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COOPERATI VE FORESTRY RESEARCH UNI T
ANNUAL REPORT - 1981

D RECTCR S REPCRT

~ Nineteen hundred and eighty-one (1981) represents a special year in the
history of the Cooperative Forestry Research Unit. This is the year in which al
menbers expressed their confidence in the work of the Unit by signing up for an
additional five years of work. Qur [osses in membership were near zero; one

i ndividual and one conpany. The conpany was | TT Rayonier which sold its land in
Maine. The |and was purchased bY another nember and that pledge was increased by
the appropriate figure. Three of our members increased their pledges signifi-
cantly because of added |and hol dings purchased from non-nenbers. The produc-
tivity and enthusi asmof our researchers has been recogni zed by you

The proposal for 1981-1985 called for new initiatives in white pine and
hardwood research, if funds coul d be obtained for the purpose, The anount of work
on white pine inthe Unit vas al ready a significant Part of the programin 1981
and some work was in Progress on_hardwoods; especially on genetics. M. Hean
Saunders, President of Saunders Brothers ga Unit menber), volunteered to work with
me to obtain support frommenbers of the hardwood manufacturing industry. The
anount of additional funds fromthis source was not expected to be |arge hecause
the acres of [and owned is small, Pledges were obtained from29 new memers
interested in a hardwood research Progranl These new menbers agreed that research
on growing trees needed to supply the industry was of more inportance to them at
the present than research on wood products.

~ The staff of the Cooperative Unit net monthly during 1981. These staff
meetings were beneficial to all of usinthe Unit as well as the Advisory
Conmi ttee. V& have been able to solve problems before they have become serious
and have communi cated our needs to one anot her

Ve thank all of the nembers for support during 1981 and especially Dr.
Charles Viebb and the other members of the Advisory Comittee for their help which
was given so willingly. The CFRUis a cooperative and its acconplishnents are
derived froma dedicated staff plus cooperators who have been wlling to give tine
to assure its success.

Fred B. Knight
Director March
1982

CHAI RMAN' S REPORT

The overal | goal of the Cooperative Forestry Research Unit is to conduct
research to provide the foundation for increasing forest productivity in Mine and
to dissemnate the results to the membership of the Cooperative. Toward this
end, one of the major themes in 1981 was technol ogy transfer enphasizing research
results fromthe first five years of the Cooperative
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In My a one-day technol ogy transfer synposiumwas conducted and attended by
a total of 112 people (90 percent members, 10 percent non-members). Numerous
topi cs were covered: white pine management, taxation, fertilization, herbicides
and thinning studies, budworm growth inpact, genetics, marketing and utilization
budworm research, and hardwood research priorities. Evaluation sheets conpl et ed
by attendees indicated ﬁeneral satisfaction with the synposiumand the need for
fol | ow-up symposia in the future.

In addition, CFRU scientists ﬁubllshed sone 12 articles as CFRU publications,
and 21 in other external media. Technology transfer was enhanced further by
NUNBrous contacts dur|nP,the year between CFRU scientists and CFRU members asking
for assistance on specific problens.

The year 1981 has been special in the life of the Cooperative for a nunber of
reasons. It was the beginning of the second 5-year increment of the Cooperative
Al'though the annual membership fee was increased to account for the effects of
inflation, interest of the membership remained strong. The number of contributors
grew from46 in 1980 to 63 in 1981, due to the addition of menbers having specia
Interests in hardwood silviculture, Dur|n% the %ear ending June 30, 1981
contributions to the CboBerat|ve totaled $251,566, compared to $223, 743 for the
year ending June 30, 198

~ There were two significant personnel changes within the Unit this year. The
first, Dr. Katherine Carter, assumed the position of Geneticist in January. Her
activity has been intense, and several CFRU publications have al ready come out
hased on her analysis of some of the work started by Dr. David Canavera

The second change occurred when Dr. David Fiel d assumed the Gddings Chair of
For est PO|ICY.MAthIn the School of Forest Resources. Dr. Robert Seymour was
selected to fill Dr. Field s position and to continue with the economc analysis of
i ntensive forest nana?enEnt and of various small-tree harvesting systems. Dr.
Seymour, a graduate of Yale University, has worked for several years in Mine as
part of the Geenwoods Project.

The pages to fol [ ow sunmarize research acconplishments during 1981. The
research varies fromhighly applied studies, e.P.i conparing herhici des for
0

vegetation nanagement or econoni ¢ copparisons of [ogging systems, to fundamenta
studies, such as definition of the [ite cycle of the white pine weevil

Looking forward to 1982, the nost inmediate, new objectives to be accomplished
are

1. Developnent of a plan of research for the economc comparison of
smal | -tree logging systens.

2. Recruitment of a hardwood silviculture technol ogist.
3. Developnent, of a plan of research for hardwood silviculture

Charles D. Viébb, Chairman
CFRU Advisory Committee
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PRQJECTS BY CFRU SCI ENTI STS

SILVICULTURE PROGRAM - Dr. Maxwel| L. MCormack, Jr

Intensive Forest Harvesting, Residue Management Practices, and Nutrient Cycling in
the Spruce-Fir Type of Northern Mine

This research is in cooperation with the U S Forest Service and G eat
Nort hern Paper Conpany on a Fa|r of watersheds on Wynouth Point, east side of
Chesuncook Lake. C. Tattersall Smth, Jr., Ph.D. student, initiated this study in
1979; he continued his field work through 1981

This project continued on schedule. During May 1981 Smith sanpled 40
addi tional SPruce and fir trees for nutrient analyses. These sanples were oven
dried and will be chemcally analyzed during the winter. The data will he conbined
with the 1980 biomass data to estimate the quantity of nutrients removed fromthe
site during harvesting.

Mechani cal harvesting of the treatnment watershed (118 acres), incorgorating
two full-tree systems, was initiated in June and conpleted on 13 July 1981. Han
crews and cabl e skidders worked on the site until 12 August to harvest |arge saw
t|?Per trees and to fell unmerchantable material in order to conplete the clear-
cutting.

Twelve plots (20 mx 20 mplus a 10 mbuffer zone) on the treatnent watershed
were harvested with a Koehring feller-forwarder during June and July. Three
treatnents were applied to these plots as fol | ows:

(1) 4 plots - residues conpletely removed,
(2) 4 plots - residues chipped and spread over plots, and
(3 4 plots - residues scattered intact.

Treatnment (1) represents a typical, full-tree mechanized harvest. Treatment (3)
sinmulates a traditional topping-and-delinbing-in-the-woods operation. The
chipping treatment represents a residue managenent systemfor which information is
needed. For treatments (2) and (3) the merchantable trees were renoved and piled
adjacent to the plots for delimbing in that [ocation. Tree-length boles were
forwarded to the roadside by skidder. Geen weights of the harvesting residues
were neasured within one to five days after the delinbing process. Residues were
then placed over the plots according to the assigned treatments.

~ Sanples of the residues were taken fromthe eight treatnent plots to provide
basic welght and nutrient content data. Laboratory processing of this material is
mmnw&ng'm%edmawllhdpcmmemtheﬁcnneofmomm& resi dues,
organic matter, and nutrients as it relates to harvesting systems management and
possi bl e interactions with site conditions.

_ Soi | organic pad characteristics are an inportant reflection of site quality
in spruce-fir stands. In order to evaluate existing conditions and changes after
harvesting, a preharvest evaluation of the organic pad was made at the 12 pl ot
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| ocations. These data are typical of the information being collected to charac-
terize the study site. They indicate the inportance of drainage condition inter-
actions which appear to exist in northern Mine forests. The organic pad dry

wei ghts, as they relate to drainage class, are summarized in the followng table:

MEAN OVEN- DRY VEI GHTS OF THE ORGANI C PAD FCR
THE TREATMENT WATERSHED PLOTS
SEGREGATED BY SO L DRAINAGE CLASS

Soi | Drainage O ass Organic Pad Dry Vel ght
(Tons/ acre)
Mbderately well -well (N=4) 23.80 + 2.44 --]
Somewhat poorly (N=4) 23.23 +3.76
Poorly (N=4) 33.30 + 9.23
Mean, all plots (N=12) 28.45 + 6.72

—One standard devi ation

Two pairs of Borous, ceramc cup, tension lysineters were installed at
depths of 25 and 50 cmon each study BI ot during November 1979. Soil solution
sanpl es have heen taken on a nonthly pasis from My to Novenber in 1980 and 1981.
Anal yses, to date, show increases in nitrate and cal ciumconcentrations follow ng
harvest. Nutrient concentrations differ by soil drainage class. Values for
Cct ober sanples before (1980) and after (1981) harvest are illustrated in the
fol  owing table.

TREATMENT WATERSHED SO L SOLUTI ON CHEM STRY FOR NI TRATE AND
CALCI UM SAMPLED OCTOBER 1980 ( PREHARVEST) AND OCTOBER 1981
( POSTHARVEST) GROUPED BY SO L DRAI NAGE CLASS

Sanpl e NDs CGa
Soi | Drainage C ass Dept h (ny/ 1) (ny/ 1)

(cm Oct. 80 at. 81 at. 80 at. 81
Moderately well 25 0.60 18. 36 3.65 4.42
(N-4) 50 0.34 12.13 2.19 3.74
Poorly - sonmewhat 25 0.01 0.18 1.53 1.18
poorly (N=8) 50 0. 06 0.12 2.03 1.83
Average, all plots 25 0.20 7.76 1.90 2.53
(N=12) 50 0.16 5.12 2.09 2.63
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These prelimnary results indicate the inportance of soil drainage to vertica
ionic movement following clearcutting. This sanpling will continue and nore
conpl ete eval uations are planned.

~Soi | distrubance is another asgect of post harvest conditions which has _
received consideration. I'n August 1981 a survex was conducted to characterize soi
di sturbance conditions on the treatment watershed. Using the previously
established grid sKstenl 100 random starting points were |ocated with road, brush
pile, and stream channel areas excluded. Line transects, 2500 cmlong, were
eval uated on random azinuths fromeach starting point. The |ength of each of ten
types of surface condition was recorded. These estinates indicate most of the area
was disturbed. Further evaluations of these data and conditions are planned, but
a prelimnary indication of percentages of the sanple transects in a selection of
the condition categories is shown in the followng table.

SUMMARY OF SO L DI STURBANCE
ON THE TREATMENT WATERSHED

. Range of Sanple , |,
Selected Categories Transect Lengths —
of Disturbance Type (percent)
Undi st ur bed 66 10 10
Conpaction, no scarification 18 2428 32
Scarification of organic mat Equi pnent 10 16
ruts, lined with organic soil Mnera
soil ruts

—Range indicates 95% confidence interval

Addi tional stydies of ground conditions and forest regeneration dynamcs wll
be initiated in 1982. The fate of vegetation which remained after harvest, and the
establ i shment of new growth will be rmonitored. Three permanent transects, based on
the original gr|d sKstenl have been |ocated across the watershed. A series of
preharvest and postharvest photographs taken along the transects is on file; this
will assist in docunmenting conditions and changes.

- This intensive field effort will continue Uwouhthecomnﬁfiehjsamon
This effort is facilitated through the cooperation of Geat Northern Paper Conpany
by their providing a site for the CFRU trailer which functions effectively as a
base of operations.

Thinni ng Spruce and Spruce-Fir Stands

The | ong-term phase of this research continued through 1981. The four study
sites previously reported were maintained and all individual study trees were
checked. The permanent tree records were updated and reflected some chanPes whi ch
included |oss of sone fir study trees due to spruce budworm caused nortality.
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Further plans have been made for the additional study site in Nashville
Plantation. It is now expected that a comprehensive study will be conducted on this
site through the admnistration of a harvesting systemevaluation to be conducted hy
Dr. Seymour in cooperation with Seven Islands Land Conpany.

Individual tree data are being utilized to evaluate t ree characteristics in
order to develop information for simulation of stand conditions. Crown dianeter
I's one neasurement which is being appraised. A more intensive effort is planned
as five-year responses hecome available on the treated areas.

éeria{ Application of Herhicides for Minagement of Undesirable Vegetation in Maine
orests

~ During 1981 presentations at the 36th Annual Meeting of the Northeastern Wed
Science Society several invited papers reported results fromthis project. One
PaPer summari zed one-_and,three-Kear,responses of vegetation in clearcut strlﬁs
followng aerial application of herbicides (My, My, and MCormack, 1982). This
Is of special interest because it relates inplications of herbicide-induced vege-
tation changes to wildlife use.

Through the cooperation of Georgia-Pacific Corporation and Northeast Heli-
copter, an aerial application of Iiquid hexazinone (Velpar®) was tested (MCornack
Sprague, and Grau, 1982). In general, efficacy inmproved with increasing rates of
aBp!|cat on (up to 2 Ibs active ingredient per acre) and addition of simazine
( rlncepﬁ provi ded some enhancenent. Though satisfactory control of red maple was
not achieved, there was excellent suppression of beech, aspen, raspberry and

grassSes.

~ First-year results of a study, incor orat|n? considerations of rates and
timng of applications, triclopyr (Garlonﬁitfornu ation, and tr|cloryr combi nati ons
w th gl yphosate %Roundup*) were reported (MCormack, Sprague, Savie
Hendler, 1982). The conclusions of this report were:

L Triclopyr and ?Iyphosate.treatnﬁnts provided silvicultural advantages
over a range of rates, site conditions, and timng of application

0, and

2. Arange of conditions through the grow ng seasons and between sites
had an influence on efficacy.

3. Hgher rates of application and use of the ester formulation for
triclopyr treatments can help to conpensate for some negative
environnental influences

4. Ste preParation objectives tend to be nore readily acconpl i shed
with early season applications. Release treatments are nore
secure later in the season within the limts of the onset of autum

conditions which vary greatly among sites

5 Conbinations of glyphosate and triclopyr show excellent potentia
for silvicultural effectiveness using reduced quantities of herbicide

Rel ative effectiveness of the combination treatments is illustrated in the fol-
lowing table of selected data which were extracted fromthe conplete paper. The |ow
ratings fromthe Septenmber applications are attributed to rainfall shortly after the
treatments were conpl et ed.
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SELECTED ONE- YEAR SI LVI CULTURAL EFFECTI VENESS-'
RATI NGS FOR CONTROL OF FOREST BRUSH ON A
STUDY SITE IN HOALAND, MAI NE
Rat e?/ Tinme of application
Ib/a
Her bi ci de June |July Aug. Sept.
triclopyr amne 3 9 8 9 9
triclopyr ester 3 8 9 9 8
gl yphosate 3 9 9 10 5
tricIoEyr am ne
+ gl yphosat e .38 +.5 8 8 9 3
triclopyr ester
+ glypﬁosate 5 +.5 6 8 9 8

—Zero to 4 represents inadequate silviculture! advantage; 5is the
threshol d of benefit; 6 to 10 indicate increasing silvicultura
effectiveness up to conplete control. These val ues represent
averages of four independent appraisals on replicated plots.

21
— Al rates are active ingredient per acre treated

During 1981, four-year height growth of released conifers was measured
across the treatnent blocks at the Austin Pond study site. The data collected
are being processed. As an exanpl e, sunnarr data fromthe triclopyr treatnents
and one control block are shown in the follow ng table.



AVERAGE TREE HEI GHTS, REFLECTI NG FOUR- YEAR
GROMH FOLLON NG TRI CLOPYR TREATMENTS, AT
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THE AUSTIN POND STUDY SITE

Control (No | Triclopyr Trie'| opyr Triclopyr + 2,4-D
herbicide) 2 Tbsla-/ 4 lt|is/a 2 + 2 Ibs/a
RED SPRUCE
- a1 s 4 45
- (centimete b 520
Height at treatment (1977) — 88.5 £
Total height (1981) 142.3 189.2 171.7 175.7
4-yr. height growth 64.8 100.7 89.7 99.5
BALSAM FIR
5 74
N Height at treatment 0 63 C1--
- (centimete jp . |
1 N\"777\ nA = 782 £ - ,,
Total height (1981) 146.0 201.0 189.2 199.8
4-yr. height growth 53.3 122.8 108.1 123.1

—Averages represent neasured trees (N) sanpled fromtwo separate 2.4 acre

treat ment bl ocks.
21

Rat es expressed as active ingredient per acre treated
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FOREST PROTECTION - Dr. Mark W Houseweart
.  Vite Pine Wevil Studies:

Research efforts on the white pine weevil, Pissodes strobi (Peck), over
the past 3-4 years have resulted in three major journal articles. The first,
on fall tenporal behavior, was published in Annals of the Entonol ogica
Society of Anerica in 1979. All CFRU nenbers shoul d have received a copy of
that manuscript. Two other articles have been accepted by the sane journal
and althou?h only the abstracts are presented here, all nenbers will receive
reprints of these two manuscripts as well.

Life Tables

Life tables were constructed for 3 generations (1977-80) of the white pine
weevi |, a pest insect of eastern white Flne, Finns strobus L. Typically, female
weevils oviposited ca. 140 ePgs/tern1na | eader of a host tree in the spring;
however only one progeny adult survived to the follow ng spring. Average genera-
tion survival (SG=0.008) and total generation mortality (K = 2.08) reflected
observed smal| increases in weevil infestation each year. Key factor analysis
suggested that larval, pupal, and winter subnortalities were influences on popul a-
tion chanPe. Subnortality factors were (1) egg infertility, (2) pitch-drowning,

53 | arva intrasBecific conpetition, (4) natural eneny predation and parasitism
5 non-energent rood adults, (6) unknown cause(s) of death, and (7) effect of
climatic conditions on overwintering adults.

Spring Activity Patterns
______________________ f

~Spring activities (emergence, feeding, mating and oviposition) of adult white
pine weevils were monitored fromlate April to early July 1979. Wevils emerged
fromoverwintering sites in late April, peaked in nunbers/tree by md-My, and
none were found on host trees by early July. Adult activity peaked in early My
and appeared to be therno-photoperiodic. Geatest activity during the 4-hour
interval checktines occurred in the late afternoon-early evening (1300, 1700 h)
and decreased to [ow levels until the fol lowi ng norning (2100, 0100, 0500 h).
Adul ts occupi ed upper-branch new growh dur|nP scot ophase, but moved to branch
stems during photophase. Wevils are negat!ve y phototactic, and response tine to
different wave-lengths of |ight varied during scotophase. The weevils occupied
the | eaders of host trees the first two weeks of nonitoring, but toward season's
end were found more often on first whorl lateral branches.

Length of current-year growh of |eaders was influenced by magnitude of
weevi| damage. H ghest [evels of inmature weevil damage resulted in |eader
nortality. Leaders that sustained an internediate |evel of weevil danaﬁe
ramﬂmda“vaImwwa,Ie%ﬁhofnwvmomhvms&gmfmamlylﬁst an
| eaders with al nost no weevil danage.

[1.  Spruce Budworm Proj ects:

~Both |aboratory and field studies using Triehogramma mnutumRiley have been
continued in this year's research efforts on the spruce budworm Chori stoneura
fumferana (Cem). Laboratory studies (cooperatively with Dan Jennings, USFS)
enphasi zing T. mnutumfecundity, longevity, developrment, size differences and
host - age accePtablllty have resulted, thus far, in three manuscripts in press
(abstracts follow). Analyses and writeups are still proceeding on the two other
| aboratory studies.
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A Lab Studies:
Host - Age Acceptability

Spruce budworm egg deposition spanned 27 days during both 1979 and 1980. The

ePg deposition curve i's essentially a normal bell-shaped distribution with a
sl'rght skewto the right. Spruce budwormeggs are nost acceptable to T. minutum
for successful parasitismduring the earlier stages of host egg devel opnent. Para-
sitismrates at two different tenperatures (21°C and 27°C) were significantly

reater for 1- to 3-day-old eggs than for 6- to 8-da¥-0|d spruce budmorn1egg§.

jor reduction in host egg acceptability occurred after the 5th day at 21°C and
after the 4th day at 27°C.

Triohogramma Size Differences

Three body dinensions (body |ength, head width, and abdomen width) were
used to determne size differences between |aboratory-reared and wild popul a-
tions of T. mnutum Six separate ?roups of T. mnutumwere nmeasured: three
groups reared fromSitotroga aerealella (Qivier) eggs, two fromlaboratory-
reared spruce budworm eggs, and one fromwild popul ations of spruce budworm

Both female and male T. mnutumfrom spruce budworm (large host) eggs
were significantly larger for all neasured paranmeters than T. m nutumfrom
S. cerealella (small host) eggs.

A significant reduction in parasitoid size was observed during the initia
generations of T. mnutumreared in the smaller host (s. cerealella]. However,
this size reduction was not permanent. Follow ng nunerous generations in the S.
aereal el la host eggs, a significant increase in parasitoid size was noted within
the first generation of T. mnutumreared in the spruce budworm host eggs.

Tri ohogramma Fecundity

Mean daily fecundity of the Maine strain of T. mnutumin two |aboratory-
reared hosts #c. fumferana and S. cerealella) was significantly different. The
mean energed fecundity/femal e/day was 15.2 using C. fumferana as a host, while a
mean fecundity value of 10.9 was obtained when S. aerealella was used. A though not
significantly different, the total production of progeny was nunErlcaIIK superior
using the S. aerealella hosts. Significantly nore eggs were deposited the first
day than in subsequent days, regardless of the host eggs utilized. W found no
significant reduction in progeny produced by females in relation to day of nale
death as previously reported. W did find a significant decrease in the sex ratio
(i.e., fewer females) as the daily egg production proceeded. W found that 69.7
percent of the [ife of the females was spent OVIPOSItIng when S. oerealella eggs
were the host, while significantly less tine (only 59.8% was spent ovipositing in
the C. fumferana (spruce budworm eggs.

B Field Studies:

Field studies this year involving the aerial release of T. mnutumwere
handl ed solely by the CFRU crews, since CANUSA funds were no |onger avail able.
During the release operations we hosted a group of research scientists from
Ontario Mnistry of Natural Resources and Guel ph University, who will be con-
ducting their own field releases of T. mnutumin 1982.
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Qur 1981 field tests were conducted on five 10-acre blocks, established |ast
year on land owned 3%,Gborg|a-PaC|f|p Corp. Each of the five studE areas consi st ed
of a 10-acre block which contained five 0.2-acre circular plots, Each block was a
mninumof 5 mles fromall other blocks and received no insecticide applications
during 1979, 1980 or 1981. Baseline data on native T. mnutwn popul ations were
obtained in 1980 by methods described in the CFRU 1980 Annual Report.

- O 2, 8and 15 July of 1981 "Maine-strain" T. mnutumwere released by
helicopter on King Brook (KB), Lanbert Lake (LL? and Veesl ey (W) 10-acre bl ocks
The Qifford Stream (CS) and Tomah River gTRN,b ocks served as controls, The
Ceorgia-Pacific helicopter, piloted by John Nichols, was used on all release
operations. An electric insect eqg dispenser mounted inside the helicopter cabin
was connected via plastic tubing to a Venturi-type dispensing funnel attached to
the helicopter skid plate. The estimated nunbers of T. mnutimreleased on the
three dates were 164,000, 140,000 and 243,000 femal es per acre respectively (tota
rel ease = 547,000 femal es per acre).

~The 1981 branch sanplin% procedure used to eval uate parasitismrates was
modified fromthat used in 1980. Because of a concern about the possible effects
of wind during releases over these small study areas, a greater proportion of the
branch sampling in 1981 was conducted in the center of each 10-acre block. On 27-30
Jul'y, 60 balsamfir and 10 spruce trees were pole-pruned fromeach center plot
whi ch was enl'arged this year to 1.0 acre. Ten bal sam fir were sanpl ed from each of
the four corner plots (0.2 acre). Where possible, 1981 branch sanples were taken
fromthe sane trees sanpled in 1980. In the analysis of parasitismrates, both the
percentage of budmorn1e&g% parasitized (PERCENT) and the percentage of budworm egg
masses parasitized (EMPERC) were exani ned

Prelimnary analyses of the 1981 data showed no 5|?n|f|cant differences (P
< 0.05) between the parasitismrates observed on balsamfir and those on

sPruce. Also, plot [ocation within the release blocks did not significantly

arfect the observed parasitismrates. Because of these results, and because of

the IarPer sanpl e sizes available frombalsamfir in the center plots, only

data collected fromthose trees were used in further analyses.

. Althquqh the level's of parasitismwere disappointingly low, we did find sig-
nificant differences between the release blocks and control blocks (Table 1). The
val ues of PERCENT at V%sleY and of EMPERC at \ésley and Lambert Lake were signifi-
cantly greater than the values for either of the control blocks. At the other re-
| ease area, King Brook, these parasitismrates were significantly greater than only
the Tomah River site

Althou%p parasitismrates can be legitimtely conpared between release and
control blocks, a certain amount of variation is present simply because of the
differences related to separate |ocations, Because of this factor and because

of the low parasitismrates in 1981, the baseline data we obtained in 1980
became very inportant. Wth these data we conpared parasitismrates between
years (i.e., pre- and post-release) within treatnents (Table 2). Athough the
parasitismrates in the release treatment are higher in 1981 (post-release%,
the differences are not statistically significant. In the control areas, the
Eercentage parasitismof budwormeggs (P RCENT? was not significantly different
etween years, and the percentage parasitismor egg masses (EMPERC) was
significantly less in 1981
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To exanine nore closely the change in parasitismrates between years, this
change was conputed as a percentage of the first-year parasitismrate. Wen this
1980-81 percent change in parasitismwas analyzed, all study blocks except King
Brook had a reduction in parasitismrates from1980 to 1981. No significant
differences (P < 0.05) were found, however, hetween any of the bl ocks.

Table 1. Mean percentage parasitismin center-plot balsamfir in
1981 by study bl ock

TREATVENT BLOCK PERCENT EMPERC
RELEASE KB 45 5 04® 6. 716
LL 54 4, 24%¢ 9. 74
W5 54 8. 842 12. 722
OONTRCL CS 52 2.79" 3.43"
TR 47 0.00% 0 00C
F Val ue 325 5. 61
F Prob. 0.0127 0. 0002
gonif . * *

Means within a colum fol lowed by different letters are signifi-
cantly different using Duncan's nultiple range test at <* 0.05.

Tabl e 2. Mean percentage parasitismin center-plot bal samfir by
sanpl e year and treatnent.

SAVPLE RELEASE BLOCKS CONTROL BLOCKS
YEAR n PERCENT EMPERC n PERCENT EMPERC
1980 71 4.75 8.52 46 1.40 4.11
1981 153 6. 36 9.92 99 1. 47 1.80
F Val ue 0.62 0.34 0.01 4,55
F Prob. 0. 4337 0. 5627 0.9349 0. 0346
Sonif. NS NS NS

Forest conditions in most of the study areas were visibly worse in 1981
than in 1980. Increased spruce budwormcaused defoliation and nortality were
evident. The most severe conditions were observed at the Tomah River site.
Because of our concern about what effects these changing conditions mght have
on parasitismrates, we examned the quanUtg of spruce budwormegg masses which
were available for parasitization, In 1980, 95.2 Rercent of the sampled bal sam
fir branches and 90.7 percent of the spruce branches contained current-?/ear
budworm egg masses. In 1981, onlr 83.1 percent and 72.0 percent of the fir and
spruce sanples, respectively, held new egg masses.
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~This decrease is also illustrated by the reductions in egg mss density.
Density (CUNIT% Mﬁg cal culated on the basis of a standardized unit of branch
size (I.e., 600 cm). The equation used was:

rijMj - Nunber of current-year budwormegg masses x 600
Total foliage area of sanple branch in cm

Inall three release blocks and in the Tomah River control block, there were
significant decreases in egg mass density. Qver all the release bl ocks the

density of egg masses available for parasitization drogped from10.97 to 5. 30
cunits. The density at Tomah River decreased by over 75 percent, from 1L 38 to
2.50 cunits, The Clifford Streamcontrol block was the.onlg area which did not

have a significant decrease in egg mass density (3.76 in 1980 and 4,84 in 1981). It
Is alsointeresting to note that the Gifford Streamsite, a control block, had
1981 parasitismrates that were not S|gn|f|pant!y different fromthose at King
Brook, a release area (Table 1), The above inplies that a delicate balance exists
between |evels of egg mass densities and levels of T. mnutum parasitism

Qverall in these tests of aerial releases of T. mnutwn, parasitismrates
were at lowlevels. This was evident even in the release blocks, although
%ara3|t|sn1rates there were significantly greater than those in the control areas

he reduced level's of current-year spruce budwormegg masses aPpear to have
played a [arge role in the [ow parasitismrates observed. W also believe that
the actual nunber of female parasitoids available for release (547,000
femal es/acre) was nuch too |ow (reductions due to decreases in sex ratio, sting
and emergence rates). The original goal was to release 1.5 mllion females/acre;
but that guantlty was not avallable to us on the required dates. Because the
spruce buaworm eqg mass deposition period in 1981 ended a bit earlier than in
1980, it is also possible that the timng of the third release date was somewhat
late for those parasitoids to be effective. Such a situation would reduce the
effective release rate even further to approxi mately 300,000 females/acre

If further testing of T. mnutwn aerial releases is to be undertaken, some
changes in the operation would be necessary. Primary among these would be the
establ i shment |ocally of a facility for mass rearing several nillion parasitoids.
Wth this capability we would have nuch greater control over production of the
required numoers of T. mnutum Sufficient parasitoids must be available when
needed to provide for greater flexibility intimng of releases.

Qther field studies of T. mnutuminvolved alternate hosts and stand measure-
ments. Since the actual field work was completed this fall, a significant amount
of time has been devoted to the alternate nost-stand measurenent report. Although
inconplete at this time (due to delayed taxonomc identifications) the report
shoul d be finished before next summer.

[Il. Regeneration Insects:

~ Anewarea of focus for the CFRU protection research has been approved by the
Advisory Comittee. In general, this is the study of the entonological inpacts of
both artificial and natural regeneration.

Both Robert K. Lawrence, Assistant Research Scientist, and Celeste Velty, an
entomol ogy graduate student, are devel oping specific proposals along these |ines.
Celeste's research will be concerned with a relatively new,Pest (de arklng
meeV||s)_affect!n% Plantat|on establishment. Her studies will be conducte
cooperatively with International Paper Conpany research entonologist, Sue Gol dman



- 14 -

MARKETI NG, UTI LI ZATION, AND ECONOM CS - Dr. David B. Field
(January 1 - August 30)

Work continued through August 1981 on two major projects:

1 Pubkgp benefits fromprivate forest [and ownership and managenent
in Mine.
2. Anintroduction to the financial analysis of forestry investnents.

The first of theseis a Ion?-tern1Br01ect that has produced several publications on
various aspects of Maine's forest-based econony, but none dur|n8 cal endar year

1981, The second project also produced no publications during 1981, but a report
bearing the sane title as the project will be published in the sumer of 1982. The
report will present a conprehensive view of forestry investment analysis, _

i ncorporating discounted cash flow procedures that include the effects of inflation
aPF t?xa%!on and using several case studies fromsmal| woodlands in Mine for
i1Tustration

Dr. Fields responsibilities chan%ed on Septenber 1, 1981 fromoprimrily
research to primarily teaching. Research on these projects will continue
outside the CFRU, but at a slower pace

TI MBER MANAGEMENT AND HARVESTING - Dr. Robert S. Seymour
(November 1 - December 31)

~ Dr. Seymour began work as Dr. Field's replacenent on Novenber 1, 1981. The
appoi ntment of Dr. Field to the Gddings Chair made possible a revised direction
for this branch of CFRU research. Although the programis still in early stages
of development, it will likely involve work in two general subject areas: 1?
anaIYs|s of timber management strategies for Mine's forests, and (2) devel opnent
and field testing of alternative harvesting systens de3|ﬁned to exPand foresters
stand-treatment capabilities and extend wood supplies. The new title of "Timber
Management and Harvesting" more accurately describes the work which will be done

Because this is essentially a new position, Dr. Seymour was given a mandate by
the CFRU Advisory Commttee to develop a 8rob|en1anaIYS|s for these general subhect
areas, as was done for each position in 1976-77 shortly after CFRU was establisnhed.
Once approved, this document will provide the basis for specific research projects
gto be proposed |ater) which address the problens outlined. To this end, contacts

ave been made with several |andowners, wth many nore field visits being planned

for 1982

Proposed cabl e-yarder eval uation in thinning study

~In November, Drs. Seymour and McCormack visited a proposed th!nn|nP-study
site near Ashland (in Nashville Pit.) on Seven Islands |and. Tentative P ans were
made with Seven Islands' foresters to expand the study into a |arge-scale
wﬂWmnmmemmﬂmamwMamwcM&wmmmmmn%wma
skyline systenl now in operation on Seven Islands |and near Rangeley). In the
process of harvesting the thinning sites, we hope to test various systens for

rebunch|nP smal | -diameter wood to the Tinmbermaster or conventional skidders.

heoretical advantages of prebunch|ng for th|nn!nF dense spruce-fir stands include
(1) less residual -stand damage and (2) substantia IK | mproved production of the
more expensive yarding machines, hut these need to be demonstrated in the field
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New Research Associ at e

The resignation of Ellis Sprague (to take effect March 1, 1982) provided an
opportunity to recruit an individual with specific skills and hands-on experience
wth innovative harvest!nﬁ methods and machines. The idea is to have the new
Eerson work as a teamwith Paul Messier, now Dr. Seymour's research associate

oth individual's would then work under the collective direction of Dr. MCormack
and Dr. Seymour. At year's end, the position description had been prepared, to be
filled at the Research Associate level, and the advertising process was initiated
]he new person shoul d be on staff by April, 1982, in tine to being field work in

une.

FOREST FERTI LI ZATION - Dr. Robert K. Shepard

Work during 1981 was divided between spruce (approximately 60 percent of the
total effort) and white pine (approximtely 40 percent of the total effort).

Spruce

Establ i shment of plots in north-central Mine as part of the stud
determne response to fertilization on soils that differ primrily in drai 86
(poorly drained, somewhat Roorlg drained, and moderately well to well drained) was
continued. By the end of the 1981 field season, apPrOX|nateIY 150 plots had been
establ i shed. On poorly drained soils, which suPpor stands of both red and bl ack
spruce, plots are nearly evenly distributed between the two species, Plots on the
remaining better drained soils are comprised predomnantly of red spruce.

h
|

study to
in draina
I r

In early June one plot in each of 15 plot pairs that had been established in
1980 was fertilized with nitrogen at a rate of 200 pounds per acre. The remaining
plot of each pair will serve as the control. These plot pairs were equally
distributed among stands on soils of each drainage classification.

~Specific gravity determnations on cores taken from domnant red spruce
growing on the different soils were conpleted. These suggest.that specific
Prav!ty I's highest intrees growng on the poorly drained soils. Extractive and
ignin contents of the wood are al so being determned, but these determ nations
have not yet been conpl et ed

~ Measurements were made in plots in unthinned stands near Ashland and
Monticello that were fertilized in 1977 and that had grown for 5 years since
fertilization, and in thinned and unthinned stands near Rangeley that were
fertilized in 1979 and that had grown for 3 years since fertilization
Anal yses of these measurements are not yet complete. Cores were taken from
the Ashland and Monticello stands for specific gravity determnations

Wite Pine

, Plots were established in six stands in western Maine and in two stands
in south-central Maine. Plots that had been established in four stands in

western Maiine in 1980 and those in the two stands in south-central Maine were

Fer%ligzeg. Thi's brings to 12 the number of stands in which plots have been
ertilized.
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~ Dianeter measurenents were nade in four stands in western Maine that were
fertilized in My, 1980. Results of these measurements indicate that 100 ﬁounds
of nitrogen per acre was by far the best treatment. Trees that received tnhat
treatment grew 40 percent nore in dianeter than the control trees during the 2
years since fertilization. These early results suggest that considerable
enphasi s shoul d be placed on devel oping a response curve for nitrogen fertili-
zation and that the testing of other nutrients shoul d be reduced, except where
obvious deficiencies exist. The possible interaction of fertilization wth
understory control on growth of the pine overstory should also be investigated.

TREE | MPROVEMENT - Dr. (Catherine K Carter

Bl ack Spruce Progeny Test

“Kevin Kenlan conpleted his MS. thesis, an analysis of differences anong 79
seedl | nP,famHes of black spruce from16 stands in Maine ’Kenl an, 1980). At age
3, seedlings fromstands originating inthe central part of the state were
taller, onthe average, than those originating in northern Mine. However, some
above- averaPe fam|ies were found in nearly every stand. Seedling growth rate

was not well correlated with Farental growth rate, indicating that the selection
of suReH or black spruce should be hased on pro?eny tests rather than on the
growth rate of individual trees. The seedlings

f : romthis st udg have been out-
planted at 3 sites in the state and their future growth will be nonitored to
provide nore information about optinumselection strategies in black spruce.

Black Spruce Provenance Test

‘A range-wide black spruce provenance test was planted in 1976 at two
| ocations and was re-neasured dun_nP the summer of 1981, Data analysis is in
progress and results shoul d be available by md-1982. Prelimnary indications
are that, incentral Mine, the fastest-growing black spruce provenance (from
Val cartier, Quebec) is nearly 4 times as tall as the shortest provenance (from
Steamoat Mn., British Columdia), Trees fromthe St. Lawence River Valley and
the Geat Lakes Region were nost frequent|y above-average in height.

Larch Plus-Tree Sel ection and Rooting Tests

During the autum of 1981 a selection programwas initiated to locate native
tamarack trees havi nﬁ above-average formand growth rates. The goal is to select
aﬁprom mately 30 such trees throughout the state. Cutti nﬁs will be taken from
the trees next year and subjected to rooting trials in the greenhouse to
determne the best rooting method.

Wite Spruce Provenance-Progeny Test

~ Ron Tehbetts is nearing conpletion of his MS. thesis on white spruce.
Height and dianeter of 119 seedling fam|ies from31 stands in Ontario, Quebec,
and Maine were measured after two years in the nursery. Nine of the top ten
stands were fromthe Beachburg, Ontario area and averaged 15 percent taller
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than the study mean and 37 percent taller than the |ocal Mine sources. The
seedlings fromthis study have been outpl anted at 2 sites and will continue to
provide information about conparative growh rates.

Exotic Larch Species Tests

Three plantations of exotic larches were established in 1977, including

Provenances of European larch (Larix deaidua MII.), Japanese |arch (Lavix
eptolep-is (Sieb. et. Zucc.) Gbrd.%, Siberian larch (Larix siler-ica Ledeh.), and
European x Japanese hybrids. After 5 growing seasons, survival and growth rates
are excellent for many provenances LTabIe 1). European, Siberian, and hybrid
larches are general |y taller than the Japanese larch. [n the Qrneville Tup.
plantation, the average height for all trees was 7.3 ft, with individual trees
reaching over 11 ft in height. The large variation in growh rate among species
and among provenances indicates that significant gains can be made by selection of
the seed sources which are best adapted to growth in Mine

Table 1. Sunmary of exotic larch species and provenance tests..
Trees in all plantations were contain erized seedlings
planted in 1977.

Heights, in feet

lantation
Location 1981 1979 Comment s
T5 R4
Overal | mean: 5.2 2.0 European, hybrid, and
Provenance 7.0- 3.0 3.0- 1.2 Siberian larches were
nean range: generally taller than
Japanese.
European Av. 5.9 2.3 Provenance survival
Eur. range: 7.0 - 5.1 3.0- 1.7 ¥al ggg,/ ra_ngﬁd from 92%
. 0 33% with an average
Japanese Av. : 4.8 1.9 o 5%
Jap. range: 6.4 - 3.0 2.6 - 1.2 This is a northern site
Hirid Av. 5.6 2.2 which was clearcut and
Hybrid range: 6.1- 4.3 2.6 - 1.6 planted with no site
Siberi an: 6.6 2.4 o
Oneville
Overal | mean: 7.3 3.1 European, hybrid, and
Provenance SONE Japanese proven-
mean range: 9.3-60 41-23 Samc_es Igrew fagtfest.
. urvival ranged from
European A 77 3.1 100% to 56% wi th an
Eur. range: 9.0-64 30-17 average of 85%
Japanese Av. : 6.6 3.0
Jap. range: 7.9 - 6.0 3.4- 2.4
Hybrid Av.: 8.6 3.6
Hybrid range: 9.3-7.8 4.1-3.1
Siberi an: 8.1 2.7
Dover - Foxcrof t
Japanese AV, : 6.7 7.9 - 3442 - Survival ranged from

Jap. range: 4.9 2.5 100%to 39% with an

awovano n-f fl~°/
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GROAMH | MPACT STUDY - Dr. Thomas B. Brann

The Maine Spruce Budworm Growth Inpact Study was initiated in 1975 to monitor

the effect of spruce budwormon the forests of northern Mine. Approxinatelr 400 -
1/20 acre permanent plots are established throughout the state. Approximtely

66

Percent of the plots are located in spruce-fir type stands and 33 percent are

ocated in m xedwood stands.

“Each plot is visited annual |y and data are collected. The following is a
prelimnary analysis of tree mortality on those plots during the years 1975-1981
Mrtality is divided into classes by ﬁrobable cause, |ncIud|nE budwor m caused

bl owdown, cutting, |ogging damage, ot

er known causes, and un

nown cause.

In the presentation to follow, nortality due to |ogging damage and cutting has

been removed for sinplification

Exam nation of nortality on these sanple plots indicates a sharp rise in
nortality since 1975. The nost rapid increase occurred in 1980-1981 six years into

the project (Figure 1).

Mrtality
stands (Figure 2
than in mxed wo
and noting the s
total nortality

S

tands. This is evi

d
|
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types, there has been a significant reduc
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Will be interesting to see if this simlarity persists
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Finally, Figures 6 and 7 show a decrease in mortality with an increase in
mean stand diameter that can again be attributed to a higher proportion of fir
in stands with small mean diameters.
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Figure 6. Mortality in square feet per Figure 7. Mortality in square feet

acre by diameter class and per acre by dianeter class

Year for the spruce-fir and year for the mxed

orest type. wood type

CONCLUSI ON

It is inportant to note that these are prelimnary results of the first
Si X Years of the study. However, the data do appear to Support the fol |l owi ng
concl usi ons.

~ There has been a significant increase in mortality inthe 5to 6 year
period followng the initration of heavy defoliation.

~ The most significantly affected species inall forest types is balsamfir and, as
firis a larger conponent of the spruce-fir type, that type has suffered the nost
severe |osses to budwormnortality.

The representation of fir in spruce-fir and mxed wood types has been steadily
reduced to approxi mtely equal level's of 25-30 sq ft of basal area per acre.

Stands with small nean stand dianeters have lost a higher proportion of their
Basaltarea to budwormassociated mortality than those with a [arger mean stand
| ameter.
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The menbers of the CFRU Advisory Committee appointed to set priorities and
review proposal s for the Cooperative Forestry Research Unit are as foll ows:

Charles Miebb, Northern Forest Research Center, Int'|. Paper Co. (Chairman)
Richard Giffith, St. Regis Paper Co. (Secretary)

E. Bart Fbrver, Jr., Wodl ands, Geat Northern Paper Co
Ceorge W Weiland, Vice President, Dead River Co.
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Cifford L. Swenson, President, Seven Islands Land Co.
Harold M Kl aiber, Chief Forester, Scott Paper Co

James L. Robbins, Robbins Lunber Co.

Dwi ght E. Newman, President, Christmas Tree Acres

Oscar Selin, Georgia-Pacific Corporation
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John Hartranft, CGeneral Manager, Boise Cascade Corporation
Tenpl e Bowen, Bureau of Forestry, Departnent of Conservation

STAFF OF THE CFRU
(December 31, 1981)

Fred B. Knight, Director & Dmght B. Deneritt Professor of Forest Resources;
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Associ ate Research Professor of Forest Resources (Jan. 1-Aug. 30) Mark W
Houseweart, Associate Research Professor of Forest Resources Robert K. Shepard,
Jr., Associate Professor of Forest Resources Robert S. Seynour, Assistant Research
Professor of Forest Resources(Nov. 1-Dec. 31) Katherine K. Carter, Assistant
Professor of Forest Resources Thomas B. Brann, Assistant Professor of Forest
Resources Robert K. Lawrence, Assistant Scientist in Forestry Paul R Messier,
Research Associate in Forestry Ellis B. Sprague, Research Associate in Forestry Any
R Mrin, Unit Secretary Peter Caron, Research Technician
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