON FOR ALL SYSTEMS)

PREBUNCHED WOCD WOOD NOT PREBUNCHED

Cabl e Skyline Cabl e yline

Conponent Ski dder Yar der Ski dder Yar der
Fel ling cost 17.21 11.74 9.22 12.91
W nchi ng cost 9.51 12.97 none none
Yar di ng cost 5.49 17.36 19.01 29. 54

Total, roadsi de: 32.21 42.07 28.23 42. 45

Machine rates ($ per schedul ed hour): Cable skidder = $15.04; sk
$16. 85; radio-controlled portable wnch = $3.25; chainsaw = $2.2

Al Tabor figured at $7.00 per hour + 40% overhead.

gline yarder =

Detail ed anal yses of each systemw |

: | ported in publications nowin
preparation. The follow ng sunmary highligh

be re
ts the major findings:
ahead operations; however, felling trees for tops-ahead winching is

nmore demanding in tinme and skill, which appears to negate the
advant ages of this system

g

1) Wnching tree-length stens,toPF_ahead,mas nore productive than butts-
e
ki l

2) Prebunching reduces the costs of both skidding and_cable_yardinP,
but the total systemcost (i.e., at the roadside, including felling
and wi nching) of the prebunching treatnments was no | ess than the
conpar abl e unbunched operations. In the skidder treatments, pre
bunching and skidding tops ahead were actual |y |ess expensive than
yarding butts ahead right fromthe stunp, but the added felling
costs with prebunching more than offset these savings. Reduced
cabl e yarding costs wth prebunching were only enough to of fset
its added cost.

3 Cable yarding thinning operations, wth or wthout prebunchinﬂ, wer e
significantly nore costly than conparable treatnments done with a
conventional cable skidder. Added time required to set up cable
systens, |arger crew size, and nmore frequent and expensive operating
del ays appear to be the major causes.
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4 No treatnents caused.unacceptable.dana?e to residual stands, and al
are capabl e of carrying out thinnings frombelow In stands of the
kind examned in this study, skidders apparently can perform
comercial thinnings efficiently without prebunching if oFerat|ons
are carefully laid out and proper work techniques are enpl oyed.

5 Extra logging costs, if any, incurred in comrercial thinning wth
systens utilizing skidders apparently were due prinmarily to the
smal | er size of the wood removed, not to the fact that partial cutting
was done. However, further research is needed to predict how thinning
costs and residual -stand damage vary with stand conditions and tree
Si ze.

Eval uation of the Hol der A60 in Thinning

In March, we took advantage of an opportunity to evaluate the production of
the Hol der A60, a 48-HP four-wheel drive,articulated German farmtractor which
resenbles a smal| skidder. Contractor Brian Souers of Lincoln, Mine, had
acgu|red two of these machines equipped with |gland double-drum bunching w nches
and 7/16" cable, and was operating In comercial th|nn|nﬁs on I nternational Paper
Co. land in T3RL NBPP. Snow depth was about 30 in, and the machine operated on
main trails that were prepared beforehand by an International Iag skidder. Both
one- and two-man crews were nonitored by time study over a four-day period. The
stand was nearly pure spruce, with the wood renoved in thinning averaging about
15 trees per cord. L'Ub'”ﬁ was done manually in the woods, and stens were bucked
into four-foot bolts in the yard

Results fromthis [imted study (Table 4) cannot be considered conclusive,
but all ow some interesting conparisons to be made with the other systems discussed
above. On these Hol der oBerat|ons, the average tine required to skid 9 trees 660
feet ranged from37 to 49 mnutes, 61 percent to 116 percent |onger than the
two- man skidder crewin the T12R6 study (Tables 2 &.4E. Mich of this can be
attributed to differences in operat|onal del ays, which consuned nearly 30 percent
of the total productive tine of the two-man Hol der crew conpared to only 11
percent in the skidder operation. Wrking several nachines off the sane skid
trail (required by the snow depth) frequently led to one crew blocking the other
on the trip in or out. On the two-man operation, interference between felling and
skidding (mostly the skidder operator waiting for or helping the faller) and tine
spent by the machine operator running a saw, anounted to over seven mnutes per
hitch. Choking and unhooking were slightl IonPer with the Hol der, probably
because chain chokers were used instead of cable s||n%s. Decking al so took
sonewhat |onger; the Hol der apparently did not have the power or traction to push
up as many trees at once.

In this particular evaluation, a one-man crew proved to be slightly nore
econom cal than two nen. The man working al one spent ess time cutting a hitch,
resulting in felling costs which were $6 |ess per cord than the two-man operation
This savings was nore than enough to offset the less efficient use of the tractor
for skidding. If the chopper on the two-man crew had ﬁroduced at the sane rate
(elimnating interference delays and allow ng the machine operator to perform
only sk|dd|n% functions), production of the two-man crew would have risen to 0.86
cords per schedul ed hour (uP from0.69, Table 4), reducing the cost below that of
the one-man operation to only $35.62 per cord.
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Tabl e 4. ESTI MATED PRODUCTI ON AND COST OF THI NNI NG TREE- LENGTH SPRUCE- FI R
W TH THE HOLDER A60 ( SMALL 48 HP SKI DDER W TH DOUBLE- DRUM W NCH)
USI NG EI THER A ONE- OR TWO- MAN CREW  (BASIS: FOUR DAYS OF TI Me-
STUDY EVALUATI ON OF SOUERS' OPERATION, T3RL NBPP, MARCH 1982).

One-Man Crew Two- Man Crew
Trees yarded per
productive hour: 11.0 14.8
Avg. time per hitch: 49.19 36. 59
Cords per schedul ed hour
(15 trees/cord; 70%
utilization) 0.51 0.69
QxBTS SREEEEEEE per scheduled hour - - - -
Hol der AGOD 8.88 8.88
Chai nsaws 2.25 2.25
Labor ($7.00/hr + 40% 9.80 19.60
Total operating cost per
schedul ed hour: $20. 93 $30.73

- - -$ per cord, roadside - - -

Fel ling 12.29 18. 59
i ddi ng 28.75 25. 94
Tot al $41. 04 $44. 54
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FOREST FERTILI ZATION - Dr. Robert K. Shepard

~ Approximtely 300 new Plots were established during the 1982 field season
bringing the total number of plots in the Cooperative Forest Fertilization
Project to slightly nore than 1,000. The mgjority of ﬁlots established in 1982
are in pine or mxed pine-spruce stands, nost of which had been thinned. Fifty
plots were established in hardwod stands. Were an entire stand was not

thinned, plots were also established in the unthinned portion. Mst of the Elots
established in 1982 are in eastern and southwestern Maine. Considerable work was
al so acconB||shed in plots established prior to 1982. Details of this work are
presented bel ow in two parts, one part describing work with spruce, the other
describing work with pine.

Spruce

Plots in two, thinned Norway spruce (Pioea db-Les (L.) Karst.) plantations
near Orono were fertilized. Treatnents consisted of three rates of nitrogen: 50,
100, and 200 pounds per acre. Plots in northcentral Mine were also fertilized.
These plots are part of that portion of the study to determ ne whether response
to fertilization on soils originating fromthe same parent naterial is affected
by drainage differences.

Increment cores were taken fromfertilized and control plots in red spruce
(Piaea rubens Sarg.) stands on soils of different drainage. Gowh measurenents
made fromthese cores indicate that response to fertilization has been signifi-
cant on the noderately well- and well-drained soils and on the poorly drained
soi |, but not on the somewhat poorly drained soil. \Wen data fromall soils were
pool ed, response was significant.

Anal yses of the al cohol /benzene sol uble extractives content and |ignin con-
tent of trees growing on the above soils of different drainage were conpleted and
showed that there were no differences anong soils. Extractives content averaged
about 2 percent and lignin content about 27,Percent. There was more variation in
both extractives anong |ocations on each soil than anong soils.

Increment cores were taken fromtrees in fertilized and control plots in
five stands. Gowh determnations made fromthese cores and cores taken previ-
ouslg fromplots in all other spruce stands have heen conpleted and the results
are being anal yzed.

Pine

~ Plots in six white pine (Pinus strobus L.) stands were fertilized. A
variety of treatments, including three rates of nitrogen, were used in four of
the stands, with the remaining two stands receiving only nitrogen at three
different rates.

Di ameter neasurements were made in plots in 11 white pine stands that had
conpleted either two, three, or four years since fertilizer treatments were
appl i ed. A though analyses of the data have not been conpl eted, |t_aﬁpears t hat
nost stands have responded to at |east one fertilizer treatnent, with 100 pounds
of nitrogen per acre generally being the best treatnent.
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TREE | MPROVEMENT - Dr. Katherine K Carter

Bl ack Spruce Provenance Test

Yuriy Bihun finished his MS. thesis, an evaluation of two, six-year-old
rangew de bl ack spruce provenance tests. There were significant differences in
hei ght anong provenances at both plantations, with provenance nean hei ghts
ran |ng from46.0 in (117.9 cm to 11.9 in E30.4 cm at Telos Lake and from 40.0

?10 .6 cm to9.91in (25.5 cn) at Dover-Foxcroft. The shortest trees were
general Iy fromnorthwestern Canada, while provenances fromthe Geat Lakes region
of the United States and.fron1southern Ontario and Quebec general |y had the
greatest growth and survival. Provenances fromthese regions tended to be taller
than ﬂrpvenances of local origin. Height in 1981 was highly correlated (p > .91)
with neight in 1979, indicating that early selection of fast-grow ng provenances
may be possible. In addition to height, evaluations were made of stemdianeter,
time of bud break, and frequency of insect damage to the |eader

Bl ack Spruce Progeny Test Plans

Earlier studies at UMD and el sewhere have indicated that plus-tree
selection of black spruce in natural stands is not as effective as selection
based on fam |y performance in progeny tests. Several CFRU menbers have
expressed interest in establishing copFeratlve bl ack spruce progeny tests
whi ch woul d identify fast-?rOMAng famlies to serve as a basis for future
see{j%%rchards. Sel ection of parent trees and collection of seeds will begin
in :

Tamar ack

After examning many stands throughout the state, twenty selections were
made of straight, fast-growing tamarack trees. The measurenents which were
made on these trees, plus those taken fromnon-selected trees, will provide a
standard for the evaluation of future tamarack selections.

~Studies of rooting methods for tamarack were al so undertaken in 1982.
Cuttings taken in March failed to root, whereas those taken in Julr from nine
parent trees were successful gTabIe 1%. Rooting success was not related to age
of the parent tree, but was affected by the conposition of the rooting nedium
Pure peat or a peat/vermculite mxture was superior to pure perlite as a
rooting medium These results indicate that rooted cuttings can be produced from
mature tamarack trees, and the method may be a useful alternative to grafting as a
means of propagating superior trees.

Paper Birch

Fifth-year height and survival were evaluated for a rangew de paper birch
provenance test planted near Canterbury, New Brunswi ck. Survival ranged from
100 percent for trees fromtwo Mchigan provenances to 4 percent for trees from
the Yukon Territory, Canada. Height also varied greatly anong provenances, froma
high of 5.4 ft (1.6 m for trees from Topi nabee, Mchigan, to a | ow of
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Tabl e 1. PERCENT SUCCESSFUL ROOTING OF CUTTINGS FROM NI NE PARENT
TAMARACK TREES I'N THREE MEDI A

Percent Rooted in

Ag Peat & _ Al

Parent Tree e Peat Vermculite Perlite Medi a
1 31 94 83 100 93
2 38 44 16 8 23
3 41 97 86 83 89
4 37 69 47 47 55
5 24 55 66 36 53
6 19 91 86 66 81
7 23 86 91 86 88
8 33 69 80 41 66
9 Al 32 53 91 92 78
t1ees 73 72 62

1.0 feet (0.3 m for trees fromthe Yukon. Several individual provenances from
M chi gan, Vermont, and Massachusetts were more than 25 percent taller than the
pl antation-w de avera%e of 3.5 feet (1.07 nL Trees from Maine and New
Brunswi ck were near the plantation nEan In height.

Pl antations Established

Four new experimental plantations were established during 1982. These
i nclude one white spruce progeny test of 117 famlies from Mine and fromthe
Gtawa River Valley of Canada; one provenance test of 113 Maine sources of
balsamfir; a test of 78 provenances of Douglas-fir; and a conbined range-w de
provenance/ progeny test of paper birch
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HARDWOCOD RESEARCH - Dr. WIlliamD. Ostrofsky

The hardwood research programwas initiated on August 1, 1982. This
programis Iarﬂely the result of planning by the Hardwood Research
Commttee of the CFRU, and by the support of many new cooperators from
the hardwood manufacturing industry. Devel opment of the program during
its first five nonths has included the followi ng activities:

Research Probl em Anal ysi s

The problemanal ysis for the Hardwood Research Program has been prepared
and submtted to the CFRU Advisory Committee for review. The anal ysis
outlines a research progran1focu5|n9_on the use of silviculture! techniques
for the inprovement of hardwood quality. Problemareas of priority are:

a Branches: Branches are the primry cause of value reduction in
hardwood stens. Some branching characteristics can be directly
nanlﬁulated by silvicultural treatments, but relationships are,
at this tinme, poorly understood.

b) Internal Defects: Discolorations and decays are no Ionger beyond
the control of silviculturists, New methods of defect detection
now al | ow for the evaluation of total stand defect as influenced
by silvicultural treatnents.

c) External Defects: Many external defects are the result of inproper
choi ce or use of harvesting equi pment. New harvesting systenms need
to be evaluated in terms of damage to the residual stand.

d Defects Caused by Pests: Defects in this category include those
caused by sugar maple borers, beech bark disease, and ot her
wi despread or chronic forest pest situations. Silvicultura
treatnents can directly influence pest popul ations and favor
the propagation of resistant trees.

g) Influence of Site Quality on Tinmber Quality: Stands on optimum
sites will grow faster, provide maximumreturn from
silvicultural treatnents, and be of higher quality than those on
poor sites. New techniques are now available which allow for nore
accurate measurenment of stand vigor and site quality.

f) Influence of Tinber QwUtgmwMowd Quality: Characteristics
whi ch i npart ﬁroduct suitability to a tree species, or to a wood
condition within a species, need to be more fully understood and
defined. Silvicultural treatnents designed to manipul ate such
characteristics can then be tested.
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News| etter

Al CFRU personnel are committed to keeﬁing the cooperators and others
will informed with regard to current research results. To this end, a news-
letter series entitled "Hardwood Headlines" has been devel oped. The newsletter
provi des short descriptions of new and ongoing research of Federal, State, and
uni versity organizations, information relating to the CFRU projects, and [ists
upcom ng nmeetings, new Fubl i cations, and other announcenents pertaining to hard-
\Q/oqd management and utilization. The newsletter is published on a binonthly
asi s.

Paper Birch Plot Resurvey

In 1958, a study was initiated on the Penobscot Experimental Forest by the
USDA Forest Service. The study was designed to test various site preparation
techniques for paper birch regeneration. These plots were evaluated after five
and ten years, and results were published as USDA Forest Service Research Pager
NE- 79 (Seedbed preparation nethods for paper birch) and Research Paper NE-23
(Stand changes in the first 10 years after seedbed preparation for paper birch).

Since an excellent stand history had been established bK these two
mmm&aMSmthOnmmlPmSmmsuHCMManedmdmm&
turbed, a reneasurement of the plots was undertaken, with the approval and
cooperation of Dr. Larry Safford, USDA Forest Service, Durham NH

~This resurvey will provide a benchmark of stand devel opment, on
differently-prepared sites, at age 24. Earlier reports and the current
resurvey can provide the basis for conpar|ng stand qua||tg attributes in the
future. The resurvey has been conpleted, and results are being summarized. A
CFRU report of the results will be prepared in 1983.

Har dwood Sunposi a

Two synposia of particular interest to the Hardwood Program were conducted
during the fall of 1982. The first was a one-day synposium sponsored by the
CFRU and the UMD Col | ege of Forest Resources, and was entitled "Hardwood For est
Nhnagenpnt and Wilization". The ten papers given covered many topics, from
stan b|0|pg¥ to harvesting and product quality. The Synposium proceedings are
%ypmmeMmamwmmmum%mmvmmwImeHMeme

The second Synposiumwas a "study-tour" of the beech bark disease, and was
sponsored by the [nternational Union of Forest Research Crgan|zat|on wor ki ng
party on beech bark disease. The working party and the study-tour were
coordinated by Dr. David Houston, USDA Forest Service, Hanmden, Connecticut. The
tour started at UMO and tracked the disease fromeastern Maine, where it first
occurred in the United States, to western New York, the farthest known westward
extent of the disease. Over thirty presentations were nade during the 10-day
tour, and numerous forest sites were visited.
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GROMH | MPACT STUDY - Dr. Thonas B. Brann

The 1981 annual report of the.SFruce Budworm Growt h | npact Study is out
for review. The last of the 1982 field data were received fromthe cooPerators
on JanuarY 23, 1983. Adhering to the three-nonth schedule for the conpletion of
our annual report after recerpt of the field data, the 1982 report will be
circulated for reviewon the tirst of April 1983

‘The Northeastern Area State and Private Forestry cooperators have
comm ssioned a cunul ative analysis of Gowh Inpact Study Data for the period
1975-1980. The analysis is a cooperative effort between the regular Gowh
| npact Study staff and Dr. Thomas J. Corcoran, Harvey M Schiltz and Wlliam$S
VWarner. The table belowis extracted fromthat, yet unreleased, report.

FI VE- YEAR GROMH | N BOLE VOLUME BY FOREST TYPE AND SPECI ES.

(cu ft/a)

ACCRETI ON + | NGROMH + GROSS GROMH - MORTALITY - CUTTING - NET GROATH
BALSAM FI R 139. 02 15.50 154. 52 276. 60 71.10 -193.18
SPRUCE 159. 23 11.45 170. 68 69. 60 85. 90 15.18
HEM. OCK 23. 20 1.37 24.57 0.34 3.84 20. 39
OTHER SOFTWOCD 54. 73 2.77 57.50 34.23 21.13 2.14
HARDWOODS 66. 88 4.58 71.46 21.67 8. 65 35.14
TOTAL SOFTWOCD 443. 06 35. 67 478. 73 408. 44 190. 62 -120. 33

Goss growth is the summation of ingrowth and accretion. Ingrowth reflects the
increase in volune due to trees that have reached measurable size since the
previous plot nmeasurement. Accretion is the annual growth increment of stens that
were at |east 4.5" dbh at the |ast measurenment.

In the softwood type, growth on spruce and fir accounted for 68 percent of the
total volume growth and 61.5 percent of the basal area growth. Net growth (gross
?romﬁh mnus nortality and cutting) was negat|ve: hbﬂat|ve net growh resulted

romvery high balsamfir nortality and substantial harvesting of both spruce and
fir. O ose examnation of the spruce and fir renoval in harvest, indicates that a
Iarge proportion of harvest volume represents nore of a salvage operation than a
traditional harvest.

_ The greater hardwood ragresentation In the mxedwood type contributed to

i ncreased har dwood gromﬁh, i ch accounted for 45 percent of the gross vol une
growth. In the mxedwood type, hem ock-hardwood harvest volume (50% of cut total)
and bal samfir nortality caused the nost significant negative inpact on net growh.
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1982 PUBLI CATI ONS RESULTI NG FROM
RESEARCH SUPPORTED BY THE CFRU

Bihun, Y.M 1982. A rangew de provenance study of black spruce (Piaea mariana
(MI1.) B.S.P.) innorth and central Miine. MS. thesis, College of Forest
Resources, Univ. of Mine at Orono. 112 pp.

Bihun, Y.M and K K Carter. Rangew de provenance study of black spruce in
northern Maine. Proc. 28th Northeastern Forest Tree Inpr. Conf.,
Durham NH In Press.

Brann, Thomas B., Gegory A Reams, Dale S. Solonon. Spruce Budworm
Gowth Inpact Study - 1981 Annual Report. In Press.

Carter, K K 1982. Fifth-year results froma paper birch provenance test.
Coop. For. Res. Unit Prog. Rep. 19, Maine Ag. Exp. Sta. Msc. Rep. 273,
Univ. of Maine at Orono. 9 pp.

Carter, KK 1982. Is there a future for superior larch in New England? In:
Abstracts of 1st Region |V Technical Session, Soc. Anmer. Foresters. Durham
NH March 17-19, 1982. Miine Ag. Exp. Sta. Msc. Rep. 270, Univ. of Mine
at Orono.

Connors, Mchael D., Mark W Houseweart and Herbert M Kul man. 1982,
Susceptibility of white spruce seed sources to yellowheaded spruce sawfly
Pi konema al askensis (Rohwer). Great Lakes Entonol. 15:207-211.

Dewal d, L.E., K C Steiner,-and K K Carter. Juvenile performance in

three black alder plantations. Proc. 28th Northeastern Forest Tree |npr.
Conf., Durham NH. In Press.

Di xon, Wayne N. and Mark W Houseweart. 1982. Life tables of the white pine
weevi |, Pissodes strobi, in Central Miine. Environ. Entonol. 11:555-564.

Droska, Jon S., Fred B. Knight, and Mark W Houseweart. Responses of white
pine weevil to an ultraviolet light source. In Press.

Houseweart, Mark W and Celeste Velty. 1982. Insect pest of artificial

regeneration in Mine. Abstract of poster presentation: Proc. Soc. Amer.

Foresters Synposiumon artificial regeneration of conifers in the upper

(I\alreahléakes region. Cct. 26 - 28, 1982. Mch. Technol. Univ., Houghton,
: p.

Houseweart, Mark W, Susan G Southard, and Daniel T. Jennings. 1982. Avail-
ability and ac_ceﬁt ability of spruce budwormeggs to parasitismby the egg
parasitoid, Triahograrma mnutumRiley. Can. Entonol. 114:657-666.

Houseweart, Mark W, Daniel T. Jennings, Celeste Wlty, and Susan G Southard.
Progeny production by Triehogramma mnutumRiley (Hymenoptera: Trichogram
rTatldae? utilizing Choristoneura fumferana (C enens) and Sitotroga
oerealella (Qivier) host eggs. In Press.
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Houseweart, Mark W and H M Kulman. Parasitoids of two spruce sawflies in the
genus Pikonema. In Press.

Jennings, Daniel T., David G Fell in, Harold 0. Batzer, Mark W Houseweart, and
Roy C. Beckwith. Techniques for neasuring early-larval dispersal of jack-
pine and spruce budworns. In Press.

Jennings, Daniel T., Robert M Frank, and Mark W Houseweart. Effects of small-
tree thinni n%s on pheronone trap catches of spruce budworm Choristoneura
fwniferana (Clem) (Lepidoptera: Tortricidae). In Press.

Jennings, Daniel T. and Mark W Houseweart. Field attractiveness of (E)- and
(Z)-11-tetradecenal pheronone blends to male spruce budworm not hs,
Choristoneura fwniferana (C enens). In Press.

Jennings, Daniel T. and Mark W Houseweart. Parasitismof spruce budworm eggs
by Trichogramma and absence of overwi ntering parasitoids. In Press.

Kendal |, David M, Daniel T. Jennings and Mark W Houseweart. 1982. A large
capacity pheromone trap for spruce budworm moths (Lepidoptera:
Tortricidae). Can. Entonol. 114:461-463.

Lawrence, Robert K., Mark W Houseweart, Daniel T. Jennings, Susan G Southard,
and WlliamA. Halteman. Development and Longevity of Trichogranma .
mnutum Ri [ ey gl-ly.m Trichogranmati dae) at three Iaborator?/ tenperatures in
Choristoneura fwiiferana ?Cl emens) and Sitotroga cerealella (Qivier) host
eggs. In Press.

My, Terry A, Diane E. My, and Maxwel| L. MCormack, Jr. 1982. Plant
response to. herbicides in clearcut conifer strips. Proc. Northeastern
Weed Science Society. 36:205-208.

M Cormack, Maxwell L., Jr., Ellis Sprague, and Ted Gau. 1982. Forest
veget ation management by aerial hexazinone treatments. Proc. Northeastern
Weed Science Society. 36:234.

MCormack, ML., Jr., E B Sprague, T.B. Saviello, and R J. Hendler. 1982.
Timng triclopyr and glyphosate treatnents on forest brush. Proc.
Nort heastern Weed Science Society. 36:209-214.

Cstrofsky, WD. and R O Blanchard. Anount and distribution of total
extractabl e phenols in bark of American beech in relation to the beech
bark disease. Abstract in: Phytopathol ogy. In Press.

Ostrofsky, WD. and R O Blanchard. Characteristics and devel opnent

of necrophylactic periderns in mature bark of Anmerican beech. USDA Forest
Service, Proc. |UFRO Synposium on Beech Bark Disease. In Press.

Ostrofsk?/, WD. and T.G Keefe, eds. Hardwood Forest Managenent and
Utilization, Proceedings of the Synposium Coop. For. Res. Unit Info.
Report 6, Maine Ag. Exp. Sta. Msc. Report 279. 43 pp. In Press.
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Saviello, T.B., ML. MCormack, Jr., J. Blanck and T. Gau. 1982. Hexazinone
pel lets for vegetation control in Mine. Supplement, Proceedings,
Nort heastern Weed Science Society. 36:98-99.

Schiltz, Harvey M, Gegory A Reans, WIlliamS. Warner, Thomas J. Corcoran,
Thomas B. Brann and Dale S. Sol onon. [Inpact of the Spruce Budwormin
Mai ne 1975-1980. In Press.

Seymour, R'S. 1982. Shelterwood managenent in budworminfested spruce-fir
stands. Abstract in: Proc. 6th Annual Eastern Spruce Budworm Research
Wrk Conference. Bangor, Maine. Jan. 5-6, 1982. p. 7.

Seymour, RS, Long-termeffects of the spruce budworm outbreak in

Mai ne. Proc. Meeting NE Section For. Prod. Res. Soc., W Lebanon, NH Nov.
2-3, 1982. In Press.

Shepard, R K 1982. Fertilization effects on specific gravity and diameter
growth of red spruce. Wod Sci. 14(3):138-143.

Shepard, R K 1982. Chenical proFertj es of red spruce (Piaea rubens Sarg.) on
three soils in north-central Maine. Coop. For. Res. Unit Res. Note 5, Muine
Ag. Exp. Sta. Msc. Rep. 252, Univ. of Mine at Orono. 5 pp.

Shepard, R K 1982. Response of a white pine (Pinus strobus L.) plantation
near Bethel to fertilization. Coop. For. Res. Unit Prog. Rep. 20, Maine Ag.
Exp. Sta. Msc. Rep. 275, Univ. of Maine at Orono. 6 pp.

Shepard, R K 1982. Response of red spruce (Piaea rubens Sarg.) to

fertilization in Northern Maine - fifth Kﬂear results. Coop. For. Res.
gnt Prgg. Rep. 21, Maine Ag. Exp. Sta. Msc. Rep. 276, Univ. of Mine at
ono. 8 pp.

Shepard, R K 1982. Response of red spruce (Piaea rubens Sarg.) to
fertilization in western Maine - third year results. Coop. For. Res. Unit,
grog. Rep. 22, Maine Ag. Exp. Sta. Msc. Rep. 277, Univ. of Miine at Orono.

pp.

Shepard, R K and Brann, T.B. 1982. Sone factors affecting the response of red
spruce (Piaea rubens Sarg.) to fertilization. Coop. For. Res. Unit Res.
Note 7, Maine Ag. Exp. Sta. Msc. Rep. 271, Univ. of Miine at Orono. 13 pp.

Sol onon, Dale S. and Thomas Brann. The Influence of the spruce budworm on
the spruce-fir Forest of Maine. In press.

Southard, Susan G, Mark W Houseweart and Daniel T. Jennings. 1982. Size
d!fferences of | aboratory-reared and wi | d-popul ations of Tri aho%rarrrra
mnutumRil ey (Hynenoptera: Trichogrammatidae). Can. Entomol. 114:693-698.

Sprague, Ellis and Maxwel| MCormack, Jr. 1982. Fosam ne, hexazinone, and
oxyfluorfen effects on forest vegetation. Proc. Northeastern Weed Science
Society. 36:235-236.
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Sprague, Ellis and Maxwel | McCormack, Jr. 1982. Herbhicide trials to suppress
gé%ﬂﬁfes in forest clearcuts. Proc. Northeastern Weed Science Society.

Steiner, KC, MW WIllians, WT. Bagley, KK Carter, F.C. Cech, D.H DeHayes,
R T. Eckert, RB. Hail, D F. Karnosky and WA Lemmen. Early performance
in a rangew de provenance test of Fraxinus pensylvaniea. Proc. 28th North-
eastern Forest Tree Inpr. Conf., Durham NH July 7-8, 1982. In Press.

Strauch, N. and K K. Carter. Tamarack selection. Abstract in: Proc. 28th

EFrtheastern Forest Tree Inpr. Conf., Durham NH July 7-8, 1982. In
ess.

Tebbetts, R P. and P.T. Caron. Collecting scions using a bow and arrow.
Abstract in: Proc. 28th Northeastern For. Tree Inpr. Conf., Durham NH July
7-8, 1982. In Press.
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TRANSFER ACTI VI TI ES BY CFRU PERSONNEL

Carter, K and N Strauch. Plus-tree selection in eastern |arch. Paper
presented ot 32nd Annual Pul p and Paper Open House, Univ. of Mine
at Orono. 16 April 1982.

Houseweart, Mark W, Daniel T. Jennings, Celeste Wlty and Susan G Sout hard.
Progeny production by Triahograrnma mnutumRil ey_#l—lymenopt era: Tricho-
grammatidae) utilizing eggs of Choristoneura funiferana (C emens) and
Sitotroga aerealella ?O!w er). Paper presented by M Houseweart at the
Joint International Meeting of the Entonol ogical Societies of Anerica,
Canada, and Ontario, 29 Nov. - 3 Dec. 1982.

Houseweart, Mark W, Daniel T. Jennings, Scott H Pease, and Robert K Lawrence.
Alternate hosts of Triehogramm mnutumRiley, an egg parasitoid of
Choristoneura fum ferana ?CI emens). Paper presented by Lawence at the
Joint International Meeting of the Entonol ogical Societies of America,
Canada, and Ontario, 29 Nov. - 3 Dec. 1982.

Houseweart, Mark W and Celeste \Mlt%. Insect pest of artificial regeneration in
Mai ne. Poster presentation at the Soc. of Amer. Foresters Symposium on
%Etlfllgégl regeneration of conifers in the upper Geat Lakes region. 26-28

t. :

Houseweart, Mark W Tviahogr-anma research in Mine. Paper presented to
menbers of the People's Republic of China delegation touring the
northeastern United States. 27 Aug. 1982.

M Cormack, ML., Jr. Herbicide technology to increase forest production (invited
ggpgr). ?gggal Meeting, Nova Scotia Forest Products Assn., Truro, N.S. 28-
an. :

MCormack, ML., Jr. Environnental confrontation involving forestry use of
herbicides (invited). Meeting, Mritime Section, Canadian Institute of
Forestry, Fredericton, N.B. 9 Mar. 1982

MCormack, ML., Jr. Forest protection in forest management (invited keynote).
Joint Annual Meeting, Nova Scotia Section, Canadian Institute of Forestry
and Forest Technicians Assn., Truro, N.S. 10-12 Mar. 1982.

MCormack, ML., Jr. Herbicide use in forestry (instruction). Pesticide

Applicator Training, USDA-Forest Service, Northeast Region, Laconia, NH
13-15 April 1982.

MCormack, ML., Jr. Harvesting technology and the future of our forest resource
(invited). 43rd Annual Convention, Maritine Lunber Bureau, Mncton, N.B. 3
June 1982.

MCormack, ML., Jr. Herbicide use in forestry (panel presentation). Annual
Summer Meeting, New England Soc. Aner. Foresters, Amherst, MA. 16 Aug.
1982.

M Cormack, ML., Jr. Herbicide inpacts on wildlife. Wldlife Issues in Mine,
Mai ne Audubon Conference, Augusta, ME. 23 Cct. 1982.
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McCormack, ML., Jr. Herbicide use in forestry (Panel participant).
30" TV program Canadi an Broadcasting Corp., Halifax, N B. 1982.

Cstrof sky, WD. Devel opment of exophylactic and necrophylactic periderns in
énar|celig8geech. Sem nar Presentation, Dept. Botany and Plant Pathol ogy, UM
ept . .

Cstrof sky, WD. Characteristics of necrophylactic periderns in mature bark of
Anerican beech. Senminar Presentation to the International Union of
gorest r139/852esearch Organi zation's Wrking Party on Beech Bark Disease.
ept. .

Ostrofsky, WD. Hardwood Headlines. Newsletter series Vol. 1, No. 1. Nov. 1982.

Cstrofsky, WD. Extractable phenol levels in bark of Anerican beech in relation
to the Beech Bark Disease. Paper presented at the Northeastern Division
Meeting of the Anmerican Phytopathol ogical Society. Nov. 1982.

Seymour, R'S. and C.J. Gadzik. Field tours of T12R6 thinning st u% given to
fol | owi ng groups: 1) Yale delegation led by DM Smith, 2 ritimes Forest
Ranger School silviculture group led by ML. MCormack, 3) St. Regis
foresters Giffith, Strathdee and Swanton, 4) Entire forestry and | ogging
staff of Geat Northern Paper, 5) Baskahegan Co. foresters and contractor
Colin Bartlett, 6) Mine Forest Service tour, co-hosted by Seven Islands
Land Co., 7) Pejepscot Paper forester Andy Strachan and contractors. 1982.

Seymour, R'S. and C.J. Gadzik. Review of T12R6 thinning study results.
B(reesegtggtzl on before Geat Northern Paper woodl ands staff meeting.
C. .

Hoffman, B.F., R'S. Seymour and M L. Blunenstock. Dermonstration of w nch
prebunchi ng technol ogy, Univ. Forest. Aug. 1982.

Take
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COOPERATI VE FORESTRY RESEARCH UNI'T ADVI SORY COW TTEE
1982 MEMBERSHI P

The nenbers of the CFRU Advisory Commttee during part, or all, of 1982 were
appointed to set priorities and review proposals for the Cooperative Forestry
Research Unit are as fol | ows:

~

Charles \ebb, Northern Forest Research Center, Int'|. Paper Co.(Chairnan)
M. Richard Giffith, St. Regis Paper Co.

Robert Cope, St. Regis PaFer Co.

E. Bart Harvey, Jr., Wodlands, Geat Northern Paper Co.

George W Weiland, Vice President, Dead River Co.

Barton Blum Project Leader, U.S. Forest Service

Fred B. Knight, InterimDean, College of Forest Resources
Aifford L. Swenson, President, Seven Islands Land Co.

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

James L. Robbins, Robbins Lumber Co.

Dwi ght E. Newman, President, Christmas Tree Acres

Cscar Selin, Georgia Pacific Corporation _

John Hartranft, General Manager, Boise Cascade Corporation

Robert Wthrow, Boise Cascade Corporation _

W liam Hepburn, Lunber Exchange of North Anerica (Hardwood G oup)

LI' Al SON TO FOREST RESOURCES RESEARCH ADVI SORY COW TTEE:

S=ss====oos=S

Ri chard Anderson, Conmissioner, Department of Conservation
Duncan Hew ett, Small Wodl and Owners Association of Mine

STAFF OF THE CFRU
(Decenber 31, 1982)

Fred B. Knight, InterimDean, College of Forest Resources & Dwight B. Deneritt
Prof essor of Forest Resources; Associate Director of Mine Agricultural
Experiment Station

Maxwel | L. MCormack, Jr., Research Professor of Forest Resources

Mark W Houseweart, Associate Research Professor of Forest Resources

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

Robert S. Seymour, Assistant Research Professor of Forest Resources

Katherine K Carter, Assistant Professor of Forest Resources

Thomas B. Brann, Assistant Professor of Forest Resources

Robert K. Lawrence, Assistant Scientist in Forestry

WlliamD. Ostr_ofskE, Assistant Scientist in Forestry

Charles J. Gadzik, Research Associate in Forestry

Paul R Messier, Research Associate in Forestry

Peter Caron, Research Technician

Ary R Morin, Unit Secretary
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CFRU COCPERATORS ON
DECEMBER 31, 1982

Al'len Rogers Co.
Anson Stick Co.
Banton, Inc.
Baskahegan Co.
J. H Beardsl ey
E.D. Bessey & Son

Bethel Furniture Stock, Inc.

Charl es Bl ood

Marven Bl unenst ock
Boi se Cascade Corp.
Bruce Brockway

P.M Chadbourne & Co.
Edward E. Chase
Christmas Tree Acres
Ral ph Cifford

Col unbi a Pl ywood Cor p.
Crooked River Dowel Co.
C.B. CQumm ngs & Son
Dead River Co.

Dow Chenmical U S A
Dunn Ti nber | ands

E.l. duPont de Nemours & Co.

Eyergreen Ener gy

Field Tinberlands
Forster Mg. Co.
Frederickson's Tree Farm
Ceor gi a- Paci fic Corp.
G eat Northern Paper
Hani ngt on Brothers
Hanover Dowel ! Co.

Har dwood Products

Houl ton International
Huber Cor p.

I nternational Paper Co.
lrving Pulp & Paper Co.
| saacson Lunber Co.

J.J. Tree Farm

Kear sage Peg Co.

Knight™s Tree Farm

Janes R LaCasce

Abbott Ladd _
Lunber Exchange of No. Anerica
Mai ne Christmas Tree Association
Mai ne Wod Turning Co.

Beat on Marsh (Andover WWod)
Ray MDonal d

Monsanto Agric. Products Co.
Mosehead Mg. Co.

NE Lunber Manufacturing Assoc.
Peavey Manufacturing Co.
Penl ey Corp.

Henry ™ Pl unmer

Prentiss & Carlisle Co.
Pride Manufacturing Co.
Pierre Rednond, Inc.

Robbi ns Lunber Co.

St. Regis Paper Co.

Fred P. Saunders Co.
Saunders Brot hers

Scott PaPer Co.

Seven Islands Land Co.

James W Sewal | Co.

Smth Timber| ands

Sprowl Brothers, Inc.
Stowel | Wod Products

J. A Thurston Co., Inc.

Cl ayton Tot man

Vel si col Chenmi cal Corﬁ.
\\estern Maine Forest Nursery
R Leon WIlianms Lunber Co
HG Wnter & Sons, Inc.

OTHER ORGANI ZATI ONS PROVI DI NG SUPPORT FOR CFRU PRQJECTS

Mai ne Forest Service USFS,

Di amond I nternational

Northeastern For. Expt. Sta. USFS
State & Private Forestry St.
Anne- Nackawi ¢ Pul p & Paper

Pej epscot Paper Co. Mlntire-
Stennis Fornula Funds
Evergreen Helicopters, Inc.



