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ENTOMOLOGY

Dutch Elm Disease Vector Populations are Low within
Fredericton, N.B., Sapitation Area.—Sanitation, the annual
removal of potential elm bark beetle breeding material (newly
dead elm wood) is the basic recommendation to municipalities
for control of Dutch elm disease., The elm bark beetles trans-
mit spores of Ceratocystis ulmi {Buism.} C. Moreau, the causal
fungus of Dutch elm disease, from diseased to healthy elms.
Therefore, a reduction in the beetle population can effectively
reduce the incidence of the disease, and the success of sanitation
programs is expressed in terms of the number of elms infected
each year. Little effort has been made to monitor beetle popu-
pulations, and consequently, information on beetle density
within sanitation areas is lacking. Fredericton was deemed an
ideal location to obtain such information abouft the native elm
bark beetle [Hylurgopinus rufipes Eichh.] because a 24-year
sanitation program has left the City with a healthy elm popula-
tion, while up to 75% of the elms in the surrounding area are
dead or infected (Van Sickle and Sterner. Plant Dis. Reptr.
in Press).

Between 2 May and 3 October 1975, 10-cm-wide, sticky-
coated bands of polyethylene, as described by Gardiner (Can.
For. Ser. Info. Rep. 0-P-2, 1973), were in place around the
bole of single elms at six locations in Fredericton and on 18
elms § to 28 km outside of the City, where disease incidence
is high. The trees ranged from 28 to 113 cm dbh. The traps,
designed to catch beetles crawling up or down the bole, were
attached to apparently disease-free trees at a height of about
4.5 m.

In Fredericton, beetle catches per unit trap area were
' significantly lower (t-test, .05 level) than in the outside areas,
indicating that sanitation has restricted the beetle population
{Fig. 1). The highest number of beetles captured during the
season on a single tree was 37 in Fredericton, compared to 592
on one outside tree. Ninety-five percent of all beetles col-
lected were trapped after 25 July, and 83% of these were
on the upper portion of the trap, indicating that the beetles
were moving downward. The largest catches were made on
eight elms outside Fredericton that became infected during the
season. This suggests that infected and dying frees are more
attractive to the beetles than healthy trees.

The catches within Fredericton may be an indication of
the migration of beetles from the heavily infested surrounding
area {as close as 0.8 km) rather than a measure of the resi-
dual population. Recent research has shown that massive,
long-distance movement {3 to 8 km) of beetles in search of
overwintering sites occurs in late summer and fall. After over-
wintering in the bark on the lower trunks of living elms, many
beetles emerge in the spring to feed, still carrying viable spores
{Gardiner, GLFRC Res. Newsletter 5:5-6, 1975; Gardiner Pers.
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NO SANITATION FREDERICTON

Figure 1. Number of native elm bark beetles trapped, per unit
of trap area, on diseased (DED) and healthy elms
in area of no sanitation and on healthy elms within
the Fredericton sanitation area,

Commun. 1976). This suggests that municipalities, such as
Fredericton, practicing sanitation in the midst of areas of high
infection, should consider supplemental measures to prevent
overwintering of beetles within the control area. An effective
spray program could be integrated with sanitation until beetle
populations in outlying areas subside. Gardiner (op. cit. 1975)
is currently testing fall application of insecticide sprays to the
lower trunk of elms.—T, E. Sterner, Maritimes Forest Research
Centre, Fredericton, N.B. E3B 5G4.



Some Calculations Relevant to Field Applications of
Bacillus thuringiensis~—Data have recently become available
that permit some calculations relevant to the field use of
Bacillus thuringiensis (B.t.) against forest pests, particularly,
spruce budworm.

We have found by force feeding, that the LDy for pure
crystals of B strain HD-1 against newly moulted VIth instar
spruce budworm larvae is 0.04 = 0.01uxg/larva. Abbott Labo-
ratories states that Dipel WP contains 2,000 spores and the
same number of crystals per international unit (IU) and that
there are 16,000 TU/mg. Thus the LDs found by us is equal
to 1280 crystals or 0.6 1U. The LD dose is approximately
0.22 ug/larva or 7,000 crystals equivalent to 3.5 1U.

Morris reported at the Symposium on Microbial Control
of Spruce Budworm sponsored by Abbott Laboratories in Mont-
real, January 1976, that when B.r. was sprayed at 8/BIU in
0.5 gal of water/acre, spray droplets 100« in diameter contained
288 particles, 144 of which were spores and 144 were presum-
ably crystals, equivalent to 0.07 IU/drop. Smaller droplets had
proportionately fewer particles. A VIth instar spruce budworm
larva would therefore have to eat the equivalent of 9-10 100z
drops in order to ingest an LD dose or 48 100x drops to
ingest an LD. dose. At a reasonable droplet frequency of
30/cm® this is equivalent to eating 0.3 ¢m® of foliage to obtain
an LDs dose and 1.6 cm® of foliage to get an LDuw dose. Since
many of the droplets are smaller than 100x even larger areas
of foliage will be required. Foliage consumption of this mag-
nitude must require at least several hours of feeding.

Our experience with assays using dipped foliage suggests
that at low dosages feeding inhibition aliernates with feeding
periods as the effect of the toxicant wears off. If the larva has
access to clean foliage when the inhibition wears off, the inscot
survives, but if the foliage remains toxic the larva eventually
succumbs. The residual life of toxicant on foliage in the field
is often relatively short due to the frequency of rain showers
during spray season, and the net effect of the low dosages used
may be to protect the insect from the full effect of the B.r
applied. Some foliage protection would occur.

Food consumption and LDy both are directly related io
body weight. While the regression equations for food consump-
tion and toxicity with body weight may differ it is probably
reasonable to assume that it will take as long for a Ilird or IVth
instar budworm to get a toxic dose if it is feeding in an exposed
position as for a VIth. If it is mining in a bud the likelihood
of ingesting an LD:: or LD dose is even smaller,

We are led therefore, to suggest that the dosages reaching
the target site for spruce budworm control when spraved at the
recommended 8 BIU/acre are marginal and that much of the
observed variability in effectiveness may be ascribed to the
marginal nature of these dosages. Our data on the relative
toxicological effect of crystals vs spore:crystal mixtures (to be
published elsewhere) indicate that the presence of spores will
not materially affect these conclusions.—P. G. Fast, Insect
Pathology Research Institute, Sault Ste. Marie, Ont.

SYLVICULTURE

Root Initiation of Lodgepole Pine and White Spruce Seed-
lings Grown Under Varying Light Conditions.—It has been
suggested that root growth of conifer seedlings is directly related
to photosynthetic activity of the seedlings (Keller, Forstwiss.
Centralbl. 85:65-79, 1966; Etter and Carlson, Can. J. Plant
Sci. 53:395-399, 1973). The effect of light on hormone trans-
port and metabolism has been demonstrated (Yamaki and Fujii,
Biochemistry and Physiology of Plant Growth Substances,
Runge-Press Ltd., 1968, pp. 1025-1036; Zenk, op. cit., pp. 1109-
1128), and therefore it is postulated that root initiation is the
function of light effects on both the photosynthetic mechanism
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and hormone levels. Stimulation of root initiation by varying
light conditions was the subject of two preliminary studies
reported here.

In the first experiment bare-root dormani (dormant buds
and inactive roots) 2-0 lodgepole pine [Pinus contortg var.
latifolic  Engelm.] and 3-0 white spruce [Picea glauca
(Moench) Voss)] seedlings, fall-lifted and stored at —1°C
for 2 months, were potted in sand. The seedlings were cov-
ered with a black plastic hood that blocked out all light for
0, 10, 20, and 30 d in various combinations with periods of
light. In all combinations the dark period preceded the light
period. The following greenhouse conditions were maintained:
a minimum light intensity of 10 500 lux and day length of 18 h
using artificial lighting, air temperature of 15°-30°C, and sand
temperature 18.5° = 1°C. In the sccond experiment similar
spotted seedlings were maintained in the greenhouse for 30 d
in full light {(minimum of 10 300 lux) during the daytime
(18-h photoperiod), half light {(minimum of 3250 lux), or in
complete darkness. One-half light was attained by using
screening that intercepted 509 of the incident light and com-
plete darkness was attained by using black plastic. Greenhouse
conditions remained as described above. In the first experiment
groups of seaedlings were excavated after 10, 20, or 30 d at the
completion of the treatment and new unsuberized root tips
were counted. In the second experiment new root tips were
counted after 30 d. The data are recorded as averages of 50
seedlings per treatment in the first experiment and of 40
seedlings per treatment in the second experiment. The data
were analyzed using ANOVA for single classification.

Data from the first experiment (Table 1) indicate that
light stimulated root initiation in lodgepole pine within 10 d
after planting. The initial 10-d dark period suppressed root

TABLE 1
Effect of wvarying periods of light on root inftiation of lodgepole pine
and white spruoce seedlings

Lodgepole pine White spruce
Light regime  Plants with New roots Plants with New roots
{days dark + new roots per plant® NEW 100 per plant?
days lght) A G
O 4+ 1 94 278 b® 94 i1t b
0 4 20 100 128 ¢ 98 7.6 be
0+ 30 96 339 a 98 6.7 a
104+ 0 0 0 d 90 64 ¢
20 4+ O [ G d 78 58 ¢
36 4+ 0 28 1.6 cd 66 50 ¢
10 4+ 10 22 1.3 cd 86 6.1 ¢
20 4+ 10 22 135 od 84 52 ¢
10 -+ 20 350 137 ¢ 100 20.7 a
T Average of 50 plants.
2 The small Jetters indicate Duncan’s Multiple Range groupings of

treatments which do not differ significantly at the 59 level

initiation over the following 10-20 d: after 10 d of dark and
10 d of light 229 of the seedings had new root tips (1.3/plant)
compared with 94% for the 0 + 10 treatment and 27.8 new
tips per plant. Comparisons of data for the 10 4+ 20 and
and 0 -4 20 treatments with the 0 4 10 treatment are similar.
While root initiation in white spruce did not seem dependent
on light, as 94% of the seedlings had new root tips after 10 d
of light and 90% had new root tips after 10 d of darkness,
there was a significant difference in the number of new roots
produced. The apparent decrease in the percentage of white
spruce seedlings with new roots from the 10-d dark and 0-d
light treatment {90% ) to the 30-d dark and 0-d light treat-
ment {66% ) could not be explamed. However, the numbers
of new roots produced were not significantly different.

Data from the second experiment confirm that lodgepole
pine seedling root initiation responds to a light stimulus. The
stimulation is not necessarily due to photosynthetic activity



TABLE 2
amount of light on root th of lodgepole pine and
white spruoce seediing

Effect of the

Whire spruce

Pla New roots Plants with ¥ TOOLS
Light regime HEW TOOR per plant? new roois per plani?
for 3t d L U
Full Hght 95 37.4 a2 93 it a
{10

12 ¢ B 200 b 83 132 a
{3250 Iux)
No Hght 45 6.1 ¢ 98 i3 b

© Average of 40
* The s i et indicate Dunc
treatments which do not differ

since the number of new rool tips per plant did not vary
ereatly under full and half light conditions. This experiment
also confirms that white spruce differs from lodgepole pine in
root initiation under dark conditions (98% and 45% respec-
fively). The species are similar in that both responded posi-
tively to light in terms of numbers of roots per plant.

The data presented in this report suggest that root initia-
tion is related to a light stimulos but not dependent on photo-
synthetic activity, As root growth mav be related to photo-
synthetic activity {Keller, op. cir.; Etter and Carlson op. ¢it.},

these experiments point out a difference between root growth
and roof initiation. The latter appears to be related to a hor-

Clarification of the effect of the two mech-
initiation and growth will require further

monal response.
anisms on 100t

study.~-L. W, Carlson, Northern Forest Research Centre,

Edmonton, Alberta.
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