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TASK FORCE STUDIES
BUDWORM RESEARCH

Current Canadian castern spruce budworm research is being reviewed
by a Canadian Forestry Service task force convened in early July under the
teadership of Dr. Chris Sanders, Great Lakes Forest Research Centre. The
membership includes Dr. D.R. Wallace, also of the Great Lakes Forest
Research Centre, Dr. O.N. Muorris, Forest Pest Management Institute, Dr.
AW, Thomas, Maritimes Forest Research Centre, and Dr. G.L.
Baskerville, Professor of Forest Ecology, University of New Brunswick.
Two Americems, Dr. U(yyci iriand, State of Maine, and Dr. Dan Schmiit,

T’m Lmtmi Sm&s mmp@mm mii p:w = muhppmw of th CAD
and contining programs.

The task force has already reviewed ongoing CFS eastern spruce
budworm research and related it to the subtargets of the Convergence
Ana Schedule. This has been the first step in establishing CFS
short-term (S-yeary, medium-term (10-year), and long-term (20-year
research priorities.

The next step, beginning in October, is o interview the responsible
provincial forest managers to ensure that research recommendations
conform fo management needs. It entails visits o all eastern provine
mrisdictions. The task force team 13 10 interview senior management
deciston-makers and define CFS forestry research priorities in terms of
forest management needs.

After management Interviews the task force will interview scientists
in regional establishments to interpret managerial needs in accordance with
scientific feasibility. Each major segment of the spruce budworm program
will thus be approached from the viewpoint of the needs and objectives of
both resource managers and research scientists.

The task force will recommend the directic budworm
research should take in terms of modem requirements, CFS establishment
directors support the task force both in composition and in expected
results, Resource manager—research scientist interaction will revitalize
and integrate a sound spruce budworm research program.
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Chemical Control of a Seed-boring Sawfly and a Midge Damaging
Chokecherry in Alberta.—The common chokecherry, Prunus vire
L.. grows abundantly throughout the Prairie Provinces along field e
wetlands, and wooded areas. The astringent black berries are us
extensively as food by mammals and birds and 10 a r degree by man.
The fruit was added © pemmican and was of considerable importance to
pioneers for making jams, jellies, and wine. Recently there has been
renewed interest in the market potential of these products.
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tions; one containing 1.8% malathion and the other 0.69% resmethrin were
sz*ch applied a the rate of about 40 ml per trestment. 1o 19 nospray

eatments with five insecticides were applied with a mist blower. Plots
were U.02 ha in size and contained shrubs averaging about 3 m }
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The most common insects attacking the fruit of chokecherry are
seed-boring  sawfly, Hoploc um{m lacteipennis  Rohwer, and the
chokecherry midge. Comtarinia virginianine (Felt). The life history of the
sawily was described by Bird {Sci. Agric. 8:497-301, 1928, The adults
xid on the nectar and polien of chokecherries in late May, and the females
in pockets cut into the flower calyx. The larva emerges in
nd enters and feeds within the developing cherry, which
ubsequently dries up and tums black. After molting, the larva enters a
second fruit and feeds in a zigzag manner on {he outer shell of the seed.
eventually boring through the hard shell and d ing the soft interior of
the seed. In early August, or sbout the time :hn fruit begins to ripen, the
larva bores a hole directly 1o the outside and drops to the ground. It
overwinters in the soil and pupates the following spring. The infested
cherries ripen along with the sound fruit, but are easily distinguished by the
exit hole

'l

applying Abbott’s formula to dara obtained by exarnining the fruit on ten
45-cm b wndomly selected from each of the reatment and control
plots approximately 11 weeks later.

The chokecherry midge wa s ahundant in the general §
1976 and 1977 than in 1973 however, the seed-boring sawdly |
remained fairly constant. All the insecticides tested gave excellent control
over both insect species, except the low-dosage application of wichiorfon,
¢ fair control of the seed-boring sawfly (Table 3. No signs of
city occurred with the low-dosage applications. Most other
wions, however, caused af least a trace of phyrotoxicity, occasion-
ally more. Fruit counts from the chokecherry branches sampled in 1977
average 978 berries per treated plot and 733 per untreated plot — 33%
more in the treated area. Sprays are most effective when applied during
petal drop.-—J.A. Drouin and D.S. Kusch, Northern Forest Res
Centre, Edmonton, Alta.
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The Mountain Pine Beetle in Alberta.—Safranyik et al. (Environ.
Can., For. {uh Rep 1, 1974) stated that ““the mountain pine beetle
{Dendrocto ¢ Hopk.) 18 the most serious enemy of mature
pines in westem C, " In his revision of the species In this genus,
Wood {Great Basin Nat. 23[1-21:57-69, 1963) stated that the mountain
pine beetle occurred from southern British Columbia fo the Black Hills of
South Dakota, and south to northern Mexico. He gave only a vague
account of its distribution in Alberta, recording a specimen from Edmonton
and indicating in his Fig. 52 that the probable geographical distribution of
p re included western Adberta. Powell (Dep. For. Inf. Rep.
19663, however, concluded that the Edmonton collection reported
guestionable, because (1) a search in the collection on which
based failed to locate the specimen, and (2) there are only a
few pine in Edmonton. He went on w0 note that Wood's probable
distribution of D. ponderosae in Alberta is much farther north than where
any collections have been made and appears 16 be based on the distribution
of the host species. The recent publication by Bright {(Agric. Can. Publ.
1576, 1976) on the bark beetles of Canada and Alaska indicated essentially
the same distribution for the mountain pine beetle as Wood. The Edmonton
collection noted by Wood was, however, excluded, and only in Bright’s
distribution map is . ponderosae shown to be present in Alberta. This
paper brings up to date the status of this insect in Alberta.

The first report of an outbreak of the mountain pine beetke in the
province was in the Bow River valley and tributaries near Banff in 1940
{Hopping and Mathers, For. Chron. 21:98-108, 1945). The total area
mfested was 4 070 ha. The cutting and burning of infested tees in
1941-43, in conjunction with 12 days of subzero weather in the middle of
January 1943, apparently reduced populations of the insect to endemic
levels. Although the occasional adult of D). ponderosae has been collected
(Seebe in 1948, north of Coleman in 1969, and southwest of Pincher Creek
in 1970}, no subsequent infestations were noted in Alberta until 1977,

In 1977, adults of the mountain pine beetle were collected, and fresh
pitch tubes were vbserved on green infested trees in Waterton Lakes Forest
at Sharp Creek, near the south end of West Castle River, and in and around
the Syncline Campground 11.2 km southwest of Beaver Mines. In the
last-mentioned area, the presence of several dead trees indicated that the
infestation had been present for at least 3 years. Numerous red tops were
observed in the Blood Indian Timber Reserve, headwaters of the
Carbondale River, and south of Blairmore. This suggests that the
infestation is fairly extensive—H.R. Wong and J. Petty, Northern Forest
Research Centre, Edmonton, Alta.

MISCELLANEOUS

Tracheids of Boreal and Tree-line Tamarack (Larix laricina).
Paleobotanists and wood technologists often have difficulty in differentiat-
ing between Larix and Picea driftwood and subfossil wood samples from
the Arctic and Subarctic {Blake, pages 77-104 in Proc., Symposium on
climatic changes in Arctic areas during the last ten-thousand years, Univ.
Oulu, Finland, 1972). This paper describes the structure of tracheids in
Larix laricina collected from boreal and tree-line locations. The informa-
tion it gives, supplemented by the anatomical descriptions found in
Panshin and de Zeeuw (Textbook of wood techmology, third ed.,
McGraw-Hill, New York, 1970), may be useful to arctic investigators for
wentifying unknown wood samples.

Specimens of tamarack were collected by $.C. Zoltai, arctic ecolo
at the Northern Forest Rmumh (me ?mm ‘%mai\} Lakc »Uta m-i"‘
IS'N and 112° ’
Newfoundland {49° 08 ami 56 {34 Wi, in th; b@reai region; open mer}
forest surrounded by tundra at Anderson River, N.W.T. (68° 30'N and
287 26°Wy,; open black spruce-lichen forest at Mountain River, N.W.T.
{657 33'N and 128° 51"W); forest patch in tundra at Tha-Anne River,
N.W.T. {617 11'N and 97° 09"W); forest patch in tundra at Downer Lake,
NWT. ¢ I'N and 97°04°W); and the Newfoundland barrens {49°
OO°N and 5TW) in the tree-line region.

The tracheid structure of wood samples was wamin’cé microscopi-
cally in radial and tangential sections to identify the group and tentatively
determine the genus. Macerations in a 111 mixture of glacial acetic acid
and 15% hydrogen peroxide, as well as sections, were used for species
tdentification and confirmation of group and genus. Tree-line tamarack
from the Northwest Territories and Newfoundland consistently had
thickenings in the summerwood tracheids in growth rings of all specimens.

Figures T and 2. Tracheids with spiral thickenings from wree-line tamarack
3 Thin, almost 45%angled spiral thickenings.

i
¢ 2. Thick, almost right-angled spiral thickenings.

These spiral thickenings were of two kinds: (1) thin, almost
closely spaced {(Fig. 1), and (2) thick, almost right-angled, widely spaced
(Fig. 2. Type 1 was more conunon in most tree-line samples except the
specimen from Newfoundland, in which both occurred in almost equal
proportions.

There were no type 1 spiral thickenings in boreal summerwood
tracheids from Saskatchewan and Alberta specimens. Type 2 thickenings
occurred intermittently in growth rings of some of these trees. The
Newfoundland specimen had both type | and type 2 spiral thickenings in
all growth rings: type 2 was most prevalent

Springwood tracheids invariably had spiral checks in the outer wall
similar to the one reported by Panshin and de Zeeuw (1970, Fig, 14B).
Spiral checks, however, occur at regular or irregular intervals in many
species, often open-cleaved, and have little diagnostic value. Composite
structures and deformities in tracheids similar 1o those Hustrated from frost
burl tissues in pine and spruce {Zalasky, Can. J. Bot. 53:1888-1898, Figs.

s
20,29, 33, 35, 37, 38, 1975) are also of no diagnosic value because the
anomalies occur in most species.

To determine whether the wood is a species of Larix or of Picea the
diagnogtically impornant characteristics of all cell structures of boreal
species lacking spiral thickenings in gacheids must be examined. The
variability in the angle and spacings of spiral thickenings in tamarack helps
to distinguish this species from other species of Larix that have more
constancy in the angle and spacing of spiral thickenings. The closely
spaced fine spirals are observed more readily in macerations than in
sections.—Harry Zalasky, Northemn Forest Research Centre, Edmonton,
Ala.

INSECT PATHOLOGY

Experimental Aerial Application of Bacillus thuringiensis for
Spruce Budworm Control.—Slow progress in developing spray technol-
ogy for the aerial application of Bacilfus thuringiensiy has delayed
operational use of this biological control agent against spruce budworm,
Accordingly, a test series in which two spray systems were used in two
consecutive years, was carried out with small aireraft 1o develop
methodology for spruce budworm control.

In 1976, a concentrated sorbitol—8. rthuringiensis (Thuricide
32By—formulation was applied at the rate of 4.7 L/hato a 40 hablock ina
balsam fir stand averaging 30 larvae per 45 cm branch. The formulation
was composed of 50 parts B. thuringiensis concentrate, 20 parts 70%
sorbitol solution, 30 parts water, 1/1600 Chevron sticker, and 10,000
nephelometric units of chitinase/ha. A Sikorsky §-55T helicopter equipped




with four 80um Beecomists was emploved. Analyses of Kromekote cards
mééc&fcé that 3.9 L/ha was depositd with an average of 235 dropletsfom?.
Droplet dismeter ranged from 40 o 300 um, peaking (419 between 100
and 200 am. This provided an average of 35 B, shuringiensis coloni
oy §n the mazn{i block, larval mortality was 9 current 3
age protection w of tree vitah
untreated aur«
per 45 om *\mmh

jord

et

ged 29 larva F6%,

Current

In 1977, the app}im at the
swme treatment ‘}!(}u\. ”Ehc xﬁxzaiwmm gmpai- %m {h&%? ave
per 43 om branch. A Grumman A aire
and equipped with a standard boom- dﬂd nm/ie SUTAY SV
employed with flat fan T804 nowzles and a boom angle of 450 >
volume of spray deposited was 1.7 L/ha with an average of 18
{iz‘cxpict o, Droplet dismeter ranged from 40 to 800 wum with two peaks,
o between 200 and 300 m and 2 hetween 300 and 400 pm. This
pmx‘zdsd an average of 29 colonie .

In the block treated for the second consecutive vear, larval monality
was 779, defoliation was ?63‘?\ %’z)ﬁifavﬂ protection was 64%, and loss of
ality was again 9%. In adjacent untreated stands, where budworm
ations averaged 29 larvae m 45 cm branch, larval monality
current vear defoliation was 100%, and loss of tree vitality was 9

rear results of a 2-vear test made with several formulations

«f(‘zx{ zi;rcmf( were %imi%m‘iv ef}cnumvmﬂ.

rate o the

means of a %wiécapw{ or :x'maii pbmx W nh a s&mwnu l\mm am‘i zmnk
spray system 1s @ valid alternative to the application of chernicals for spruce
budworm control. Operational trials with medivm-capacity aireraft would
be requi ish the economic feasibility of such treatments for

targe  areas.—~W.A. Smamoff, Laurentian Forest Research Centre,
Sainte-Foy, Que.

FOREST PRODUCTS

Prevention of Fungal Stain on Lumber—Qutdoor Screening Tests
for Fungicides of Low Toxic Hazard.——This report deseribes outdoor
tests with @ series of fungicidal products idemified in earlier laboratory
tests ag possible alternatives for the more toxic compounds now m use o
pre\«mt sapstain and mold growth on freshiy oot lumber {Unligil, Forest
Prod. J. 26{1]:32-33, 1976 and Forest Prod. . in press).

The u}mp{mmﬁs tested were the agricultural fungicides Ce
Folpet, Dithane M-45, Phygon, Manzate D, G696-Thiram. and Uni 2029,

and mmercial antistain products — PQ-8, containing copper 8
quinolinolate; and PQ-10. containing copper 8 quinolinolate, pen-
tachlorophenol,  and Ie!z’;xchiomgvhem)% chemical nome
synonyms, concentration of ‘@ ingredients in the compound

toxicity data, see Unligil, 1976 and in press). Included for compa
sodium  pentachiorophenute +-PCP). a commercially
chemical.

Wood samples, measuring 60 (longitudinaly
containing 70% or more sapwood, were cut from fresh
Yinus sirobuy L), which had heen
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were dipped in water. After draining, each sample was piled in a horizontal
layer and spaced at about 5-10 mm, each layer being separated by 10 =< 10

ticks (Fig. 1y, Each trestment wag replicated 10 or 11 omes and
cates were p;aud at random, each in a different layer. Two or
samples were sprayed with spore suspensions
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Experiments were started on 135 and 26 August, 1975, in a lumberyard
at Braeside, Ont., and on 5 September at the Eastern Forest Products
L’%bmatm'\' <’FE¢§’L‘ in Om a. Lm % "9 was uw'i <mi in the Ottawa

Otrawa {E?PI yexperiment.

TABLE i

ey pik

Compound®

P08 0
PO-10 2
12 s
12 s

26 7 i

40 1% g 5

30 30 30 g

31 14 G 26
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The piles at Braeside were covered until 10 October, 1975, by
polyethylene sheeting o encourage xfam development. Storage was

terminated on 17 October, . The tops of the piles were protecied from

}mu a EFPL piles were kep

weather by a sloped plywood roof. ’ML
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ssed after storage (Table 1, footnote ¢).
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The results obtained from the Ounawa pile { wer
similar to those obtained at Braesic ia-PCP, Cmmm Folpet,
provided the best protection. G696-Thiram, Paygon, and PQ-8 were less
effective. Uni 2029 (not tested at Braeside), Dithane M43, and Manzate D
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v, although they were const
nts are significant!
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ably better than the
s different from the controls
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fhcient than Phygon.

Consolidated- imshzrxf Lid., E% aeside, provided wood Am; space for
the tests, and Standard Chemical Ltd. . Monts Land U P Chemical
Lid., Elmira, Ont., provided samples of fungicides and azmxrm;zzimz, M.
Milot sublected the resulis t© st ! freatment, Lw} f H ‘x"iwmzr 2
technical assistunce —H. H. Uni
Ottawa, Ont.
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