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ENTOMOLOGY

Test with a Highly Concentrated Low-volume Formulation
of Buacillus thuringiensis Against Spruce Budworm.—Prior field
tests have shown Bacillus thuringiensis will control damage by
sprace budworm (Smirnoff er af., Can. J. For. Res, 3:228-236,
1973; Smirnoff, Fettes and Desaulniers, Rapp. Inf. (-X-31,
1973). However, due to the relatively high cost and the quantity
required for application (2 gal/acre), the possibility of spray-
ing vast forest territories with B. thuringiensis has been con-
sidered problematic.

Results of 1972 experiments revealed larval mortality was
satisfactory in areas that received a spray deposit of 0.4 gal/
acre.  Studies were then started to develop a low volume
formulation containing the necessary polency required to kill
spruce budworm and reduce loss through evaporation during
application. A formulation was developed by the Laurentian
Forest Research Centre in cooperation with Abbott Labora-
tories, Although we cannot reveal details of this formulation,
it can be mentioned that it 18 composed of a concentrated
B. thurinviensis cell cream, a high specific gravity spray adjo-
vant, and Chevron spray sticker®, Five milligrams per acre
of the enzyme chitinase were added to the formulation. Potency
of this information was 13.6 x 1 LU, per gallon of final spray.
It was tested in the field in 1973 at 0.5 gal/acre. Results are
reported herein.

Three hundred acres of balsam fir, of which 90% was
mature, infested by budworm for the fourth consecutive year
were spraved from the air from a twin engined CL-215 (load-
ing capacity 2,000 gallons) and a TBM Avenger (loading
capacity 623 gallons). Both aircraft were equipped with a
conventional boom and nozzle spray svstem capable of pro-
ducing droplets of 70 to 250 microns dinmeter. Nine sample
plots were established in the area to be treated and eight in the
control area.

Before spraving only 29% of the current year’s shoots
and 1% of the 1972 foliage were present on trees. The bud-
worm population prior to treatment was 34 larvae per 18-inch
branch tip in both areas. Thus, foliage conditions were poor
and with the high larval population present it could be fore-
seen that foliage protection was impossible. However, it was
hoped that the experiment would determine if the low dosage
used might be sufficient to control the larval population.

Sprays were applied on June 6th when 6% of the larvae
were in the second instar, 87% in the third and 7% in the
fourth, Deposit was assessed by the use of petrt dishes con-
taining nuirient agar and Kromekote papers. Analyses of
samples revenled that coverage was good: 1,400 B. dhwin-
siensis colonies were present per petri dish (68 cm™). In this
trial, 23 droplets per cm® were found on test papers compared
to 32 droplets per ¢m® in 1972 irial. The wolume deposited
was 0.17 gal/acre compared to .37 gal/acre in 1972 evapo
tion was 66% and 81% in 1973 and 1972 respectively.
should be noted, in 1972 spray rate was 2 gal ¢, but the
spray rate was only 0.3 gal/acre in 1973,

; counts of the population were made 5, 12, and
ment at which tir farval mortality
o, 44%, and 839 respectively. ectiveness of the
treatment defermined at the last count after adjustment for
check mortality (using Abbott's formula) was Average
mortality in the control plots was 44% at the last count.

Fourteen days after treatment 58% of the current year's
shoots that were present prior to spraying were preserved in
the treated area, but all current year's shoots were destroved
in the control areas. This protection could be most important
during the period of active tree growth, as the current vear’s
shoot are of prime importance in the accumulation of energy
reserves. Due to the high larval population, the residual foliage
was finally destroyed, but no trace of backfeeding was observed
in the treated area while backfeeding was severe throughout
the control area.

Egg-mass counts in August indicate low to severe defo-
tation in 1974 in the treated areas.

As in previous experiments, the B. rhuringiensis and chiti-
nase formulation provoked an active disease in larvae of €.
Fumiferana characterized by a strong reduction of the vital
resources of the insect. These pronounced metabolic perturba-
tions affect fecundity and numbers of the following vear’s
population.

The 1973 experiment showed that an application of 0.5
gal/acre of a B. rthwringiensis formulation was sufficient 1o
considerably reduce spruce budworm numbers. In fact, larval
mortality and the metabolic perturbations in residual popu-
lations were the same as those observed with an application
of 2 gal/acre of the Bacillus in 1972,

In order to protect foliage with this new formula of B,
thuringiensis, a sufficient quantity of follage must be p
on trees and spruce budworm populations should not ¢
25 larvae per 18-inch branch tip—W. A. Smirnoff, Laurentian
Forest Research Centre, Canadian Forestry Service, Ste-Foy,
Quebec; 1. V. Larson, Abbott Laboratories, North Chicago,
Hlinois, US.A.. A, Juneau and J. Valéro, Laurentian Forest
Research Centre, Canadian Forestry Service, Ste-Foy, Quebec.

Interaction Between Three Parasites of the European Pine
Shoot Moth.—Screening of exotic parasites as candidates for
introduction into Canada to control the European pine shoot
moth [Rivacionia buoliana {Schiff.}] is done to detect hyper- or
cleptoparasitic tendencies. QOur concern with this aspect of
screening is justified by the work of Arthur, Stainer and Turn-
bull {Can. Entomol. 96:1030-1034, 1964} on the ichneumonid,
Temelucha interrupror (Grav.)) and the braconid, Orgilus
obscuraior {Nees). They proved that T, interrupror is a clep-
toparasite that shows a predilection for hosts already parasi-
tized by O. obscurator, the most common, widespread and ef-
fective internal parasite of R. bwoling in Ontario. Unfor-
tunately, T. interrupror had been introduced by the thousands
mnto Canada and the United States {Arthur and Juillet, Can.
Entomol. 93:297-312, 1961) before its cleptoparasitic behavior
was discovered. As an illustration of the effects of this clepto-
parasite, the results of dissection of a routine sample of shoot
moth from the Elmira, Ont., area in the fall of 1973 are shown
in ¢
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Elmira Field Establishmeni, Waterloo County, Ont. and suc-
cessfully reared on large and small shoot moth larvae through-
out the summer. In October 1973, 26 more parasiles were
received at the Great Lakes Forest Research Centre, Sault Ste.
Marie, Ont. These and their progeny were used to determine
whether P. nigrifemur behaved cleptoparasitically towards O.
vhscurator, although Brewer and Naumann (Acta zool. Hl-
foana 26:129-144, 1970; 26:157-178, 1971) indicated that it
showed no such tendencies towards endoparasites in Argentina.
Half-grown shoot moth larvae from the Elmira area were
reared on artificial medium as described by Syme and Green
{Can. Eptomol, 104:323-530, 1972} until they reached the
fifth or sixth instar. At this stage, O, obscurator-infested larvae
can be separated from normal larvae by weight {Syme and
Green, loc. cit.). Thirty-four female P. nigrifemur were each
confined with one large, healthy, shoot moth larva and one
small, presumably 0. obscuwrator-infested larva for 2-3 days.
Some of these were reconfined with fresh hosts up to five times.
In 21 cases, there was attack with oviposition on at least one of
the pair. All hosts were dissected to confirm the presence or
absence of O. obscurator and the resuits are shown in Table 2.

TABLE 2
Numbers of shoot moth larvae with and without ©. obscurator, that were

attacked, or not atiacked by P. migrifemur in the labortary, 1973
P. nigrifermur
Attacked Not Attacked Total
Hosts with Q. obscurator i 4 15
Hosts without O, obscurater 10 17 27
Total 21 21 a

Chi-square s 3.73, P > 0.035, indicating that there is no
sclection by P. nigrifemur for or against O. obscuraior-infested
hosts. From these results and those of Brewer and Naumann
(loc. cit.) we can conclude that if P. nigrifemur is introduced
into Ontario in an attempt to control shoot moth, it will have
no detrimental effects on 0. obscurator, the most effetcive
established parasite of this pest—Paul D. Syme, Great Lakes
Forest Research Centre, Sault Ste. Marie, Ont.

Molecular Vibration and Insect Atfraction: Dendroctonus
rufipennis—If non-toxic, behavior-controlling chemicals are to
become useful supplements to or substitutes for conventional
pesticides, the availability, efficacy and cost will be dominant
considerations. Two methods have hitherto been used to iden-
tify potentially useful substances.

The first and simplest method is to expose a diversified
selection of chemicals in traps in the field and to retest those
chemicals that show indications of biological activity. Some
effective attractants have been found in this way, e.g. for the
Mediterranean fruit fly [Ceratitis capitata, (Wied.}]. This
method was not successful for fests with

g

100 chemical com-
pounds near Lake Cowichan, B.C., which failed to yield a
single one with any sign of attractancy for scolytid or other
beetles although there were many in the area {Chapman and
Wright, Interim Res. Rep., Forest Entomology and Pathology
Laboratory, Victoria, B.C., May, 1964).

The second method is to isolate, identify and then syn-
thesize the natural sex pheromone or host emanation to which
a4 given species responds. This has been spectacularly  suc-
cessful in a few cases, but it is necessarily a lengthy, expensive
ss and the resulting compounds are usually complex and

Neither method gives any insight into the molecular basis
of the biological specificity so that no general, chemical rela-
tionships have emerged from a great amount of meticulous
analytical and chemical work. There is however, evidence that
the olfactory specificity of a chemical compound is related to
the low-frequency vibrations of its molecules (R, H. Wright,
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Proc. N. Y. Acad. Sc¢i, Conference on Odor, Oct. 1, 2, 3,
1973, in press). The frequencies in question are most readily
charted by recording the far infrared absorption specirum of
a4 compound.

When frontalin  (1,5-dimethyl-6,8-dioxabicyclo-  [3.2.1]
octane ) was identified as an aggregating pheromone for some
species of Dendroctonus (Kinzer et o, Nature 221: 477-478,
1569, Dver and Chapman, Bi-Mon. Res. Notes 271 10-11,
19715, s far infrared spectrum was recorded in the region
500 to 130 cm™ using a Perkin-Elmer Model 301 Far Infrared
Spectrophotometer with the sample dissolved in benzene. Nine
well-defined absorption maxima were found at the positions
shown in Table I, and a tenth rather weak one was found
near 330 ecm™

Four compounds with some degree of speciral similarity
to frontalin, as shown in Tuable 1, were selected for field testing
rwear Hixon, B.C,, during the summer of 1973. Al were dis-
pensed in 1 mi polvethylene wvial caps. Three different testing
methods were used to have a variety of environmental sites
and beetle populations. Although all tests were made in the
vicinity of mature Picea - Abies forests, no host trees (Picea)
were closer than 20 m from any position of chemical testing.
The object of the experiment was to demonsirate the practical
usefulness  of far infrared spectra in  selecting  candidate
atiractants.

Table 2 shows the total catch over a period of 6 weeks,
using 12 x 12 inch (30.5 x 30.5 cm) glass barrier traps mounted
at breast height, 66 feet {20.1 m) apart, on four sides of non-
host trees (Abiesy and with the chemicals exposed in poly-
cthylene caps. This method was used to avoid any secondary
attraction that might arise if host frees were attacked by the
beetles. Three replicates of each chemical were used.

Also shown are the results of a second experiment, lasting
4 weeks, with glass barrier traps placed 50 feet {15.2 m) apart
on top of convection boxes with black polyethylene sides and
screened tops so that air convected upward into and through
the traps. The chemicals were moved each week to a new
random distribution of the boxes.

Finally, Table 2 shows the results of a test in which the
Dendroctonus were handpicked from six vertical canvas sleeves
about 10 feet (3 m) high, through which air was driven
upward by fans. Four tests, lasting 1 hr each, were made when
the temperature exceeded about 21 €. As these were done
where beetle flight was relatively weak, the results may be
less significant than the others.

Ortho-phenyl anisole, or methyl diphenyl ether as it i
commonly known in the perfumery trade, appears 16 be ap-
proximately comparable to the pheromone itself under the con-
ditions of the test; that is, in the absence of any secondary
attraction from infested host trees. Figure 1 shows iis chem-
ical and sterecochemical configuration with that of frontalin
Clearly, none of the usual criteria of molecular stmilarity would
have led fo il being selected for test, which emphasizes the
special value of the far infrared spectroscopic properties.

The other three candidates show some biological activity
when air is circulated through the traps. This emphasizes an
important  distinction  between intrinsic  attraction and  the
strength of the attractant effect, which will normally depend
upon volatility and chemical stability of the substance and
which s not related to attractiveness per se. The success
achieved with only four candidates is in striking contrast to the
total fatlure of the 1963 experiments in which the 100 chem-
icals of unknown molecular-vibrational characteristics were
used. Furthermore, the simplicity and commercial availability
of methyl diphenyl ether in drum lots at a cost of about $1.50
per pound show that complexity and cost are not necessary
atiributes of insect pheromone-mimics.




TABLE 1
Far Infraved Resemblance of Selected Compounds to Frontalin

omt
Frontalin 176 242 284 266 339 358 396 439 474 483
Meitiyl diphenyl ether —_ 246 — 295 322 350 — 444 — 451
Methyl 2-naphthyl ketone 170 236 e — 321 360 404 o 473 -
Menthyl acetate — — 287 299 330 360 396 442 473 —
Thujamber (8, i4 Cedran oxide) 177 246 285 e 323 o e e — —
TABLE 2 FIRE
Results of Field Bioassays ]
Glass Traps with Fraps with Effect of Duff Weight on Drying Rate.—The Duff Mois-
Barrier Convection Forced ture Code {DMC) of the Fire Weather Index {(FWI) {Can.
Traps Boxes Circulation For. Serv. 1970) was designed to follow the day-to-day mois-
. male 9 42 14 ture changes in a pine forest duff layer of 1 1h./ft* dry weight
Frontalin female j34] 30 21 1 i . N ~ sty N
otal 19 5 i3 {about 5 kg/m®). During work on the DMC (Van Wagner,
Methyl male 82 9 27 Can. For. Serv. Publ. 1288, 1970), trays of duff layers of
diphenyl female 33 37 4 many different weights were exposed for study, and the results
ether total 115 6 31 had to be normalized to match the 1 Ih./ft® standards. It was
Methyl e i} 3 i1 discov hat this could be atly adeaunatelv done
2maphthyl  female 1 2 4 discovered that this could be neatly and aa}uguatdg done by
ketone total i 5 15 simply correlating daily log drying rate with the inverse of
Menthyl male 1 i 10 duff weight. (The log drying rate is the slope of the semilog
acetate fg‘;’diﬂa ? g I(C)) graph of free moisture content against time, a fairly straight
Thujamber  male o 5 16 line for most forest fuels, including duff). The range of weights
female o 5 7 covered during this work was 2 to 6 kg/m®; since then data
) ) total 0 12 23 have been collected for both heavier and lighter layers, and
No chemical  male 1 3 asnes tei T e - ;
female = . o it appears that the principle can be extended.
total 1 Figure 1 shows the earlier data from a red pine plantation

Figure 1. Frontain {upper) and methyl diphenyl ether (lower)
have little if any structural or steric resemblance
likely to suggest a similarity in their ability to attract
Dendroctonus rufipennis.

At the same time, it is important to recognize that in-
trinsic attractancy and cost are not the only criteria of really
useful compounds. It depends upon the conditions of use. A
compound that caught 25 or more insects in the first week
and none thercafter might be rated “stronger” or “weaker”
than one that caught 5 per week for five or more weeks.

Taken in conjunction with other predictive successes of
the theory {Wright, Israel 1. Entomol. 4:83, 1969; Can. Ento-
mol. 103:284, 1971; Wright, Chambers, and Keiser, Can. Ento-
mol, 103:627, 1971: Wright, and Brand, Nature, 239:225,
19723, far infrared {vibrational) spectra can be usefully em-
ployed in the development of selective insect attractants.—
R. H. Wright, 6822 Blenheim St., Vancouver, B.C., John A.
Chapman and E. D. A. Dyer, Pacific Forest Research Centre,
Environment Canada, Victoria, B.C.
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Figure 1. Relationship between log drying rate k
weight w of the duff layer.

(Van Wagner, Can. J. For. Res. 34-39, 1972) with the addi-
tion of results from tray exposures in two forest stands with
heavy duff layers weighing up to 20.7 kg/m® a balsam fir
stand at Petawawsa, Ont. (46°NJ; and a black spruce stand at
Nicauba, Quebec {30°N). The latter was obtained through
the cooperation of 1. T, Arnott. In Fig. I, log drying rate k
has been plotted against the inverse of duff weight w. For
practical purposes, the simple relation wk == 0.12 fits fairly
well. Each point represents an average of several drying runs
during a whole season, each adjusted to normal noon weather
% RH by the techniques used to construct the

and dry

of 70 F and 45%
DMC. They refer to upland stands only, with duff layers well
above the soil water table. Furthermore, the log drying rates
apply to rainless periods of 3-10 days broken by significant
amounts of rain. Very long dry spells, especially with very
heavy duff layers, may result in somewhat lower log drying
rates,

At the light end of the weight scale, litter lavers are very
responsive to the daily cycle of temperature and humidity.




Nevertheless, if the starting moisture content of litter is well
above eguilibrium, the drying process may take several days
and a daily log dryving rate can be measured. The Fige Fuel
Moisture Code {FFMC) of the FWI, based largely on old
research {Wright, Forest Fire Hazard Tables, Dom. For. Serv.
19373, has a log drying rate of (0.5/day at 70 F and 50%
RH; since the FFMCO refers 1o a layer of pine litter of about
0.25 kg/m® it follows the same trend of wk == 0.12 very well.
A set of short outdoor experimental drying runs with jack pine
needle litter at 0.5 kg/m” had an average log drying rate over
the season of about 0.3/day. This i3 somewhat higher than
the graph predicts, but still passably close.

I conclude that the log drying rates of ltter and duff
layers of the same general nature may be expected to corre-
fate fairly well with the inverse of their dry weight per unit
area. This is a useful principle in fuel moisture prediction and
fire danger rating—C. E. Van Wagner, Petawawa Forest
Experiment Station, Chalk River, Ont

FOREST PRODUCTS

Composition of Velatile Oil From the Bark of Lodgepole
Pine.~—The composition of volatile oil in bark {phloem and
rhytidome) of lodgepole pine {Pinus contorta Dougl. var lari-
fotip Englm.) was examined as part of a study on interactions
between this pine and the mountain pine beetle with s blue
stain fungi. These beciles mine in the phloem region, and the
fungi atiack hiving cells i both wood and bark; the tree
responds by producing increased amounts of volatile oil and
other compounds in both wood and bark (Shrimpton, Can. J.
Bot. 31:527, 19733, The composition of volatile oil from
foliage (Pauly and von Rudloff, Can. J. Bot. 49:1201, 1971)
and wood (Shrimpton, op. cit.) of lodgepole pine has been
described, but bark has not. The resin ducts are not con-
tinnous from needles to wood and, in the bark, much of the
oil is in discrete pockets. It was, therefore, of interest to com-
pare the oil from bark with that from foliage and wood. The
terpene hydrocarbons in bark were similar in composition to
those found in needles and wood, but the relative amount of
higher boiling components was much greater in the bark.

Five butt lo were cut near Horsethief Creek in the
Fast Kootenay region of British Columbia, in early September
1971. In the laboratory, bark was ground with added dry
ice in a Wiley mill to pass a 2 mm screen. Bark millings were
steam-distilied for 8 hrs, The oil was recovered, weighed and
analyzed by gas chromatography over both OV-17 and Carbo-
wax 20M with and without the addition of isopropylbenzene
as an internal standard (Shrimpton, ep. cie.). Individual com-
ponents were identified from retention characteristics and by
peak enhancement with authentic standards.

The predominant monoterpene  hvdrocarbons  wers
pinene, camphene, S-pinene, 3-carene, g-phellundrene and ter-
pinolene.  Also present were myrcene, a-terpinene, limonere
and trans-ocimene. Oxygenated terpenes present were linalool,
a-fenchol, bornyl acetate, terpinen-d-ol, estragole, isoborneol,
a-terpinent, borneol, citronellol and cis-anethole. One sesqui-
terpene, p-caryophyllene, was also preseni. Some oil in each
sample, mosily eluted beyond anethole, was unidentified; the
amount varied between 2 and 16%. Sesquiterpenes and some
volatile diterpenes have been isolated from lodgepole pine bark
(Rowe et af. Phytochemistry 11:363, 1972); such compounds
probably account for this unidentified fraction. The internal
standard indicated that about 5% was unaccounted for from
each sample. Table 1 shows the relative vomposition of oil
from the five bark samples, amount of oil recovered and weight
of bark used.

The terpene hydrocarbons found in volatile oil of lodge-
pole pine bark have been reported in oil from foliage {(Pauly

-
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TABLE 1
n of the vols
lodgepole pin

Yield and compos oil from bark of

Tree Number

1 2 3 4 5

0.7 . 0.9 1.2

3.5 0.5 @3

2.1 25 1.8

21 13 1.8

ir i i

18 2.5 &.5

e ir — ir ir

6.5 11.8 341 8.4 e

trans-ocimens 0.5 0.6 — 0.6 0.6
terpinolene 0.8 1.0 1.5 1.2 1%
tinalool 1.1 4.5 tr 3.7 iy
a-fenchol 8.5 1.4 .3 12 0.8
bornyl-acetate 1.3 0.5 tr i.6 tr
wrpinen-4-al i6.1 31 1.5 3.1 34
froaryophyliens 1.7 1.0 1.2 6.5 3.5
estragole 3.7 5.6 6.0 8.3 4.2
isobornsol 12.5 121 0.1 174 152
grierpinead 1.0 269 22.4 18,3 22.3
bornesl 6.9 5.7 36 8.6 1.1
citroneliol 0.8 1.8 5 ir i
cis-anethole o i 1y 57
unidentified {total) 12.5 4.1 2.0 16.2 4.6
Fresh weight of bark {gmy 908 98.3 R 1060.0 98.7
218.0 255.0 3000 205.0 350

Weight of oil (zm) .10 0,27 6.42 0.21 013
Yield of ol {percentage) .10 (.10 013 .10 D05

¥ Values > pereentages of the fraction.
MNote: minus indieates not foond; tr, race guantities less than 0.3%

and von Rudloff, op. ¢ir.) and from wood (Shrimpton, op. cit.).
The relative composition is variable from tree to tree. Differ-
ences between oil from bark and from wood or needles are
the generally high proportion of oxygenated terpene in all
samples and a large unidentified fraction that eluted beyond
the oxygenated fraction—D. M. Shrimpton, Pacific Forest
Research Centre, Victoria, B.C.

PATHOLOGY

Bacteria From Balsam Fir Roots Inhibit Growth of Decay-
causing Fungi-—Bacteria, some of which may promote growth
of y fungi, have been reporied to occur in the stems of
bulsam fir [Abies balsamea (L) Mill] (Etheridge and Morin,
Can. J. Bot. 45:1003-1010, 1967; Bourchier, Proc. 33rd Ses.,
Can. Phytopath. Soc. No. 34), but no information could be
found on the occurrence of bacteria in the roots. In root
inoculation studies with Seyiinosiroma galactinum {(Fr.) Donk
in New Brunswick, bacteria were frequently isolated from
uninoculated roots and from wood associated with control
inoculations and abortive §. galactinwn inoculations.  Since
bacteria were seldom isolated from tissue which vielded the
decay fungus and vice-versa, preliminary work was done to

investigate the possible inhibitory nature of the bacteria,
Forty-eight isolates of gram-negative rod bacteria obtained

from 48 different roots of balsam fir were tested for their
influence on the growth of 5. galactinam and Coriophora
puteana {Schum. ex Fr.) Karst. The organisms were grown
together on malt agar medium and malt agar medium con-

taining ground wood obtained from the center of decay-free
roots. Three agar plugs containing mycelium of one of the

fungi were placed in a line between two diverging bacterial
streaks {(Fig. 1). The cultures were incubated, in the dark,
for 14 days at 25 C.

Forty-four of the bacterial isolates inhibited §. galactinum
io some degree on one or both of the media while 45 were
inhibitory to €. puteanca. It was apparent that the type of
medium employed influenced the results of the in winro anta-
gonism tests. Nine isolates were inhibitory to S, galuctinum
only when grown on malt agar medium; of these three were




MALT AGAR

Figure 1. amples of inhibition (A,C) and noninhibition {B)

on rootwood and malt agar media.

A, inhibition of €. pureana by bacterial isolate #6
B. noninhibition of 8§, gafacsinum by bacterial iso-

Inte #17
C. strong inhibition of €.
late #23

puteana on the same medium. On wood-

puteana by bacterial 1so-

also inhibitory to €.

meal medium four were inhibitory to €. pureang and two of
these were also inhibitory to S, gelaciinwem. On both media

four isolates were non-inhibitory t0 8. gafaciinum and three to

O puteana; two were common to both, Eleven isolates were
“(CC{?’i{)miﬂf inhibitory  {inhibition zone of 10-12 mm) to
both fungi on both media {Fig. 1-c3. There was no apparent
relationship between the origin of the bacterial isolates, ie.
discolored, decaved, or clear wood, and the degree of inhi-
bition.

it is evident from these results that bacteria
roots of Mim“ fir and that E‘x"i’i!}}f of them
the growth of S. gelaciinum and C. puteana.

do occur in
inhibit, in virro,
Since one of the

media used contained ground root wood, it is suggested that
some of the bacterin may also influence the growth of these
two fungl in nature. — 1. E. Sterner, Maritimes Forest Researc

N.B.
SYLVICULTURE

Eucalypts for Southern Coastal British Columbia—The
spectacular growth of eucalypts and the success with which

Centre, Fredericton,
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been introduced to other countries, prompted a
g%x for a species suitable for the southern coastal
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caused moderate teaves, branch tups and naked
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removed from the plots. On the
remaining trees, 1972 growth had to initiate from epicormic
bud  strands, onsequently, fushing occurred wvery late —
toward the Lmﬁ oi June. On October 29, while frees were at
the peak of their growth, den, unseasonal frost of —7
1w —4°C {20 to 25°F) occurred. Soon after this, the bark
1 o split at ground level {Fig. 1), indicating that the
stems were dead. In the s ~~;mm of 1973, only about half of
the trees in the “low-elevation” plot sprouted from the ligno-
tubers, enlarged, knob-like %\ s typical for eucalypts.

killed 1o ground level were
472

Figure 1. Heuvy stem damage caused by unseasonal frost

Although the origi attempt to find a few individualy
able to withstand the winter femperatures on southern Van-
couver Island failed, there are several observations worth
mentioning:
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eptible 10 early frost
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SOILS

DDT Residues May Be Lost From Seil by Direct Vola-
titization.—Large quantities of technical DDT were spraved
o New Brunswick forest areas be 1952 and 1968 for

the control of spruce budworm ra o fumiferana

(Clemens )] and much of it still persists in the forest soil ‘z h?m
Bull, Env. Contam. and Toxicol. §:
i
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as DDT from soil. The
the wpm pressure

pation of “non-
volatitization proc
{ the individual compounds.
of BDT isomers and DDE
Food € 200 645, 197 that the o.p-isomer
and DDE are more v ziik‘t from w;ix than the pp'~ Df}} due
to their higher vapor pressur ‘R with the
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ratios were .76 and 2.02 at ground level avd at & fi respec-

tively compa cd to the soil value of 0.15. The average con-
centration of the o p-isomer in air at ground level found

to be B.56 ng/® of the pp-isomer

but the concentration of the former at 6 ft above the ground
level was e as high (1134 vs 5.55 ng/m™) as that of pp-
DT probably due to high kinetic energy of the unsymmetrical
o.p-DDT molecules. The variation

in concentration of the
metabolite DDFE, was not appreciable, (3.87 vs 410 ng/m® at

compared o 11.63 ng/m®

6 {13} belween the iwo levels. The average DDE/p p-DDT
rutios between the two levels were 0.37 and 0.73 compared
10 the soil value of 0.11.
TABLE 1
3 gt of E)Dl residues i oair ound level and at
fx it {1.8m) high at three poinis in Priceville area*
CAL SAMPLING STATIONS
A B C
Ground 6 f1 High Ground fi Hah Ground 61t
Level {1.8m)y  Level {(1.B8m) Level (“i 8 m)
041 1059 1475 853
{55) (353 (\6) {50y
520 14.06 5.03
{28) (47) {28}
DDE 312 5as 181
{17y {18y {223
- DDEY 2 18.73 3003 18.57 17.69
2.00 0.3 176
e ber b

Values in parenthesis show percen

The vapor pre and

ssures {mum x 1077y at 30 C of op
py-isomers and DDE are 533, 7.26 and 64.9 respectively
{Spencer and Chliath, foc. ¢ir]. The composition of DDT resi-
dues in the air samples (Table 1) shows that the o p-lsomer
is more volatile than pp~-DDT presumably due fo iis higher
{7.5 times) vapor pressure.

A small variation in concentration of 0.23 ng/m® (avg)
was observed for the breakdown product DDE, between these
two levels in spite of its high vapor pressure. The compara-
tively small amount of DDE in the atmosphere may be due
to its low concentration {0.076 ppm) in the soil and iis adsorp-
tive interaction with the substrate particles on the forest floor
causing temperature dependent binding. It appears then, that
the volatilization process in addition to biodegradation, results
in the removal of more volatile 0,p-DDT from the soil, de-
pleting its initial concentration in technical DDT from 20%
{Spencer and Cliath, joc. ¢ir.] to the present value of 12
Undar aerobic umd,ta’m:x, the usual state of most forest soils,
a part of the DDT sprayed degrades to DDE that volatilizes
slowly due to its adsorptive interactions with the soil matter;
refaiively less is vaporized as pp-DDT but most of the o,p-
DDT is volatilized and lost from the soil, decreasing rather
rapidly compared 1o the other isomer. The author thanks Dr.
I W, Varty of MFRC, Fredericion for the assistance in col-
lecting the air samples—K. M. S, Sundaram, Chemical Con-
trol Research Institute, Ottawa, Ont.
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