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ELM-ASH-COTTONWOODFORESTTYPEBIBLIOGRAPHY

Stephen R. ShifleyPurdue University_ Department of Forestry and Natural Resources

West Lafayette, Zndiana

_ and Kenneth M. Brown

' •. Lakehead Universlty, School of Forestry
_hunder Bay, Ontario j Canada

F The elm-ash-cottonwood forest type has been defined as the lowland forests where
American elm (Ulnas americana L.), green ash (___s pe_sylvo_nica Marsh.), eastern

c0ttonwood (Po_lus deltoides Bartr.), or silver maple (Acer sacc_num L.) comprise,
singly or in any combination, the largest component of stocking. Common associated
species include hackberry (Celtis occidental_s L.), American sycamore (Platanus occidental-
is L.), black willow (Salix nigra Marsh.), and boxelder (Acer ne_n_o L.). The elm-ash-
cottonwood type occupies a large but irregular area on the floodplains and bottomlands of
the north-central United States. Sites occupied by this type commonly have a high produc-
tive Potential.

The llteraturesearch this bibliography is based on began with an extensive examina-
tion of Forestry ABstracts volume 24 (1963) through volume 37 (1976). Thus, this work is
contiguous with the Pop_lus bibliography of Farmer and McKnight. The bibliographies of
_mjor works found in the initial search of Forestry Abstracts were examined and many addi-
tional references were obtained. Several references found in this second search and pub-

lished Prior tO 1964 were included when they seemed particularly relevant and had not been
included in the Farmer and McKnight Po_n_lus bibliography. Finally, many current journals
were searched for work that had not yet been reported in Forestry Abstracts. For addresses

of many Of the sources cited the reader may consult "Forestry Abstracts Coverage List ''Ior
"List of Periodicals and Serials Regularly Scanned for Forestry Abstracts ''2.

During the initial examination of ForestrY .Abstracts, the following genera and species
were'actively searched: Acer, A. saccho_inum L.; CeZtis, C. occidentalis L.; F___s, F.
pennsylvanica Marsh.; Plata, s, P. occidentalis L.; Po_lus, P. deltoides Bartr.; _s,

_, U. americana L. In addition, many references to Salix nigra Marsh. are cited.

Publicatlons selected for this bibliography relate to one or more of the following
broad subject categories: (I) Biology--Includes references to llfe history, silvical char-

acteriBtics, taxonomy, physiology, morphology, anatomy, and genetics; (2) Ecology--includes
the topics of forest succession, allelopathy, soll site relations, flooding, and gradient

• analysis; (3) Sllviculture--includes stand establishment, cultural treatments, harvesting
methods, economics, and protection; (4) Mensuration--includes references to yield studies,
mensurational techniques, growth prediction, and volume estimation.

ICommonwealth Forestry Bureau. 1970. Forestry Abstracts Coverage List, October 1970.
20p.Commonwealth Agricultural Bureaux, Farnham Royal, United Kingdom.

2Commonwealth Forestry Bureau. 1968. List of periodicals and serials regularly scan-

ned for Forestry Abstracts. 16 p. Commonwealth Agricultural Bureaux, Farnham Royal,
united Kingdom.
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In all cases interest was primarily in work dealing with natural stands. However,
reports on plantations, greenhouse experiments, and other artificial situations were in-

cluded whenever they were Judged to be applicable to future studies of natural stands.
-Published abstracts have been cited whenever they were judged to contain significant amounts

of useful information.

Citations Obtained through Forestry Abstracts are followed by the Forestrv Abstracts

volume and entry number, e.g., FA 32:4773 refers to volume 32, entry 4773 of ForestryAb__-
_. Users with access to Forestry Abstracts can thereby quickly locate a synopsis of
these references.

.

A species and subject index and glossary of common insect names is provided for user
convenience. Tree species and invertebrate organisms are indexed only by their scientific
name. Vertebrate species are indexed only by common name. Cross references are used

throughout to add clarity and to indicate categories where additional information may be
found.
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24(1):52 (French) FA34:251.

2. /[nonymous. 1966. Copper deficiency in poplars. Agricultural Gazette, New South ......,
Wales 77(ii) :697.

3. Anonymous. 1968. Forest Pathology: (b) Virology- 1968. Extract from Report of
Commonwealth Forestry Institute, Oxford 1966/67, p. 25-26. FA29:5906.

4. Anonymous. 1964. Insect pests. Mededelingen, Instituut voor Toegepast Biologisch
Onderzoek in der Natuur 65, p. 33-37, 54. (Dutch with English summary) FA26:5476.

5. Anonymous. 1975. Pathogen: elm phloem necrosis virus. Hosts : elm (_nrus spp.).
Distribution Maps of Plant Dis. 107, 2nd Ed., 2 p. FA37:5181.

6. Anonym0us. _ 1972. Pathogen: Melor_sora po_l_a (Pers.) Karst. Hosts: pine (Pi_s
spp.) and poplar (Po_lus spp.). Distribution Maps of Plant Dis. 389, 2nd Ed.,
2 p. FA34:1754.

7. Anonymous. 1966. Valsa sordi_ Nits. Distribution Maps of Plant Dis. 416, 2 p.
_ FA27:6238.

8. Abrahamson, L. P., and L. Newsome. 1972. Tree age influences trunk borer infesta-
• tions in cottonwood plantations. For. Sci. 18(3):231-232. FA34:4678.

9. A_rd, P. L. 1962. Fertilization, weed control, and the growth of poplar. For. Sci.
8 "413-428.

I0. Allen, N. K. Van, and N. C. Turner. 1973. The plugging of elm seedling stems by
Ceratoaystis ulmi toxin. In Abstracts of Papers, 2nd International Congress of
Plant Pathology, Minneapolis, Minnesota. 0681. FA36: 3424.

II. Alfen, N K. Van, and N. C. Turner. 1975. Influence of a Ceratocystis ulmi toxin on
on water relations of elm (__s amer_c_r_). Plant Physiol. 55:312-316.

12. Ai-Naib, F. A.-G. 1970. Allelopathic effects of Pla_ oc__n_lis L. in relation

to patterning of vegetation. Diss. Abstr. Int. B. 31(6):3205. (Order No. 70-
22, 970) FA33:4085.

13. A1-Naib, F. A.-G., and E. L. Rice. 1971. Allelopathic effects of Pla_ occiden_lis.
Bull. Torrey Botanical Club 98(2) :75-82. FA33:362.

14. Applequist, M. B. 1959. Soil-site studies of southern hardwoods, p. 49-63. In
Eighth annual forestry Syrup. Proc., Louisiana State Univ.

15. ' Arru, G. 1969. Entomological problems of the poplar in Canada and the U.S.A. In
The 13th Meeting of the International Poplar Commission. Cellulosa e Carta 20

• . (3):4-75. (Italian with English summary). FA30:5498.

16, Arru, G. M. and G. Lapietra. 1971. Experiments on pest control in poplar nurseries
with granular systemic insecticides applied to the soil. Cellulosa e Carta

22(7):36-43. (Italian with English summary). FA33:2876.

17. Arsdel, E. P. Van, and D. L. Bush. 1972. Uptake of dimethylformamide solutions of
benomyl in sycamore, live oak and post oak. Phytopathology 62(8):807. (Abstr.).
FA34:4658.

18. Arsdel, E. P. van, D. L. Bush, and T. W. Jares. 1975. Previsual detection of oak e

decline and rus'tdiseases in Texas with infa-red photography. In American phy-

topathoiogical society Proc. i, p. II0. (1974, publ. 1975). FA37:2484.
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19. Arsdel, E P. van, and A. Chitzanidis. 1970. Life cycle and spread of ash rust in

Texas. Phytopathology 60(9):1317. (Abstr.). FA32:2807.

20. Arsdel, E.P. _an, S. D. Lyda, and T. W. Jares. 1972. Treatment of CephaZospoPium

wilt disease w-Ith a benomyl fungicide. Phytopathology 62(8):807. (Abstr.).
FA34:1733.

21. Aughanbaugh, J., and W. Mitchell. 1963. Poplar fertilization. Ohio Farm and Home

Res., July-August, 2 p.

22. Avanzo, E. 1967. Biometrical studies of the flower buds of an androgynous individual

of populu8 deltoides. In 14th Congress of International Union of Forest Research

Organizations Proc., Munich 1967, Part III, Section 22, p. 72-76. (French)

FA29:1864.

23. Avanzo, E. 1968. Observations of the size variations of the seeds of Po_Zus deltoides.

(Docum.) 13th Session International Poplar Commission, Montreal 1968, No. FO:CIP/

13/20, 7 p. FA31:2405.

24. Avanzo, E. 1969. Variability in the rooting capacity of P. deZtoide8 cuttings in

the nursery. In The 13th meeting ef the International Poplar Commission. Cellu-

losa e Carta 20(3):4-75. (Italian with English summary) FA30:5498.

25. Avanzo, E. 1969. Variation of seed size in P. deltoide8 with latitude. In The 13th

meeting of the International Poplar Commission. Cellulosa e Carta 20(3)4-75.

(Italian with English summary) FA30:5498. - .

26. Baker, B. H. 1964. Leperisinu8 a_leatus and Phloeotribu8 l_i_8, two bark beetles

of Michigan hardwoods. Michigan Acad. Scl. 49, p. 187-194. FA27:6398.

27. Baker, L_ 0. 1964. Weed control in shelterbelts. Res. Progress Rep., 59 p., Western
Weed Control Conf. FA27:5967.

I 28. Balatinecz, J. J., and J. L. Farrar. 1966. Pattern of renewed cambial activity in
relation to exogenous auxin in detached woody shoots. Can. J. Bot. 44(8):1108-

i110 + 1 plate. FA28:2795.
i

29 ° Barclay, H. G. 1924. The plant succession of the floodplain of the Mississippi

River with special reference to the pioneer stage. M.A. thesis, Univ. Minnesota.

i 30. Barger, J. H., and R. H. Davidson. 1967. A life history study of the ash seed weevil

Thysanoc_i8 bischoffBlatchley and T. helvola Leconte (Coleoptera: Curculionidae).

r Ohio J. Sol. 67(2):123-127. FA30:991.

31 Barrett, J. w. (ed.). 1962. Regional silviculture of the United States. 610 p.

Ronald Press Co., New York.

32. Barter, G.W. 1965. Survival and development of the bronze poplar borer Ag_lus

lira_8 Barter and Brown (Coleoptera: Buprestidae). Can. Entomol. 97(10):1063-
1068. FA27:6364.

33. Beaver, R. A. 1969. Natality, mortality and control of the elm bark beetle Scolytu8

8colytu8 (F.) (Col., Scolytidae). Bull. Entomol. Res. 59(3):537-540. FA31:4947.

34. Becker , W. B., and R. A. Mankowsky. 1965. Twig feeding by the smaller European elm

hark beetle on different kinds of trees. J. Econ. Entomol. 58(1):132-134.•

FA27:978.

35. Beland, J. W., and L. Jones. 1967. Self-lncompatlbility in sycamore. In 9th South-

ern forest tree improvement Conf. Proc. Knoxville, Tennessee, p. 56-58. FA29:
5119.
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36. Belanger, R. P. 1973. Volume and weight tables for plantation-growth sycamore.
USDA For. Serv. Res. Pap. SE-107, 8 p. South. For. Exp. Stn., New Orleans,
Louisiana. FA35:1794.

37. Belcher, E.-W., Jr. 1967. Fourteenth annual report 1967. ii p. Eastern Tree Seed
Laboratory, Macon, Georgia.

38. Bell, D. S De, E. H. Malone, and L. T. Alford. 1975. Effect of nitrogen fertilizer Ion growth, form, and wood quality of eastern cottonwood. For. Res. Note 4, 6 p.
Crown Zellerbach.

39. Bell, D. T. 1974. Structural aspects of the John M. Oldweiler Forest site of the _

Sprlnger-Sangamon Environmental Research Program. For. Res. Rep. 74-8, 3 p.
Dep For., Univ. Illinois. FA36:4614.

40. Bell, D. T. 1974. Tree stratum composition and distribution in the streamside forest.
Am. Midl. Nat. 92(1):35-46. FA37:3668.

41. Bell, D. T., and S. K. Sipp. 1974. Gradient analysis of the streamside forest in
the Hart Memorial Woods, Champaign County, Illinois. For. Res. Rep. 74-5, 3 p.

Dep. For., Uni-,. Illinois. FA36:4613.

42. Benben, K. 1974. Investigations on the biology and control of the poplar rust

Mel_psorapopulina (aggr.). Prace Instytutu Badawczego Lesnictwa, No. 427/432:
105-146 + 1 tab. (Polish with English summary) FA36:6400.

43. Bentum, A. L. K., W. A. Cote, Jr., et al. 1969. Distribution of llgnln in normal - .
and tension wood. Wood Sol. Technol. 3(3):218-231. FA31:5202.

44. Berbee, J. G., and J. D. Rogers. 1964. Life cycle and host range of Hypo_lon
pruinatum and its pathogenesis on poplars. Phytopathology 54(3):257-261. FA25:
5259.

45. Bertranet, Y., and B. Taris. 1971. The present state of knowledge of the poplar mo-
saic virus, and its incidence in cultivated poplars. Bulletin du Service de
Culture et d'Etudes du Peuplier du Saule, Paris, p. 55-64. (French) FA33:6500.

46_ Bhagwat, S. G. 1968. A study of the effects of nitrogen, phosphorus, potassium and
• mulching on the wood anatomy of Po_lu8 deltoides Marsh. Diss. Abstr. Int. B.

28(9):3596. FA30:1340.

47. Biddle, P. G., and T. W. Tinsley. 1967. The potential importance of virus diseases

in forest trees. Commonw. For. Inst9 Oxford, 4 p. FA29:4160.

48. Biddle, P. G., and T. W. Tinsley. 1971. Poplar mosaic virus. CMI/AAB Descr. Plant
Viruses 75, p. 3. FA33:2854.

., 49_ Bingham, R. T., R. J. Hoff, and G. L McDonald. 1971. Disease resistance in forest
trees. Annu. Rev. Phytopathol. 9:433-452. FA33:4658.

50. Birkeba k, R., and R. Birkebak. 1964. Solar radiation characteristics of tree leaves.
' " Ecology 45(3):646-649. FA27:1629.

51. Blackmon, B. G., and W. M. Broadfoot. 1969. Lime, fertilizer cottonwood tests.
• Mississippi Farm Res. 32(7):6,8.

52. Blackmon, B. G., and E. H. White. 1972. Nitrogen fertilization increases cottonwood

growth on old field soil. USDA For. Serv. Res. Note 50-143, 5 p. South. For.
• Exp. Sin., NewOrleans, Louisiana.
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53. Blomberg, g. J_ and S. H. Farris. 1963. Cytospora canker of poplars: Bark wounding
in relation to canker development. Can. J. Bot. 41:303-310.

.

54. Blyth, J. E. 1974. Veneer-log production and receipts, North Central Region, 1972.
USDA For. Serv. Resour. Bull. NC-29, 16 p. North Cent. For. Exp. Stn., St. Paul,
Minnesota-

55. Blyth, J. E., A. H. Boelter, and C. W. Danlelson. 1975. Primary forest products in-
dustry and timber use, Michigan, 1972. USDA For. Serv. Resour. Bull. NC-24, 45 p.
North Cent. For. Exp. Stn., St. Paul, Minnesota.

56. BlYth, J. E., and W A. Farrls. 1975. Primary forest products industry and timber
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Exp. Stn., St. Paul, Minnesota.
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by county, 1974. USDA For. Serv. Resour. Bull. NC-29, 26 p. North Cent. For.
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61. Bonnet, F. T. 1965. Malelc hydrazlde unsuitable for controlling height growth of
green ash and shumard oak seedlings. Tree Plant. Notes 70, p. ii. FA26:5087.

T

62. Bonnet, F. T. 1965. Some influences of soll moisture upon the survival and growth
of planted hardwood seedlings in the Mississippi river valley. Diss. Abstr. 26

I (2):592-593. FA27:3515.

63. Bonner, F. T. 1966. Survlval and flrst-year growth of hardwoods planted in saturatedp
soils. USDA For. Serv. Res. Note SO-32, 4 p. South For. Exp. Stn., New Orleans,
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64. Bonnet, F. T. 1967. Responses of 1-year-old cottonwood to increasing soll moisture
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' 65 B0nner , F. T. 1968. Responses to soil moisture deficiency by seedlings of three
I hardwood species. USDA For. Serv. Res. Note S0-70, 3 p. South. For. Exp. Stn.,
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66. Bonnet, F. T. 1971. Chemical constituents of southern hardwood fruits and seeds.
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i

67. Bonnet, F. T. 1972. Maturation of sweetgum and American sycamore seeds. For. Scl.
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in the southern United States, 7 p. In International seed processing Symp.,
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Glossary to the Scientific Names of Some Common Insects of Elm, Ash, and Cottonwood

Aphid ................... Aphidi_e spp.

Ash bark beetle: .-. ............ Lepersinus aoulea_8, Lepersinus oalifornious
Ash seed weevils ............. Thysanooh_is bisohoff, Thysanoohemis hevo la
Bark beeties ................ Sooly%us spp.
Biting midge ................ Dasyhelea opressa

Blotch leaf miner ............. Paraleucoptera albella I
Branch.borer .......... . ...... Oberea delongi, Oberea schaumii

Bronze poplar borer ............ Agrilus liragus
Carpenter worm ............... Prionoxystus robinae

Clearwing borer .............. Paranthrene dollii, Paranthrene tricincta
Columblan tlmber beetle .......... Corthylus columbianus
Cottonwood borer . ............. Plectrodera scalator

Cottonwood leaf beetle ........... Chrysomela scripta
Cottonwood leaf curl mite . . . ....... Aculus lobulifera
Cottonwood leaf miner ........... Leucoptera albella
Cottonwood twig borer ........... Gypsonoma haimbachiana
Double tall caterpillar .......... Cerura wisei

Eastern ash bark beetle .......... Lepersinus aculeatus

Epidermal miner .............. . Marmara spp.
Elm bark beetle ......... ..... Scolytus scolytus
Elm spanworm ................ Ennomo8 subsignariu8

Elm Spanworm parasite -........... Telonomus alsophilae
Eriophyid mites .............. Eriophydidae spp.

Fall cankerworm .............. A lsophila pometaria .
Flat-footed ambrosia beetle ........ PZatypu8 8ulcatu8
Flower flies ................ Syrphidae spp.

Fruit fly ................. Aulacigaster leucopeza
Hackberry butterfly ............ Astercampa celtis
Hackberry gall maker ............ Pachypsylla spp.
Hack berry blistergall maker ........ Pachypsylla vesiculum

Hackberry nlpplegall maker ......... Pachypsylla mamma
Hackberry petiolegall maker ........ Pachypsylla venusta
Imported willow leaf beetle ........ Plagiodera versicolor
Lace bug .................. Corythucha spp.
Leaf curl midge .............. Prodiplosis morrisi

Leaf hopper ................ Cicadellidae spp., Cuerna costalis,
Erythroneura spp., Erythroneura lawsoni,
Homalodisca coagulata, Oncometopia orbona

Leaf-mlnlng sawfly ...... . ....... Messa populifoliella
Leafro!ler moth .............. Tortricidae spp.

Native. elm bark beetle ........... Hylurgopinus rufipe8
Pin-hole borer ............... Platypus sulcatus

'. Poplar-and-willow borer .......... Cryptorrhynchu8 lapathi
' Poplar borer ................ Saperda calcarata

Poplar _tentmaker .............. Icthyura inclusa

Pop!ar vagabond aphid ........... Mordvilkoja vagabunda
Red splder mite .............. Tetranychus telariu8
serpentlne leaf miner ........... Gracillariidae spp.
Shoot borer . . .............. Gypsonoma aceriana
Smaller European elm bark beetle ...... Scolytus multistriatus

Sycamore aphid ............... Drepanosiphum platanoide8
Tent caterpillar ............... Malacosoma fragile incura
Viceroy butterfly ............. Limentis archippus
Wood gnat ..... .............. Mycetobia dive_gens
Woodlouse ........ '......... Tracheoniscus rathkei

Wo011y pear aphid ............. Eriosoma pyricola
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•. Species Index

.Acer spp. Acer saccharinum (cont.) I......._

Air pollutlon--671 Seedlings--103, 276, 279, 313, 377, 410
Animal damage--91 Soii--140
Canker s--334 Stomates--480

Decay--553 Succession--243, 357, 377, 486

Flooding--377 Temperature relatlons--363, 399, 401, 480 I
Forest area--573 Thinning--363, 410

i

Forest .types--141, 377 Varlation--316
Fungi--ll4, 115, 239,252, 310, 334, Water relations--39, 41, 103, 140, 273,

465, 493 276, 278, 363, 382, 399, 401, 410, 480, _ '
Genetics & breeding--423, 672 560, 617

Growing Stock-volume--573, 574 Weedkillers--363, 661
Growth--338, 377, 457 Wood anatomy--316
Insect pests--132, 310 . Wounds--251
-Light relatlons--338

Mortality--574 Aculus lobulifera--440 ,, ,
NematQdes--531

Pulp production--56, 57 Agrilu8 liragus--32

Regeneratlon--140, 284 ,
RhizOsphere--ll5 Air pollution
Saw log production--55, 56, 58, 59, Ozone--297, 527, 670, 671

573, 574" Peroxyacetyl nitrate (PAN)--176
Seed--284 Sulfur dioxide--298, 299, 318, 527

•Seedlings--338, 377
Taxonomy--446, 678 Alleopathy--12, 13 "
Thinning--441, .442, 567

Variation--672 A lsophila pometaria--174 o
Veneer-log production--54, 56

' Weedkillers--122, 441, 442, 463, 567, Altern_a spp.--518, 543
•669, 680

Wounds--457 A lte_m{a tenui8--440

ACCt. saccharinum Anatomy--145

Air poIlutlon--176, 297

Animal damage--464 Animal damage (see individual animals)
Buds--356

Cankers--221 Aphaereta colei--134

Dormancy--356
Felllng--410 Aphididae spp.--16, 440
Fertilizer--565

Fiooding--103, 273, 276, 278, 363, 377, Ammill_r_a mellea--625
382, 560

' . Forest types--39-41, 141, 376, 377, Arthropoc_--254
•-'- 486, 568, .617

Fungi--221, 222, 251, 259 Aspergillus spp.--571
• Fungicides--251

Genetics & breeding--362 Asterco_pa celtis--357
Gradient analysis--39-41

, Growth (see also juvenile growth)--103, Aulacigaster leucopeza--134
363, 377, 379, 382, 483

Growth regulators--505, 587, 607 Bacillus thumingiensi8--406, 582

Ice damage--377
Insect"pests--142, 311, 363, 399-401, Beaver--211, 258, 464, 615

483, 653

Juvenilegrowt h (see also growth)--313 Belonolaimu8 lon_ic__tu8--521
Light relations--379, 410, 480, 560
Mortality--574 Bibliographies--181, 195, 367, 497, 570
Nutrient relations--140, 479, 505

Regeneration--141, 279, 362, 410 Bot_odiplodia theobromae--201, 440
Seed--222, 273, 279, 587, 607
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Bottomland type (see floodplain forest) Cercospora populina--440

Buds--22_ 145,i49, 156, 323, 351, 356, Cerura wisei--128
.. 358, 474", 515

Chrysomela 8cripta--253 , 398, 440
Celtis spp.

Bibiiographles-- 181 CicadeZ lidae-- 232

Root grafts--383

Weedkillers--669 Cladosporium subsessi le--588

!Celtis occidentalis Clitocybe tabescens--440
Cultivation of soli--231

Diseases & disorders--259 Collecto_chum gloeospo_oides--440
Epiphytes--418
Fertilizer--231 Collybia velutipes--4 93
Flooding--f03, 275, 276, 278, 551

Forest types--39-41, 376, 377, 551, 617, Corthylu8 columbianus--142, 310, 311,
639,. 640 • 399-401, 483, 653

Fungl--259

Galls--372 Coniothyrium spp.--518 .
Gradlent analysls--'39-41

t Growth (see also juvenile growth)--103 Coprinu8 spp.--571
Insect pests--34, 178, 357, 372
Juvenile_growth (see also growth)--275 Corticium galactin_n--440, 613
Litter decomposltlon--652

Nutrient relatlons--140, 479 Corythucha spp.--581
Pulp productlon--56

Regeneration--279 Cryptodiaporthe populea--7 3
Saw log production--56 - -
Seed--279 Cryptorrhynchus lapathi
Seedlings--103, 275, 276, 279 Biology--151

. Silvical characteristics--342 Control--ll8-121, 152, 248, 249, 444
Soil-_-140 General--4, 116, 152, 223, 248, 250
Succession--243, 357, 377, 639, 640

Temperature relations--34 Cytospora chrysospe_a (see Valsa sordida)
Veneer-log production--56
Water r.elatlons--39, 41, 103, 140, 275, Cytophoma spp.--518

276, 278, 551, 617
Cytophoma pruinosa--518• •

Cenococcum grani forme--627
Cytosporina acharii--54 3

Cephalosporium spp.--17, 20, 208, 518, 571
Cuerna costalis--440

CephaZosporium diospyri--18
Cultivation, soli--231, 330, 651 --

Ceratocy stiS fraxinopennsy lvanica-- 267
Cutting (see felling)

Ceratocysti8 spp.--310, 311, 571
• Dasyhelea oppressa--134

Ceratocystis ulmi
Control--327, 336 Decay, in trees--553, 608

•Descrlptlons--72 , 281, 343, 393, 491,
' 547, 548, 594. Deer--346, 398, 489, 507, 580

Effects on host--10, ii, 155, 354, 355,

394, 454, 456, 492, 514, 516 Dendrosoter pro_aberans--618
General--340, 367, 419, 526
Reslstance--49, 107, 173, 268, 422, Diplodia gossypina--296

453-455, 555, 557,.558, 563, 644, 676
Transmlsslon--150, 209, 210, 226, 315, Diplodia theobromae--580

317, 428, 633, 644
Diseases & dlsorders--244, 259, 616

Ceratopogamide spp.--310
Dormancy--125, 323, 351, 356, 467, 474, 515
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Do_hichiza populea--73, 229 Floodplain forest (cont.)

Forest types--14, 31, 39-41, 60, 89, 91,

Drepanosiph_.platanoide8--166-168 105, 141_ 177, 230, 241, 280, 301, 306,
" 324, 325, 376-378, 417, 460, 486, 517,

.Drosophila robusta--134 539-541, 551,I 568, 574, 617, 626, 639,
640

Drought--3041, 448, 509 Fungi--409, 465

Gradient analysis--39-41, 306, 417, 517,
Dutch elm disease(see Ceratocystis ulmi) 654 _'_

_ Ice damage--377 -jEconomics--179, 459, 566, 636 Insect pests--616
•. Light relations--377

Endogone spp.--627 Management--245, 289, 500
Mensuration--500

Ennomo8 8ubsig_u8--131, 132, 174, 175, Models--219, 220
198 Mortality--574

Regeneration--141, 274, 279
Epiphytes'-418 Sampling--350

Seed--279

Eriophydi_e spp.--659 Seedlings--279, 391
Silviculture--31, 245 •

E_soma pyr{cola--593 Soils--14, 306, 377, 417, 512, 540, 541,
617

E_inia spp.--624 ' Species distribution--219, 220
Succession--29, 274, 301, 306, 377, 391,

E_throneura spp.--388, 389 409, 486, 639, 640, 660

Taxonomy--417
E_throneuma l_osoni--387 Temperature relations--377

Understory vegetation--324 .
Eutypella parasitica--221, 334 Water relations--39-41, 219, 220, 377, 540,

541, 551, 617, 622, 623

Fel!ing--410, 430, 617, 647 Wildlife--617
Yield--574

Fertilizer

Disease--171 Flowerlng--188
General--21, 183, 368, 420, 421, 424,

432 Fome8 annosus--229, 349, 499
Growth--9, 38, 51, 52, 112, 282, 286,

337, 572 Fomes igniar{us--478
• .Nurseries--235, 416
.Placement--282, 565 Forest area--573, 574

Piantlng--320, 321
Form--84, 302

Fire damage--608
Frazinu8 spp.

' Flooding Animal damage--615
•General--103, 211, 305, 331, 403, 551 Ash dieback--518, 519

i Gr_owth_,363 Forest area--573

Photosynthesis--509, 560 Fungi--266, 467, 518
• Roots--271, 373 Genetics & breeding--423

Seed germination--273 Growth--338

•Tolerance--275, 276, 278, 382, 390, 673 Herbicides--199
. Insect pests--26, 30, 132, 462, 570

Floodplain forest " Leaf litter--254
Classification--378 Light relations--338

Decay--608 Nutrient relations--140
Disease--616 Pulp production--56, 57

Ecology--364, 377 Saw log production--55, 56, 58, 59, 573

F elIing--430 SeedIings-- 338 .
Fire damage--608 Soil--140
Floodlng--373, 377, 551 Succession--357
Forest area--574 Veneer-log production--54, 56

Virus--263, 264
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Fraxinus spp. (cont.) Fraxinus pennsylvanica (cont.)
Volume--573. Vlrus--352, 353
Water relatlons--124, 140 Volume--98 ................._

Weedkillers--449, 661, 669 Water relations--41, 74, 81, 87, 97, i00,
103, 140, 154, 156, 163, 270, 275-278,

Fr_inus pennsylvanica 305, 331, 335, 382, 410, 481, 559, 617
Air pollution--297 Weedkillers--77, 85-87
Animal damage--211, 507 Wood anatomy--270, 300, 475, 575
Ash dleback--518, 519 Wounds--77, 82, 457
Bacteria--571 Xylem--78-81
Browse--507 Yield--98

L

Buds--156

Carrying capacity--211 Frost
Cleanlng--332 Cracks--368, 466

Cultivation--231 Rings-- 677
Distribution--599

Ecology--599, 600 . Fulgori_e--232
Felllng--410

Fertilizer--231, 565 Fungi
Floodlng--!03, 211, 271, 275, 276, 278, General--200, 206, 257, 259, 368, 427,

305, 306, 331, 382 440, 546
Forest types--41, 306, 325, 376, 513, , Mycorrhizae--628, 629
: 539, 568, 617, 639, 640 Seed--187, 222

" Form development--538 Slash--610

Fungl--19, 216, 259, 267, 518, 571, 611, Soii--237, 409, 465
613

Gradient analysis--41, 306 Fungicides
I Growth (see also juvenile growth)--61, 94, Benomyl--17, ii0, 546

97, 98, 103, 197, 211, 228, 332, 380, Capric acid--173

382, 408, 481 Copper, fixed--ll0
Growth regulators--61, 77, 197 General--545
Insect pests--98, 213, 395, 569-571, 645 Maneb--ll0
Juvenile growth (see also growth)--74, 76, Methyl bromide--127

78, 79, i00, 275, 328, 675 Methyl 2-benzimldazolecarbamate--547

Light relations--78, 79, 154, 165, 408, Phenylmercuritriethanol ammonium
410, 481 lactate--455

Mine spo±is--380 Sodium flouride--589

Mycorrhiz ae-- 204 Thiophana te-me thyI--Ii0
Nematodes--407
Nutrient relations--140, 277, 335, 339, Fus_u_ium spp.--310, 518, 571

380, 484, 498
Periderm--74-76, 78-81 Fusa_um solani--169, 203, 440, 609

Phys iology-- 270
Plantations--380 Fusicoccz_ spp.--518

Planting--328
Pruning--664, 667 Genetics & breeding

•. iQuali£y--98 Fungi--309, 370, 602
Regeneratlon--279, 306, 410 General--84, 93, 158, 193, 229, 245, 307,

. Root growth--341, 576 308, 319, 362, 369, 423, 529, 549, 602,
Root-rot--611, 613 643, 655, 656, 672
Saw log productlon--574
Seed--66, 68, 69, 71, 279 Gloeosporium pla_ni--458

' seedlings--74, 76, 82, 103, 275, 276,
27§, 410 Gnomonia pla_ni--455, 458

Silvlculture--211, 332
Site index--98 Gracillariidae spp.--440
Soil--140
Stomates'-154 ' Gradient analysis--39-41, 306, 417, 517, 654 '

Succession--306, 639, 640, 660

Temperature relations--80 Gz_phium spp.--310
Thinning--410
Transpiration--87, 154, 498 Growing stock volume--573
Variation--475, 600, 675
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Growth regulators--28, 197, 323, 467, 587, Insecticides (cont.)

607 Parathion--llS-120, 152
" Phorate--16, 137, 138, 453

Gypsonoma _aceriana--i 6 Phoxim--471

Propoxur--471
Gypsonoma haimbachiana--137, 138, 398, 439, Pryethrins--471

440, 453, 476, 477, 584-586, 668 Resmethrin--471

'Soldep '--444 1 IHansenula _spp.--310 Systemlc--16, 117, 137, 138
, • 'Systox'--432

Heat shock--630 'Temik'--453

• Tetrachlorvinphos--471 '
Helicoma pro liferans--239 Trichlorfon--471 _ '

• • 'Zinophos'--453
Herbicides (see _eedkillers)

Laetiporus 8ulphureus--589
Homalodisca coagulata--440

_ Lepersinus aculeatu8--26
Hop lolaimus galeatus--130

.... Lepersinus californicus--267, 395 •
•Horm6nesi_439

. Lepis_ nuda--627
Hypoxy_on pruina_um--44

Leucoptera albella--375
"Hypoxylon rubiginosum--252

Light relations
Hylurgopinus rufipes--209 General--50, 377, 410, 617

• Growth--78, 265, 338, 360, 379, 408, 481,
Ice damage--306, 377 490, 514

Intensity--78, 154, 379, 480
Ichthyura inclusa--137, 440 Photoperiod--79, 125, 322, 474
' Photosynthesis--157, 159-161, 164, 165,
Insect pests--4, 15, 98, 244, 363, 367, 224, 261, 338, 359-361, 384, 405, 412,

400, 426, 427, 440, 616, 621 413, 429, 469, 490, 509, 514, 516, 560,
583

Insecticides

Aldicarb--16, 136-138 Limentis archippu8--440
Aminocarb--471

• tApholate'--120 Litter decomposition--652
'Azodrin'--453

'Baygon'--453 Lumbricidae spp.--254
BHC--248, 249

'Bidrin'--453 Malacosoma fragile incura--58 2
Ca_baryl--471
Carbofuran--138, 453, 471 Mar_nc_a spp.--213, 440

Chlorpyrifos--471
• 'Cidial'--118 Mar88onia spp.--llO, 229

DDT--248, 249, 471, 633
Diazin0n--471 Mar88onia brunea--170, 255, 535
Dieldrin--248, 249, 471

Dimethoate--16, 471, 482 Marssonia populi-nigrae--170
, Disulfot0n--137, 138, 453

'Dowco 217'--471 Melampsoraspp.--18, 229, 601
Fenthion--471

General--432 Mel_npsora medusae--180, 205, 440, 535, 536,
'Landrin'--471 612, 634

Lauroy!- trichlor fon--471
Lindane-'248, 249 ' Melampsora populina--42, 129, 590-592 '
Malathion--471

Methomyl--471 Melampsora popu lnea--6
Methoxychlor'-336, 633
'MeXacarb ate'--471 Melasoma popu li--ll 7
Naled--471

Mensuration--126, 269, 472, 500, 510
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Mice--83" Phloem--5, 88, 283, 425, 554, 556, 619, 658

Mine spoils--366, 380, 488 Phoma spp.--518

Models--219; 220, 401 Phomopsi8 macrospora--202, 203, 440

Mordui lkoja vagabunda--564 Phy llosticta spp.--440 n

Morphology--22, 351 Physalospora rhodina--201

Myce%obia divergen8--134 Physiology--148, 270 _ '

Mycosphaerelia populorum--207 Pichia spp.--311

Mycorrhlzae--204, 627-629 • Plagiodera versicolor--ll7
_

Nematodes--130, 310, 407, 427, 521, 522, Planting
53_I _- , Depth--272, 320, 485, 651 •

' General--321, 396, 398, 402, 432, 538,

Nurserles--1, 236 , 579, 580, 632 "
• Orlentation--104, 328, 386

Nutrient relations Roots--227
Burnlng--603," 604 Season--95
Calclum--595, 596

Copper--2 Plantations .
Disease--'590-592. Animal damage--83, 580 ° "

Follage--102, 113, 171, 240, 282, 312, Disease--8, 45, 206
333, 335, 649 General--398, 426, 432, 503, 566

General--70, 92, 140, 217, 242, 236, Spacing--348, 431, 580, 581 t
' 286, 321,366, 368, 380, 424, 484, Weed control--ill, 212, 344

• 498, 505, 533, 578, 646, 647 Yield--36, 113, 380, 434
Llme--51

Nitrogen--38, 46, 52, 102, 113, 171, Platanu8 spp.
183, 234, 235, 240, 282, 312, 333, Air pollutlon--527
335, 337, 416, 443, 511, 572, Anthracnose--458

648, 649 Cytology--528
Ph0sphorus--46, 256, 339 Fungl--201, 458, 493
Potasslum--46, 256, 420, 421, 479
Water--163, 246, 277, 673 Platanu8 occidentalis

Air pollutlon--297

Oberea delongi--440 Allelopathy--12, 13
Animal damage--580

Oberea Schaum_i--440 Anthracnose--455, 458
' ... Cambial growth--343

• . Oncometopia orbona--440 Cultlvatlon--231
Dieback--206

•Pach_psylla spp--372 Economics--179, 566
Felling--617

Pa_h_psylla mamma--178, 372 Fertillzers--231, 286,
337

Floodlng--103, 271, 273, 275, 276, 278,

'Pachypsyll.a venusta--178 331, 390
Forest area--573

Pachypsylla vesiculum--178, 372 Forest types--39, 41, 376, 377, 568, 617
Fungl--17, 20, 187, 206, 259, 296, 427,

ParaleucoPter a albella--440 455, 458, 546, 580, 611, 613
. Fungicides--17 •

Paranthrene doliii--8, 440, 453 Genetics & 5reedlng--643
Gradient analysis--39, 41

Paranthr_ne tricincta--440 Growing season--322
Growing stock volume--573., 574

Penicillium spp.--ll4, 571 Growth (see also juvenile growth)--62, 63,
103, 234, 427, 488
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Platanus occidentalis (cont.) Polyporus versicolor--251
Insect pests--166-168, 387, 388, 389,

4"00, 427, 580 Populus spp.
"• Juvenile growth (see also growth)--63, Air pollutlon--298, 670

95, i00,_275, 385, 427, 580, 643 Animal damage--83, 258
Leaf scorch--206 Bacterla--470, 523, 624

Light relatlons--322, 429, 469, 617 Bibllographles--195, 497
M£ne spoils--488 Buds--358, 474 iMortallty--574 Diameter estlmation--269
Nematodes--130, 427, 521, 522 Disease--171, 244, 259, 523

Nutrient relatlons--140, 234, 277, 286, Dormancy--474
333, 337, 366, 533 Economics--459

Phys±ology--270 Fertillzers--9, 21, 171, 183, 235, 368,
Plantations,-36, 206, 566, 580, 581 420, 421
Plantlng--95, 227, 386, 396, 579, 580 Frost effects--368, 524, 677

Prunlng--172, 664 Fungl--6, 7, 18, 42, 53, 73, Ii0, 129, 170,
Regeneratlon--279 • 229, 257, 259, 314, 349, 368, 406, 478,. .

Resplratlon--429 493, 536, 561, 562, 582, 588-592, 625,
Root growth--227, 247 634, 679

Root rot--611, 613 Fungicides--ll0, 127
Saw log production--59, 573, 574 Genetics & breeding--229, 423
Seed--37, 66-68, 273, 427 , Growth (see also juvenile growth)--90, 183,

•seed germination--71, 279 490
• Seed production--287 Growth regulators_-501

Seed vlabiiity--71 Insect pests--4, 15, 16, 32, 116-121, 126,

Seedlings-,62, 103, 275, 276, 279, 429 138, 150, 151, 223, 225, 244, 248-250,
Self pollenation--35 406, 444, 482, 582, 659
Silvical characteristics--427 Insecticides--16, 117, 118, 120, 150,

Soil--140, 288 444, 482
Specific gravity--533 Juvenile growth (see also growth)--90 $

-_ Successlon--366, 377, 427 Leaf development--161

' Temperature relatlons--63, 322 Light relatlon_--157, 161, 224, 384, 474, 490
varlation--542, 578, 597, 598, 643 Mensuration--126, 269, 471, 511
Veneer-log' productlon--54 Nurserles--1, 117, 236
Volume--36 Nutrient relatlons--2, 171, 183, 235, 236,
Water relatlons--39, 4i, 62, 65, 95, 256, 368, 420, 421, 443, 511, 590-592,

i00, 103, 133, 140, 163, 270, 273, 595, 596

275-278, 331, 377, 390, 427, 552, Phosphatase--534
• 617, 662 Plantations--45, 83

Need control--212 Planting--272, 632
Weedkillers--260 Pollen--285

Wood anatomy--270, 300, 344, 393, 473, Pruning--157, 496
597 Regeneration--501, 550, 632

Wood chemlstry--437 Resplratlon--161, 224

WoOd properties--300, 533, 580 Rhizosphere--502
• Y±eld--36, 133, 179, 532, 566, 580, 581 Root growth--90

'" Seed--285

Platypus sulcatusl-530 Seedlings--123
•' Silviculture--632

Plectrodera 8calator--440, 453 Site index--153
" Slime flux--624

Pleuro%u8 ostrea%us--440 Soii--502

Temperature relatlons--474, 490, 524, 596,
Podoseia spp.--462 630, 631, 677

Thlnnlng--567

POdosesi& 8yringae--462, 569 Translocatlon--534
Utilizatlon--459

Pollution (see air pollution) Variatlon--383
Virus--3, 45, 47, 48, 229, 450, 451

Pol_por_8 spp.,-57i Volume--472, 510
• ' Water relatlons--157, 236, 490

Polypo_s lucidus--440, 611 Weed killers--l, 9, 123, 127, 468, 487,
567, 605, 661, 669

Po lyporus sulphureus--589
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Populus spp. (cont.) Populus deltoides (cont.)

Wood anatomy,-295 Morphology--22, 146-149
Wounds--53 - Mortality--574 I .......................--'
Yield--126 Mycorrhizae--627, 629

- Nematodes--407

Populus delto_de8 Nutrient relations--38, 46, 51, 52, 70, 92, 102,
Air po!lution--299, 318 113, 140, 217, 218, 240, 242, 246, 282,

Amino acids--162 321, 366, 380, 417, 424, 484, 505, 603, IAnimal damage--346, 398 604, 646-649

Bacteria--237, 614, 641 Physiology--270
Buds--22, 145, 147-149 Plantations--8, iii, 113, 345, 380, 426, ,

Clearcut'-617 431, 432, 434, 503 o
Cultivation--231, 330, 397, 431, 651 Planting--95, 104, 320, 321, 398, 402, 432,
Cytology-'146, 40.4,446 485, 538, 651

Drought--304,-448, 509 Pruning--321, 347, 431, 663

Economics,-636 ' Pulp production--56, 57
Embryogeny--!08 ' Quality--98
EplcOrmic branching--245, 663 Range--549 ..
Dormancy--125, 467 Regeneration--141, 279, 303, 306, 549
Fellimg--647 ' Resin glands--148, 149

Fertilizer--38, .51.,52, 112, 231, 282, Resplration--160
320, .321, 416, 424, 432, 572 ' Roots--24, 265, 321, 620, 656

F!oodlng--103, 273, 275, 276, 278, 305, Saw log production--55, 56, 58, 59, 573, 574
306, 331, 382, 403, 509, 551 Seed--23, 25, 66, 190,:194, 273, 279

Floral morphogenesis--108 Seedllngs--103, 275, 276, 279, 403, 435, 538
Flowerlng--!88, 190 Sex ratlo--108, 189
Forest area--573 Shake--641 - -

Forest types--39, 41, 141, 306, 325, Silvical characteristics--402, 508
377, 486, 551, 568, 617 Silviculture--402

Freezlng--525 Site evaluatlon--95, 398

_ungi'-44, 73, 167, 180, 200, 202, 203, Site index--95, 98
205, 207, 237, 255, 259, 296, 309, Site preparation--101, 398
440, 535, 543, 601, 609, 610, 612, Slash--603, 604, 610

627, 629 Soil--101, 140, 321, 366
Genetics & breedingl-84, 93, 158, 193, Spacing--348, 431

245, 307-309, 549, 601, 602, 655, Stem form--38, 84, 189

656, 672 Succession--306, 366, 377, 402, 486, 660
Gradient analysis--39, 41, 306 Taxonomy---549

Growing stock volume--573, 574 Temperature relations--125, 188, 191, 194,
Grow6h (see also juvenile growth)--28, 322, 433, 525

38, 46, 92, 97, 98, 103, 109, 112, Thinning--348, 431, 452
113, 135, 189, 193, 197, 307, 330, Translocation---164, 360, 467

347:, 359-361, 374, 380, 382, 416, Transpiration--64, 191, 509
432, 433, 503, 646, 665 Variation--23-25, 148, 158, 180, 190, 192,

GrOwth regulators--28, 197, 467, 505 193, 196, 218, 307, 308, 435, 494, 504,

_ Growing_ season--322 601, 638, 655, 672, 674
Height,-189 Veneer-log productlon--54, 56

.Herbicides--345., 468 Volume estimatlon--434, 646, 666
leedamage--306 Water relatlons--39, 41, 64, 95, 97, 99,

InSect pests--8, 98, 137, 138, 253, I00, 102, 103, 106, 140, 191, 193, 194,
375, 398, .439, 440, 453, 476, 477, 246, 270,.273, 275, 276, 278, 304, 305,

' 530, 564, 570, 584-586, 606, 621, 331, 377, 382, 403, 404, 433, 448, 551,
668 ' 617, 662

Insecticides--137, 138, 432, 453 Weedkillers--27, 106, iii, 321, 345, 374,

Juvenile growth (see also growth)--64, 415, 665
70,95, 99-101, 164, 194, 275, 320, Wetwood--614
321, 538,.603, 604, 649. .Windthrow--377

Leaves--148, 149, 159, 240, 293, Wood anatomy--46, 84, 189, 196, 217, 218,
35:9-361 270, 290-292,. 294, 300,.494,.495, 638

Lightrelatlons--125, 159, 160, 164, Wood chemistry--437, 447
261, 262, 265, 322, 359-361, 405, Wood quallty--38, 84
469, 509, 583, 617 Yield--84, 92, 112, 113, 144, 246, 348,

Mine sp011s--366, 380 398, 434, 635, 636
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Prionoxystus robinae--570, 571 Salix nigra (cont.) ___
Successlon--306, 377, 402, 486, 660• .

Prodiplosis morrisi--225 , 440 Temperature relations--525

" 6 Veneer-log productlon--56-Protection--32 Water relations--103, 140, 276, 278, 331,
_ 551

Pruning (see also root, pruning)

Epicormlc sprouting--663 Sampling--350
General--157, 172, 321, 431, 496

Growth--347, 667 Saperda calcarata--8, 440, 453 I
Tolerance to--664

Saw log production--55, 56, 58, 59, 573
Pseudomonas spp.'-624

Scolytus spp.--150, 233 _ '.,

Pseudomonas 8yringae--4 70
" Scolytus multistriatus--34, 209, 226, 317,

Pteridiospora spinosispora--204 336 381, 428, 618, 633 644. . . • •

Puccinia peridermiospora--19 Scolytus scolytus--33 , 336, 633

Pulp_productlon--56, 5,7 'Seed

Crop prediction--285

Rabbits--580 , Fungi--173, 222
General---37, 66, 279, 284, 370, 427

Regeneration Growth regulators--587, 607
General--238, 284, 549 Molsture--68, 194, 273
Nathral--141, 273, 274, 279, 303, 306, Productlon--67, 287

362, 410, 501, 632 Tests--71, 273
Timlng--69

Respiratlon--160, 161, 224, 429 Variatlon---23, 25, 190, 577

Rhlzosphere--ll5, 502 SeptoPia spp.--ll0, 535

Root SeptoPia musiva--207 , 440
Grafting--150, 341, 383

Growth--24, 90, 227, 247, 265, 321, 576 Septotinia podophyllina--314
Pruning--664

Strength--621 Shake-- 641

RoSe_linia necatr/x--562 Shelterbelts--228, 374

Salix spp. (see Salix nigra) Site index--96, 98, 153

Salix n_gra Site preparation--101
Fiooding--103, 259, 276, 278, 306, 331,

551 _ Slash--603, 604, 610

' . Forest types--306, 456, 551, 568
•- Freezing--525 Slime flux--134

Fungi--259
' Gradient analysis--306 Soll

Gr0wth-- I03 Aer ation--673

Growth regulators--501 Compactlon--101
. Insect pests--128 Floodplain--280, 306, 325, 377, 540,

Nutrient relations--140 541, 648

Plantlng--402 Flora--502
Pulp. production--56 Fungi--237, 409, 465
•Regeneration--279, 501 Organic matter--254

Sawl0g Production--56 Influence of succession on--366•

Seed--279 Influence on growth--288, 321, 484

Seedlings--103, 276, 279 Influence on vegetation--140, 512
Silvlcal characterlstlcs--402

Silvicul ture--402 Sphaerographium spp.--518
Soil'-f40
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Sp_eropis spp.--518 UZmus spp. (cont,) _i _.-_
Forest area--573

Stem form (see form) Form--302
. • Floodlng--103

Sternochetus lapathi (see Cryptorrhynchu8 Frost cracks--466
lapathi) Fungl--18, 20, 49, 72, 107, 209, 210, 226,

268, 315, 317, 336, 340, 367, 392, 465,

Stomates--154, 480 506, 562, 563
Genetics & breedlng--529 l |Suc.cesslon Growing stock volume--573, 574

Fungi--409 Growth--103
General--29, 143, 243, 274, 280, 301, Insect pests--33, 131, 174, 175, 198, 209,

357, 366, 377, 402, 427, 486, 639, 210, 226, 232, 233, 288, 317, 336, 367,

640_ 660 381, 593, 618
Mine spo_Is--365 Leaf lltter--254
Seedllngs--391 Light relations--50

Mortallty--574

Sy_phidae -spp.--310 Phloem necrosls--5, 283
Pollen--285

Taphmin_ populina--440 Pulp productlon--56-58
Saw log productlon--55, 56, 59, 573, 574

Telonomus alsophilae--131, 174 Seed--285
• ' Seedllngs--103

" Temperature -relations Successlon--143
Dormancy--125, 188, 474, 515 Taxonomy--520
Frost--466, 524, 525, 677 Temperature relatlons--466
General--63, 80, 322, 363, 399, 433, Varlatlon--563

490,-596 Veneer-log production--54, 56 - .
Germlnation--194 Vlrus--5, 283

Heat-,630, 631 Weedkillers--182, 199, 669, 680
Insects--34, 401 Water relatlons--103 !

." Transpiration--191, 480
U_s americana

Tension wood--43, 139 Air pollution--527
Animal damage--489

Tetranychus telaPius--482 Bacterla--571, 641
Buds--323, 351, 515

Thlnnlng--410, 431, 441, 442, 452, 567 Cell growth--186, 438
Cotyledons--411-414

Thysanochemis bischoff-730 Cytology--447
Dormancy--351 ,.515

ThysanOchemis hevola--30 Dutch elm dlsease--10, ii, 150, 155, 173,
210, 226, 268, 327, 340, 343, 354, 355,

Tortricidae,. spp.--440 392, 394, 419, 422, 428, 454, 456, 491,
492, 514, 516, 526, 544, 545, 548, 555,

Tracheoniscus rathkei--652 557, 558, 563, 633, 644, 676
• Elm scorch--644

Translocation--87, 162, 164, 360, 467, Forest types--39, 306, 325, 376, 377, 539,

516, 534 568, 617, 639, 640
Flooding--103, 273, 276, 278, 305, 306, 390

Transpiration--ll, 64, 154, 191, 394, 480, Form class--302
498, 509 Fruit--577

' ' Fungi--10, Ii, 150, 155, 173, 208, 210, 259,

Trichode_a spp.--571 268, 340, 343, 354, 355, 370, 392, 394,
419, 422, 428, 454, 456, 491, 492, 499,

Tropidosteptes pacificus--645 506, 514, 516, 526, 544-548, 555, 557,
558, 563, 571, 628, 633, 644, 676

Ulmu8 _spp Genetics & breeding--319, 369, 370 .
Bibliographles--181, 367 Gradient analysis--39, 306

Cytology__528 Growth (see also Juvenile growth)--94, 103,
••Denslty--315 197, 228, 414, 619
Dutch elm dlsease--49, 72, 107, 209, Growth regulators--197, 323

210, 226, 268, 315, 317, 336, 340, Hormones--438
367, 392, 563
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Ulmus _ericana (Cont.) Verticillium spp.--ll5, 216

Insect pests--34, 134, 150, 210, 226, 327,

428, 570, 571, 633, 644 Verti_llium albo-at_dn--215,266, 268,

.. Juvenile growth (see also growth)--461 326, 370, 506 I............_....._ '
Leaves--312

Light relatlons--154, 412, 413, 480, 514, Virus

516 Elm mosaic--5, 214, 436

Morphoiogy--35! General--3, 47, 229, 283
Mortallty--574- Leaf roli--638 l mm
Mycorrhizae--628 Phloem necrosls--88, 425, 454, 456, 658
Nutrient relatlons--140, 312, 479, 673 Poplar mosalc--45, 48, 450, 451
Phloem'-619 Ringspot--263, 264
Phloem necrosls--5, 88, 425, 554, 556, Tobacco mosalc--352, 353

658

Pollenatlon-,365 Volume estlmatlon--434, 472, 574, 666
Regeneratlon-£238, 306

Root graftlng--150, 383 Waterfowl--97
seed--66, 173, 273, 279, 371,'577
Seedllngs--103, 276, 279, 371, 411-414, Water relations

461,.544, 545, 577 Drought--64, 65, 74, 81, 124, 154, 304, .
Shake-=641 . 448

Soil--140, 512, 673 Floodlng--97, 103, 219, 220, 273, 275,
Slime flux--i34 ' 276, 278, 382, 390, 403, 673

. Stomatese-ll, 154, 480 Fungi--ll, 151, 394

Successlon--306, 377, 639, 640, 660 General--39, 41,-99, i00, 106, 140, 156,
Temperature relatlons--34, 480, 515 236, 277, 305, 331, 377, 404, 411, 427,
Tension wood--43, 139 480, 540, 541, 551, 552, 559, 617, 622,
Translocatlon--516 623 .

Transpiratlon--ll, 154, 394, 480 Growth--62, 63, 133, 163, 193, 194, 246,
Varlatlon--370, 422, 555, 557, 558, 563, 363, 433, 481, 490, 514

577 Insects--399, 401 t

" Vlrus--5, 88, 214, 425, 436, 554, 556, Nutrients--102, 335
637, 658 Photosynthesls--157, 191, 490, 514, 560

Water relations--ll, 39, 103, 140, 154, Planting--95
155, 273',276, 278, 305, 377, 390, Vascular tissues--270, 662
394, 480, 514, 617, 622, 623, 673 Weedkillers--87

Weedkillers--27, 633, 656

Wood anatomy--43, 139, 184-186, 445 Weed competition--106, 321, 332, 345, 363,
Wood chemistry--447 374, 426, 487
tWounds--457

Xylem--438 Weedkillers
Aminotrlazole + atrlzine--123

.Falsa sordida--7, 53, 203, 440, 543 'Amltrole'--657
Amlzine--106

Varlat!on Atrizine--27, iii, 657
Bud--146,'149 Benzabor--669

• General--146, 158, 307, 308, 384, 435, Borate--669
477, 480, 494, 504, 542, 600, 655, Bromacil--260

672, 674, 675 _ Cacodyllc acld--442, 567
Growth'-135, 193 'Casoron'--27

Pathogen--219, 548 Dalapon--415
Reslstance--180, 370, 422, 547, 555, Dicamba--85, 441

' 557, 558, 563,.601 Dichlobenil--lll, 415, 657

Rooting--24 Diphenlmld--413
Seed--23, 25, 190, 577 Diuron--27, 374, 415

Wood property--196, 316, 475, 597, 598, Fenoprop--182
638, 643 Fenuron--122, 680

Fluomentum--374

Vegetation types (.seefloodplaln forest) General--363, 665
• 'Ker5 '--123

Veneer-log productlon--54, 56 Methyl bromlde--127
" Nitralln--665

Ven%umia maculomis--561 Nitrofen--I
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Weedkillers (cont.) Wood quality--38, 84

Paraquat--85, iii
Picloram-'182, 199, 441, 449, 661 Xiphinema ameP_canum--531 .............,
Propanil--i

Simlzlne--27, 86_ iii, 374, 415, 657 Xyloterinu8 poli_s--210
'Sirmate '--123

Timing of--85 Xylem--438
'Tordon'--199, 449, 661 i_ 'Treflan '--123 Yield

Trlf.luralin--l, 665 Biomass--532
'Utah'-'487 Economlcs--179, 566, 636 ',
2,4-D--27, 122, 199, 462 Fiber--246 _ .

2,4,5-T--85, 87, 122, 182, 449, 462, 642 General--92, 98, 112, 193, 329, 348,
2,6-dichlorothlobenzamlde--468, 605 398, 580, 635
4-amino-3,5,6-£richloropicollnlc acid-- !reproved--84, 144

642 Site--98

• Spacing--329, 581
Wetwood--523, 614 Tables--36, 126, 434 .

Weight--ll3, 133

Wood anatomy
Cambium--186, 270, 294, 344

Chemlstry--437, 447
Fibers--292, 316, 494, 495
General-,-46, 84, 139, 217, 218, 290, 291,

295, 300, 393, 397, 445, 533, 557,
575, 597, 598

Lignln--43 " "

Sieve elements--184, 185, 473

Specific gravlty--189, 196, 495, 638
0

• ..r
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Shirley, Stephen R., and Kenneth M. Brown. _.
1978. Elm-ash-cottonwood forest type bibliography. U.S.
Dep. Agric. For. Serv. Ge_ Tech. Rep. NC-42, 56 p. North
Cent. For. Exp. Stn., St. Paul, Minnesota.

B

Lists 679 references, arranged by author's names, on
the biology, ecology, silviculture and mensuration of the
elm-ash-cottonwood type and its component species. Indices
for species, subjects, and second authors are appended.

OXFORD: 187:176.1 _s, Fr__s, Po_lus:(048.1).

Shifley, Stephen R., and Kenneth M. Brown.
1978. Elm-ash-cottonwood forest type bibliography. U.S.

Dep. Agric. For. Serv. Gen. Tech. Rep. NC-42, 56 p. North
Cent. For. Exp. Stn., St. Paul, Minnesota.

Lists 679 references, arranged by author's names, on
the biology, ecology, silviculture and mensuration of the

elm-ash-cottonwood type and its component species. Indices
for species, subjects, and second authors are appended.

0XFORD: 187:176.1 UZ_s, Fr_nus, Po_lus:(048.1).
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