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ENTOMOLOGY 

Mortality of Birch Casebearer L~:gs,.-011":C 
in 1953 in western Newfoundland, the 
plwra Zellerl 
Defoliation of white birch 
occurred every year since j 960 in 
branch and tree mortality has occurred 

Little is known 
outbreaks of 
13-14, 19(9) 

mortality. 
1972, the intensity and was 

examined on infested while and Pasa-
dena, in western Newfoundland, were counted as living 
or dead on 10 leaves collected the distal 10 inches 
(25A cm.) of a branch, occurring at the mid crown of the 
sample trees, At Cormack the same six trees were sampled 
at weekly imervals from Aug. 10 to Sept. 6. At Pasadena, 10 
different trees were sampled at weekly intervals from Aug. It) 

to 21. 

they were 
hatched (Fig. 
or blue-black 
shrivelled, or 
collapsed eggs 
hole. 

and rounded (Fig. 1) or 
from which larvae had 

either discolored 
round, or normal in 

and "collapsed" (Fig. 3). 
were empty, but lacked a larval emergence 

Before data were analysed and tests of significance per
formed, all egg numbers were transformed to the square root 
of the numbers one-half, and percent data to the arcsin 

of variance of egg counts showed that 
sample variances and means were nol significantly different 
between the two therefore the were com-
bined. Discolored 
of the total eggs 
figures or in analyses. 

Resllits the 
eggs varied from a 
maximllm of 

showed 
4.72 0.57X· where Y 

the number of days 
was complete, to 

(Table 1, 6). 

eggs comprised Jess 1 
incllldcd in mortality 

increase in the percent of \..Vj""l-'~CU 
oviposition period, shows that normal eggs 

lost their contents after deposited on the leaf. This sug-
gests egg predation cause. The abundance of a 

mite triophtlwlmus (Duds.)] on leaves 
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Figure 1. Birch casebearer egg on birch leaf. 

Figure 2. Birch casebearer choriom from which a larva has 
hatched. 

Figure 3. Collapsed birch casebearer egg. 
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A Venkal for Small Piots.-In 

(Pacific 
mm low-levd aerial 

(Lyons, Photogrammetric Eng. 30. 1964) 
acteristics slash fuel comple.xes. These tests the 

Figure 1. Application of the vertical photography system for 
fuel inventory. 
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The photographic equipment consists of a 35 mm camera, 
a remote shutter release and an automatic miniature flash gun 
attachment. To minimize adjustment, a camera with auto
matic exposure conrol would be desirable. A camera with 
interchangeable lens would enable one to vary the size of the 
area photographed, or the magnification. Motorized cameras, 
although desirable, are often too heavy, especially if the mast 
or the horizontal extension is longer than 3.3 m and 0.6 m, 
respectively. The camera shutter is remotely controlled (F) 
from the external camera shutter fitting, through the horizontal 
tube and down the outside of the vertical mast to a convenient 
height. A battery-powered trigger has been used, but the bulb 
system is preferred. 

For our purpose, a 28 mm lens that provides a field of view 
of about 3.3 x 3.3 m from a height of 3.3 m is most suitable. 
Dull, cloudy days are best for shadow-free photographs; how
ever, the use of an electronic flash on sunny days effectively 
eliminates all but the darkest shadows. Color film is used 
exclusively. 

Construction details and Figure 2 are deliberately general
ized because the design is flexible, depending on the particular 
needs, and limited only by the constraints of portability. 

For our application, a stake marks the location of the base 
of the mast during the preburn inventory so as to duplicate 
orientation on the postburn inventory. 

Although this system was designed to obtain permanent 
records of the pre and postburn fuel complex, it is adaptable 
for plant succession studies and to record other changing sur
face phenomena.-S. 1. Muraro and W. L. Cave, Pacific Forest 
Research Centre, Victoria, B.C. 

FOREST PRODUCTS 
Anti-Fungal Coumarins From Mineral-Stained Maple.

Maple is subject to a discoloration commonly known as min
erai stain which detracts from its appearance and value for 
certain purposes. As part of a continuing search for the cause 
and cure of such defects the phenolic compounds present in 
the affected area were investigated. Although a considerable 
amount of colored material can be removed from mineral
stained sugar maple [Acer saccharum Marsh.] wood by neutral 
solvent extraction, much of the color remains in the cell walls 
(Levitin, Wood Science 5:87-94, 1972) suggesting that, if 
phenolic compounds are responsible for the color, enzymatic 
oxidation and polymerization of low M.W. phenolic com
pounds may have taken place. Consequently, the extractives 
of mineral-stained maple wood were studied in an effort to 
isolate and identify compounds which might be precursors of 
the staining material. 

During the present study a compound (I) and a mixture 
of two other compounds (II and III), all closely related in 
structure, were isolated from mineral-stained maple wood in 
approximately 1 % yield (o.d. basis). They were identified as 
being substituted coumarins (fraxetin) (Dean, Naturally occur
ring oxygen ring compounds, Butterworths, London, pp. 190-1, 
1963). They were not found in clear wood and were present 
only in traces in the protection wood of the inner portion of 
the tree. 

These compounds were extracted with acetone-water 
(95:5) from mineral-stained maple wood meal. The brown 
powder obtained upon evaporation was chromatographed on 
a column of silica gel with chloroform containing 1 % ethanol 
as the developing solvent. A yellow oil was removed first fol
lowed by a fraction containing compounds II (- 80%) and 
III (- 20% ). This fraction was closely followed by com
pound J. Thin-layer chromatography (t.l.c.) gave R, values 
(silica gel; benzene-ethanol, 150:22) of 0.26 for I and 0.38 
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for II and III. Compound II was enriched (,.., 12% of III) by 
rechromatographing on a column of silica gel with chloroform
ethanol (99: 1). Following exhaustive trimethylsilylation of this 
fraction, gas-liquid chromatography (g.l.c.) (Dexsil-300, 290 
C) showed two peaks which were assigned to III (36.5 min, 
12.5%) and II (44.5 min, 87.5%) respectively. Nitrobenzene 
oxidation of the above fraction yielded a mixture in which 
were identified, only, syringa1dehyde (70 to 75%, from II) 
and vanillin (10 to 15%, from Ill). 

The basic structural features of I and II were deduced 
from detailed spectroscopic studies (to be published else
where) on both the parent compounds and their fally acetyl
ated derivatives (Ia and lIa). Thus compound I gave a mole
cular ion at mle 402 and II at mle 416. The corresponding 
acetates gave molecular ions at mle values higher by 126 and 
84 atomic mass units (a.m.u.). It was therefore evident that 
there were three hydroxyl groups in compound I whereas 
compound II contained only two hydroxyl groups. Analysis 
of their respective nuclear magnetic resonance (n.m.f.) spectra, 
together with extensive nuclear magnetic double resonance 
experiments, indicated that these compounds were composed 
of a fraxetin moiety (coumarin portion) to which was fused 
[trans (1a,fJ.:::::. 7Hz)] a substituted phenylprop-l-en-3-01 moiety. 
Both Ha and HfJ are in axial orientations, thus the phenyl and 
hydroxymethyl groups are equatorial. The phenyl substitution 
pattern in I was observed to be 4',5'-dihydroxy-3'-methoxy 
(methyl-pyrogallyl); in II it was 4'-hydroxy-3',5'-dimethoxy 
(syringyl). Additional transitions of minor intensity were ob
served only in the aromatic region of the n.m.r. spectra of II 
and of lIa. By assigning the guaiacyl structure (III) to the 
minor component isolated with compound II, it is possible to 
account for the extra transitions in the n.m.r. spectra of II 
and of lIa, the two peaks observed by g.l.c., the nitrobenzene 
oxidation results, and the occurrence in the mass spectra of 
a peak at 30 a.m.u. less than the respective molecular ions of 
II and of IIa. This apparent loss of a.m.u. from I or Ia was 
not observed - nor would it be expected - for compounds II 
and IIa. The occurrence of a guaiacyl analogue might have 
been expected on the basis of the known biosynthesis of 
methylpyrogallyl and syringyl compounds (Higuchi, Formation 



and Biological Degradation of Lignin, Advances in Enzymology 
34: pp. 207-283, 1971). The infrared and ultraviolet spectra 
were in accord with the proposed structures. All showed a 
strong absorption near 1700 cm ' due to a six·membered (J lac
tone conjugated to a double bond. Compound I h,ld a melting 
point (m.p.) of 238C. The mixture of II and III was observed 
to be optically active, [a] ",.-. 15.5 0 (pyridine). 

These structures are subject to refinement since the alkyl
aryl-ether linkages, which we have assigned as being 7-fJ and 
8-a may be opposite to that shown. The fJ-carbon, during 
enzymatic phenolic oxidations, (Sarkanen, Lignins, Wiley
Interscience, pp. 95-163, 1971) can form a radical, which 
would couple with an oxygen radical from another molecule 
(fraxetin) to form a dimer, before the a-carbon can undergo 
reaction. The ambiguity arises since we do not know whether 
it is the 7 or the 8 hydroxyl of fraxetin which first undergoes 
a one-electron oxidation to form a free radical; however, 
since the 7 hydroxyl is para to the side chain our assignment 
seems reasonable. With regard to the stereochemistry at both 
the a- and {:i-carbons we are not able to deduce whether the 
absolute configuration is erythro or threo, but the fusion is 
Iralls with the bulky substituents occupying the equatorial 
positions. 

Experiments at the Eastern Forest Products Laboratory 
have shown that a test solution of a 1 % mixture of II and 
III prevents the growth of Lellzites trabea, a wood-rotting 
fungus. Compound I is being tested for biological activity. 
Compounds, I, II and III may be produced by the tree to pro
tect it against infection. The significance of these compounds 
both as fungicides and precursors of the brown staining ma
terial is currently under study. 

A full report, describing the physical parameters of these 
biologically active coumarins will be published elsewhere.-
1. F. Manville, Western Forest Products Laboratory, Van
couver, B.C. and N. Levitin, Eastern Forest Products Labora
tory, Ottawa, Ont. 

MENSURA TION 

Site Index Formula for Major Timber Species in Ontario.
Plonski (Ont. Dep. Lands Forests, Timber Manage. Div., Rep. 
No. 24, 1956; Silvic. Ser. Bull. No.2, 1960) constructed site 
index curves for Ontario's major timber species-black spruce 
[Picea mariana (Mill.) B. S. P.], jack pine [Pinus banksialla 
Lamb.], trembling aspen (Populus tremuloides Michx.), white 
birch [Betula papyri/era Marsh.]' white pine [Pinus strobus L], 
red pine [Pinus resinosa Ait.] and tolerant hardwoods. How
ever, he used graphical methodology (cf. Bruce and Schuma
cher, Forest Mensuration, McGraw-Hili, New York, 1950), i.e., 
he gave no equations for them. Thus, to utilize these site index 
curves, it is necessary to look up values and/or interpolate 

hetween values in the appropriate graphs. This is very tedious 
and often produces inconsistencics in repeated readings for 
the same set of site index curves. 

To overcome these difficulties and to facilitate the com
puter processing of site index estimation, Payandeh (Can. 
Forest. Servo Publ. 1318, 1973) employed stepwise multiple 
linear regression analysis to derive a set of equations for 
Plonski's site index curves, expressing site index as a function 
of stand age and height. These equations provide fairly ac
curate estimates of site indices for the range of data employed. 
However, they lack the flexibility and/or accuracy which might 
be obtained from equations based on some of the well-known 
exponential decay functions. That is, nonlinear functions usually 
produce better fit than linear models with more evenly dis
tributed variations within the range of data, and they also 
behave much better upon extrapolation. 

The purpose of this note is to present such a set of equa
tions for Plonski's site index curves. These equations were 
derived to facilitate computer processing and to expedite inter
polation between graph values. 

For ~ach species the data used consisted of 60-90 points 
read directly from the appropriate set of site index curves for 
the range of site indices and ages (by JO-year intervals) given 
by Plonski (1956, 1960). These values were treated as obser
vations in a nonlinear regression analysis in which the para
meters b,_., were estimated by least-squares approximation tech
niques (c/. Draper and Smith, Applied Regression Analysis, 
John Wiley, New York, 1966). The data for each of the seven 
species were run with several exponential decay functions of 
which the following model produced the best fit: 

S=b,Hb, [1_eb,A] b.H
b

, 

where: S = site index (height at age 50), H = stand height 
(height of dominant and codominant trees in feet), A = stand 
age in years, e = base of natural logarithms, and b's = con
stant parameters of the model. 

Th:! estimated parameters b" b" b", b" and b", the R' 
value, the standard error and the maximum error of individual 
observations obtained for each species are given in Table J. 
All species have a standard error of less than 1.4 and the 
maximum error does not exceed 2.9. Since it is difficult to 
read site index values (height at age 50) from Plonski's site 
index curves to the nearest foot, such errors are considered 
quite acceptable. 

The equations presented here contain the basic limitations 
of the site index curves they represent.-B. Payandeh, Great 
Lakes Forest Research Centre, Sault Ste. Marie, Ont. 

TABLE 1 
Estimated parameters of a nonlinear model, expressing site index as a function of observed height and age, for the major timber types of Ontario' 

Parameters 
Species Standard Maximum 

b, b, b" b, b" R" error error 
Black spruce 0.01024 1.75093 0.00296 2.98124 -0.32121 0.991 1.1 2.4 
Jack pine 0.44105 1.10942 -0.02099 -3.36831 -0.32978 0.996 0.9 1.4 
Trembling aspen 0.23921 1.21233 -0.01385 -3.54742 -0.35913 0.993 1.4 2.1 
White birch 0.82253 0.98829 -0.03961 -3.23333 -0.16089 0.995 0.8 1.7 
White pine 0.09635 1.33331 -0.Q2073 -3.59428 -0.10546 0.988 1.4 2.9 
Red pine 0.56058 1.03965 -0.02095 -2.38568 -0.22405 0.997 0.5 1.1 
Tolerant hardwoods 0.36477 1.10897 -0.02276 -2.40103 -0.12213 0.974 1.0 2.0 

• Site index = b, (Height) b. G-e 
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PATHOLOGY 
A Mrulified 

on specimen 
drying kchnique. 

In the sIUdy hiological 
and germ tubes under a scanning electroll 
it is important to avoid disruption distortioll caused 
processing specimens. The critical point drying method 
been used this type of under transmission 
and scanning electron micro~cope (Anderson, In A.IN. 1'01-
lister (Ed. Pbysical Technique in Biological Research, VoL 3, 
Part A, 1969; Royle and Thomas, PhysioL PI. Palh. 1: 345-
349, 197! With this method, specimens can be dried without 
the disruptive or distoniv" eflects of surface tension during 
drying and their original form can be observed even after 
exposure to a high VaCuum in a vacuum evaporator or in the 
specimen chamber of the electron microscopc. 

During a sIUdy of the gcrm tube morphology of pine stem 
rusts (Cronarlium and Fudocrollarlillm spp.) and other 
forest fungi, we devdoped it modified critical drying 
technique for germ tubes to be observed under scanning 

Figure 1. Specimen studs on rubber supporter in a petri dish 
for incubation. 

Figure 2. Wire mesh mini-bracket used to transfer studs with 
germinated spores. 
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Figure 3, 4. Germ tubes Endocronartiutr! Iwrkncssii 
(peridermioid teliospores). Fig. 3 X 7600; 
X 3200. 

Figure 5. Germ tube of Crollarliulll ribico/u aeciospore. 
X 2200. 

electron microscope. By germinating spores on specimen studs, 
no transfer is and damage to the specimen was elim-
inated. Instead of and distorted germ tubes (see 
nr;. I, Hiratsuka, Can. J. BOL 48: 1692, 1970) disruption- and 
distortion-free images of germ tubes were observed (Figs. 3-5). 

We suggest the following procedure: 
Specimen studs were mounted on a rubber support and 

placed in a petri dish (Fig. 1). The upper surface of the 
specimen studs were coated with a thin hlyer of 0.3% agar. 
After the agar cooled and hardened, aeciospores of Crotlarlium 
ribicola and ) of Elldocronarlillm 
Iwrknessii were of the agar. A small 
amount of distilled water was poured into the petri dish before 
it was covered and incuhated. After adequate time was al-
10wed for germ tuhe formation, specimen studs were removed 
from the petri dish and dried on a slide warmer at 50'C. 

dried. were put into 50% ethanol, de-
absolute ethanol, which was then 

replaced with and iso-amyl acetate solution in 
absolute ethanol. A wire mesh hasket 2) was used to 
immerse the studs in each solution for 3 minutes, Then 
the ,!Ud, wefe transferred two changes of 100% iso-

acetate and stored solution umil critical point 

were 
DCP-l 
specimen 

studs In 10090 iso-amyl acetate 
transferred to the critical point dryer 

Point Dryer). When dried, the 
studs were coated with a thin film of 

solution 
(Denton 



vacuum and observed under a scanning electron microscope 
(Cambridge Stereoscan Mark II-A). 

Our modified technique will be used for observing ger
mination and growth of many other fungi under scanning 
electron microscope.-Y. Hiratsuka and P. J. Maruyama, 
Northern Forest Research Centre, Edmonton, Alta. 

(Continued from page 1) 

TABLE 1 
Average number of birch casebearer eggs laid and percent of collapsed 

eggs per sample from white birch at Pasadena and Cormack, 
Newfoundland in 1972. 

Sample Avg. total Avg. no. of Percent of 
date no. of eggs collapsed eggs collapsed eggs 

Cormack and 

Aug. 10 118.4 5.6 4.7 
Aug. 17 99.9 6.6 6.6 
Aug. 23 121.2 11.3 9.3 
Aug. 30 121.8 46.1 37.8 
Sept. 6 117.3 17.6 15.0 

Pasadena only 
Sept. 13 80.4 22.0 27.4 
Sept. 21 50.2 18.0 35.9 
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