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PROGRAM AND PURPOSE

The Forest Research Laboratory of the School of Forestry combine
a well-equipped laboratory with a staff of forest and wood scientists in
program designed to improve the forest resource and promote full uti-
lization of forest products. The extensive research done by the Labor
tory is supported by the forest industry and by state and federal funds.

The current report results from studies in forest products, where
wood scientists and technologists, chemists, and engineers are con-
cerned with properties, processing, utilization, and marketing of
and of timber by-products.

The PROGRAM of research includes

identifying and developing chemicals from wood,

improving pulping of wood and wood residues,

investigating and improving manufacturing techniques,

extending life of wood by treating,

developing better methods of seasoning wood for
higher quality and reduced costs,

cooperating with forest scientists to determine effects
of growing conditions on wood properties, and

evaluating engineering properties of wood and wood-
based materials and structures.

The PURPOSE of research on forest products is to expand markets,
create new jobs, and bring more dollar returns, thus advancing the
interests of forestry and forest industries, by

> developing products from residues and timber now wasted, and
> improving treatment and design of present wood products.
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INTRODUCTION

Nearly three million tons of Douglas fir bark are produced
ly in Oregon as a by-product of logging. With increasing informa-
available on the economic potential of bark and with increasing

pressure for less air pollution by burning, a careful study of the
rties, chemistry, and possible uses of bark will be profitable in

th money and public relations.

The present list of references includes those on Douglas fir
ark found in Roth, et al. (1960), which covered the literature up to

-1959 in an Institute of Paper Chemistry publication that itself in-
references from an earlier work by Marian and Wissing (1956).

ese references have been brought up to date with items listed in the
Lbstract Bulletin of the Institute of Paper Chemistry, Chemical Ab-
tracts, reviews by Rowe and Pearl (1961) and by Rowe (1963), with the

ition of references from smaller bibliographies. All of these corn-
lations are fully cited in the section "Reviews and Bibliographies."

Abbreviations of names of publication-s cited are from Guide to
Use of Forestry Abstracts whenever such publications appear in the

ide. References to the Abstract Bulletin of the Institute of Paper
istry are page references throughout.

Wherever possible, the original languages of references and of
manes are indicated as follows; a capped abbreviation for language

the original and a lower case initial letter or abbreviation for lan-
ge of summary, as in the example (Russ. e.), meaning "in Russian

th an English summary."
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PHYSIOLOGY

Adamovich, E . I. 1959. ["The Conditions of the Formation and Accu
mulation of Cork Scar Tissue on the Trunks of Trees."] Sborn.
Rabot Permsk. Otd. Vsesoyuz. Bot. Obshch. 26-36. io1. Abstr.
40:20513.

Adamovich, E. I. 1961. ['On the Causes of Crust Formation on Tree
Trunks."] Bot.Zhur. Moscow 46(9):1271. (Russ.e.)

Artschwager, E.and Starrett, R. C. 1933. "Suberization and Wound-
cork Formation in the Sugar Beet as Affected by Temperature and

Relative Humidity. J. Agric. Res. 47:669-674.

Audia, W. V., Smith, W. L.,Jr., and Craft, C. C. 1962. "Effects of
Isopropyl N-(3-chlorophenyl) Carbamate on Suberin, Periderm, and
Decay Development by Katandin Potato Slices." Bot. Gaz. 123:255-
258.

Bakos, Z. 1965. ["Significance of the 'Gray Bark' of Pine."]
14(1):14-19. (Hung.russ.g.)

Beard, J. 5. 1961. "Results of a Fertilizer Experiment in New Ptantin
of Wattle." J. S. Afr. For. Assoc. 36:24-26.

Beard, J. S. 1962. "A Completed Fertilizer Experiment with Wattle.
Experiment No. 20: Raw Phosphate, Super and Lime." S. Afr. F
J. 41:11-14.

Bidduiph, S., and Biddulph, 0. 1959. "The Circulatory System of
Plants." Sd. Amer. Z00(2):44-49.

Bier, J. E. 1962. "Acti-dione and Natural Bark Extracts in the Contr
of Hypoxylon Canker of Poplar." For. Chron. 38(3):347-348, 363
365.

Canny, M. J. 1962. "The Mechanism of Translocation." Ann. Bot.,
Lond. (N. S.) 26:603-617.

Crafts, A. S. 1939. "The Relation between Structure and Function of
the Phloem." Amer. J. Bot. 26: 172-177.

Crafts, A. S. 1961. Translocation in Plants. Holt, Rinehart and
Winston, New York. 182 pp.

Crafts, A. S. 1961. "Metabolic Interrelations between Phloem and
Xylem." Pages 1224-1226. In Bailey, D. L. (Pubi. Chairman),
Recent Advances in Botany from Lectures & Symposia Presented to
the IX International Botanical Congress. Montreal 1959. Univ. of
Toronto Press, Toronto. 2 ',ols. 1766 pp. Abstr. Bull. Inst. Pap.
Chem. 32(5):668.
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Currjer, H. B ., and Cheadle, V. I. 1957. 'Physiology of Phloern."
Ann. Rev. Plant Physiol. 8:349-374.

Donoho, C. W., and Walker, D. R . 1960. Effect of Temperature on
Certain Carbohydrate and Nitrogen Fractions in the Bark and Roots
of Peach Trees during the Dormant Season." Proc. Amer. Soc.
Hort.Sci. 75:155-162. Chem. Abstr. 54:22872a.

Erteld, W. 1963. ['The Importance of Silver Bark on Pine."]
Sozial. Forstw. 13(1l):331-335. (0.)

Furukawa, J. 1964. ["Studies on the Accumulated Mineral Nutrient
Elements in Stem of Forest Trees." J.Jap.For. Soc. 46(8):281-
293. (Jap. e.)

HeiLman, P-. E., and Gessel, S. P. 1963. "The Effect of Nitrogen
Fertilization on the Concentration and Weight of Nitrogen, Phosphor-
us, and Potassium in Douglas -fir Trees." Proc. Soil Soc. Amer.
27: 102-105.

Hoad, 0. V., and Peel, A. J. 1965. "Studies on the Movement of So-
lutes between the Sieve Tubes and Surrounding Tissues in Willow."
J. Exp. Bot. 16(48):433-452.

Jackson, L. W. R., and Hepting, 0. H. 1965. "Rough Bark Formation
and Food Reserves in Pine Roots." For. Sd. 10(2):174-179.

Kaufert, F. H. 1937. "Factors Influencing the Formation of Periderm
in Aspen." Amer. J. Bot. 24:24-30.

Ketskhoveli, E. N., Kinkladze, D. C., and Khakutashvili, T. E. 1962.
["Chlorophyll of the Bark and Leaves in Relation to Its Transfer to
the Bark."] Soobshch. Akad. NaukGruz. SSR 28:455-460. (Russ.)
Chem. Abstr. 57:12904f.

Ketskhovelj, E. N., and Kinkladze, D.C. 1964. ["Seasonal Changes
of Composition of Yellow Pigments of Bark and Wood."] Soobshch.
Akad. NaukGruz. SSR 35(1):179-186. (Russ. georg.) Chem.Abstr.
61: 13632f.

Kursanov, A. L. 1963. "Metabolism and the Transport of Organic
Substances u-i the Phloem." Advanc. Bot. Res. 1:209-278.

Lemin, A. J., Klornparen, W., and Moss, V. D. 1960. "Transloca-
tion and Persistence of Cycloheximide (Acti-Dione) in White Pine."
For. Sci. 6:306-314.

Lewis, T. 1962. "The Effect of Temperature and Relative Humidity on
Mortality in Limothrips cerealium Haliday (Thysanoptera) Over-
wintering in Bark." Ann. Appi. Biol. 50:313-326.



Li, P. H., Weiser, C. J., and Van Huystee, R. 1965. 'Changes in
Metabolites of Redosier Dogwood during Cold Acclimation." Proc.
Amer. Soc. Hort. Sd. 86:723-730. Chem. Abstr. 63:10316d.

Koblitz, H. 1961. ["The Histochemical Detection of Enzymes Involved
in the Process of Lignification.'] Ber. Dtsch. Bot. Ges. 74(7):
274-287.

Mader, H. 1958. 'Kork." Pages 282-299. InRuhiand, W., Handbuch
der Pflanzenphysiologie.Vol. 10. Springer-Verlag, Berlin-Göttingerl
Heidelberg. 834 pp.

Marvin, J. W. 1949. "Changes in Bark Thickness during Sap Flow in
Sugar Maples." Science 109:231-232.

Moss, V. D. 1961. "Antibiotics for Control of Blister Rust on Western
White Pine." For. Sci. 7:380-396.

Nick, E. 1953. ["Physiology of the Tannins and Flavone Pigments in
Polygonum bistora."] Pharmazie 8:940-950. (G.)

Parker, A. K. 1961. "Bark Moisture Relations in Disease Develop-
ment: Present Status and Future Needs." Pages 1535-1537. In
[Bailey, D. L., Publ. Chairman] Recent Advances in Botany from
Lectures & Symposia Presented to the IX International Botanical
Congress, Montreal 1959. Univ. of Toronto Press, Toronto. 2 vols.
1766 pp.

Parker, J. 1957. "Seasonal Changes in Some Chemical and Physical
Properties of Living Cells of Pinus ponderosa and Their Relation to
Freezing Resistance." Protoplasma 48:147-163.

Parker, J. 1959. "Seasonal Changes in White Pine Leaves: a Com-
parison of Cold Resistance and Free-sugar Fluctuations ." Bot.
121(1):46-50.

Parker, J. 1960. "Seasonal Changes in the Physical Nature of the Bark
Phloem Parenchyma Cells of Pinus strobus." Protoplasma 52:223-
229

Parker, J. 1962. "Seasonal Changes in Cold Resistance and Free
Sugars of Some Hardwood Tree Barks." For. Sci. 8(3):255-262.
Chem. Abstr. 56:1779f.

Paviova, M. N., and Konarev, V. G. 1962. ["DNA in the Bark Cell
Nuclei of Healthy and Infestation-weakened Pine Trees."] Issled
Ochagov Vredit Lesa Bashkirii Sb. 2:Ufa 96-104. (Russ.)

Peel, A. 3., and Weatherley, P. E. 1962. "Studies in Sieve-tube Exu-
dation through Aphid Mouth Parts: the Effects of Light and Girdling.'
Ann. Bot. 26:633-646.
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Rogers, B. L., Thompson, A. H., and Scott, L. E. 1965. Internal
Bark Necrosis on Delicious Apple Trees under Field Conditions.
Proc. Amer. Soc. Hort. Sci. 86:46-54. Chem. Abstr. 63:6027b.

Sakai, A. 1960. 'Relation of Sugar Content to Frost Hardiness in
Plants." Nature, Lond. 185:698-699.

Sakai, A. 1961. "Effect of Polyhydric Alcohols to Frost Hardiness in
Plants." Nature, Lond. 189:416-417.

Spanner, D. C. 1958. 'The Translocation of Sugar in Sieve Tubes.'
J. Exp. Bot. 9:332-342.

Swanson, C. A. 1959. "Translocation of Organic Solutes." In Steward,
F. C. (Ed.), Plant Physiology. Academic Press, New York.

Watkin, J. E., Underhull, E. W., and Neish, A. C. 1957. "Biosyfl
thesis of Quercetin in Buckwheat." Can. J. Biochem. and Physiol.
35(3):229-237.

Weatherley, P. E., Peel, A. J., and Hill, G. P. 1959. "The Physi-
ology of the Sieve Tube. Preliminary Experiments Using Aphid
Mouth Parts." J.Exp.Bot. 10:1-16.

Weatherley, P. E. 1962. "The Mechanism of Sieve Tube Transloca-
tion: Observation, Experiment and Theory." Advanc. Sci. 18:571-
577.

White, E. H., and Leaf, A. L. 1965. "Soil and Tree Potassium Con-
tents Related to Tree Growth. II. Tissue Potassium as Determined
by Total Tree Analysis Techniques." Soil Sci. 99(2):109-114.
Chem. Abstr. 63:l6778d.

Zirnmermann, M. H. 1957. "Translocation of Organic Substances
in Trees. II. On the Translocation Mechanism in the Phloem of
White Ash. (Fraxinus americana L)." Plant Physiol. 32(5):399-404.

Zirnmermann, M. H. 1960. "Translocation in the Phloem." Ann. Rev.
Plant Physiol. 11:167-190.

Zimrnermann, M. H. 1961. "Movement of Organic Substances in
Trees." Science 133(3446):73-79.



BARK ANATOMY, MEASUREMENT, AND GENERAL PROPERTIES

Adarnovich, E. I. 1962. ["An Anatomical Study of the Bark Regenera-
tion Processes in Birches." Lesnoe Zh. 5(2):3-9. (Russ.) Abstr.
null. Inst. Pap. Chem. 33(3):475.

Artschwager. E. 1950. "The Time Factor in the Differentiation of
Secondary Xylem and Phloem in Pecan." Amer. J. Bot. 37:15-24.

Bamber, R. K. 1959. "The Anatomy of the Barks of Five Species of
Callitris Vent." Proc. Linn. Soc. N. S. W. 84:375-381.

Bamber, R. K. 1962. "The Anatomy of the Barks of J.eptospermoideae."
Aust. J. Bot. 10:25-54.

Beer, M. 1959. "Fine Structure of Phloem of Cucurbit as Revealed by
the Electron Microscope." Proc. 9th hit. Bot. Congr. 2:26. (Abstr.)

Belostokov, G. P.1960. ["The Development of Lenticels and Their
Role in Cork Formation in Phellodendron amurense Rupr."] DokI.
Akad. Nauk. SSSR 134:1244-1247. (Russ.) Dokl--Botan., Sd.
Sect. 134:188-190. 1961.

Blossfield, 0., Haasemann, W., and Wonka, R. 1963. ["Bark Thick-
ness and Bark Content of Thin Spruce- and Pinewood (stems)."]
Holztechnalogie 4(2):163-169. (G. russ. e.)

Bowern, W. R. 1963. "Origin and Development of Winged Cork in
Euonyrnus alatus." Bot. Gaz. 124:256-261.

- Chang, Y. 1954. Bark Structure of North American Conifers. Tech.
Bull. 1095, U. S. Dep. Agric. 86 pp.

Chang, Y. 1954. Anatomy of Common North American Pu1wood
Barks. TappiMonogr. Ser. 14. 249pp.

Cheadle, V. I., and Esau, K. 1958. "SecondaryPhloernofCalycan-
thaceae." Univ. Calif. Pubi. Bot. 29:397-510.

Cheadle, V. I.,andEsau, K. 1964. "SecondaryPhloemofLiriodend
tulipifera." Calif. Univ. PubI. Bot. 36:143-252.

Cooke, G. B. 1948. "Cork and Cork Products." Econ. BoL. 2:393-
402.

Cooke, G. B. 1961. Cork and the Cork Tree. mt. Ser. Monogr.
Pure Appl. Biol., Vol. 4. Pergamon Press, New York. 121 pp.

Derr. W. F. 1964. Phloem Structure in Robinia pseudoacacia L.
and Its Seasonal Changes. PhD Thesis. Univ. Wis. 88 pp.
Dissert. Abstr. 25(6):3221.
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ie, J. 1965. "Factors Influencing the Weight of Logs." B. C.
Lumberm. 49(9):36-46.

by, M., Mercer, F. V., and Rathgeber, N. 1961. "Studies in
Translocation. II. Submicroscopic Anatomy of Phloem." Aust. J.
Biol. Sci. 14:506-518.

liott, J. H. 1935. "Seasonal Changes in the Development of the
Phboem of the Sycamore, Acer pseudo platanus L." Proc. Leeds
Phil. Lit.Soc. (Sci. Sect.) 3:55-67.

Engleman, E. M. 1963. "Fine Structure of the ProteinaceOus Substance

in Sieve Tubes." Planta 59:420-426.

Esau, Katherine 1947. "A Study of Some Sieve-tube Inclusions."
Amer. J.Bot. 34:224-233.

Esau, Katherine 1948. "Phloem Structure in the Grapevine, and Its

Seasonal Changes." Hilgardia, Berkeley 18:217-296.

1963. "Ultrastructure of Differentiated Cells inEsau, Katherine.
." Amer. J.Bot. 50:495-506.

1964. "Structure and Development of the Bark in
Pages 37-50. InZirnmermafl, M. H., (Ed.), The

Wood in Forest Trees. Academic Press, New York,

Higher Plants
Esau, Katherine.

Dicotyledons.
Formation of
London. 562 pp.

Esau, Katherine 1964. "Aspects of Ultrastructure of Phloem." Pages
51-63. InZimmermann, M. H. (Ed.), The Formation of Wood in
Forest Trees." Academic Press, New York, London. 562 pp.

Esau, Katherine 1965. Plant Anatomy. John Wiley & Sons, Inc.,
New York. 735 pp.

Esau, Katherine, and Cheadle, V. I. 1955. "Significance of Cell Di-
visions in Differentiating Secondary Phboem." Acta Bot. Neerland.
4:346-357.

Esau, Katherine, and Cheadle, V. I. 1958. "Wall Thickening in Sieve
Elements." Proc. Nat. Acad. Sci. 44:546-553.

Esau, Katherine, and Cheadle, V. I. 1959. "Size of Pores and Their
Contents in Sieve Elements of Dicotyledons." Proc. Nat. Acad.Sci.
45:156-162.

Esau, Katherine, and Cheadle, V.1. 1961. "AnEvaluatiOnOfStUdieS
on Ultrastructure of Sieve Plates." Proc. Nat. Acad. Sci. 47: 1716-
1726.

Esau, Katherine, and Cheadle, V. I. 1962. "An Evaluation of Studies
on Ultrastructure of Tonoplast in Sieve Elements." Proc. Nat.
Acad. Sci. 48:1-8.
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