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An Annotated Bibliography of Eastern Redcedar

Thomas L, Schmidt and Ronald J. Piva

Introduction

This annotated bibliographyof publishedliteratureon easternredcedar(Juniperus
virginiana L.) contains719 referencesto bothtechnicaland populararticles availableas
of September 1994. We compiledthisbibliographyto providea workingtoolfor people
interestedin easternredcedar. It is intendedto serveas an internationalreferencefor
literatureand researchabouteasternredcedar. Mostof the literaturecited was located
throughcomputerized,global literaturesearches. Inaddition,we searchedcitations
fromeastern redcedarrelatedpublicationsandlibrariesfor easternredcedarrefer-
ences. Citationsavailableafter September1994, unpublishedthesesand typewritten
reports,are notincluded.The annotationsprovidea generalidea of the information
and results and are notintendedto becompleteabstracts. Inbroad-basedarticles,we
excerpted onlythe informationrelevantto easternredcedar. We triedto keepthe
organizationof thisbibliographysimple;it is arrangedby subjectarea and alphabeti-
callyby author witha number assignedto eachentry. The numberof the publicationis
listedby each authorinthe authorindex.

The Juniperus genus,inthe Cupressaceaefamilyof conifers,consistsof about70
speciesof treesandshrubswidelyscatteredthroughoutthe NorthernHemisphere.
Easternredcedar(Juniperus virginiana L.) is the mostwidelydistributedconiferof tree
size inthe EasternUnitedStates,andit is indigenousineveryState east of the 100th
Meridianand in southernOntario(fig.1).

Easternredcedaris a smallto mediumtree thatcan growup to 60 feet in heightand
can attainbole diametersof morethan24 inchesat breastheight.The crownis dense
and narrowlypyramidalor columnar,withthe boletaperingto a potentiallydeep root
system. The AmericanForestryAssociation's1994 NationalRegisterof BigTrees lists
the championeasternredcedaras havinga bolecircumferenceof 211 inches,a height
of 55 feet, and a crownspreadof 68 feet. It islocatedat the LoneHill ChurchCem-
etery in Coffee County, Georgia.

Eastern redcedar grows under a wide range of climatic and soil conditions. Annual
rainfall ranges from approximately 16 inches to almost 60 inches, and length of growing
season ranges from 120 to 250 days. Soil types range from acidic sands to those
derived from limestone. The best growth is made on deep alluvial soils. Eastern
redcedar is most common on dry soils, in pure stands or open mixtures with pines or
hardwoods. It is a stow-growingand somewhat shade-intolerant tree.

Thomas L. Schmidt, Research Forester, received a bachelor's degree in forest
managementand a master'sdegree inforestry/land-useplanningfromthe Univer-
sityof Missouri-Columbia.He receivedhis Ph.D. inagronomy/ecologyfrom the
Universityof Nebraska-Lincoln.He joined the ForestServicein 1992 and has been
workingwiththe North CentralForestExperimentStation'sForestInventoryand
AnalysisUnit since.

Ronald J. Piva, Forester,receiveda bachelor'sdegreein forestmanagementfrom
the Universityof Missouri-Columbia.He joinedthe ForestServicein 1985 andhas
been workingwiththe NorthCentralForestExperimentStation'sForestInventory
andAnalysis Unitsince."



Figure 1.--Range of eastern redcedar, Juniperus virginiana L. (Little 1971).

Eastern redcedar is commonly used for posts, novelty items, chests, and as sheiterbelts/
windbreaks. It is an importantspecies for wildlife food and cover. Considerable variation
incolor and compactness makes eastern redcedar and its cultivars among the best of
native ornamental evergreens.

This bibliography is a follow-up to E.R. Ferguson's "Eastern redcedar: an annotated
bibliography," published in 1970 by the Southern Forest Experiment Station. We felt that
the significant number of publications added to the literature since 1970warranted this
update. For more information about Ferguson's earlier publication, please see:

Ferguson, E.R. 1970. Eastern redcedar: an annotated bibliography. Res. Pap. SO-64.
New Orleans,LA: U.S. Departmentof Agriculture,ForestService,SouthernForest
ExperimentStation.21 p.

Theuseof tradenamesdoesnotconsituteendorsementby the U.S.DepartmentofAgriculture



PHYSIOLOGY engelrnannii as mulchesand soilamendments, their
ratesof decompositionin soilwere determinedinthe

1. Adams, R.P. 1970. Chemosystematic and laboratoryat two levelsof N by measuringCO2
numerical studies in natural populations of evolutionfor 53-800 days. The woodsand barksof all
Juniperus. Dissertation Abstracts International, thesespecieswere considerablymore resistantto

biologicalattackthanwas shortleafpine sawdust. L.
B. Science and Engineering. 69(21 ): 755. 248 p. decurrens, T. distichum, S. sempervirens, 7".

J. ashei and J. pinchotii were analyzed forareas of canadensis, andJ. virginiana were particularly
speciationandpossiblehybridization.Their interac- resistantto decomposition.Owingto the slowratesof
tionswitheach other andwithJ. virginiana, J. decomposition,the soilwas able to furnishadequate
scopulorum, J. monosperma, J. deppeana, andJ. availableN for maximum ratesofdecompositioninall
f/accida were examined,usingbothmorphologicaland
terpenoidcharacters, cases, andsupplementaryN was notneeded.

2. Adams, R.P. 1986. Geographic variation in 7. Anseth, B. 1978. Trees and shrubs, where are
Juniperus silicicola and J. virginiana of the you? Soil Conservation. 43(10): 20-21.Describesthe workof MITOSIS (MontanaInter-
southeastern United States: multivariate agencyTree orShrubImprovementStudy), a program
analyses of morphology and terpenoids, set upby threeagencies(USDA ForestService,
International Bureau of Plant Taxon Nomencla- USDA Soil ConservationService, andthe Forestry
ture. 35(1 ): 61-75.25 refs. Divisionof the MontanaDepartment of Natural

Concludes that J. silicicola is within the range of Resources and Conservation) to develop improved
variation of J. virginiana and should be treated as a varieties of trees or shrubs for conservation purposes.
variety. Projects include: collection and progeny testing of

seed from superior trees and shrubs in shelterbelts;
3. Agramont, F.; Busking, R.; Mitchell, J.; Enzinger, improving the establishment of conifers; standardiza-

E. 1948. The red cedar. Missouri Botanical tion of woody plant certification; and evaluation of
Garden Bulletin. 36: 86-92. Rocky Mountain juniper (Juniperus scopulorum) and

Reports distribution of eastern redcedar in the St. eastern redcedar (J. virginiana) strains in the Great
Louis, Missouri area, wood color, and leaf variation. Plains.

4. Aleksandrovskij, E.S. 1966. Embryological 8. Baer, N.W. 1985. Nutrient content in eastern
studies of Juniperus spp. of [Soviet] Central redcedar foliage: seasonal variation. Tech.
Asia. Botanicheskii Zhurnal. 51(3): 436-446.23 Bull. 86. Brookings, SD: South Dakota State
refs. Russian. University, Agriculture Experiment Station. 9 p.

A detailedillustratedaccountcoversJ.
seravschanica, J. semig/obosa, and J. turkestanica, 9. Bagley, W.T.; Read, R.A. 1960. Some tempera-
withJ. virginiana, J. communis, J. sabina, and Thuja ture and photoperiod effects on growth of
orienta/is for comparison, eastern redcedar seedlings. Iowa Journal of

Science. 34(4): 595-602.6 refs.
5. Aleksandrovskij, E.S. 1971. Development of Easternredcedarseedlingsgrownat daytime

ovules and microsporogenesis in species of temperaturesof 90° F respondeddifferentlyintop and
Juniperus. Botanicheskii Zhurnal. 56(2): 193- rootgrowthtofour combinationsof nighttemperature
201.25 refs. Russian. andphotoperiod.Greatestgrowthandhighesttop/

Reportsresultsof a comparativestudyof the root ratioswere obtainedby a diurnalfluctuationfrom
developmentof male and femaleconesinJ. 90 to 59° F witha 20-hourphotoperiod(Iong-moder-
seravschanica, J. semiglobosa, J. turkestanica, J. ate). A diurnalfluctuationfrom 90 to 45° F witha 20-
turcomanica, J. communis, andJ. virginiana at hourphotoperiod(long-cold)producedthe smallest
Tashkent. Considerabledifferenceswere observed seedlingswiththe lowesttop/rootratios. Heightsand
betweenspeciesinthe time of initiationand differen- weightsat 59° F (moderate)nighttemperaturewere
tiationof cones, significantlygreaterunder20-hour(long)photoperiod

than under14-hour(normal)photoperiod.Variationin

6. Allison, F.E.; Klein, C.J. 1961. Comparative growthresponsewithintreatmentwasgreatestunder
rates of decomposition in soil of wood and the90 to 45° F (long-cold)and leastunder the 90 to800F (long-hot)temperatureregime. Seedling
bark particles of several softwood species, heightsand top/rootratiostendedto equalize after6
Soil Science Society of America. 25(3): 193-196. monthsinan outdoorenvironment,butsignificant
4 refs. differencesin totalweightdid notchange.

In orderto determinethe suitabilityof finelyground
woodsand barksof Libocedrus decurrens, Taxodium 10. Bahari, Z.A.; Pallardy, S.G.; Parker, W.C. 1985.
distichum, Sequoia sempervirens,Larix occiclentalis, Photosynthesis, water relations, and
Tsuga canadensis, Abies magnifica, A. conco/or, drought adaptation in six woody species of
Pseudotsuga taxifolia, Juniperus virginiana, andPicea



oak-hickory forests in central Missouri. 13. Barton, L.V. 1951. Germination of seeds of
Forest Science. 31(3): 557-569. 33 refs. Juniperus virginiana L Contributions from

Photosynthesis,leaf conductance,water poten, Boyce Thompson Institute. 16(8): 387-393. 8
tial, andtissuewater relationswere examinedfor 2- refs.
to 6-m-tallsaplingsof speciesfrom habitatsof Seeds of J. virginiana possessdormantembryos
varyingsoil moisturecontentinthe growingseasons that requirea periodof3 monthsat 5° C to after-
of 1980 (hotand dry)and 1981 (wet). Drought ripen;1° C is less effectiveand 10° C istotally
substantiallyreducedleaf conductanceinall ineffective.A large percentof seeds have imperme-
angiospermtrees (Quercus velutina, Q. alba, Q. able coats,whichmaybe made permeableby
rubra, Comus florida, andAcer saccharum), butonly exposureto moistureat a temperatureof 25° C for
slightlyreducedconductanceof Juniperus 2-8 weeks orby soakingfor 30 minutesinconcen-
virginian& C. florida showedthe mostpronounced tratedH2SO 4. Suchtreatmentshouldprecede
responseto drought,becauseof its inabilityto avoid stratification.
lowwater potential;thisisattributableto itsknown

habitof shallowrooting.Differencesindrought 14. Baslas, R.K.; Saxena, S. 1985. Constituents
adaptationwere apparent among the broadleaves, of essential oil of cedar-wood [thymol,
withQuercus spp.(adaptedto driersites)showing carvacrol, eugenol, beta-thujone, pi-generallylower osmoticpotentialsat full turgorand
turgorlosspoint,highermoduliof leaf tissue anisaldehyde, pi-ethylvanilUn, alfa-li-
elasticity,and higherratesof photosynthesisduring monene, alfa-pinene, bisabolene oxide 1,
drought,comparedwithA. saccharumand C. florida, limonene expoxide, bisabolene oxide, a|fa-
J. virginiana, usuallyfoundon verydrysites,showed pinene epoxide, neoiso-menthol, alfa-
a differentpatternof droughtadaptation:an terpineol]. Herba Hungarica. 24(1): 27-29. 1
inherentlylowcapacityfor water loss,andthe ability ref.
to sustainstomatalopeningat lowwaterpotentials.

15. Bauch, J.; Schweers, W.; Berndt, H. 1974.
11. Bailey, L.H. 1933. The cultivated conifers in Lignification during heartwood formation:

North America, comprising the pine family comparative study of rays and bordered pit
and the taxads. New York, NY: Macmillian membranes in coniferous woods.

Press. 404 p. Holzforschung. 28(3): 86-91.18 refs. German.
Presentsa detailedbotanicaldescriptionof A comparativestudywas made of the lignification

easternredcedar,withvery generalinformationon of the wallsof ray parenchymacellsandmembranes
cultivation,propagation,and on insects,diseases, of borderedpitsin specimensof Pinus sy/vestris, P.
and injuries, strobus, Larix decidua, andJuniperus virginiana

usinglightmicroscopy,histochemicaltests,micro-
12. Bannan, M.W. 1942. Wood structure of the autoradiography,and UV microspectrophotometry.

native Ontario species of Juniperus. Ameri- It wasshownthat lignificationin ray parenchymacell
can Journal of Botany. 29: 245-252. wallsof pinesof the subgenusHap/oxy/on may

Manyof the trendsinanatomicalvariationin occurduringheartwoodformation. In otherspecies
differentpartsof the tree in J. virginianaresembled investigated,lignificationof thesecells occurred at
thoseobservedin Thuja occidentalis. Similar the cambialzone. Incrustationof pitmembranesby
tendencieswere notedinsuchcharactersas size of polyphenolsalso occursduringheartwoodforma-
the tracheids,size and distributionof the tion.
intertrachearypits,sizeand numberof pitsper
crossingfield, heightanddistributionof rays,and 16. Baxter, D.V. 1954. Some resupinate
size of raycells. Other featuresusuallyregardedas polypores from the region of the Great
valuablefor purposesof identificationsuchas the Lakes. XXVI. Michigan Academy of Science.
thicknessand characterof the wallsof the ray and 40:91-108. 8 refs.
xylemparenchymacellsalsovariedconsiderably. Liststhe polyporesineastern and northernplant
Becauseof suchvariability,it is clearthatthe associationsinwhichthe followingspeciesare
selectionof charactersthat willultimatelyprove dominant: (1) Popu/usspp. (chieflyP.tacamahaca),
diagnosticmustbe held inabeyanceuntilthere is (2) Popu/usspp. (chieflyP. deltoides), (3) Picea
morecompleteknowledgeof the rangeof variation marian& (4) Pinus banksiana, (5) Pinus resinosa, (6)
inrelatedforms. An expansionof certainof the rays Liriodendron tulipifera and L. tulipifera/Quercus
to a multiser_atecondition,suchas observedin a/ba, (7) Quercus montana, (8) Quercus stellata / Q.
Thuja occidentalis,was alsonotedinall three local marilandica, (9) Juniperus virginiana, (10) Betula
speciesof Juniperus. Alladventitiousrootsarising nigra/Platanus occidenta/is, (11) Chamaecyparis
from stemsor branchesconnectedwithraysinthe thyoides, (12) Taxodium distichum/Nyssa aquatica/
xylemwere nearlyalwaysof thisunusualtype. Liquidambar styracif/ua, (13) Pinus serotina, (14)

Quercus nigra/Liquidambar styraciflua, and (15)
Quercus virginiana/Saba/palmetto. An accountis
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also included of Poria vaiilantii, a species found in virginiana L., measured over a 2-year
NorthAmericamainlyon greenhousebenches, period. American Midland Naturalist. 90(1):

194-200. 17 refs.

17. Belling, A.J. 1987. A comparison of morpho- Significantpositivecorrelationswere found
logical characteristics of Chamaecyparis betweenthe concentrationsofchlorophylla and
thyoides, Thuja occidentalis and Juniperus chlorophyllb, and betweenchlorophylland dry
virginiana. In: Lademan, A.D., ed. 1st Atlantic weight;and negativeregressionsof chlorophyllon
white cedar wetlands symposium; 1984 Octo- temperatureand ontotal radiation.Seasonal
bet; Woods Hole, MA. Boulder, CO: Westview differencesare discussed.

Press: 231-240. 23. Butt, L.B. 1939. The bearing of Zalenski's law

18. Bessey, C.E.; Webber, H.J. 1890. Grasses on conifer leaves. Transactions of the Kansas
and forage plants, and the catalogue of Academy of Science. 42:113-121.
plants. Report of the Botanist, Nebraska State Investigationson leaves of Abies concolor,
Board Agricultural Report for 1889. Lincoln, Juniperus virginiana,Picea pungens, Pinusbanksiana, P. laricio, P. strobus, P. sylvestris, and
NE: State Journal Company, Printers: 37-43. Thuja orienta/is showedthat photosyntheticcells

decreasedin sizeandincreasedin frequencyfrom
19. Bifoss, C.G. 1947. The water conducting the basalto the apicalparts. The stomatalfre-

capacity and growth habits of Juniperus quencyincreasedinthe same direction. This bears
horizontalis iVloench and Juniperus outthe observationsmade by Zalenskiand others
virginiana L. Ecology. 28(3): 281-289. onplantsingeneral.

A series of testson the waterconductivityand
measurementsof the tracheidsofstemsof 24. Butler, D.R.; Walsh, S.J. 1988. The use of
Juniperus horizonta/is and J. virginiana yieldedthe eastern redcedar in a tree-ring study in
followingfacts: (1) No significantdifferenceexists Oklahoma. Prairie Naturalist. 20(1): 47-56.
betweenthe specificconductivityof these two Growthringsfrom Juniperus virginiana were
specieswhentaken from approximatelythe same examinedfrom 10 trees at each of three sites
habitat. Therefore,the creepinghabitof J. distributedalongan ecotonaltransectinwest-central
horizontalis apparentlyhas nodirectrelationto the Oklahoma. Tree ringswere examinedto determine
specificwater-conductivityof itsstem. (2) The the utilityof easternredcedaras a sourceof
values for specificwater-conductivityof bothspecies surrogateclimaticdata. False ringswere common,
are definitelylow, andaccordinglythe dimensionsof and somewere correlativeamongstthe three study
the tracheidsandtheir lumenareasas seen in sites. Inspiteof a westward-increasingtendencyof
transverseview are also small. The deviationsare partialfalse rings,the combinationof correlativetrue
negligiblysmalland compensatinglydistributed.(3) annualrings,correlativefalse rings,and fire scars
The growthrate,as determinedfrom transverse providedsome usefuldata for identifyingthe
sections,variesinthe two species. Inseasonsof presenceof pastdroughtson the Great Plains.
severe droughtit isapparentlyquitesimilarinboth
species,while undermore favorableconditionsJ. 25. Chadwick, L.C. 1946. Seeds of redcedar.
virginiana growsmuchfaster. American Nurseryman. 83(9): 10.

The factorsresponsiblefor delayedgermination
20. Blake, S.F. 1910. Note on Juniperus of easternredcedar(Juniperus virginiana) seed are

horizonta/is and J. virginiana. Rhodora. 12: the waxycoatand a restingconditionof the embryo.
218. Thewaxy coatcan be removedby soakingseedsfor

severalhoursin alcohol,orby pouringwarm water
21. Brett, W.J.; Singer, A.C. 1970. Long term over the seeds and bringing it to the boil, repeating

chlorophyll fluctuation in an evergreen .. the operationtwice. In orderto overcomethe
Juniperus virginiana. Indiana Academy of restingconditionof the embryo,seed shouldbe
Science. 80: 95. stratifiedfrom aboutthe middleof Decemberto the

Concentrationsof chlorophylla and b were middleof March,andthen sowninwell-prepared
determinedin lg of leaf materialtakenfrom a seedbedsof sandysoil.
maturetree atweekly intervalsoverthe period
November1967to October 1969. A multiple 26. Chandler, R.F. 1939. The calcium content of
regressionanalysiswas madeto determinethe the foliage of forest trees. Rep. 228. Ithaca,
relationsbetweenchlorophyllconcentrationsand NY: Cornell University, Cornell Agricultural
temperature,precipitation,cloudcover,and dry Experiment Station. 15 p.
weight,and the resultsare brieflydiscussed. Theseasonaltrendsin the calciumcontentof the

foliageof Fagus grandifolia, Magnolia acuminata,

22. Brett, W.J.; Singer, A.C. 1973. Chlorophyll Popu/us tremu/oides, Juniperus virginiana, and
concentration in leaves of Juniperus Pinus strobus, were studied. In all casesthe 3



calciumcontent,expressedeither on a percentage formerpredominatingonlylongitudinallyand at low
or onan absolute-amountbasis, was foundto moisturecontent. Movementis similarin sapwood
increaseprogressivelythroughoutthe growing and heartwood,but greaterradiallythantangentially,
season. The calciumcontentof thefoliageof indicatingthatvoids, includingpits, have littleeffect.
evergreentrees increasedthroughoutthe growing The resultsdefiedcompleteinterpretation;they did
seasonbutremainedfairlyconstantduringthe notconformto Fick's lawsof diffusion.
wintermonths. The longerthe foliageof a single
speciesremainedonthe tree, the higherwas its 29. Cochran, K.D. 1992. Evaluation of form and
calciumcontent. The calciumcontentof mature growth characteristics of Juniperus culti-
foliageof 27 forest treeswas determinedandthey vars at the Secrest Arboretum. Ohio Agricul-
were groupedaccordingly:(1) Speciesaveraging tural Research and Development Center. 140:
morethan2.0 percentof calciumintheirfoliage- 32-34.7 refs.

tulippoplar,redcedar,basswood,blacklocust, Sixty-fiveornamentalcultivarsof Juniperus
mockernuthickory,bitternuthickory,whitecedar, (embracingJ. horizonta/is, J. sabina, J. conferta, J.
hophornbeam,tremblingaspen, whiteash, and communis, J. procumbens, J. chinensis, J. davurica,
blackcherry. (2) Specieswhose foliagecontained J. virginiana,J. scopu/orum, and J. squamata) were
from 1.0 to2.0 percentofcalcium- shagbark evaluated. Formwas categorizedas disk,mound,
hickory,Americanelm,sugarmaple, Norwayspruce, ovoid,sphere,cylinder,ellipsoid,cone, orpyramid.
whiteoak,red oak, yellowbirch,chestnutoak,white Growthwasdesignatedaccordingto branching
pine,and balsam fir. (3) Specieswhosefoliage habit: procumbent,horizontal,arched,ascending,
containedlessthan 1.0 percentof calcium- red fastigiate,orconvergent.Allplantswere also
maple,redpine, hemlock,beech, scotchpine,and evaluatedfor growthcharacteristicsof openor
redspruce, closedoutline.

27. Chappelle, E.W.; Williams, D.L. 1987. Laser- 30. Coile, T.S. 1933. Soil reaction and forest
induced fluorescence (LIF) from plant types in the Duke Forest. Ecology. 14: 323-
foliage. IEEE Transactions of Geoscience and 333.
Remote Sensing. GE-25(6): 726-736.25 refs. Easternredcedarwas foundto occurinsmall

LIFspectrawere measuredfrom herbaceous purestandswithinotherforesttypes butwas seldom
dicotyledons(soybeans,sugarbeet, tobacco), found inthe overstoryonextensiveareas. Eastern
monocotyledons(maize,wheat, rice,barley), redcedartendedto raisethe pH of normallyacidic
conifers(Juniperus virginiana, Pinus strobus, P. soils.
taeda, Picea glauca), broadleaves(Quercusrubra,

Acerrubrum, Carya ovata) andtwo algae. Allthe 31. Collingwood, G.H. 1938. Eastern red cedar.
planttypescouldbe identifiedby theirspectral American Forests. 44: 30-31.
characteristics.Trees differedfrom othergroupsby Describesthe occurrence,growth,characteristics,
the presenceof a fluorescentband at 525 nm. woodqualities,utilization,and pests.
Conifersdifferedfromall othergroupsby the
absenceof a bandat 685 nm. Needlesof Picea 32. Corliss, C.D. 1983. Juniper plant--Corcorcor
glauca exposedto an inhibitorof photosynthesis
showeda fluorescentband at 685 nm. Differences variety Juniperus virginiana, evergreen
in LIF spectrathatcouldbe relatedto tree vigor conifer, symmetrical and conical. U.S. Pat.
were found in needlesof Picea rubens from an area Plant. 5041. Washington, DC: U.S. Patent
known to receive acid rain. Changes in LIF spectra Trademark Office. 4 p.
were also found in maize plants subjected to nutrient
stress and in cotton plants subjected to drought 33. Cregg, B.M. 1992. Leaf area estimation of
stress, mature foliage of Juniperus. Forest Science.

38(1): 61-67. 15 refs.
28. Choong, E.T.; Fogg, P.J.1968. Moisture The ratioof totalsurfacearea to projectedleaf

movement in six wood species. Forest area was determinedfor mature foliagesamples
Products Journal. 18(5): 86-70.6 refs. collectedat threecanopyheightsfromthree half-sib

Reportsdryingandsorptiontestsonsmall Juniperus virginiana familiesandone J. scopulorum
sapwoodand heartwoodsamplesof timberof widely familygrowingon a farminsoutheastNebraska.
differentpermeability(Quercus sp., Liquidambar The relationof projectedleaf area to leaf dryweight
styraciflua, Liriodendron tulipifera, Pinus sp., andvolumewas alsodetermined.Total surface
Juniperus virginiana, Sequoia sempervirens) to area was estimatedto be 3.2X the projectedsurface
elucidatethe mechanismof moisturemovement, area. This relationwasindependentofseed source
Othervariablesexaminedwere specificgravity, orcrownposition. Projectedleaf area can be satis-
graindirection,and samplethickness. It is con- factorilyestimatedfromweightorvolume. However,
cludedthat movementof bothvaporand bound these relationsdifferedby crownpositionorseed
wateroccursat allmoisturecontentranges,the source. These resultsindicatethat leafarea of

maturejuniperfoliagemay be estimatedthrough
4



measurement of projected surface area. The leaf tridentata Nutt.). In addition, species such as bristle-
area of large samples may be estimated by deter- cone pine (Pinus aristata Engelm. syn. Iongaeva), old-
mining the appropriate specific leaf area or surface- growth redwood (Sequoia sempervirens Endl.), and
to-volume ratios, giant sequoia (S. gigantea Deene) may be suitable

for local purposes.
34. Cutter, B.E.; Guyette, R.P. 1990. A note on

sap pH in eastern redcedar (Juniperus 36. Czeczuga, B. 1987. Different rhodoxanthin
virginiana L.). Wood and Fiber Science. 22(1): contents in the leaves of gymnosperms
109-112.6 refs. grown under various light intensities. Bio-

Twelve easternredcedar(Juniperus virginiana) chemical Systematics and Ecology. 15(5): 531-
trees were sampledforthe sap pH of the sapwood 533. 21 refs.
at three locationsalongthe boleand one locationon Rhodoxanthinand totalcarotenoidcontentsare
the roots. SoilpH measurementswere taken at tabulatedfor needlesof 15 gymnospermspeciesfrom
eachtree site. Sap pH was positivelycorrelated sun exposedandshadedsites. More rhodoxanthin
withsoil pH. A regressionmodelusingmean soilpH waspresentin sunexposed needlesthan in shaded
asthe independentvariable accountedfor 71 needles.
percentof the variationof the meansap pH. There
wasa decreasinggradientin sappH fromcrownto 37. Davlenbaev, K.K. 1972. Features of the flower-
stump, ing and fruiting of Juniperus virginiana.

Vestnik Karakalpakskogo Filiala. 2(48): 55-59.
35. Cutter, B.E.; Guyette, R.P. 1993. Anatomical, Russian.

chemical, and ecological factors affecting Givesdata onthe phenologyof floweringand
tree species choice in dendrochemistry fruitingof J. virginiana in variousbotanicalgardens
studies. Journal of Environmental Quality. and parksinSovietCentralAsia.
22(3): 611-619.

Recently,elementconcentrationsintree rings 38. Djavanshir, K.; Fechner, G.H. 1975. Pollen
have been usedto monitormetalcontamination, germination and pollen tube growth of
fertilization,andthe effectsof acidprecipitationon Juniperus from autumn and winter collec-
soils. This hasstimulatedinterestinwhichtree tions. Silvae Genetica. 24(1): 26-29. 17 refs.
species maybe suitablefor use instudiesof long- BranchesofJ. virginiana were collectedat 10-day
term trendsinenvironmentalchemistry. Potential intervalsfrom Octoberto March at Fort Collins,
radialtranslocationof elementsacrossringbound- Colorado,U.S.A.,andforced inwaterto encourage
ariescan be a confoundingfactor inassessing dehiscenceofthe male strobili. Pollenshedding
environmentalchange. Thus,the selectionof beganwiththe collectionmade on November10.
species to minimizeradial translocationof elements The periodsof predehiscence,dehiscence,andpollen
can be criticalto the success of dendrochemical sheddingshortenedgraduallyfrom Novemberto
research. Criteriaforthe selectionof specieswith March, and pollengerminationpercentageincreased
characteristicsfavorablefordendrochemical overthe sameperiod. Germinationpercentageand
analysisare categorizedinto(i) habitat-based pollen-tubegrowthof the forced pollenwere much
factors, (ii)xylem-basedfactors, and(iii)element- higherthan thecorrespondingfiguresforpollen
basedfactors. Specieswitha Widegeographic extractedfromthe strobiliat the time ofcollection.
range and ecologicalamplitudeprovidean advan- Storagefor upto 3 monthsdidnotaffect germination
tage in calibrationandbettercontrolson the effects percentage orpollen-tubegrowthof eitherthe forced
of soilchemistryon elementconcentrations.The or extractedpollen. Germinationof viablepollen
mostimportantxylem-basedcriteriaare heartwood occurredwithinthe 3 to 5 days of culturing,andthe
moisturecontent,permeability,andthe natureof the pollentubes reachedmaximum lengthin16 or 17
sapwood-heartwoodtransition.The elementof days.
experimentalinterestis importantindetermining
whichtree specieswill be suitablebecause all 39. Djavanshir, K.; Fechner, G.H. 1976. Epicotyl
elementsare not equallymobileordetectableinthe and hypocotyl germination of eastern
xylem. Ideally,the tree speciesselectedfor redcedar and Rocky Mountain juniper. Forest
dendrochemicalstudywill be long-lived,growon a
wide range of sitesovera largegeographicdistribu- Science. 22(3): 261-266. 8 refs.
tion, have a distinctheartwoodwitha low numberof Seeds of (a) Juniperus virginiana and(b) J.
ringsin the sapwood,a lowheartwoodmoisture scopulorum were subjectedto varioustreatmentsand
content,andhave low radialpermeability. Recom- germinatedat 18o/8° C on damp paper. The treat-
mendedtemperatezone NorthAmericanspecies mentsincludedremovalof the seed tiporthe seed
includewhite oak (Quercus alba L.), postoak (Q. base (hilum),extraction of embryos followed by
stellata Wangenh.), eastern redcedar (Juniperus chilling at 5-6° C, soaking of all or part of the seed in
virginiana L.), old-growth Douglas-fir (Pseudotsuga concentrated H2SO4, and cold storage of seed at -20°
menziesfi Mirb.) and big sagebrush (Artemisia C. Seeds of (a) were also soaked in lukewarm water,

dilute growth regulator, or acid solutions. Chilling of
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the seed was required for hypocotyldevelopment,but efficacyof prescribed burning for controllingeastern
not for epicotyl development. Softening of the seed redcedar would change more rapidly as trees aged
coat by H2SO4 for 35 and 120 minutes for (a) and (b), on the eastern location than on the othersites.
respectively, increased the rate of germination
provided that the carbonized surface was removed. 43. Fassett, N.C. 1943. The validity of Juniperus
Prolongedsoakingor seed-baseexcision,two virginiana var. crebra. American Journal of
methodsthat removethe hilum,causedsome Botany. 30: 469-477.
abnormalgerminationinwhich onlyepicotyldevelop- Bymeansof photographsof more than700
ment occurred;these epicotylsdevelopedinto normal individualtrees of Juniperus virginiana, the author
seedlingsunderartificialconditions. It isconcluded has assembleddata onthe crownheight/ widthratio
thatslowgerminationis due to a combinationof of thisspeciesin 19 Americanstates. The narrow-
dormancyand seed-coatimpermeability,and it is crownedvariety,J. virginianavat. crebra, is found
suggestedthat artificiallygerminatedseedlingsbe chiefly inan area stretchingfrom easternPennsyiva-
transferredto peat moss/vermiculiteinthe green- niato southernMaine,andin a secondarea
house, followinga seriesof morainesfrom northernIndiana

to southeasternWisconsin. It alsooccurssporadi-
40. Dupu, M. 1956. Some data on the elasticity of cally incentralNew York,Tennessee,western

the wood of some exotic species grown in Indiana,andeasternMissouri. Examinationof the
Rumania. Revista Padurilor. 9: 601-604. 5 refs. leavesof thespeciesshowsthat the degreeof
Rumanian. acutenessis of notaxonomicvalue in distinguishing

Givesvalues ofmodulusof elasticity(static var. crebra; and althoughthe seeds ofvarocrebra
bending,compressionparallel,tensionparallel,and are ratherlessconspicuouslypittedthanare those
torsion)for Pseudotsuga taxifolia, Taxodium of the typicalbroad-crownedtree, thischaracteristic
distichum, Juniperus virginiana, Carya ovata, C. is notsufficientlymarkedto be of use indiagnosis.
g/abra, C. laciniosa and C.pecan, growninRumania.

44. Fassett, N.C. 1944. Juniperus virginiana, J.
41. Engle, D.M.; Kulbeth, J.D. 1992. Growth of horizontalis and J. scopulorum, i. The

crowns of eastern redcedar. In: Bidwell, T.G.; specific characters. I1.Hybrid swarms of J.
Titus, D.; Cassels, D., eds. Range research virginiana and J. scopulorum. Ill. Possible
highlights, 1983-1991. Circ. E. 905. StUlwater, hybridization of J. horizontalis and J.
OK: Oklahoma State University Cooperative scopulorum. Bulletin of the Torrey Botanical
Extension Service: 14. Club. 71(4): 475-483.

A studybasedonmasscollectionsmade through-
42. Engle, D.M.; Kulbeth, J.D. 1992. Growth out muchof the rangesof Juniperus virginiana, J.

dynamics of crowns of eastern redcedar at 3 horizontalis, and J. scopu/orum, as wellas on
locations in Oklahoma. Journal of Range herbariummaterial,showsthat these threespecies
Mangement. 45(3): 301-305, 23 refs. are alwaysclearlyrecognizableon a numberof

Encroachmentof easternredcedar(Juniperus characters,exceptwhentwo speciesgrowtogether.
virginiana) is extensiveintallgrassprairieinthe It alsoshowsthatthe variationwithineach species
centralU.S.A. inthe absenceof fire. The relationof is oftenmoreconspicuousthan, but neveras

constantas, the variationthatseparatesspecies.crownarea and heightwithtree age wasexamined in
1987by tree ringanalysisof easternredcedartrees Where Juniperus virginiana growsby itself,and
fromsitesin western,central,andeasternOklahoma. whereJ. scopulorum growsby itself,each species
Tree heightandcrownarea as a functionof age were retainspurespecificcharacteristics,exceptin areas

inthe westernpartof the range of J. virginianadifferentat the three locations.Trees inthe 28- to 29-
year-oldage class rangedin heightfrom 6.2 m onthe wherecertain tendenciestowardJ. scopulorum
westernsite to 8.3 m onthe easternsite. The oldest suggestan ancientincursionof that species. Where
treesat all siteswerestillactivelygrowing. The trees the rangesof the two speciesmeet, all recombina-tionsof the charactersof each occurinindividualsof
onthe easternlocationwere youngerwhenthey grew
beyondthe height(2 m)at whichtheywouldeffec- one colony.
tivelybe killedbyfire. Thisimpliesthat burning
shouldbe more frequentinthe eastto providesimilar 45. Fassett, N.C. 1945. Juniperus virginiana, J.
protectionfrom easternredcedarinvasionunderthe horizontalis and J. scopulorum .- IV. Hybrid
samerate of invasion.Crownarea as a functionof swarms of J. virginiana and J. horizontalis.
treeage was notas similaras tree heightamong the V. Taxonomic treatment. Bulletin of the
sites. Crown area of 28-year-oldtreesranged from Torrey Botanical Club. 72: 379-384.
15 m2on the centralOklahomaloamyprairiesite to Exceptinthe regionswhere Juniperus virginiana
40 m 2 on the easternsite. It is suggestedthat the andJ. horizontalis overlap,the two speciesare quite
smallercrownarea of trees in centralOklahoma may distinctin severalcharacters,includingthefollowing:
reflectgeneticdifferences.The reductioninforage (1) The epidermalcellsof the leaves of J. virginiana
productionassociatedwitheasternredcedarandthe average 9-12E in width,thoseof J. horizontalis
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average 13-19£=. (2) The leaf tips of J. virginiana are populations cluster clinally from northeast to south-
rarely apiculate, those of J. horizontalis are always west. The more homogeneous populations occur in
apiculate. (3) J. virginiana is an erect tree, and J. the Appalachian region, and the more divergent ones
horizontalis is a creeping shrub. (4) In J. virginiana are found in progressively more distant regions as
not more than a third of the peduncles of the female measured along the transect from northeast towards
cones are curved, and in J. horizontalis half or more the southwest. No biochemical evidence was found
are curved. In the Driftless Area of Wisconsin where to support the theory that hybridization with J. ashei
the two species grow together in the same colony, might cause this variability.
various intermediates occur, the most common is
that described as J. virginiana var. ambigens, which 50. Flake, R.H.; VonRudloff, E.; Turner, B.L. 1973.
combines the creeping habit of J. horizontalis with Confirmation of a clinal pattern of chemical
the fruitof J. virginiana. Part V includestwo maps differentiation in Juniperus virginiana from
showingthe approximaterangeof the three main terpenoid data obtained in successive years.
species(J. virginiana,J. scopu/orum,and J. Phytochemistry. 6:215-228.
horizonta/is) andtheirvarieties. A key is givenfor
the identificationof J. virginiana, J. virginiana var. 51. Flake, R.H.; Urbatsch, L.; Turner, B.L. 1978.
crebra, J. virginiana vat. ambigens, J. scopu/orum, J.

Chemical documentation of allopatric intro-scopu/orum var. co/umnaris var.nov., J. scopu/orum
var. patens, andJ. horizonta/is, gression in Juniperus. Systematic Botany.

3(2): 129-144. 27 refs.

46. Fechner, G.H. 1976. Controlled pollination in Chemicaldatawere obtainedfor volatile leaf
eastern redcedar (Juniperus virginiana) and extractsfrom an arrayof populationsof J. virginiana
Rocky Mountain juniper (J. scopuiorum), and J. scopulorum extending along a transect from
Gen. Tech. Rep. NC-26. St. Paul, MN: U.S. near St. Louis,Missouri,to the vicinityof Missoula,Montana. Analysisof the data stronglysuggeststhat
Department of Agriculture, Forest Service, the variationfoundinJ. virginiana acrossthe Missouri
North Central Forest Experiment Station: 24- Riverbasin is dueto allopatricintrogressionfrom its
34. 15 refs. morewesterncohort,J. scopulorum.

Preliminaryresultsfrom studiesat Fort Collins,
Colorado,indicatethat windpollinationis less 52. Frey-Wyssling, A. 1938. On the origin of resin
reliablethancontrolledpollinationin obtainingsound pockets. Holzforschung. 1: 329-332. German.
seed set in J. virginiana. On the basisof fruitset, Evidenceisput forwardin supportof the viewthat
soundseed set, andfirst-yeargametophytedevelop- the resinpocketsof larchand spruceoriginateas
ment, it appearsthat hybridizationbetweenthe two windshakes inthe cambialregionof the stem, the
speciesis possible, cavitiesthus formedbecomingfilledwithresinfrom

the rupturedradialducts. Similarshakes (not
47. Ferguson, E.R. 1970. Eastern redcedar: an attributableto seasoning)occurinJuniperus

annotated bibliography. Res. Pap. SO-64. virginiana, but inthatspecies noresinentersthe
New Orleans, LA: U.S. Department of Agricul- cavitiesand no woundtissue isproduced. It is
ture, Forest Service, Southern Forest Experi- suggested that the formation of wound tissue in larch
ment Station. 21 p. and spruce may be excited by the resin itself, and

Lists more than 300 publications on Juniperus some confirmation of this is afforded by experiments
virginiana with an author index, with potato tubers. Pockets were cut in the tubers

and resin was injected into some of the cavities;
48. Flake, R.H.; Turner, B.L. 1974. Volatile con- wound tissue formed in the resin-filled cavities, while

stituents, especially terpenes, and their the tissuesof emptycavitiesremainedunaltered.
utility and potential as taxonomic charac- Resinpocketsare notto be confusedwithcankerous
ters in populational studies (Juniperus resin-galls,whicharisein otherways.

virginiana). Chemical Botany Classification, 53. Gabisova, A.I. 1984. Winter hardiness of
25th Nobel symposium: 123-128. conifers in Northern Tajikistan. Byuileten

49. Flake, R.H.; VonRudloff, E.; Turner, B.L. 1969. Glavnogo Botanicheskogo Sada. 131" 51-54. 4refs. Russian.
Quantitative study of clinical variation in A reporton a 20-year-oldcollectionat the
Juniperus virginiana using terpenoid data. LeninabadBotanicalGarden, withtabulateddata on
Easton, PA: National Academy of Science. 64: the growthof 27 speciesand 8 varietiessurvivingin
487-494.17 refs. 1981 (outof a plantedtotalof 69 speciesand 13

Nine populationsof J. virginianawere sampledat varieties). Manyspecieswere intolerantof the dry
150-mile intervalsalonga 1,500-miletransectfrom climateand salinesoils. Many otherswere lostin the
northeastTexas to Washington,DC, and analyses winterof 1968/69 (minimumtemperature-22.6° C).
were made of theirterpenoidsandthe variationsin Frostdamageduringthat and othersevere wintersis
the components.The resultingdatashowthatthese discussed. The mostpromisingornamentalspecies
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were Characterizedby rapid regenerationof crowns water potentialsand aeafconductance than the other
damaged by frost, including Cupressus species. Itwas suggested that these differences
sempervirens var. umbilicata, Juniperus virginiana, were relatedto deeper rooting and early leaf
etc.; of these, the fastest growing were Pinus abscission in J. nigra, which would be likely to result
eldarica and P. pityusa var. stankewiczii, in water conservation and greater water supply to

individual leaves. Flowresistance between soil and
54. Gao, X.P. 1982. Effects of chlorine on leaves,andwater potentialgradientsbetween root

respiration of plants. Plant Physiology andcrownwere greaterinJuniperus virginiana than
Commission Zhiwushenglixue Tongxun. 2: 12- inthe others. This was largelyattributedto high
14. 6 refs. Chinese. resistancepresentedby the xylem, in whichonly the

After chlorinefumigation,respiratoryintensitiesof tracheidspermittedaxialwaterflow.
Cedrus deodara, Juniperus chinensis and
Cupressus lusitanica increasedby over 100 percent 57. Goryaev, M.I.; Dzhalilov, D.R. 1959. Analysis
as compared withcontrols,while respirationin of the essential oil of Kazaldl Juniper. Trudy
Ligustrum/ucic/um, Buxus har/andii, Cupressus InstitutaKhimicheskikh Nauk Akademiya Nauk
funebris, Euonyrnusjaponicus, Thuja orientalis, and Kazakhskoi SSR. 54: 21. Russian.
Juniperus virginiana increasedby20-60 percent. Givesdetailsof the essentialoils(yields,choral-
On the contrary,the respiratoryintensityof Vibur- cal characteristics,etc.) of Juniperus communis, J.
num awabuki var. (odoratissimum) decreasedto 40 pseudosabina, J. sabina,J. semiglobosa, J.
percent. Responseof leavesto CI2varied withleaf seravschanica, J. sibirica, J. talassica, andJ.
age: after treatmentfor4 hours,the respiratory turkestanicafrom Kazakhstanand Central (Soviet)
intensitiesof new,young,andold leaves of Asia. Excellentresultswere also obtainedfor J.
Cupressus lusitanica increasedby 29, 138, and 179 virginianacultivatedinthese regions.
percent,respectively;inJ. chinensis, respiration
showed no significantdifference (n.s.d.) in newand 58. Grigor'ev, A.G. 1986. Bioecoiogica| features
young leaves but accelerated in old leaves. In- of gymnosperms introduced into the north-
creasesin leaf respirationwere directlyrelatedto the ern Crimea. Byulleten Glavnogo
severityof injuriescausedto the plantsby fumiga- Botanicheskogo Sada. 143: 3-8. 6 refs. Rus-
tion. Resistantleavesof J. chinensis whose sian.
respirationwas n.s.d,were injuredonlyslightly, Fewconifersare plantedinthissemiaridregion.
whereasthe olderleavesof Cedrus deodara and J. Dataare tabulatedonthe growth,phonology,and
chinensis, inwhichrespirationsignificantlyin- resistanceto frostanddroughtof 34 speciesand 15
creased,were severelyinjured. Similareffectswere cultivarsorvarietiesupto 22 years old,plantedon a
foundin B. hard/andii and L. lucidum, clay-loamchernozemsite at the SteppeDivision(20

km N. of Simferopol)of the NikitaState Botanical
55. George, M.F.; Carrasquilla, M.L. 1979. Freez- Garden. Speciesrecommendedfor landscapeuse

ing avoidance in male cones of Juniperus in thisregionincludeJuniperus virginiana, Picea
virginiana. Horticultural Science. 14(3): 425. abies, P. montigena, P. pungens, Pinus pal/asiana

Freezingavoidancewas evaluatedby differential (P. nigra var. caramanica), and P. sylvestris.
thermalanalysis,andresultswere comparedwith
similarpropertiesof livingwood cellsof Quercus 59. Gurina, T.F. 1991. Seed-bearing of some
ve/utina, species of conifers on the Mangyshlak

Peninsula. Byulleten Giavnogo
56. Ginter-Whitehouse, D.L.; Hinckley, T.M.; Botanicheskogo Sada. 159: 97-99. 2 refs.

Pallardy, S.G. 1983. Spatial and temporal Russian.
aspects of water relations of three tree Studieswere madeon plantingsof Platycladus
species with different vascular anatomy, orientalis (Thuja orienta/is),Juniperus virginiana, and
Forest Science. 29(2): 317-329. 35 refs. J. sabina 16-21 yearsold onthe Mangyshlak

Rootand leaf water potential,andleaf conduc- Peninsula,on the easternshore of the CaspianSea
tance of two treeseach of Quercus aiba, Juniperus (Kazakhstan). Data are tabulatedon flowering
virginiana, and Juglans nigra were recordedin May- phonology,seed bearing,and 1,000-seedweight. In
October 1979, ina second-growth,mixedbroad- theseconditions,seedbearingstarts muchearlier
leavedstand inMissouri. Measurementswere also thanelsewhere,e.g.,at 3 years in T. orientalis.
made of soilmoisture(for calculationof water
potential), photosyntheticphotonflux density, air 60. Guyette, R.P.; Cutter, B.E.; Henderson, G.S.
temperatures, and precipitation. The main factors 1992. Inorganic concentrations in the wood
leadingto tree water deficitsweredecreasingsoil of eastern redcedar grown on different
moistureand dailyevaporativedemand. Periodsof sites. Wood and Fiber Science. 24(2): 133-
droughtwere associatedwithdecliningleaf water 140. 28 refs.
potentialand leaf conductanceinallspecies, butJ. Samplesof easternredcedar(Juniperus
nigra maintainedhigherpredawnand solar noonleaf virginiana)growinginMissourion soilsderived from
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five parent materials (rhyolite, dolomite, limestone, 65. Hawley, F.M. 1937. Relationship of southern
sandstone, and chert) were analyzed for concentra- cedar growth to precipitation and runoff.
tions of inorganics in sapwood and heartwood. Ecology. 18: 398-405.
Eighteen elements were detected in the sapwood In eastern Tennessee, cedar growth was more
using inductively coupled plasma optical emission closely correlated with annual precipitation than with
spectroscopy. Neutron activation analysiswas also stream runoff.
used to determine concentrations of an additional six

elements in heartwood. No difference was found 66. Henderson, L.T.; Koppe, T.F.; Schoenike, R.E.
between results obtained by the two analytical 1979. Ten-year evaluation of a seed sourcemethods. Conventional wet chemistry techniques
were used to determine nitrogen and sulfur concen- study of eastern redcedar in South Caro-
trations in some samples, lina. Tree Planters Notes. 30(3): 3-6.5 refs.

Ten-year-old Juniperus virginiana grown from

61. Hall, M.T. 1952. A hybrid swarm in seed from 20 sources in 18 states in the central and
Juniperuso Evolution. 6(4): 347-366. 10 refs. eastern U.S.A. were examined and measured.

Discusses a hybridswarm between J. ashei and Significant differences were found in survival,
J. virginiana from Platt National Park in the Arbuckle growth, disease resistance, crown ratio, foliagedensity, and winter foliage color. Local sources and
Mountains of Oklahoma. those from adjacent states are recommended for

62. Hall, M.T. 1952. Variation and hybridization planting in South Carolina.
in Juniperus° Annals of the Missouri Botanical 67. Hilton, R.J. 1978. Root growth in the Guelph
Garden. 39(1): 1-64.63 refs. rhizotron, in: Riedacker, A.; Gagnaire-

The existence of hybrid swarms between Michard, J., eds. Proceedings symposium:
Juniperus ashei and J. virginiana led to an investiga-
tion of the populations, in order to find the extent and Physiologie des racines et symbioses; 1978
nature of the influence of the two species upon each September 11-15; Nancy, France. Comptes-
other. A study of morphological variations was rendus: 135-142.12 refs.
made, and an index was drawn up based on certain Thirty-two Juniperus virginiana trees were grown
morphological characteristics. The index values are in individual compartments in the rhizotron, in which
plotted on a map, and show the geographical soil treatments to give varying degrees of compac-
distribution of the population characters. J. ashei tion and restriction of surface permeability were
influences J. virginiana by introgressionthroughout imposed. After 2 years, soil atmosphere compo-
the Ozark Plateau, and probably as far east as the nents, bulk density, and numbers of new roots
Tennessee River in the vicinity of the 36th parallel, emerging did not differ regardless of soil treatment.
The reciprocal influences are not so common, or so There was a significanteast to west position effect
extreme. The introgression was possibly influenced on root emergence but not on growth of aerial
by the fluctuations of the ranges of the two species, organs. Studies of several woody species showed
following on climatic fluctuations during and after the two major flushes of new roots, one peaking in late
glacial periods. Differentation in J. virginiana as a spring or early summer and the other in late summer
species is also discussed, or early autumn, the peaks usually occurring during

periods when growth of aerial parts is relatively slow.

63. Hail, M.T.; Mukherjee, A.; Crowley, W.R., Jr.
1973. Chromosome counts in cultivated 68. Hinesley, L.E. 1988. Water relations of cut

junipers. Journal of the Arnold Arboretum. eastern redcedar Christmas trees. Horticul-
54(3): 369-376.6 refs. turai Science. 23(3): 589-591.12 refs.

Counts are tabulatedand discussedfor 20 taxaof Easternredcedar(Juniperus virginiana) Christ-
the sectionsOxycedrus (Juniperus communis var., mastreeswere cut inearly Decemberfrom a
J. formosana and J. ri_da) and Sabina (var. of J. plantationnear Raleigh,NorthCarolina. The trees
chinensis, J. horizontalis, J. scopulorum, J. weretaken indoorsanddried to differentxylem
squamata, and J. virginiana). Mostof the taxa were pressurepotentials(PSI) beforethe stemswere
diploid(2n = 22), but3 of the 12 examinedinthe recutand placedinwater. Trees driedrapidly,but
sectionSabina were tetraploid(2n = 44). readilyrehydratedeven at PSI as lowas -6.5 to -7.0

MPa. There waslittlefoliage lossduringdrying,but

64. Harper, R.M. 1912. The diverse habitats of treesdriedto PSI of U-4.9 MPa defoliatedheavilyafterrehydration.There was a linearrelation
the eastern redcedar and their interpreta- betweenPSI and twig moisturecontent.
tion. Torreya. 12(7): 145-154.

Easternredcedaroccursina varietyof habitats 69. Hinesley, L.E.; Pharr, D.M.; Snelling, L.K.;
and is regardedby some authorsas almostindiffer-
ent to environmentalconditions. Itspresenceand Funderburk, S.R. 1992. Foliar raffinose and
absencesin majorecologicalregionsand the impact sucrose in four conifer species: relation-
of fires on its distributionare discussed, ship to seasonal temperature, Horticultural

Science. 27(5): 852-855.
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Foliar raffinoseand sucroseconcentrationsin P. palustris, P. ponderosa, Taxodium distichum,
eastern white pine (Pinus strobus L.), eastern Juniperus virginiana, Ulmus alata, U. parvifolia,
redcedar (Juniperus virginiana L.), Leyland cypress Comus florida, Diospyros virginiana, Acer rubrum,
(xCupressocyparis leylandii Dallim.), and Virginia Liquidambar styraciflua, Carya tomentosa,
pine (Pinus virginiana L.) were measuredmonthly Liriodendron tulipifera, Castanea dentata, Fagus
over 2 years. During cold weather, foliage of white grandifolia, Quercus alba, Q. stellata, Q. borealis,
pine and redcedar contained higher concentrations and Q. faicata.
of raffinose and sucrose than did Leyland cypress
and Virginiapine. Raffinoseconcentrationswere 75. Kaeiser, M. 1950. Microscopic anatomy of
highestduringwinterandwere bestcorrelatedwith the wood of three species of Junipers.
the frequencyof occurrenceof dailyminimaless Transactions of the Illinois State Academy of
thanor equal to 1.7° C duringthe 30 daysbefore Science. 43:46-50.6 refs.
sampling. Sucroseconcentrations,whichalso Presents,insummarizedandtabulatedform, data
reachedmaximumlevelsduringthe winter,were that can be usedas criteriafor distinguishingthe
bestcorrelatedwiththe frequencyof occurrenceof followingspecies: Juniperus virginiana, J. ashei, J.
dailyminimalessthanorequal to 7.20C inthe prior monosperma, J. virginiana X J. ashei, andJ.
30 days. Sucroseconcentrationswere relatively procera.
highduringfall and spring. Raffinoseandsucrose

concentrationsincreasedin responseto recurring 76. Kakihara, M. 1958. On the stand composition
lowtemperature,withcorrelationshighestfor and the standing volume table of the artifi-
raffinose, cial pencil cedar (Juniperus virginiana)

70. Holthuijzen, A.M.A.; Sharik, T.L. 1984. Seed forest. Reports Kyushu University Forests.
longevity and mechanisms of regeneration 1958-9: 29-34. Japanese.
of eastern redcedar (Juniperus virginiana Studieswere madeinthe Ino NationalForest.Distributionoftrees by d.b.h,and tree heightwas
L.) in SW Virginia. Bulletin of the Torrey normal. Incrementcurvesfor height,d.b.h., and
Botanical Club. 111(2): 153-158.31 refs. volume,and a volumetableare given. J. virginiana

showeda morepronouncedtaperthan Cryptomeria
71. Huang, M.R.; Chen, D.M.; Shi, J.S. 1981. A japonica and Chamaecyparis obtusa.

preliminary study on the relation between
the isozymes pattern and the sex of four 77. Kent, A.H. 1900. Juniperus virginiana. In:
conifer species. Journal of the Nanjing Veitch's manual of the coniferae. London:

Technical College of Forest Products. 3:141- James Veitch and Sons: 192-196.
146. 4 refs. Chinese. Presentsa botanicaldescriptionand description

Peroxidaseandesterasepatternsof mature ofthe nativerange inthe UnitedStates.
needlesof male andfemale individualswere studied
infourspecies: Sabina (Juniperus virginiana), S. (J. 78. Khoshoo, T.N. 1959. Polyploidy in gymno-
chinensis), J. rigida, andJ. communis. There were sperms. Evolution. 13(1): 24-39. 97 refs.
clear differencesin numbersandpatternsof Reviewsthe subjectsof polyploidseedlingsinthe
isozymesbetweenthe malesandfemalesof each progenyof diploidspecies(recordedfor Pinus
species, densiflora, P. radiata, Picea abies), polyploidtrees in

diploidspecies(sofar recordedonce eachfor Larix
72. Hugo, N.R. 1990. Eastern red--the cedar that decidua andJuniperus virginiana) and polyploid

isn't. American Forests. 96(9/10): 26-28, 65, species. The varioushypothesesto explainthe

67-68. rarityof polyploidyin gymnospermsare reviewed.

73. Jack, J.G. 1893. The fruitification of 79. Kim, S.I. 1988. Taxonomic studies of the
Juniperus. Botanical Gazette. 18: 369-375. genus Juniperus. Journal of the Korean

Juniperus virginiana issimplyannual-fruited, Forestry Society. 77(3): 338-350. 30 refs.
floweringaboutthe latterpart ofApriland maturing Korean.
its fruitinthe autumnof the same year. Reportsresultsof a studybased onthe morphol-

ogy andkaryotypeof J. chinensis (includingJ.
74. Jackson, L.W.R. 1952. Radial growth of chinensis vat. sargentii and fourothervarieties),J.

forest trees in the Georgia Piedmont. virginiana,J. rigida, andJ. coreana collectedin the
Ecology. 33(3): 336-341.10 refs. KoreaRepublic.

A comparisonofthe radialgrowthof 21 species
duringa singleseasonshowedwidevariationinthe 80. King, D.B.; Roberts, E.V.; Winters, R.K. 1949.
dates of beginningandrelativerapidityofgrowth, Forest resources and industries of Mis-
durationof mostrapidgrowth,anddate when souri. Res. Bull. 452. Columbia, MO: Univer-
seasonalgrowthended. These dataare given sity of Missouri Agricultural Experiment Station.
graphicallyfor Pinus echinata, P. taeda,P. caribaea, 89 p.
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The greatest concentration of the eastern 85. Lassoie, J.P.; Dougherty, P.M.; Reich, P.B.;
redcedar-hardwood forest type is in the White River Hinckley, T.M.; Metcalf, C.M.; Dina, S.J. 1983.
watershed of the southwestern Ozarks, totaling Ecophysiological investigations of under-
about 49,200 acres or about3 percentof Missouri's stow eastern redcedar in central Missouri.
forestarea. Ecology. 64(6): 1355-1386. 29 refs.

Juniperus virginiana is a sun-adapted,drought-
81. Kocon, J. 1984. Presence and structure of resistantpioneerspeciescommonto pastures,

the wart layer in tracheids of some junipers abandonedfields,hedges,andcalcareousrock
as visualized in the scanning electron outcropsthroughoutthe eastern USA. In central
microscope. Acta Societatis Botanicorum Missouri,however,it is also a frequentcomponentof
Poloniae. 53(2): 141-144. 14 refs. the understoryinmatureoak/hickory(Quercus/

The wart layerwas examinedintracheidsfrom Carya) forests,wherelight intensityistypicallyless
the butt, middle,andapex of thestemand fromthe than10 percentoffullsunlightduringmuchof the
rootsand branchesof two species(Juniperus growingseason. This isbelow the reportedopti-
communis and J. saxatilis) and from the butt only of mum for photosynthesisin J. virginiana. An analysis
four species (J. sabina, J. virginiana,J. chinensis, of temporal variations in net photosynthesis,
and J. squamata). The wart layer was found to be transpiration, and xylem pressure potential, and a
present on the $3 layer of the secondary wall in all study of the environmental factors that control these
sample tracheids, from both spring and summer processes suggested that the competitive survival of
growths. It is suggested that the wart layer is an understory J. virginianawas due to it being an
integral part of tracheid structurein juniper wood. evergreenconifer in a deciduousforest. The foliage

was able to maintaina positive carbon dioxide
82. Kocon, J. 1987. Structure and ultrastructure balancethroughmuchof the year, withmaximum

of warty layer in tracheids of some juniper netphotosynthesisoccurringwhen the overstory
(Juniperus L.) species as revealed by canopywas leafless.
scanning electron microscope. Folia
Forestalia Polonica. 29: 135-139. 14 refs. 86. Lee, P.W.; Eom, Y.G. 1984. Scanning elec-

tron microscopical study on the compres-

83. Krusekopf, H.H. 1963. Forest soil areas in the sion wood and opposite wood formed in
Ozark region of Missouri. Res. Bull. 818. branches of Juniperus virginiana L. Wood
Columbia, MO: University of Missouri Agricul- Science Technology. 12(4): 47-52. 17 refs.
tural Experiment Station. 28 p.

The upland oak forest type prevails over the 87. Lev-Yadun, S.; Liphschitz, N. 1989. Sites of
entire region,butshortleafpineand redcedar first phellogen initiation in conifers. IAWA
sometimesare the most importantspecies. Bulletin. 10(1): 43-52.69 refs.
Redcedargenerallyoccupiesdryuplandsthat have Sitesof firstphellogeninitiationwere studiedin
shallowsoiland numerouslimestoneoutcrops. Pinus halepensis, P. pinea, P. canariensis, Cedrus
Althoughredcedarwill growongoodsoil, it usually libani, Cupressus sempervirens, C. macrocarpa, C.
is replaced by fastergrowing species. It is a funebris, Thuja orientalis, Juniperus oxycedrus, and
common invader of glades and old prairie openings. J. virginiana. The distance from the apex, age, and

the tissue from which the first phellogen is initiated
84. Kuo, M.L.; McGinnes, E.A, Jr. 1973. Variation were determined. In Pinaceae, the first pheliogen

of anatomical structure of false rings in arisesata shorterdistancefromthe apex than it
eastern redcedar. Wood Science. 5(3): 205- doesin Cupressaceae. In fast growingleadersor
210. 8 refs. seedlings,suberizationappears furtherfromthe

Describes a studyof within-treevariationof false- apexthanit doesinslowgrowingbranches. The
ringfeaturesin a singletree of Juniperus virginiana differencesbetweenPinaceae andCupressaceaeare probablyrelatedto differencesinthe contribution
in Missouri,having37 ringsat d.b.h. Falserings of leaf-bearingorgansand branchesto photosynthe-
were foundinthe early-and late-woodzones, sis. These differencesrepresenta compromiseTangentialvariationof false-ringfeatureswas
greatestfor incrementsclosestto the bark. Longitu- betweenprotectionby suberizationin Pinaceaeand
dinalvariationof false-ringfeatureswithinannual an increaseinthe photosyntheticarea in
incrementswasextensive. It rangedfrom disconti- Cupressaceae.
nuityof false ringswithinincrementsat certain
heightsto a transitionfrom the classiccellular 88. Lipa, O.L. 1940. Supplement to the gymno-
features of false-ringstructureto false ringscorn- sperms of gardens and parks in the Ukrai-

nian SSR. (Data for the study of theposedof tangentialbandsof parenchymacells,as
false-ringstructureswere tracedfromthe upperto dendroflora of the Ukrainian SSR).
the lower levelswithinthe stem. Possiblecauses Botanicheskii Zhurnal. 1(1): 119-126. Russian.
are discussed. A supplementto the author'sDendrofloraof the

UkrainianS.S.R., I. Conifers, publishedby the
11



Academy of Sciences of the Ukrainian S.S.R. in August 1972 and 1975, and illustrating the more
1939. One hundred new records of trees and xeromorphic character and better control of water
shrubs are mentioned, indicating for most the balance in the successful species.
environment, growth data, and growth and fruiting
characters. Species dealt with include Ginkgo 92. McDermott, R.E.; Fletcher, P.W. 1955. influ-
biloba, Abies sibirica, A. alba, A. balsamea, A. ence of light and nutrition on color and
nordmanniana, A. fraseri, A. veitchii, A. conco/or, growth of redcedar (Juniperus virginiana)
Pseudotsuga taxifo/ia, Tsuga canadensis, Picea seedlings. Res. Bull. 587. Columbia, MO:
abies, P. orienta/is,P. canadensis, P. pungens, P. University of Missouri Agricultural Experiment
engelmanni, P. omorica, P. jezoensis, Larix Station. 15 p. 14 refs.
kaempferi, L. sibirica, L. decidua, Pinus contorta, P. Duringthe 1953 growingseason, 1 + 0 seedlings
ponderosa, P. rigida, P. sibirica, P. excelsa, P. ofJ. virginiana were grownunder three light
strobus, Thuja occidentalis, 7".p/icata, intensities,(a) full sunlight,(b) 1/3 sunlight,and (c)
Chamaecyparis lawsoniana, C. pisifera, Juniperus 1/10 sunlight,andvaryingfertilizer levelsof N, Ca,
sabina, J. virginiana,andJ. communis. P, andK. At the closeof the growingseason, it was

89. Loudon, J.C. 1838. Juniperus virginiana L., clearthatfertilizersdid notaffect growthorcolora-tionof foliage at any lightintensity. Growth re-
the Virginian juniper, or red cedar, in: The sponsesin(a) and(b) were the same, but (c)
trees and shrubs of Britain. London, UK: resultedin seedlingsthatwere deficientin both
Longman, Orme, Brown, Green, and heightandtop/rootweight ratio. Duringthe summer,
Longmans; 4: 2495-2498. foliageof (a) seedlingswas yellow-green,of (b) pure

Describesthecharacteristics,varieties,geogra- green,andof (c) blue-green. In the autumn,(a)
phy,history,propagation,uses, and cultureof developeda stronganthocyaninpigmentationand
easternredcedar. (b) developeda pronouncedyellow-green,while (c)

remainedunchanged. It seems evidentthat the
90. Lupe, I.Z.; Indries, R. 1970. The wood density autumnalcoloringof J. virginiana isessentiallya

of some of the less common exotic tree lightphenomenon,thoughthe degreeto which red

species cultivated in Rumania. Industria oryellowcoloris developedis primarilygovernedby
Lemnului. 21(2): 64-66. 7 refs. Rumanian. geneticfactors.

Presentsdata(withranges)for the oven-dry
93. McGinnes, E.A., Jr.; Dingeldein, T.W. 1969.densityand annualringwidthof incrementcores

taken at d.b.h, from mature specimens of (a) Selected wood properties of eastern
Sequoia gigantea, (b) Chamaecyparis lawsoniana, redcedar (Juniperus virginiana, L.) grown in
(c) Juniperus virginiana,and (d) Pinus nigra var. Missouri. Res. Bull. 960. Columbia, MO:
maritima ona goodsite at Orsova (Banat). The University of Missouri Agricultural Experiment
mean densityof (a) was 0.30 and 0.34 intwo Station. 19 p. 6 refs.
specimens;valuesfor (b), (c), and (d) were normal. Meanmoisturecontentof heartwoodof 40 stand-
The incrementdata were promisingfor (a), goodfor ingtreeswas 22 percent,with a rangeof 19-25 per-
(c) and (d), and relativelypoor for (b). Measure- cent,overa 9-monthperiod. Sapwoodmoisture
mentsof densityonlywere made on somespecies con-tent,acetone-extractablecontent,specific
for whichpreviousdata were unavailable,viz. gravity,andgrowthrateare given,andtheir influ-
Aescu/us X camea, 0.47 and 0.55; Tilia X euchlora, enceonthe manufactureof noveltyitemsis dis-
0.50; Corylus columa, 0.68. cussed.

91. Lysova, N.V. 1980. Means of adaptation and 94. McGinnes, E.A., Jr.; Phelps, J.E. 1972. Inter-
hardiness of woody plants in the dry steppe cellular spaces in eastern redcedar
of the Volga region. Byulleten Glavnogo (Juniperus virginiana L.). Wood Science.
Botanicheskogo Sada. 115:8-13. 9 refs. 4(4): 225-229. 6 refs.
Russian. Sections1 micrometerthick were preparedfrom

Gives a generalaccountof observationsin the the sapwoodand heartwoodof discsremovedfrom
Volgogradarboretumand at Kamyshinin the five 24-to 39-year-oldtrees. Intercellularspaces
droughtyears of 1972 and 1975. Speciesthat were foundto occupyabout 13 percentof the cross-
survivedwell inthe very severe conditionsof 1972 sectionalarea of the sapwoodand8 percentof the
(withduststorms)includedjunipers(Juniperus heartwood.When therewere onlya few spaces,
communis, J. virginiana),pines (Pinus nigra var. they weregenerallylocatednear the rays,butwhen
caramanica, P. ponderosa), lindens(Ti/ia amurensis, the spaceswere frequentthey tendedtowardsa
T.cordata, T. tomentosa), oak (Quercus robut) and randomdistribution.
severalshrubbyspecies. Data are tabulatedfor
someof the broadleavedspeciesexamined(includ- 95. McGinnes, E.A., Jr.; Kandeel, S.A.; Szopa, P.S.
ingseveral Acerspp.), showingleaf anatomical 1969. Frequency and selected anatomical
charactersandfoliarwater contentinMay, July,and features of included sapwood in eastern
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redcedar. Wood Science. 2(2): 100-106.5 100. Mathews, A.C. 1939. The morphological and
refs. cytological development of the sporophylls

Butt lengthsof ninestems,d.b.h.5-10 inches,all and seed of Juniperus virginiana L. Eiisha
containedmanypatchesof includedsapwood Mitchell Science Society Journal. 55: 7-62.
extendingfor 2-10 inchesaxiallyand 1-3 growth

ringsradially;theytended to decreaseinnumberup 101. Medina, J.H.; Pena, C.; Levi-DeStein, M.;
the tree. The largerones were oftenassociatedwith Woifman, C.; Paladini, A.C. 1989. Benzodiaz-
traumatictissue. In the greencondition,included epine-like molecules, as well as other
sapwoodhada slightlyhighermoisturecontent(26-
37 percent)thanadjacentheartwood(23-30) but ligands for the brain benzodiazepine recep-
muchlowerthanthatof normalsapwood(95-170). tors, are relatively common constituents of
Separationatthe outerboundaryo]_included plants. Biochemical Biophysical Research
sapwoodcommonlyoccurred,and isattributedto Communications. 165(2): 547-553.
differentialmoisture-regainproperties;it causes The presenceof benzodiazepine(BZD)-iike
damageto lacquerfinishes, moleculesas wellas ofother substanceswith

affinityfor the brainBZD-receptorswasexploredin
96. McGinnes, E.A., Jr.; Szopa, P.S.; Phelps, J.E. eightnon-floweringplantsknownto contain

1974. Use of scanning electron microscopy biflavonoids,threefloweringplantsusedas seda-
[SEMI in studies of wood charcoal forma- tivesin folkloricmedicine,and oneplantextensively

usedinArgentina,Uruguay,Brazil,and Paraguayastion. In: Proceedings workshop, SEM & Plant
Science. Chicago, IL: liT Research Institute: a tea substitute.Allthe plants examinedcontainedsubstancesthat boundto the centralBZD-receptors,
469-476. 6 refso and the majority of them also had BZD-like com-

Describes studies on samples of Quercus alba, pounds detected by their specific interaction with a
Carya ovata, Pinus echinata, and Juniperus monoclonal antibody against BZDs. In various
virginiana. SEM techniques plus small-angle X-ray cases this last type of compound was present in
diffraction procedures indicate that shrinkage during amounts that exceededtrace levels (0.5 - 1.0 ng/g).
charring resulted from a reduction in overall cell and The biological or clinical significance for humans of
ceil-wall dimensions, accompanied by apparent all these substances should be explored.
fusion or merging of adjoining cell-walls in both the

radial and tangential planes, plus some longitudinal 102. Minckler, L.S.; Ryker, R.A. 1959. Color, form,
folding, and growth variations in eastern redcedar.

97. Mamada, S. 1954. Wood study on Juniperus Journal of Forestry. 57(5): 347-349.In 1951, 2-year-oldseedlingsfrom eightgeo-
virginiana L. and J. chinensis L. Bulletin of graphicalsourcesof Juniperus virginianawere
the Tokyo University of Forests. 46:225-231.6 plantedin randomizedplots(100-400 trees/plot)
refs. Japanese. withinreplicatedblockson an oldfield site in

Resultsof strengthtestsanda comparisonwith southernIllinois.Sixyears latersignificantvaria-
Americanresultsfor J. virginiana are given intables, tionsinwinterfoliagecolor,crownform, growthrate,

survival,leaf form,and resistanceto Cedar-apple
98. Mark, R. 1965. Tensile stress analysis of the rustwere noted. The progenyof somelarge trees in

cell wails of coniferous tracheids. In: Cote, the LebanonForest,WilsonCounty,northcentral
W.A., Jr., ed. Proceedings, Cellular ultrastruc- Tennessee,werethe largestandthe greenestin
ture of woody plants. New York, NY: Syracuse winter. They showed92 percentsurvivalafter 6
University Press. 40 p. years;had broadlyconicalcrownswithmostlyscale-

Describesthe applicationof the theoryof elastic- likeleaves;werevigorous;and hadgoodcharacter-
ityto determinelevelsof stressinthe various isticsfor Christmastrees, lumber,and posts.
componentsof the unalteredcell-wallwhen loaded
to failure,usinglatesapwoodof Juniperus virginiana 103. Monk, R.W.; Wiebe, H.H. 1961. Salt tolerance
as testwood. Concludesthat maximumshear and protoplasmic salt hardiness of various
stressis inthe $1 layer,that maximumstressis woody and herbaceous ornamental plants.
normalto the directionof microfibriisinthe $2 radial Plant Physiology. 36(4): 478-482. 9 refs.
area; and thatthe maximumvalues for a maximum Salt-hardinesswasmeasuredby the plasmolytic
appliedtensionof 26.47 kg/mm2reach12.88 kg in andtetrazoliummethods. Salt-tolerantspecies
shear, 14.23 kg innormalstress,and224.85 kgin includedSalix a/ba var. vitel/ina, Robinia
the chaindirectionof the structuralpolysaccharides, pseudoacacia, Gleditsia triacanthos var. inermis,

E/aeagnus angustifolia, and Tamarix ga//ica. Among
99. Mark, R. 1966. Tensile strength of tracheids , the somewhatsalt-tolerantspecieswere Juniperus

of Juniperus virginiana. Forest Products virginiana, Pinus ponderosa, and Fraxinus
Journal. 16(11 ): 56. pennsy/vanica var. lanceolata. Amongthe non-

tolerantspecieswere Picea pungens, Jug/ans nigra,
Tilia cordata , and Pseudotsuga taxifolia.
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I 104. Muenscher, W.C. 1949. The red cedar. 107. Ormsbee, P.; Bazzaz, F.A.; Boggess, W.R.
Cornell Plantations. 5: 47. 1976. Physiological ecoJogy of Juniperus

Describesoccurrence,distribution,wood virginiana in old fields. Oecologia. 23(1 ): 75-
qualities,and form. 82.21 refs.

Reportslaboratorystudiesof the effects of
105. Murphey, W.K. 1961. Relationship between irradianceintensity,temperature, andleaf water

extractive and durability of six species of potentialonthe ratesof apparentphotosynthesis
wood. Res. Circ. 96. Columbus, OH: Ohio andtranspirationof J. virginiana. Resultsshowed
State University Agricultural Experiment thatthisspeciesgrows well in openfields and
Station. 15 p. 7 refs. fasterthanassociatedtree speciesbecause it is a

To identifythe compoundsimpartingdurability,a sun-adapted,drought-resistantspecieswitha long
studywas begunon sixspeciesprovidingrelatively growingseason. It is excludedfrom mature forests
durablefenceposts: (a) Robinia pseudoacacia, (b) becauseit is intolerantof shade.
Jug/ans nigra, (c) Cata/pa speciosa, (d) Juniperus
virginiana, (e) Morus rubra, (f) Mac/ura pomifera. 108. Ottley, A.M. 1909. The development of the
Testswere madeon Coniophora puteana, Lenzites gametophytes and fertilization in
trabea, Meru/ius lacrymans, Po/yporus versico/or, Juniperus communis and Juniperus
Poria incrassata, and P. montico/a, usingextrac- virginiana. Botanical Gazette. 48:31-46.
tivesobtainedwithseven solvents.Compounds
inhibitingfungusgrowthwere extractedby: alcohol 109. Pack, D.A. 1921. Chemistry of after=ripen-
from (c), (e), and (f); benzene/alcoholfrom (b), (e), ing, germination, and seedling develop-
and(f); completeextractionfrom (e) and (f); hot ment of juniper seeds. Botanical Gazette.
waterfrom (a). Nocorrelationwas foundbetween 72: 139-150.
thecontentof 12 inorganicelementsin woodor Describesphysiologicaland chemicalchanges
extractivesandthe inhibitionof test fungi. In the inthe fats duringafter-ripening,andthe seedling
secondphaseof the study, the isolationof the developmentof easternredcedar.
compoundorcompoundsresponsiblefor natural

durabilityis beingattempted. 110. Pack, D.A. 1925. Dispersion of lipoids.
Botanical Gazette. 79: 334-338.

106. Nagano, K.; Nakamura, M.; Toda, Y. 1991.
Study on the chromosomes of Asthe tissuesof easternredcedarseeds grew
Cupressaceae: VIII. Karyotype of active,the lipoidsbecamedispersed.

Juniperus. In: Proceedings of the Faculty of 111. Palma-Otal, M.; Moore, W.S.; Adams, R.P.;
Agriculture, Kyushu Tokai University. 10: 75- Joswiak, G.R. 1983. Morphological, chemi-
88. Japanese. cal and biogeographical analyses of a

The detailedkaryotypeanalysison five species hybrid zone involving Juniperus virginiana
of Juniperus (J. virginiana, J. ri_da, J. /utchuensis, and J. horizontalis in Wisconsin. Canadian
J. horizonta/is, J. chinensis) and fourvarietiesof J. Journal of Botany. 61 (10): 2733-2746.39 refs.
chinensis (var.procumbens, var. sargentii, var.
kaizuku,var. jacobiana) was studied. A compara-
tive karyologicalstudyamong the speciesandthe 112. Parent, J.; Richard, P.J.H. 1990. Pollen
varietiesthroughthe observationof nucleoliusing morphology of Cupressaceae from eastern
the Ag-I methodwas alsoconducted.The number Canada and northeastern United States
of chromosomesof Juniperus was2n = 22, except applied to the study of Quaternary sedi-
for J. chinensis (2n = 44) anditsvarieties(2n = 44). ments. Canadian Journal of Botany.68(1 ):
Karyotypeof Juniperus in all speciesobserved 79-89. 32 refs. French
consistedof satellitechromosome,metacentric Lightmicroscopywas usedto studypollen
chromosomes,andsubmetacentricchromosome, morphologyof Chamaecyparis thyoic/es,Juniperus
The relativelengthsof each chromosomein all communis vat. depressa and var. montana, J.
speciesandvarietiesobservedheld noremarkable horizontalis, J. horizontalis vat. a/pina, J. virginiana,
differences.Also,their sizes decreasedfrom large and Thuja occidenta/is. Pollenof Taxodium
to smallin a gradualmanner. Forthese two distichum (Taxodiaceae),whichis presentinthe
reasons,thiskaryotypewas classifiedas symmetric studyarea, was alsostudied. Fourpollentypes
andgradual. The numberofsatellitechromosomes were identified:J. communis/Thuja occidenta/is, C.
of Juniperus coincidedhighlywiththe maximum thyoides, J. horizontalis/J, virginiana, and
numberof nucleolipercell. However,J. chinensis Taxodium distichum. Fiveshapesof pollengrains,
var.procumbens, which wastetraploid,had four representingdifferentstages of hydration,were
nucleoli,one ofwhichwas very small. It was found foundinall speciesand couldnotbe used for
by the karyotypeanalysisthatvar. procumbens had identification.A keyis includedfor identifying
onlythree observablesatellitechromosomes, pollenin fossilsediments.
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113. Parker, J. 1950. Germination of eastern content in untreated freshly cut branches. Determi-
_'_dcedar seeds. Journal of Forestry. 48(4): nations of stem water content showed that heart-
255-256. 7 refs. wood water varied considerably from one species

When seeds of Juniperus virginiana are freed of to another, that of ponderosa pine and grand fir
their fruitcoats and planted out of doors in a forest being high and that of Douglas fir and redcedar
soil in midwinter, some germination may be being quite low; total stem water was slightly higher
expected. Even if fruit coats are not removed,a in the two former than the two latter. The water
few seeds may germinate the first spring and a content of stems in Douglas fir and ponderosa pine
larger number the second spring. Exposure of showed a definite annual cycle of increase and
seed to a temperature of 41° F or below for2-3 decrease, apparently depending on the weather.
months appears to be essential for successful
germination, though a few seeds may germinate 116. Parker, J. 1971. Heat resistance and respi-
when exposed to room temperature. Scarification ratory response in twigs of some common
of seeds by abrasion, or opening the seeds by tree species. Botanical Gazette. 132(4): 268-
cracking the seed coats, resulted in eadier germi- 273. 20 refs.
nation, but did not, in the experiments reported, Terminal twigs were taken at monthly intervals
increase total germination, for 15 months from (a) Juniperus virginiana, (b)

Picea pungens, (c) Quercus rubra, and (d) Fraxinus
114. Parker, J, 1950. The effects of flooding on americana, andwere heated at 570 C for pedods of

the transpiration and survival of some 1-10 minutes; their respiration was then measured
southeastern forest tree species. Plant in terms of CO2release and the viability of tissue
Physiology. 25: 453-460. 6 refs. determined by the tetrazolium test. In all species,

A study was made on potted seedlings of heat resistance was greatest in winter and lowest in
various hardwoodand softwood species to summer; (a)was usually more resistant than (b),

and (d) was somewhat more resistant than (c). Thediscover the injury caused to roots by flooding, as
measured by decreases in transpiration rates, post-heating respiratory rate (PHRR) was nearly
P,esults are given graphically. Substantial similarity always higher in (b) than in (a); in autumn the rate
between the species in reductionof transpiration was 10 times the normal in (b) and 3 times the
rates was shown. Juniperus virginiana, Quercus normal in (a). In February there was little or no
borealis var. maxima, Pinus taeda, Q. alba, and Q. respiratory rise in (a) and (b) after heating. The
prinus all responded similarly. Taxodium distichum PHRR was nearly always greater in (c) than in (d).
showed an outstandingly high levelof transpiration Both (c) and (d) had maximum rates in December
rate after flooding. Q. lyrata showed a decline in two separate years, and in one year the PHRR of
similar to the other oaks in the first few days of (c) in December was 10 times the normal.
flooding, but, unlike them, produced a second crop
of leaves. Leavesof Comus florida died shortly 117. Parker, J. 1971. Unusual tonoplast in
after flooding in one experiment, but died only after conifer leaves. Nature. 234(5326): 231.7
3 weeks when the experiment was repeated, refs.

An unusual layer, 014-1.0 _m thick, was ob-
115. Parker, J. 1954. Available water in stems of served between the main vacuoleand the cyto-

some Rocky Mountain conifers. Botanical plasmin leaf chlorenchymacellsof Picea pungens
Gazette. 115(4): 380-385. 12 refs. andJuniperus virginiana (unusualbecause the

Reportsresultsof a furtherstudyin a serieson tonoplastinhigherplantcells is generally recog-
drought-resistanceinconifers. Relativeamountsof nizedto consistof a singlemembrane). It ap-
water were investigatedinthevarioustissues pearedto havea lipidnatureand did notvary much
supplyingthe foliageof ponderosapine,Douglas withseason. The layerwas also found in Pinus
fir, grand fir, andredcedar. Watercontentof strobus, Tsuga canadensis, Taxus baccata, and
terminal twigsper dry weightof needlesgrowing Thujaoccidenta/is (where, however,it wasthinner
above the pointof severancewashigher in oroftenlacking),butnot in broadleavedtrees such
ponderosapinethan in theotherthreespecies as Fraxinus americana, U/mus americana, and
studied,differencesbetweenthese beinginsignifi- Acer saccharum. It was never found ina leaf stele.
cant. For all fourspecies,thewater contentsof the The fact that the layerwasthickestinthe two most
twigsas a percentof theirdryweightwere not drought-resistantspecies, Picea pungens and J.
significantlydifferentand had littlemeaningfor virginiana,suggeststhat it may be involvedin
water availabilityto the needles. In all fourspecies, resistanceto waterstress. When leavesof these
defoliatedbranches6 feet longretainedwater two specieswere slowlydriedto 35 percentof
longerthanneedle-bearingonesovera periodof3- freshweightin3 days,chloroplastlamellaeand
5 days, as determinedby sectioningthe branches mitochondrialcristaeoftendisintegratedor lysed
and determiningthe water content by oven-drying, while tonoplasts(includingthe layer reported here)
Ponderosapinehadthe highestaveragewater remainedintact.
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118. Pestre, M. 1942. Tests of the physical and have been found to root less easily than those from
mechanical properties of certain exotic slowergrowingshoots.
woods from the Arboretum of Les Barres.

Ann. Ec. Eaux For. Nancy. 8(2): 280-291. 122. Ross, J.G.; Duncan, R.E. 1949. Cytological
French. evidences of hybridization between

Reportsresultsof tests madein 1942 on wood Juniperus virginiana and J. horizontalis.
of the followingexoticspeciesgrownat Les Barres: Bulletin of the Torrey Botanical Club. 76(6):
Pinus /aricio, P. ponderosa, P. cou/teri, Larix 414-429.17 refs.
decidua, Abies nordmanniana, Cedrus atlantica,
Juniperus virginiana. 123. Rubanik, V.G.; Zeronkina, T.A. 1969. Devel-

opment of cones of Juniperus virginiana
119. Read, R.A.; Bagley, W.T. 1967. Response of and J. communis in Alma-Ata. Botanicheskii

tree seedlings to extended photoperiods. Zhurnal. 54(3): 464-470. 15 refs. Russian.
Res. Pap. RM-30. Fort Collins, CO: U.S. Reportsresultsof a comparativephenological
Department of Agriculture, Forest Service, andanatomicalstudy.
Rocky Mountain Forest and Range Experi-
ment Station.16 p. 124. Sargent, C.S. 1895. The red cedar. Garden

Easternredcedarseedlingswere grownunder and Forest. 8:61-62.
14-and 24-hourphotoperiods,andunder 14-hour
photoperiodswithone and twolightinterruptionsin 125. Sax, K.; Sax, H.J. 1933. Chromosome
the darkperiod. Seedlingswere usuallythe tallest number and morphology in the conifers.
and heaviestundercontinuouslight,intermediate Journal of the Arnold Arboretum. 14: 356-375.
underthe interrupteddark. Longphotoperiod
stimulatedtopgrowthmorethanrootgrowth,but 126. Schaefer, P.R.; Baer, N.B. 1988. An eastern
did notaffectfield survival, redcedar and Rocky Mountain juniper

provenance test for windbreak suitability
120. Rehder, A. 1929. Juniperus. In: Bailey, L.H., in eastern South Dakota. Northern Journal of

ed. Standard cyclopedia of horticulture. New Applied Forestry. 5(2): 129-132. 16 refs.
York, NY: Macmillan Press: 1726-1729. A regionalprovenancetestof 118 eastern

redcedar(Juniperus virginiana) and26 Rocky
121. Riker, A.J. 1945. Some possibilities for Mountainjuniper(J. scopu/orum) sourceswas

developing resistance to disease in trees, establishedin Brookings,South Dakota,U.S.A., in
American Nurseryman. 81(12): 5-7. 1980. Easternredcedarexhibitedbettercombina-

Amongthe bestgeneralmeansfor securing tionsof traits, withgreaterheightgrowth,larger
diseaseresistanceare the selectionof individuals, crownspread, a widerbranchangle,and a stronger
of bothlocaland foreignorigin,withdesirable tendencytowardproducinga singleterminalleader
charactersincludingdisease resistance,and than RockyMountainjuniper. Basedon a wind-
inducingvariationsinthem, mainlyby cross- breaksuitabilityindex,best performingseedlots
pollinationand alsobytreatmentwithultra-violet collectedfrom naturalstandswere all eastern
lightand withcolchicine;the bestindividualsare redcedarfrom a largearea of the centralGreat
againselectedandthe processcontinued. The Plains. These resultsindicatethateastern
desired resultmay be obtained morerapidlyif the redcedarshould be favoredover RockyMountain
selectedplantscan be reproducedvegetatively juniperfor plantingin easternSouthDakota,and
withseeds, a numberof successivegenerations sourcesof easternredcedarsouthof central
are necessaryto stabilizea desiredcharacter. Kansasshouldbe avoided.
Promisingworkis being done inthe UnitedStates
inthe productionof disease-resistantstrainsof 127. Schnell, R.L. 1976. Biomass estimates of
chestnut,elm, andwhitepine,anda rust-resistant eastern redcedar tree components. Tech.
strainof redcedar(Berg'srust-resistantvarietyof Note B15. Tennessee Valley Authority. 15 p. 5
Juniperus virginiana)has beendevelopedand is refs.
availablecommercially.At the GriffithState Componentsof the above-groundportionsof 31
Nursery,Wisconsin,1,000 graftsand 10,000 forest-growntreesof Juniperus virginiana from the
seedlingsof whitepine are beingtested,the TennesseeValleywere cut and weighedafter
progenyof 163trees selectedfor resistanceto determiningstandingtree measurements.Wood
heavynaturalinfectionof blisterrust. Experiments and barksampleswere oven-driedto determine
inrootingof cuttingsfrom youngwhitepine have moisturecontentand establishdryweights,and
given40 to 50 percentsuccess,andsomewhat ratiosof barkto woodwere calculated. Stump
betterresultshave been obtainedby treatingthe weightswere obtainedat a manufacturingplant.
cuttingswithindolebutyricacid, 1:5,000for 6 hours. Data are tabulatedgivinggreen and dryweightsfor
Cuttingsfromrapidlygrowing,vigorousshoots leaves,wood andbarkin branches(moreand less
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than 1 inch diameter), total crown, merchantable specimens possessed varying proportions of germ
and unmerchantable stem, deadwood, stumps, and plasma attributable to the three taxa, but some
whole trees with diameters at breast height of 5 to appeared to be hybrids of only two species.
20 inches.

132. Seidel, K.W.; Watt, R.F. 1969. Survival and
128. Schoenike, R. 1969. Early evaluation of a growth of eastern redcedar seed sources in

seed source study in eastern redcedar southwest Missouri. Res. Note NC-84. St.

(Juniperus virginiana L.) in South Carolina. Paul, MN: U.S. Department of Agriculture,
In: Proceedings, 10th Southern forest tree Forest Service, North Central Forest Experi-
improvement conference: 165-174. 12 refs. ment Station. 4 p. 1 ref.

Presentsanddiscussespreliminarydatataken Ina trialof nineprovenancesof Juniperus
from 4- to 9-year-oldtrees of 21 provenances virginiana, theorderof superiority(in survival,form,
growinginClemsonForest,SouthCarolina. The vigor,and heightgrowth)at 5 years was: W. Virginia
charactersstudiedare survival,growth,symptoms (MasonCounty)> localand Arkansas> westernand
of disease,colorof winter foliage,amountof northernprovenances,allowingfor differencesinthe
foliage, andpercentof juvenilefoliage, plantingstockused.

129. Schulman, E. 1944. Notes on 133. Setzer, W.N.; Whitaker, K.W.; Lawton, R.O.
dendrochronologies at the Arnold Arbore- 1992. A chemical ecological study of the
turn. Tree Ring Bulletin. 10: 30-32. components of the essential oil of eastern

Makes somegeneral observationsontree-ring redcedar (Juniperus virginiana) from three
characteristicsof the species Cedrus libani, habitats in Huntsville, Alabama. Castanea.
Juniperus virginiana, and Tsuga canadensis. 57(3): 209-213.

130. Schultze-Dewitz, G.; Goetze, H. 1992. Trans- 134. Shirley, H.L. 1945. Light as an ecological
verse dimensions of softwood tracheids, factor and its measurement. Botanical
Feddes Repertorium. 103(3-4): 195-204. Review. 11: 497-532.

For 130 yearstransversedimensionsof soft- Pioneerwoodyspeciessuchas redcedar rarely
wood tracheidshave beenthe subjectof study, castshadedenseenoughto precludeinvasionof
Selectedreferencesshowthatdiameterandwall otherspecies,buttheir shadeand rootcompetition
thicknessof the cellshave beenmorethoroughly maymarkedlyreducethe growthof allbutthe most
studiedthanlumendiameter. An attemptwas tolerantspecies.
made to correlatethese threeanatomicalparam-

eters amongeach of them andwithwooddensityin 135. smith, W.B. 1992. Determining moisture
15 coniferoustree species(Chamaecyparis content in eastern redcedar. Forest Products
/awsoniana, Juniperus virginiana, Thuja plicata,
Larix decidua, Picea abies, P. schrinkiana, Pinus Journal. 42(7/8): 67-69. 7 refs.
durangensis, P. pa/ustris, P. sylvestris, P. strobus, For 13 easternredcedar(Juniperus virginiana)
Pseudotsuga menziesii, Tsugaheterophy//a, heartwoodand sapwoodsamples,moisturecontent
Podocarpus nagaia, Sequoiadendron giganteum, wasdeterminedby oven drying,tolueneextraction
Taxodium distichum), distillation,and useof an electronicresistance-type

moisturemeter. The resultsshowthat, due tothe

131. Schurtz, R.H. 1972. A taxonomic analysis of presenceof volatileorganiccompounds,oven drying
is nota satisfactorymethod ofdeterminingheart-a triparentai hybrid swarm in Juniperus L. woodmoisturecontent. The distillationmethod

Dissertation Abstracts International, B Sci- provedto be moreaccurateandcan be usedto
ences and Engineering. 32(11): 6248. providecorrectionfactorsfor the convenient,below

Describesthe developmentandapplicationof a fibersaturationpoint,use of resistancemoisture
methodfor analyzingpopulationsof plantsderived meters.
from at leastthreespecies. The methodwas

appliedto 634 specimensof Juniperus collectedin 136. Sperry, J.S.; Tyree, M.T. 1990. Water-stress-
Montana, Wyoming,Idaho,NorthDakota,and induced xylem embolism in three species of
South Dakota,and35 characters(includinggross conifers. Plant Cell Environment. 13(5): 427-
morphologicaland foliage characters)were 436. 17 refs.
measured. The data were processedon an IBM

Thismechanismwas studiedusingsample360 computerusingthreeprograms,includingone
designedto determinethe basesfor character branchescollectedinVermontfrom mature
correlationsin terms of extremesof character Juniperus virginiana,Picea rubens, and Abies

balsamea. Eachspeciesexhibiteda characteristicexpressions.Analysisof the outputsresultedinthe
separationof threesets of correlatedcharacteris- relationbetweenxylemtensionandlossof hydraulic
tics,whichcouldbe assignedto J. horizonta/is, J. conductivityby airembolism. A. ba/samea and P.
virginiana, and J. scopulorum. The majority of the rubens began to embolizeat tensions between 2 and

3 MPa, and were completely non-conducting
17



between 3 and 4 MPa. Juniperus virginiana was 139. Stoeckeler, J.H. 1946. A_kali tolerance of
least vulnerable, beginning to embolize at 4 MPa drought_hardy trees and shrubs in the seed
and still retaining approximately 10 percent and seedling stage. Minnesota Academy of
conductivity at 10 MPa. Brief peffusion of branch Science Proceedings. 14: 79-83.
segments with an oxalic acid and calcium solution Redcedarwas one of the least alkali tolerant
(10 and 0.1 mol/m3, respectively) increased species of the 20 differentspecies tested.
vulnerability of xylem to embolism; this was

especially pronounced in A. balsamea. When 140. Tang, R.C.; Smith, N.D. 1975. investigation
hydrated branch segments were injected with air at of anisotropic shrinkage of isolated soft-
various pressures and measured for embolism,
results supported the air-seeding hypothesis wood tracheids with scanning electron
(embolism caused by aspiration of air intofunc- microscope. Part B:Longitudinag shrinkage.
tional tracheids from neighboring embolized ones). Wood Science. 8(1): 415-424. 14 refs.
Structural and experimental evidence suggested Presents an illustratedaccount of the anisotropic
that air-seeding occurred through inter-tracheid pit shrinkageof early- and late-wood tracheids chemi-
membranes when the thickened torus region of the cally isolatedfrom Pinus strobus, P. virginian&
membrane became displaced from its normal Juniperus virginian& Abies balsamea, and
sealing position over the pit aperture. Thus, Pseudotsuga menziesii. The variation of microfibril-
embolism-inducing tension may be a function of pit lar angle, helical diameter,twisting angle, number of
membrane flexibility. This tension is of ecological twists,and change in celt length were investigated.
significance because it reflects to some extent the Results are analyzed and discussed.
range of xylem tensions to which a species is
adapted. 141. Tauer, C.G.; Harris, K.D.; VanHaverbeke, D.F.

1987. Seed source influences juniper

137. Sprackling, J.A.; Read, R.A. 1979. Tree root seedling survivam under severe drought
systems in eastern Nebraska. Bull. 37. stress. Res. Note RM-470. Lincoln, NE: U.S.
Lincoln, NE: Nebraska Conservation. 73 p. 10 Department of Agriculture, Forest Service,
refs. Rocky Mountain Forest and Range Experiment

Root drawings and data, from a study made Station. 4 p. 8 refs.
between 1939 and 1941, are presented for 39 Seedlings of 39 sources of Juniperus virginiana
species of trees or shrubs growing naturally at four and 15sources of J. scopulorum, representing
locations. Root depth and spread were measured collectionsfrom throughout the Great Plains, were
by total excavation of trees 5 years old and planted in 1980 as 2+0 stock in South-central
younger, and by partial excavation of older trees. A Oklahoma. Extreme drought during 1980 resulted in
description of tree and site is given for each 77 percent mortality. Survival by source showed a
excavation, androot distribution characteristics low and negative, but significant,correlation with
contributing to drought-hardiness are noted, mean nursery height of seedlings. J. scopulorum
Average ratios of root depth/tree height, root survived better (32 percent)than J. virginiana (20
spread/tree height, and root depth/root spread are percent). Seed originaffected survival only of J.
tabulated for 12of the most common tree species, virginiana.

138. Stamm, A.J. 1970. Maximum effective pit 142. U.S. Department of Agriculture, Forest Service.
pore radii of the heartwood and sapwood 1907. Red cedar (Juniperus virginiana).
of six softwoods as affected by drying and Circ. 73. Washington, DC: U.S. Department of
resoaking. Wood Fiber. 1(4): 263-269.1 5 Agriculture, Forest Service. 4 p.
refs. Discussestree form, range, growth characteris-

Maximumeffectivepit-poreradii (e.p.r.) calcu- tics,utilization,plantingtechniques,and cultivation.
lated fromthe air pressureneededto displace
liquid from cross-sections of green sapwood and 143. U.S. Department of Agriculture, Forest Service.
heartwood,1/32 to 3 inch thick, and the surface 1955. Eastern redcedar (Juniperus
tensionof the liquid,were found for Pseudotsuga virginiana). Useful trees of the United States
menziesii, Libocedrus decurrens, Thuja 13. Washington, DC: U.S. Department of
occidentalis, Juniperus virginian& Larix/aricina, Agriculture, Forest Service. 4 p.
and Sequoia sempervirens. Sapwood (s.w.) Describesdistribution,growthhabits, size,
showedhighermaximumlumen radiusand fiber characteristics,uses,and pests.
lengththan heartwood(h.w.), bothfeatures being
attributedto tree age. E.p.r. was muchhigherfor 144. Van Dersal, W.R. 1938. Native woody plants
s.w. than for h.w. Species differed markedly in of the United States. Misc. Publ. 303. Wash-
relative differences in calculated permeability
between s.w. and h.w.; Larixshowed the greatest ington, DC: U.S. Department of Agriculture,
and Sequoia showed the least difference. Air- or Forest Service. 362 p.
oven-drying followed by re-soaking in water Discusses eastern redcedar's suitability for arid
rendered the wood less permeable, the effect being sites, use in erosion control, and wildlife food and
rather less when wetting agents were added, cover.18



145. VanDeusen, J.L 1979_ Eastern redcedar test the hypothesis that, in accordance with the
{Juniperus virginiana) seed sources recom- Donnan theory of cation uptake and findings for
mended for North Dakota sites. Res. Note agriculturalplants, the species with the lower
RM-371. Fort Co_]ins, CO: U.S_ Department of monovalent4o-divaient cation ratio (MDCR) would
Agriculture, Forest Service, Rocky Mountain have the higher root catiomexchange capacity

(CEC). A field study had shown that foliage of
Forest and Range Experiment Station. 6 p. 6 Junipe.rusvirginiana had a lower MDCR than that of
refs. Pinus strobus. However, on natural soits in the

laboratory, neither MDCR nor CEC of the seedlings
146. VanHaverbeke, D.Fo; Comer, C.W. 1985. differed significantly between the species. The

Effects of treatment and seed source on influence of the clay content natural soils, and clay
germination of eastern redcedar seed. Res. cation of the artificial soils on the dry weight, Ca, K
Pap. RM-263. Lincoln, NE: U.S. Department of and Mg content, and the K/Ca + Mg ratio in seed-
Agriculture, Forest Service, Rocky Mountain lings of both species is tabulated or graphed. Cation
Forest and Range Experiment Station. 7 p. 24 content and cation ratio of the soil had a strong
refs. influence oncation ratio and cation content of

Trials of 22 treatments showed that germination foliage.
of Juniperus virgin seeds was best aftersoaking
in citric acid (10,000 p.p.m.) for 96 hours fol_owedby 151. Vinutha, A.R.; VonRudloff, E. 1968. Gas/liquid
moist warm (24° C) stratification for 6 weeks and chromatography of terpenes. Part XVll. The
moist cold (50C) stratification for t0 weeks. Seed volatile oil of leaves of Juniperus virginiana
from differentsources in the Great Plains (South L. Canadian Journal of Chemistry. 46(23):
Dakota, Nebraska, Kansas.,and Oklahoma) differed 3743-3750. 16 refs.
in their responsesto the treatments_ Sabinenewas found Io be the main component,

but a number of other substances were also
147. VanHaverbeke, D.F.; King, R.M. 1990. Go- isolated. The similarity of most of the components

netic variation in Great Ptains duniperus, withthose found in J. horizontalis and J. scopulorum
Res. Pap. RM-292. Lincoln, NE: U_S.Depart- indicates a close phylogenetic relationship. Quanti-
rnent of Agriculture, Forest Service, Rocky tative aspects were studied with a view to future
Mountain Forest and Range Experiment studies of chemosystematic relationships. Leaf oils
Station. 10 p. of different trees of J. virginiana from Texas and

Ontario were found to give wide quantitative

148. VanHaverbeke, D.F.; Read, R.A. 1976. Genet- variations of the individual components.

ios of eastern redcedar. Res. Pap. W0-32. 152. VonRudloff, E.; Irving, R.; Turner, B.L. 1967.
Lincoln, NE: U.S. Department of Agriculture, Reevaluation of allopatric introgressions
Forest Service. 17 p. 110 refs. between Juniperus ashei and J. virginiana

Mainly reviewsthe Hterature,with sections on
sexual reproduction,asexual reproduction, genetic using gas chromatography. American
variation, resistance to diseases, and improvement Journai of Botany. 54(5): 660.
programs. Juniperus wrginiana shows a high Introgression across a broad front has been
degree of geographica_variation in several charac- postulated for the allopatric species J. ashei and J.
ters, and it is suggested that research should be virginian& Evidencefor gene flow of a subcontinen-
carried out on provenance variation (particularly in tal magnitude in these species is based primarily on
the eastern range of the species), controlled inferences drawn from morphology. Such data,
breeding, and resistance to pests and diseases, however, are difficult to gather and to interpret.

Preliminary tests show that the terpenes as charac-

149. Vasiliauskas, S.A.; Aarsse:n, L.W. 1992. Sex terized by gas chromatography are particularly
ratio and neighbor effects in monospecific useful, since 80-90 of these compounds are found inthe two species and t0 are common to each.
stands of Juniperus virginiana. Ecology. Preliminary results also indicate that introgression as
73(2): 622-632. an explanationof the intergradation and seemingly

clinal change incertain morphological features of the
150. Vimmerstedt, J.P. 1968. Root cation-ex- species seems to have been grossly overempha-

change capacity and the mineral nutrition sized.
of eastern white p_ne and eastern redcedar.
Soil Science Society of America. 32(2): 289- 153. Witliamson, M.J. 1957. Siivical characteris-
292. 10 refs. tics of eastern redcedar (Juniperus

Greenhouseexperiments were made with virginiana). Misc. Rel. 15. Columbus, OH:
seedlings grown on natural soils (fertile limestone U.S. Department of Agriculture, Forest Service,
(a) or poor sandstone (b)) or artificial soils (crushed Central States Forest Experiment Station. 14 p.
quartz and various amounts of kaolinite with 55 refs.
exchange sites occupied by either K, Ca, or AI) to
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154. Williamson, M.J. 1965. Eastern redcedar five broadleaved species in six nurseries. Weeds
(Juniperus virginiana L.). In: Silvics of forest were collected from nursery plots and weighed.
trees of the United States. Agric. Handb. 271. Survival and height of treated tree seedlings are
Washington, DC: U.S. Department of Agricul- tabulated as a percent of control values; phytotoxic-ity was variable. Post-seeding treatments were
ture, Forest Service: 212-216. usually more effective.

155. Wyman, D.D. 1947. Giant red cedars - 160. Afanasiev, M.M. 1955. Storage of after-
Virginia vs. Bay State. Horticulture. 25: 74. ripened seed of eastern redcedar. Tree

Describesthe dimensionsofseveralredcedars Planters Notes. 21" 28-30. 1 ref.
of exceptionalsize. Testsshowedthatstorage of stratifiedJuniperus

156. Yeager, A.F. 1935. Root systems of certain virginianaseed inice at + 20° F for as longas 3monthsdoesnot impairitsviabilityif germination
trees and shrubs grown on prairie soils, doesnotoccurinstorage. Seed withradicles
Journal of Agricultural Research. 51" 1085- protrudingthroughthe endospermshowedinjury
1092. afterstorageat + 20° F; storageat + 40 F and lower

In NorthDakota,inan area with22.4 inchesof killedmostof the seed. It isconcludedthat after-
rainfallper year,plantedredcedarshad rootsupto ripeningand germinationcan be arrestedby storing
22 feet longat age25 years. The greatestdepthof stratifiedbut ungerminatedseed at 15-200F.
rootswas morethan 12 feet.

161. Afanasiev, M.M.; Cress, M. 1942. Producing
157. Zheronkina, T.A. 1974. Structure of the seedlings of eastern redcedar (Juniperus

seed-coat of Juniper and its role in germi- virginiana L.). Bull. B-256. Stillwater, OK:
nation. Byulleten Glavnogo Botanicheskogo Oklahoma State University, Agricultural
Sada. 91" 67-72. 10 refs. Russian. Experiment Station. 21 p.

Incontinuedworkon sowingof unripeseed of The authorsreportona satisfactorymethodof
Juniperus communisandJ. virginiana,an illus- handlingseed of Juniperus virginiana andon some
tratedaccountis givenof the structureof the seed- of the experimentalworkonwhichthe method is
coat ofseeds of thesetwo speciescollectedin based. Informationis presentedonthe collecting,
May, June,July,and October;the processof the storing,cleaningandtreatmentof seedand on the
depositionof lignininthe seed-coatis described, growingof seedlingsfromafter-ripenedseed.
InKazakhstan,the seedsare bestableto germi- Delayedgerminationinseed of J. virginiana is
nateinearlyAugust(J. communis) and late causedby a dormantembryo;the seed requires
September�earlyOctober(J. virginiana) when the stratificationat lowtemperaturesto completeafter-
lateralsutureof the seed-coatis open. When the ripening,the lengthof time requiredto completethis
berryis morphologicallyripe,the seeds enter deep processvaryingwiththe individualseed. For the
dormancy,withclosureof the suture,depositionof materialreportedon, after-ripeningwascompleted
lignininthe stonecells,and lignificationof the after70 daysat a temperatureof410 F. Drying of
parenchyma, after-ripenedseed causedreversionto a secondary

dormancy,whichwasovercomeby stratificationfor
NURSERY PROPAGATION a relativelyshortperiod. Temperaturehad a

markedeffect on germinationof after-ripenedseed

158. Abrahamson, L.P. 1983. Herbicides, an of J. virginiana, the optimumtemperaturebeing 500
important component of the weed control F with only a slight reduction in germinationat 60°
program at Oklahoma State (Norman) and 70° F. One year of storageof cleanedseed of
Nursery. Screening and demonstration J. virginiana at lowtemperature(41oF) and of dryberriesat roomtemperature(70-90° F) did not
projects for Pinus taeda, Pinus nigra, reducethe viabilityof the seed. Germinationwas
Juniperus virginiana, includes phytotoxic notaffectedmarkedlyby the reactionof the medium
effects. Tech. Publ. R8-1983-4. Atlanta, GA: whenthe pH of the lattervaried between4.4 and
U.S. Department of Agriculture, Forest 8.4. The highestgerminationwas obtainedat a pH
Service, Region 8:171-191. of 6.2.

159. Abrahamson, L.P.; Burns, K.F. 1979. Herbi- 162. Blomme, R.; Vanwezer, J. 1987. The grafting
cide screening for weed control in western of conifers - VII. Verbondsnieuws voor de
forest nurseries - Great Plains segment. Belgische Sierteelt. 31(9): 591,593, 595.
AFRI Res. Rep.-41. New York, NY: State Dutch.
University, Applied Forest Research Institute. Detailsare givenof the recommendedgrafting
15 p. 9 refs. techniquesfor 12 blue-and golden-leavedcultivars

Twelveherbicideswere appliedeither after of Juniperus X media var. J. chinensis,J. chinensis,
seedingor aftergerminationto seven conifersand J. scopu/orum, andJ. virginiana. Propagationof the
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blue-leaved cultivars could be carried out from increase with concentration, and distilled water
August to spring, but for the golden-leaved cultivars appeared to be the best carrier. For P. taeda,
the summer months were unfavorable. Side-grafting germination rate, total germination, and height
gave the best results on rootstocks of J. virginiana or growth were significantly improved, being greatest
J. chinensis cv. Hetzii raised from cuttings. The at 150 mg/liter. In a second series, in which P.
optimum temperature for grafting was 16° C, and the taeda seed was stratified at 340F for 1-4 days in
use of supplementary lighting gave good results only peat soaked with aqueous solutions of gibberellic
for J. X media cv. Plumosa aurea. The ageof the acid in strengths from 6 to 200 mg/liter, germination
mother plant made little difference, but scions from was not significantly affected, but height growth
vigorous plants gave the best results. The propaga- responded positively to concentration and duration
tion period for all cultivars was 6 weeks, and greater of treatment, with a maximum for 3 days at 150 mg.
than 90 percent success was achieved with most

cultivars. 167. Chylarecki, H. 1985. Planting coniferous
trees and shrubs in the urban environ-

163. Box, B.H.; Beech, L.C. 1968. Vegetative ment. Arboretum Kornickie. 30: 201-223. 47
propagation trials of eastern redcedar and refs. Polish.

Arizona cypress in the greenhouse. Tree Surveyspotentialspeciesand varietiessuitable
Planters Notes. 19(3): 1-2. forurbansituationsin Polandwhereconifershave

A 5-second dip treatment in IBA and NAA (10,000 generallybeen little used. Species from the
p.p.m.) produced a greater percent of rooted cuttings Cupressaceae and Taxaceae tend to be more
of Juniperus virginiana than untreated controls (82 suited than Pinaceae. Some 51 suitable species/
vs. 55). Cupressus arizonicacuttings did not root varieties are listed, notably Juniperus chinensis
effectively with any hormone treatment. Best results var. Columnaris,J. sabina var. Tamariscifolia, J.
were obtained with the above-mentioned 5-second virginiana var. Tripartita, Taxus baccata var.
dip treatment, which produced roots on 25 percent of Elegantissima, var. Overeinderi and var. Imperialis,
cuttings (vs. 0 on controls). Thuja orientalisvar. Stricta, Thuja occidentalis var.

Fastigiata, var. Mastersii and var. Umbraculifera,
164. Buckley, A.R. 1957. The grafting of Juniperus and the hybrids JuniperusX media var. Pfitzeriana

virginiana varieties on rooted cuttings. Plant (J. chinensis X J. sabina), Taxus X media var.
Propagator. 7:81-83. Hicksii' (T. baccata X T. cuspidata) and Thuja X

plicatoides (T.occidentalis X T.plicata). Picea
165. Burley, J. 1964. Effect of gibberellic acid on pungens, dwarfvarietiesof P. abies, Abies

seed germination of Sitka Spruce. Forest concolor, Pinus cerebra, andseveralPinus nigra
Science. 10(2): 206-208. 14 refs. varietiesare fairlyresistantto industrialairpoilu-

Concentrationsof 0.1, 1.0, and 10 p.p.m,of tion,and manyofthese are usedin Silesia. A
further142speciesare undertrial indifferenturbangibberellicacidcausedno significantdifferencesin situations.

germinationrate or capacitycomparedwithdistilled
water. A solutionof 100p.p.m, significantlyreduced

168. Cobb, G.S. 1983. Medium pH and growth ofgerminativecapacityat 35 days. A tablesummarizes
the conflictingresultsobtainedby 14 authorsonthe two woody ornamentals as influenced by
effects of gibberellin(stimulatory,nil, inhibitory)on liming rate. Res. Rep. Auburn, AL: Auburn
the germinationrate andcapacityof Pinus spp. (7), University, Alabama Agricultural Experiment
Picea spp. (3), Cryptomeriajaponica, Chamaecyparis Station. May: 6-7.
obtusa, Juniperus virginiana, Larix leptolepis, and
Pseudotsuga taxifolia. 169. Cossitt, F.M. 1948. Mineral spirits weed

conifer seedbeds. American Nurseryman.
166. Burns, R.M. 1960. Response of selected 88: 7, 14, 57.

coniferous seeds to gibberellic acid. Pap. 1. Furtherexperimentshave beenmade withdry-
New Orleans, LA: U.S. Department of Agricul- cleaningfluid as a weedkiller in U.S. southern
ture, Forest Service, Southern Forest Experi- nurseries. Very weedy beds with weeds overtop-
ment Station: 13-16. 8 refs. ping 2-inch seedlings require upwards of 120gal/

In tests on unstratified seeds (450 per species) acre; smaller weeds, about the size of the seed-
with gibberellic acid as 10percent K salt in concen- lings, were eliminated by one application at the rate
trations of 0, 75, 150, 225, and 300 mg/liter in various of 40 gal/acre. The use of a large spray Outfit,
forms, with or without a supplement, responsewas capable of pressures of 200 pounds and covering
erratic within and between species. None of the 18feet at onetime, and having nozzles that
seeds of Juniperus virginiana germinated, but 62 produce a flat fan-shaped pattern, is considered
percent of the seeds recoveredat the conclusionof best. Under certain conditions, not fully under-
the experiment, after 90 days, were apparently stood, some damage has been done to the foliage
viable. The effect on germination of Pinuspalustris of seedlings. Apparently a correlation exists
was not significant,but responsesappeared to between the age of the seedlings, soilmoisture,
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temperature, and the amount of spray. Seedlings of four deciduousshrubs (Comus alba cv.
less than a month old were sprayed in early May Elegantissima, Philadelphus coronarius cv. Aureus,
without any apparent damage; selected beds of the and Ribes alpinum), in one of five evergreens
same seedlings sprayed in June with the tempera- (Juniperus chinensis cv. Mountbatten) but in none of
ture about 93° F showed a 30 percent loss; four deciduoustrees. Auxin application increased
sprayings later in the same day at slightly lower rooting in all evergreen species treated (J. chinensis
temperatures caused no loss. On the other hand, cv. Mountbatten, J. virginiana cv. Sky Rocket, Pinus
heavy sprayings of 150 gal/acre on seedlings 4-7 mugo subsp, mugo, P. sylvestris, and Taxus media).
months old, with the thermometer at 102oF, Auxin application inhibited rooting in the three
caused no serious damage or loss. Trials were above-named deciduous shrubs.
made on Pinus palustris, P. caribaea, P. taeda, P.
echinata, and Juniperus virginiana. All hardwoods 173. Dayharsh, V.J. 1934. Stratification vs.
sprayedwere killed or seriously injured. Studies scarification for cedar seed. Plant Quart. 3.
are now in progress to determine the effect of Washington, DC: U.S. Department of Agricul-
spraying on the survival of treated seedlings when ture, Forest Service: 15-16.
planted out in forest areas.

174. DeBoer, S. 1951. Tests with growth sub-
170. Cotrufo, C. 1963. Citric acid stimulates seed stances, soil mixtures etc. for rooting

germination. Plant Physiology. 38: Suppl. xiv. cuttings. Jaarboek Proefstation voor dePinus taeda and Taxodium distichum seed
respondedto citricacidsimilarlyto thatof eastern Boomkwekerij Boskoop: 27-59. Dutch.
whitepine;Pinus echinataseed showedless Experimentswere madeonplantsfrom 39
response. The moststrikingresultswere obtained genera, includingAcerpalmatum var.
withseed of Juniperus virginiana. Totalgermina- atropurpureum, //ex opaca, Juniperus virginiana var.
tionat30 dayswas increasedfrom 22 percentfor glauca, Picea abies var.nidiformis, P. abies vat.
untreatedseed to 92 percentfor seed soakedfor 4 repens and P. omorika var. nana, Popu/us
days in a 10,000 p.p.m, solution of citric acid (c.a.). canescens, Quercus robur and Q. sessififlora, Taxus
With all these species, soaking in concentrations of cuspidata var. nana, Thuja occidentalis vat.
100 to 10,000 p.p.m, gave the best results, pyramidalis var. compacta, and Ulmus carpinifoliavar. No. 62 'Bea Schwarz'. Results are tabulated.
Concentrations greater than 100,000 p.p.m.
showedtoxic effects, viz., reduced and retarded
germination. The c.a. pretreatment appears to 175. Doran, W.L. 1952. Effects of treating cut-
complementthe stratificationrequirementsof these tings of woody plants with both a root-
seeds. Studiesare nowinprogressto elucidate inducing substance and a fungicide. Ameri-
the roleofc.a. in increasingbothspeedof,and can Society of Horticultural Science Proceed-
total,germination, ings. 60: 487-491.

Combinedhormoneandfungicidaltreatment
171. Cotrufo, C. 1963. Stimulation by citric acid resultedina maximumof 83 percent rootingof

of germination of eastern redcedar redcedarcuttingsin200 days.
(Juniperus virginiana L.). Nature. 199(48):
92-93. 5 refs. 176. Drori, A.; Meirowitz, A.; Ben Jaacov, J. 1983.

Of several species tested J. virginiana showed Grafting junipers. Hassadeh. 63(10): 2138-
the best response. In a factorialexperimentusing 2139. Hebrew.
variouschemicaltreatments,soakingandstratifica- The graftingof Juniperus virginiana cv. Grey Owl
tionperiods,and temperatureson fresh seed,a 4- ontorootstocksof Cupressus sempervirens and
day soakin 10,000 p.p.m,citricacid before90 Callitris cupressiformis in Marchand Julyis re-
days'stratification(oneof the best treatments) ported. The successfultakewas 70 percent,and
gave 93 percentgerminationin30 daysvs. 73 plantdevelopmentwas normalover the 9 monthsof
percentfor pre-soakinginwater and 23 percentfor observation.The advantagesof grafted as opposed
nosoaking, to own-rootedJuniperus are discussed.

172. Daigneault, L.; Chong, C. 1985. Rooting 177. Ealy, R.P. 1960. The effect of a combined
cuttings of thirteen woody ornamental fungicide-hormone treatment on the propa-
species in response to willow extract and gation of redcedar (Juniperus virginiana L.)
auxin. Plant Propagator. 31(4): 12-14. 11 refs. by cuttings. Process. Ser. P-367. Stillwater,

Leafycuttingsof 13 specieswere treatedwith OK: Oklahoma State University. 5 p. 4 refs.
combinationsof crudewillowextract(1.6-10.0 g/ Cuttingsof J. virginiana were treatedwith(a) a
100 ml water offreeze-driedpowderfromtwigs of fungicide,PhygonXL (2,3-dichloro-1,4-
Salix alba var. tristis); 5,000 p.p.m, each of IAA, naphthaquinone50 percent,inMgSO4)at 1 part to 3
IBA and/or NAA; and/or 0.4 percent IBA in talc. parts talc; (b) a growthregulator,Hormodin III (0.8
Willow extract application increased rooting in three percent IBA in talc); (c) equal parts of these two
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preparations; and (d) nothing. The highest percent Plants of Juniperus virginiana cultivar Skyrocket
of rooting occurred with (c). There were four times inoculated with a VA mycorrhiza, probably Glomus
as many rooted cuttings with this treatment as with fasciculatus (G. fasciculatum), were 39 percent
(d), indicating a probable synergistic effect; (a) and taller than non-mycorrhizal plants after 14 months
(b) produced little better rootingthan (d). when grown with half the recommended rate of

slow-release fertilizer (2 g/I) and 14 percent taller
178. Eastman, R.E. 1911. Care of the seed of red than uninoculatedcontrols receiving4 g of fertilizer.

cedar. Forest Quarterly. 9:173-174. With Magnolia soulangiana, the mean total stem
Stratification of seeds for approximately 17 length of VA-inoculated plants was 43 percent

months in sandboxes buried in soil or mulched with greater than that of control plants receiving 4 g of
leaves, straw, or grass improvedgermination, fertilizer.

179. Engstrom, A. 1955. Polyethylene film for 182. Henry, P.H.; Blazich, F.A.; Hinesley, L.E.
seedbed mulch. Tree Planters Notes. 21: 26- 1992. Vegetative propagation of eastern
27. redcedar by stern cuttings. Horticultural

Good germinationof Juniperus virginiana seed Science. 27(12): 1272-1274. 13 refs.
inOklahomawas obtainedbyapplyingca. 1 inchof Easternredcedar(Juniperus virginiana) is
sawdustto the seedbedsaftersowing,watering gainingpopularityas an ornamentaltree. Seedling
well, andthen layingpolyethylenefilm overthe populationsare very variable inphenotype,and
beds. Burlapis laid overthe polyethylene,and vegetativepropagationwouldallowthe cloningof
both are peggeddown. Sowingis in December highqualitytreesfor the ornamentaland forestry
and germinationis usuallycompleteby the middle industries.Studieswere conductedon the effects
of March,when the coveringsare removed. The ofseason, IBAapplication,genotype,crown
burlapis thenlaidover a lathshade for a further10 position,typeof cutting(straightvs. heel), cutting
days to provideshelter fromsunandfrost, length,and stockplantage uponadventitious

rootingof stemcuttings. Genotypehad a strong
180. Gii Albert, F.; Boix, E. 1978. Effect of treat- influenceonpercentagerooting,rootcount, and

ment with IBA on rooting of ornamental rootlengthof cuttingsfrom 4-year-oldtrees. With
conifers. Acta Horticulturae. 79: 63-77. trees of thisage, percentagerootingwas maxi-

Cuttingsof Chamaecyparis,Juniperus, mized(87 percent)with hardwoodcuttingstaken in
Thujopsis, Sequoia, Sequoiadendron, Thuja,and January andtreatedwith 5,000 p.p.m. IBA. Crown
Taxus spp. andcvswere takenat differenttimesof positionfromwhichcuttingswere collecteddidnot
year. Theywere given a basaldip in an IBA influencerooting.Straightcuttings,with orwithout
solutionandinsertedin a mixtureof 60-70 percent a lightwound,hada significantlyhigherrooting
peat and 30-40 percentperlite. The best rooting percentage(78 percent)thanheel cuttings(52
was obtainedas follows: (1) ForC. pisifera and C. percent). With30-year-oldtrees,cuttingsfrom the
lawsoniana cvs,cuttingstakeninJuly andtreated lowerthirdof the crownhad a significantlyhigher
with 8,000 p.p.m. IBA; (2) for Juniperus spp.in rootingpercentage(67 percent)thancuttingsfrom
general, cuttingstaken inNovember-December the middlethird(43 percent). Betterrootingwas
and treatedwith4,000 p.p.m.;speciesresponded obtainedwithstraight(68 percent)thanwithheel
differentlyandJ. chinensis, J. communis, J. (47 percent)cuttings. Cutting lengthaffected
horizontalis, J. sabina, andJ. squamata were far rooting,withrootcount and lengthbeinggreaterin
easier to rootthanJ. scopu/orumand J. virginiana; longercuttings. Increasedtree age reduced
(3) for Thuja occidenta/is and T. p/icata cvs, rooting,althoughcuttingsfrom40-year-oldtrees
cuttingstaken in Novemberandeithertreatedwith retainedsubstantialrootingcapacity.
less than4,000 p.p.m, or left untreated;T. orientalis
varietiesrarelyrooted;(4) for Thujopsis do/abrata 183. Henry, P.H.; Blazich, F.A.; Hinesley, L.E.
cv. variegata, cuttingstakenin November-Decem- 1992. Nitrogen nutrition of containerized
ber and treated with 4,000 p.p.m.; (5) for eastern redcedar. I. Growth, mineral
Sequoiadendron giganteum, cuttingstaken inJuly- nutrient concentrations, and carbohydrate
Augustandtreatedwith4,000 p.p.m.;and (6) for status. Horticultural Science. 27(4): 563-567.
Taxus baccata, cuttingstaken inSeptember- 24 refs.
October andtreatedwith20,000 p.p.m. Regard- Containerizedseedlingsof easternredcedar
less of treatment,virtuallynocuttingsof Sequoia (Juniperus virginiana) were fed weeklyfor 175 days
sempervirens rooted, witha solutioncontaining50 p.p.m. K,and either0,

5, 10, 20, 40, 80, 160, 320, or640 p.p.m.N. Plant
181. Hall, T.J.; Bowes, S.A. 1984. Mycorrhizas height,stemdiameter,andshootandroot DW

and container-grown hardy ornamental increasedasymptoticallywithappliedN; 640 p.p.m.
nursery stock (HONS) production. In: 1982 N wassupraoptimal. Growthafter 175 (height,
annual report of the Glasshouse Crops stemdiameter)and 180 (shootand root DW) days
Research Institute. West Sussex, UK: wasoptimal(90 percent of maximum)at N concen-

Littlehampton: 113-114. 23



trationsof 115, 155, 230, and 105 p.p.m., respec- 187. Hulea, A.; Radu, S.; Cucuian, E. 1962.
tively. Plant growth in termsof height wasoptimum Establishing a technique of nursery prac-
at a foliar N concentrationof 1.5 percent. Foliar rice for some exotic coniferous species.
concentrationsof N, P, andK increasedintreated Revista Padurilor. 77(9): 519-525. Rumanian.
plantsoverthe durationof the experiment,while Describestechniquesemployedin Rumaniafor
Ca, Mg, and Mn decreasedor remainedconstant, raisingnurserystockof Abies cephalonica, A.
Starchconcentrationof fertilizedplantsdecreased faxoniana, A. nordmanniana, Cepha/otaxus
sharplyafter initiationof the experiment,but drupacea, Chamaecyparis/awsoniana, Cryptom-
controlsshowedlittlechangeduringthe first 120 eria japonica, Juniperus virginiana, Larix leptolepis,
days. Sucroseconcentrationremainedconstant Pinus strobus, Pseudotsuga taxifolia, Taxodium
overthe summerbut increasedsharplyinlate distichum, Thuja occidenta/is, T. orienta/is, T.
autumn. At 180 days,foliarconcentrationsof p/icata, Thujopsis dolabrata, and Tsuga
starch,sucrose, hexose,N,P, K, andB increased canadensis.
asymptoticallywithappliedN; concentrationsof Ca,

Mg, and Mndecreased. 188. Jesinger, R.; Hopp, R.J. 1967. The effect of
season on the propagation of conifers

184. Henry, P.H.; Blazich, F.A.; Hinesley, L.E.
from cuttings. Gartenwelt. 67(15): 309-311.

1992. Nitrogen nutrition of containerized German.
eastern redcedar. U. Influence of stock

Tsugacanadensis, Abies concolor, Pinus mugo,
plant fertility on adventitious rooting of Juniperus virginiana andornamentalvarietiesof
stem cuttings. Horticultural Science. 27(4): Juniperus, Thuja occidenta/is, Picea glauca, and P.
568-570.20 refs. pungens weretested ina propagatinghouseat

Hardwoodstemcuttingsof easternredcedar Burlington,Vermont,at soiltemperaturesof 20 or
(Juniperus virginiana), takenfrom containerized 260C andwithvariousconcentrationsof IBA.
stockplantsfed weeklywith0, 5, 10, 20, 40, 80, Rootingbehaviorand optimumseason fortaking
160, 320, or640 p.p.m. N,were treatedwith7,500 cuttingsvariedgreatly. Seasonwas moreimpor-
p.p.m. IBAand placedunderintermittentmistfor 12 rantthansoiltemperature(the majorityofspecies
weeks. Foliarstarchandsucroseconcentrations preferred26°) andconcentrationof IBA (increases
withincuttingsat the timeof excisionwere signifi- beyond 0.8 percenthad littleeffect). Maximum
cantlycorrelatedwith percentagerootingand root rootingpercentagesexceeded50 except for P.
length,respectively.Of the mineralnutrients mugo, J. virginiana,and P. pungens.
analyzed(N, P, K, Ca, Mg, Mn, and B), onlyB and
K were significantlycorrelatedwithrootingre- 189. Jorgensen, P.E.; Eriksen, E.N. 1978. Investi-
sponse. A thresholdN level (20 p.p.m.),applied gations of air content in root medium and
weekly,maximizedrooting;higherconcentrations root quality in the overwintering of con-
decreasedresponse. AlthoughN fertilizationof tainer plants at different drainages in open
stockplantsaffectedadventitiousrooting,there

frame (Juniperus virginiana). Actawere no significantcorrelationsbetweenfoliar N Horticulturae. 79: 153-159.
levelsandmeasurementsof rootingresponse.

185. Hess, C.E. 1954. Black mold (Chalaropsis 190. Kalmar, S. 1973. Conifer propagation by
thielavioides) appears on evergreens cuttings. Kertgazdasag. 5(4): 67-69. 2 refs.
(Cryptomeria japonic, Juniperus Hungarian.
virginiana, Thuja spp.). American Nursery- This is a first reportfrom Hungaryof thesuc-cessfuluseof IBAand NAP.for rooting
man. 100(8): 36-37. Chamaecyparis /awsoniana, Picea abies 'Conical,

This moldfungus,notpreviouslyrecordedon Thuja occidentalis 'Columna', T. p/icata, and
Coniferae,causedseriouslossof graftsin U.S. Juniperus virginiana. For a 1-minutedipthe best
nurseriesinthe 1954 season, concentrationofboth substanceswas 3,000 p.p.m.,

and for 4 hourssoakingthe bestconcentrations
186. Hildebrand, D.M.; Dinkel, G.B. 1988. Evalua- were 200 or400 p.p.m. IBAand 400 or 600 p.p.m.

tion of methyl bromide, Basamid granular, NAA.
and solar heating for pre-planting pest
control for fall-sown eastern redcedar at 191. Keen, R.A. 1951. Cutting grafts of juniper: a
Bessey Nursery, Gen. Tech. Rep. RM-41. progress report, American Society of Horti-
Fort Collins, CO: U.S. Department of Agricul- culture Proceedings. 58: 298-300.
ture, Forest Service, Rocky Mountain Forest Cuttinggrafts,in whichthe stockwas an
and Range Experiment Station. 13 p. unrootedcutting,were usedforthe propagationof

junipers. While the percentageof successwas
low,the processwas consideredsatisfactory.
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192. Korac, M. 1973. A method of rooting cut- 197. Luban, E. 1960. Vegetative propagation of
tings. Gartenwelt. 73(4): 83-84. German. conifers by grafting. Revista Padurilor. 75(3):

The numberof cuttingsof Pinus sy/vestris and 149-151. Rumanian.
Juniperus virginiana rootedwas greatlyincreased Gives resultsof experimentsmade at Bucharest
whenthe cuttingswere taken fromlignifiedlong witha numberof ornamentalconifers. No success
shootsthat hadbeen treated2-21/2 monthsearlier was obtainedwithAbies, Pinus or Picea, butvarying
with IAA afterring-barkingand had formedcallus degrees ofsuccesswere obtainedwith
while stillonthe motherplant. Chamaecyparis lawsoniana (65-75 percent),CO�P- _

tomeria japonica (58 percent),Juniperus virginiana
193. Kostevic, Z.K. 1964. Propagation of some (34 percent),J. sabina (41 percent),J. communis (94

exotic conifers by cuttings, Byulleten percent),Taxusbaccata (82 percent),and Thuja
Glavnogo Botanicheskogo Sada. 53: 44-47. 5 occidentalis (45-88 percent).
refs. Russian.

Gives resultsof experimentsinrootingcuttings 198. Lumis, G.P.; Johnson, A.G. 1980, Transplant-
of Picea pungens cv. argentea, Abies conco/or, ing method influences survival and growth
Chamaecyparis pisifera cv. p/umosa, Thuja of bare-root coniferous nursery stock.
occidentalis cv. ericoides, and Juniperus virginiana Journal of Arboriculture. 6(10): 261-268. 12 !
in open boxes and in greenhouses. Planting of refs.
cuttings in winter or early spring generally gave the Ornamental conifers were transplanted either
best results, bare-root, using several methods to reduce moisture

loss, or as conventional balled and burlapped (BB)
194. Locklear, J. 1987. Juniperus virginiana plants. Treatmentwith a foliar antidesiccant,Wilt-

'Taylor'. Swarthmore, PA: Garden Journal of Pruf (an organicpolymer of B-pinene),prior to lifting
the American Association of Botanical Gar- and followed by plant storage in a polyethylene bag

dening and Arboriculture. 2(1): 16 p. before transplanting proved mostsatisfactory. All
bare-root transplanted bushes of Juniperus virginiana

195. Lokvenc, T. 1979. Problems of deformation cv. Grey Rock (60-70 cm), stored for 5 days, and J.chinensis cv. Keteleeri (1.5-1.75 m), stored for 16
of roots at containerized plants, days,survivedandgrew as wellas the controls(BB).
Communicationes Instituti Forestalls A moredifficult-to-transplantsubject,Taxus X media
Cechosloveniae. 11" 33-47. Czech. cv. Andersoni (50-60 cm), treatedwithWilt-Prufand/

Field observationswere madeonthe root or enclosedin polyethylenebags andstoredfor 5
systemsofvariousconiferousspeciesthatwere days showedfoliarinjury (needle lossand shoot
container-plantedin Czechoslovakiaupto 14 years dieback)nomoresevere thanthat of controls;
earlier, i.e.,sincethe introductionof container however,plantstreatedwitha sodiumalginateroot
planting. Evaluationwas mainlysubjectiveand antidesiccantalonesufferedmoredamage. Bare-
visualowingto problemsinobtainingnumerical rootplantsof Picea abies (1.25-1.5 m) treatedwith
data. Some data are tabulatedfor the cross- Wilt,Pruf andstoredfor 14days in polyethylenebags
sectionalarea of horizontallyandverticallygrowing were of equalqualityto controls,but foliar injuryand
rootsof Norwayspruceat 2 and11 years old. poorshootgrowthwere evidenton untreatedbare-
Containersrestrictingthegrowthof roots,suchas rootplants. Thuja occidentalis cv. Pyramidalis (1-
polyethylenebags,causedmarkedandgenerally 1.25 m) storedfor 14 days andtransplantedbare-
persistentdeformationof roots,whereaspaperpots rootwere of unacceptablequality, regardlessof
(withoutbottoms)and Jiffypots,whichgivelittleor treatment.
no restrictionof root growth,resultedin nearly
naturalrootsystems. Norwaysprucetolerated 199. Mahlstede, J.P, 1951. Further developments
polyethylenebagsbetter thanthe otherspecies, in weed control in established nursery
since the deformedrootsdiedoff andwere stock. Research Report of the 8th Annual
replacedby adventitiousrootsfrom above the
container. Scotspine andJuniperus virginiana North Central Weed Control Conference. 110 p.
growninbagsor Kopparforstubesbecame The followingspecieswere tolerantto springand
increasinglyunstablewithage owingto inadequate summerapplicationsof Crag Herbicide1 (sodium2,4-dichlorophenyl-ethylenedioxysulphate)at a rate
developmentof lateral roots, of4 and 6 Ib/acre,and to Stoddardsolventat 75 gal/

196. Lorenzi, R.; Tognoni, F. 1977. Cuttings acre: Juniperus virginiana, J. procumbens (3rdand4thyear), Syringa sp., and Philadelphus sp. (2nd
propagation of Picea-Abies excelsa year).
Ohlendorffii and Juniperus virginiana

Skyrocket changes of natural and induced 200. Mahno, G.F. 1967. Raising conifers in the
rooting capacity. Rivista della Ortoflorofruttic Khorezm oasis. Lesnoe Khozyaistvo. 4: 42-44.
Italiana. 61 (3): 181-197, Italian. Russian.
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Describes experience since 1951 in direct Re-use of irrigation water applied to plantsof
sowing and planting of Juniperus virginiana and seven genera (Chamaecyparis/awsoniana,
Thuja orientalis at the Kara Kum researchstation, Juniperus virginiana, Cotoneaster congestus,
stressing the special measures such as flushing Hypericumpatulum, Prunus laurocerasus, Pyracan-
irrigationthat are imposed by the conditions there, tha crenato-serrata, and Ufmus carpinifolia) grown

in 3-liter containers on plastic sheeting is dis-
201. Meines, M.K. 1965. Juniper (Juniperus cussed. The necessity for an adequate (900 m3/

virginiana) germination simplified. Tree ha) plastic-linedreservoir covered with floating
Planters Notes. 70: 6-7. 1 ref. black plasticto control algal growth is stressed.

Advocates, where possible, the sowing of fresh Monitoring of salt concentrations by electrical
seed from berries gathered in September. This conductivity measurement and by water analysis is
usually germinates in the following spring. Stored essential, particularlywhen herbicides are used.
seed needs long and variable periods of stratifica- Fertilizer application should be reduced in relation
tion. to the nutrient level in the re-used water. Tap water

may haveto be used where there is excess salt,
202. Meyer, J. 1981. The saga of eastern herbicide residue, excess N late in the season, or

redcedars Juniperus virginiana, bonsai, spread of fungi. Water re-use allows economy of
nutrientsbut involvesexpense on water analysisBonsai Journal, American Bonsai Society.

15(3): 62-64. and algalcontrol.

206. Panova, L.N. 1985. Propagation of junipers203. Minckler, L.S.; Downs, A.A. 1946. Machine
in southern steppe conditions Jn the

and hand direct seeding of pine and cedar
Ukraine. Lesnoe Khozyaistvo. 12: 34. Rus-

in the Piedmont. Tech. Note SE-67. sian.
Asheville, NC: U.S. Department of Agriculture, In the Askaniya-Nova BotanicalPark in the
Forest Service, Southeastern Forest Experi- Ukraine, seeds of J. virginiana and J. scopulorum
ment Station. 10 p. are scarified with sand and sown in autumn, or are

This is a guide to direct sowing of Pinus stratified at 0-5oC and sown in spring. Other
echinata, P. taeda, and Juniperus virginiana in the species, especially ornamental species and forms
Piedmont region of Virginia and Carolina. It briefly of J. communisand J. sabina, are propagated by
reviews the results of experimental and pilot-plant cuttings in a cold frame under plastic; callus forms
trials of both hand and mechanical methods of in 45-50 days, and roots form in 75-80 days. The
direct sowing and describes in detail the recom- best time for planting cuttings is late March, and the
mended methods, optimum length of cuttings is 8-15 cm. Some

details are given of the growth rates of seedlings
204. Oesterbye, U.; Eriksen, E.N. 1971. Propaga- and rootedcuttings, and of the ages at which they

tion of conifers by cuttings: treatments can be planted out.
with growth substances and planting
methods. Tidsskrift for Planteavl. 75(6): 799- 207. Pavlenko, F.A. 1959. Standards for
806. 6 refs. Danish. Juniperus virginiana seedlings. Lesnoe

Describesexperimentsinwhichcuttingsof two Khozyaistvo. 12(4): 73. Russian.
cultivarsof Chamaecyparis/awsoniana, twoof Measurementsof 4,000 seedlingsshowedthat
Juniperus virginiana,and oneof C. obtusawere survivaland incrementafter transplantingare
treatedwithNAA and/orIBAat fourconcentrations closelyrelatedto the seedling'sdimensions. On
from 1,000 to 8,000 p.p.m, undercontrolledmist or thisbasis,two size-gradesof seedlingsare
underplastic. Reactionsvaried,butmistpropaga- proposedfor thesteppe and forest-steppezonesof
tiontendedto producehigherrootingpercentsand the U.S.S.R., the better being: stem length12cm,
highernumbersof rootspercuttingthan plastic rootcollardiameter3 mm, rootlength22-30 cm (for
covers. NAAtendedto stimulatethe numberof 1- to 2-yearplants).
rootsmost,but atthe higherconcentrationstested
it causedmany losses. IBAstimulatedrootingin all 208. Pinney, J.J. 1970. A simplified process for
concentrationsand caused littledamage. NAA/IBA grafting Junipers. American Nurseryman.
behaved more like IBAthanNAA. However, 131(10): 7, 82-84.
overallimprovementinrootingpercentby growth Describesthe use of polythene-lined,heated
substanceswas only12-13 percentcomparedwith greenhousesfor the propagationof ornamental
untreatedcontrols, junipersby side-grafting(usuallyon Juniperus

virginiana stocks). Newlygraftedplantsinsatu-
205. Over, G.; Bunemann, G. 1983. Re-use of ratedpotsare plungedtothe topsof the unionsin

water in nurseries. Deutsche Baumschule. moistpeat on benches kept atca. 70° F by
35(9): 341-345. German. thermostaticallycontrolledelectriccoils laid

beneathclothunderthe peat. By wateringthe
26



floors and spraying the tops of the plants through ratios. No significant differences were observed
mist nozzles, ca. 100 percent humidity is main- between the treated and control plants, indicating
tained without watering the plants; the risk of water the low nutritional requirements of the three
entering the grafts and preventing callusing is thus species during rooting.
eliminated°

213. Read, R.A.; Bagley, W.T. 1967. Effect of
209. Pounders, C.; Gilliam, C.H. 1983. Propaga- gibbereilic acid spray on seedlings of

tion of upright juniper. Res. Rep. Auburn, eastern redcedar, bur oak, and red oak.
AL: Auburn University, A{abama Agricultural Res. Note RM-82. Fort Collins, CO: U.S.
Experiment Station. 23 p. Department of Agriculture, Forest Service,

Rocky Mountain Forest and Range Experi-
210. Pounders, C.; Giltiam, C.H. 1985. Propagao ment Station. 2 p.

tion of upright junipers in Alabama. Plant A 30-p.p.m. solution of gibberellicacid, sprayed
Propagator. 31 (1): 8-9. onto potted seedlings of (a) Juniperus virginian&

Cuttings of Juniperus virgin|anncultivars (b) Quercus macrocarpa, and (c) Q. rubra two or
Hiffspire, Skyrocket, and Silver Spreader, J. three times per week, greatly increased height
chinensis cv. Btue Point, and J. scopulorum cv. increment of (b) and (c), but only slightly increased
Cologreen were treated with (1) IBA + NAA liquid that of (a).
dips with or without dimethyl sulphoxide or dimethyl
formamide solvents or (2) a Hormodin No. 3 (IBA) 214. Skroch, W.A. 1983. Weed control _n newly
talc dip and rooted in a bark-peat-shale medium, planted conifers. Southern Weed Science
Rooting was scored on a scale of 1 (no callus) to 5 Society. 36: 176.
(well rooted). A_Icultivars showed equivalent In over-the-top applications of glyphosate to first-
response trends to treatments. Blue Point showed year plantings of Abies fraser|, Pinus virginian& P.
consistently lower root scores than the other strobus, Tsugacanadensis, Picea abies, and
cultivars for all treatments and was the only cultivar Juniperus virginian& T. canadensis was most
that benefited from the additionof a solvent, tolerant shortly after bud break and P. abies and A.
especially dimethyl formamide, fraser|became more tolerant after the new candles

hardened. All species showed good tolerance to
211. Prjahin, M.I. 1960. Evergreen trees and oryzatin and napropamide, except for considerable

shrubs at Leninabad (Tadzhikistan)° damage to T.canadensis by oryzalin. At 2 oz/acre,
Botanicheskii Zhumal. 45: (4): 588-592. Oust (sulfometuron-methyl)gave excellent control
Russian. of Dig#aria sanguinalis, Setaria sp., and Ambrosia

Leninabad lies in the dry subtropical zone, but sp. for more than 100 days; on Lakeland Sand at 4
winter temperatures occasionallydrop to -20° C. oz/acre and on 3.5 percent organic matter and in a
Several species of evergreens possibJysuitable for clay loam at7 oz/acre, Oust caused some damage
roadside, park, and green-belt planting have been to P. strobus and A. fraser|, respectively. At I Ib/
tried since 1955 in the Leninabad Botanical Garden acre + 1 percent crop oil, sethoxydim and fluazifop-
(in the open, but sometimes with various degrees butyl did not damage the conifers or control a 6- to
of shelter in the winter). Notes are given on the 8-inch-high Secale cereal cover crop, but they
performance of Phyllostachys aureus, Euonymus controlled grass species very well.
japonicus, Ligustrum tucidum, Rubus spp.,
Cupressus arizonica, C. sempervirens, C. 215. USDA Forest Service. 1963. Nematode
lusitanica, Laurus nobilis, Prunus laurocerasus, damage to nursery conifers controlled with
Elaeagnus pungens, Magnolia grandiflera, chemicals. Res. Rep. 18. Fort Collins, CO:
Juniperus virginian& Nerium oleander, Pyracantha U.S. Department Of Agriculture, Forest
coccinea, Pittosporum viridiflorum,Pinus brutia, Service, Rocky Mountain Forest and Range
and Zanthoxylum alatum. Experiment Station.

Root-lesionnematodes (Pratylenchus
212. Przeradzki, D.; Starck, J .R. 1984. |nfluence penetrans) on Juniperus virgin|ann, Picea glauca,

of mineral fertiJJzation on the root system and P. pungens in Nebraska were controlled with
of conifer cuttings. Annals of Warsaw Dowfume MC-2and Vapam. Dowfume was better
Agriculture University. SGGW AR, Horticul- for springplanting,and Vapam was better for
tare. 12:17-20.10 refs. Polish. summerorautumnplanting.

in trialswithChamaecyparis pisifera cv.
Squarrosa, Juniperus virginianacv. Tripartita,and 216. VanEIk, 8.C.M. 1964. Potting so|| for
Taxus X media cv. Hicks|i, heel cuttings treated stocks. Jaarboek Proefstation voor de
with Seradix-2 (IBA) were struck in a 1:1 sphagnum Boomkwekerij Boskoop: 74-75. Dutch.
peat: sand mixture on 12April. Immediately after Includes a table showing the relative success in
root initiation (25 June) the cuttings received foliar grafting various cultivars onto stocks of Acer
or soil-applied N, P, K, Ca, and Mg in different
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palmatum, Betula pubescens, Fagus sylvatica, grafting had an effect on success of grafting and on
Juniperus virginiana, Picea abies, and Quercus height growth during the second season, but not in
roburgrown in various mixtures of peat and sand. field survival or height growth in the field during the

first season. It is important that the cuttings should
217. VanEIk, B.C.M. 1969. New experiments on be taken late enough in winter to root readily, but

conifer propagation. Gartenwelt. 69: 303- early enoughto allow the grafts to become estab-
304. (Horticulture Abstracts. 40(1): 1731.) iished before transplanting. The kind of scion used
German. did not affect the success of the grafting operation,

the rooting of the cuttings, or the field survival ofDescribesfurther experiments on the propaga-
tion by cuttings of ornamental species and cuttivars the juniper grafts. The Nevins Blue grafts had a
(Chamaecyparis iawsoniana, C. nootkatensis, greater height growth than the Canaert Juniper on
Juniperus chinensis, J. squamata, J. virginiana, and all stocks in the first growing season, and onthe
Tsugacanadensis), with the aid of various combi- AndorraJuniper in the second season. The kind of
nations of soil heating, growth substances, and root stock used had no effect on the success of the
captan fungicide, graft or upon rooting, but both field survival and

height growthwere greater in plants on J.

218. VanHaverbeke, D.F. 1984. Clonal and virginiana rooted stock. The two groups of grafts
sexual variation in initial graft take of on cuttingsshowed no differences during the first

growingseason,thoughsignificantdifferences
Juniperus virginiana L. Canadian Journal of betweenall the differentcombinationsused
Forest Research. 4(3): 473-474. 13 refs. appearedduringthe second. There wasno

Graftsof 44 clonesrevealedsignificantdiffer- establishedinteractionbetween time of grafting,
encesin initialtakeamongclonesandbetween type of rootstock,orscion. It seemsthatcutting
ovulateand staminateclones. Consistentyear-to- graftscan be usedto producecommercialstock,
year successesof individualclonesindicatedthe but finalrecommendationsmustawaitfurther
presenceof clonalvariability, experiments.

219. Wagner, G. 1967. Vegetation propagation 222. Wooten, T.E.; Helms, R.S. 1981. Paper
techniques. Plant Propagator Society. 17: mulches for vegetation control in Christ-
113-138, 289-343.71 refs. mas tree plantations. For. Bull. 23. Clemson,

Speedingproductionofhard-to-rootconifers SC: Clemson University, Department of
(e.g., Juniperus virginiana isside-graftedonto Forestry. 7 p.
cuttingsof an easy-to-rootJunipervarietybefore One-year-oldseedlingsof (a) easternwhitepine
these are placedinthe rootingmedium). (Pinusstrobus) and (b) easternredcedar

(Juniperus virginiana) were plantedinan aban-
220. Webster, C.B.; Ratcliffe, G.T. 1942. A method donedfieldinSouthCarolinain February1979,

of forcing quick germination of Juniperus and mulchedwithpaper sheets30X30 inchesand
virginiana L. seed. Journal of Forestry. 40: 0.08 or 0.04 inchesthick made of half newsprint
268. and half corrugatingmediumand anchoredwith

Seeds collectedinlate Novemberwere two pegs,orblackpolythenesheets 30X30X0.04
depulpedandplacedindrystorage untilearly inchespeggedat the corners. Controlplotswere
Februarywhentheywere treated as follows: mownas necessary. Soil moisturecontentshowed
Soaked 20 minutesin a lukewarm sodium(soda) nodifference between treatments, probably
lye solution,3 tablespoons to 1 gallon of water; because of the relativelywet summer. Mulching
washed in fresh running water for I hour; soaked in had little effect on the height growth of (a) mea-
fresh water for 8 hours; stratified in sand from sured in October 1979, but significantly improved
February 4 to March 29. Seedlings averaged over that of (b) with no significant difference between
2 inches high by June 11. mulch types. Mulching slightly reduced survival of

(a) but had little effect on that of (b). Polythene-
221. Westervelt, D.D.; Keen, R.A. 1960. Cutting mulched plots had the lowest survival rate for both

grafts of Junipers I1:Stionic effects, species. Peggingof paper mulchsheetsappeared
Horticultural Science. 76:637-643.3 refs. to be unnecessary.

Comparisonswere made of grafts, usingas root
stockseedlingsof Juniperus virginiana, andalso 223. Wright, R.D.; Hinesley, L.E. 1991. Growth of
unrootedcuttingsof J. horizontalis vat. p/umosa containerized eastern redcedar amended
(AndorraJuniper)andJ. chinensis (HetzJuniper). with dolomiti¢ limestone and micronutri-
The scionsusedwere twoclonesof J. virginiana ents. Horticultural Science. 26(2): 143-145. 17
var. Canaertand Nevins Blue. The graftswere refs.
made on three dates inthe firstweek of February One-year-oldnurserytransplantsof Juniperus
and alsoon February17 and onMarch3. The virginiana were plantedon29 November1988in
graftedplantswere plantedouton May 30. Time of 20-literpotscontaininga 5:1 mixtureof agedpine
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bark and sand amended with 3 kg triple superphos- Two plantations of Juniperus virginiana have
phate and 1.5 kg gypsum/m3and factorial combina- been established and maintained successfully on
tions of 0 and 3 kg ground dolomitic limestone and sites that wouldcommonly be classed as poor.
0, 0.5, 1.0,and 1.5 kg Micromax micronutrients/m3. Survival was generally satisfactory (about 80
Pots were placed outdoors on gravel beds with percent in 4 years) when 1-1 planting stock was
overhead irrigation and topdressed with 30 g used. The use of 1-2 planting stock resulted in
Osmocote (18:2.8:10) on 4 April and 20 May. comparatively heavy mortality• Most losses
Foliage samples were collected on 16 May, 25 occurred duringthe first year after planting. High
July, and 3 October for chemical analysis. The clay content of the soil had a detrimental effect on
nutrient status of the growing medium was also height growth. Heavy thinning failed to accelerate
monitored on these dates. The experiment was height growth duringthe first 2 years after treat-
terminated in early November. Adding trace ment. Direct sowing was a failure.
elements to the growing medium reduced shoot
growth, especially inthe absenceof limestone,and 228. Afanasiev, M.M. 1949• Cedar (Juniperus
rootgrowthwas greatestwhenneitherlimestone virginiana) and pine (Pinus echinata, P.
nortrace elementswere added. It was suggested ponderosa, P. nigra var. austriaca, P.
that the inhibitoryeffect of trace elementson sylvestris, P. densiflora, P. thunbergil) as
growthcouldbe due to traceelementtoxicitiesat farm trees for Oklahoma. Bull. B-331.
the lowpH of the growingmediumwithoutdolomitic Stillwater, OK: Oklahoma State University
limestone(pH <4.0), butthiswas notconfirmedby
foliaror growingmediumanalysis. Agricultural Experiment Station• 18 p.

224. Wycoff, H.B. 1961. Redcedar (Juniperus 229. Afanasiev, M.M.; Engstrom, A.; Johnson, E.W.
virginiana) seeding practices. Tree Planters 1959. Effects of planting dates and storage
Notes• 47: 3-4• [of stock] on survival of eastern redcedar

At the MasonState Tree Nursery,Topeka, in Central and Western Oklahoma. Bull. B-
Illinois,standardpracticeis to drillcleandry seed 527. Stillwater, OK: Oklahoma State Univer-
from refrigeratedstorageduringthe first halfof sity Agricultural Experiment Station• 19 p.
September. The seed is storedat 34° F for several Reportsan attempt,based onthe resultsof
years. Earlysowing(beforefresh seed is available) plantingJuniperus virginiana during3 consecutive
securesa periodof warm "stratification"inthesoil yearsfrom 1955, mainlyto determine(1) the
followedbya periodof cold. existenceand extentof an optimumplanting

period,and (2) the effectsof practicalshort-term

225. Wycoff, H.B• 1964. Redcedar (Juniperus storageof stockfrom the nursery. In addition,the
virginiana) seed extraction. Tree Planters effectsof someelementsof weatherand soilon
Notes. 66: 14-15. 1 ref. plantmortalitywere studied,anda comparative

Describesthe use of smallportableelectric evaluationof the useof pottedstockin field
poweredconcretemixersfor extractingseedsfrom planting,andof stockplanted the same day aslifted,was made. Usingthe slitmethodof planting
the berries of J. virginiana, in all cases, thirty 2-year seedlingswere planted1

226. Zheronkina, T.A• 1971 Growing Junipers foot apart in three random 10-tree lots 2 days after
• being lifted in the nursery; a second 30 plants

from unripe seeds. Byulleten Glavnogo remained packed in waterproof paper and sphag-
Botanicheskogo Sada. 78: 57-62. 4 refs. num moss for I week before planting. This

Berries of Juniperus communisand J. virginiana procedure was followed at four sites. The optimum
were collected (in Alma-Ata) at intervals between periods of planting proved to be between mid-
June or July and October, and the seeds were December and mid-March, though this did not
extracted and sown. ForJ. communis, resultswere precludesuccessful results before and after those
best (90 percent germination) with seeds collected dates, and high survival was observed in individual
in early August, i.e., from berries that were yellow lots planted in the dormant season. The wide
with a brown tinge. For J. virginiana, results were variation of soil and weather conditions precludes
best (41 percent germination) with seeds collected the fixing of specific dates for field planting but, in
at the end of September or early October, i.e., general, planting in January and February is more
when 70-80 percent of the berries on the southside successful than earlier or later. The mean survival
of the crown were black, rates of trees planted on arrival and after a week's

storage were 71 and 70 percent, respectively, but,
REGENERATION/PLANTING despite the veryslight difference, packaged stock

shouldbe keptmoistand well shelteredto avoid
227. Afanasiev, M.M. 1949. A study of red cedar injuryfromdryingortemperatureextremes. During

plantations in North Central Oklahoma. the low-precipitationseasonsof 1956 and 1957,
Bull. T-34. Stillwater, OK: Oklahoma State the combinedmeansurvivalof pottedplantswas
University Agricultural Experiment Station. 16 96 compared with 70 percent for bare-rooted stock.
p. 8 refs. 29



This advantage was not apparent for the good- which is also conducting experiments on exotics
rainfall year, when 94 percent of bare-rooted stock suitable for the montane forests of the region. Of
survived. Survival for stock planted straight after these trials, in the Krasnaya Polyana and Loosk
liftingwas 10 percent greater than thatfor stock forests, the most interestingis said to be a 10-year-
planted 2 days after lifting or after 7 further days of old trial in the former locality, at 550 m elevation, of
storage. Pseudotsuga taxifolia spp. mucronata,

Chamaecyparis lawsoniana, Cedrus deodara,
230. Anonymous. 1943. The shelterbelt. Chronica Cryptomeriajaponica, Libocedrus decurrens,

Botanica. 7: 430-431. Taxodium distichum, Juniperus virginiana, Liq-
The program begun in 1934 for the establish- uidambar styraciflua, Liriodendron tulipifera, Carya

ment of shelterbelts in an effort to reclaim the pecan, C. ovata, Ailanthus altissima, and others.
agricultural region of the Great Plains of the United Resultsare said to be successful, but nofurther
States from wind erosion has met with outstanding indicationis given of the performance of the
success. The 190,000,000trees planted by the individual species.
Forest Service and the Work Projects Administra-
tion up to the end of 1941 already give protection to 233. Bunger, M.T.; Thomson, H.J. 1938. Root
4,000,000 acres offarm land, and there has been a development as a factor in the success or
markedincreaseofwildlifeinthe area,particularly failure of windbreak trees in the Southern
of game andinsectivorousbirds. The shelterbelts High Plains. Journal of Forestry. 36: 790-803.
are notof fixedwidthororientation,butare varied

to suitlocalconditions.Thespeciesusedalsovary 234. Bunusevac, T.; Antic, M. 1951. Effect of
accordingto the locality. Some of the more afforestation with various tree species on
commonshrubsandtrees plantedinthe shelterbelt edaphic conditions in the Deliblato Sands
areas are buffaloberry,goldencurrant,American

area. Glasnik Sumske Fak., Beograd. 3: 129-
plum,chokecherry,goldenwillow,whitewillow,
boxelder,Americanelm, buroak, greenash, 160. 5 refs. Serbo-Croatian.
cottonwood,blacklocust,blackwalnut,Osage The DeliblatoSandsin the Vojvodina(northeast
orange,sycamore,Texas walnut,blue spruce, Yugoslavia)have an area of 24,854 ha and are
westernwhitespruce,jack pine,shortleafpine, characterizedby a seriesof paralleldunesinthe
RockyMountainjuniper,andeasternredcedar. In directionnorthwest-southeast.The highestpoints
mostcases8 1/2 acresof shelterbeltare sufficient reachnearly200 m. The annual precipitationis
to protecta 160-acre farm. 653 mm, the bulkof whichfallsin May-August.

The meanannualtemperaturerangesfrom9.5 to

231 Bagley, W.T.; Loerch, K.A. 1956. Diuron for 1lO C. Latefrostspersistuntilthe secondhalfof• June, and autumnfrosts start in early October. A
weed control in new windbreak planta- dry southeastwindblowsduringthe colderhalf of
tions. Proceedings, 13th Annual North the year, notseldomfor 2-3 weeks on end.
Central Weed Control Conference: 66-67. Afforestationbegan in 1808when F. Bachoffen

The effectswere studiedof late Apdlspraysof workedoutthe first plan. The followingspecies
10, 20, and 40 Ib/acre80 percentdiuronon freshly have beenused: (1) Pinus sy/vestris, (2) P. nigra,
plantedtrees. E/aeagnusangustifo/ia was easily (3) Robiniapseudoacacia, (4) Juniperus virginiana,
injured,while Ulmus pumila and Ce/tis occidentalis, (5) Fraxinus americana, andalso F. excelsior, F.
thoughalsoeasilyinjured,showedsomeabilityto ornus, Pinus strobus, P. banksiana, P. jeffreyi,
recoverafter lowconcentrations.Juniperus Sophora japonica, Popu/us nigra, P. alba, P.
virginiana and Pinus ponderosa were moderately canescens, P. canadensis, P. bachofeni, Ailanthus
resistantto injury. G/editsia triacanthos and altissima, Acer saccharum, Prunus serotina, P.
Fraxinus pennsy/vanica were highlyresistant, mahaleb, G/editsia triacanthos, and Morus alba.
Weed controlwasexcellentat 20-40 lb/acre,and Standsof thefirst fivespeciesmentionedwere the
satisfactoryat 10 Ib/acre. obiectof investigation,basedonthe assumption

that all standsobservedhadthe sameclimaticand
232. Borovikov, V.M. 1949. The Sochi Arboretum soilconditions.Besidesmensurationaldata for the

and its role in park arboriculture and stands,the followingpedologicaldeterminations
mountain forestry (on the Black Sea coast were made: CaCO3, pH (inwater), humus,
of the Caucasus). Botanicheskii Zhumal. assimilableP205, andassimilableK20; soilprofiles
34(2): 203-204. Russian. were alsoanalyzed. The CaCO3contentof the soil

This isa briefnote onthisarboretum,whichis varieswithinvery wide limits(e.g., 4-15 percent).
regardedas an importanttrialarea for exotics, The pH valuefor the toplayerof soilvarieswithin
especiallysubtropicalspeciesthat are likelyto do relativelysmalllimits(6.94 for (3), and7.81 forone
well inthe BlackSea coastregions,since itlies standof (2)). The humuscontentwas21 percent
near the northernlimitof the subtropicalzone. The for (3);and for two standseach of the following:20
arboretumbelongsto the SochiResearchStation and 19percent(5); 17 and 13 percent(2); and 11
for SubtropicalForestryandArboriculture(NILOS), and 9 percent(1). Soil under(3) was the richestof
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all in P205 and K20, figures for the latter being 29.8 performance of the species that have been used for
rag. K20/100 g for (3), compared with 11.3 mg for the afforestation of these sands (Populus X
one stand of (2). No markedeffect of stands on euramericana, P. alba, P. canescens, Alnus
soiJparticle size could be detected, glutinosa, Robiniapseudoacacia, Gleditsia

triacanthos, Acer negundo, Elaeagnus angustifolia, i
235. Clark, F.B. 1954. Forest planting on strip- Hippophae rhamnoides, Taxodium distichum, Pinus

mined land in Kansas, Missouri, and nigra, and Juniperus virginiana), i
Oklahoma. Tech. Pap. CS -141. Columbus,
OH: U.S. Department of Agriculture, Forest 239. Deitschmann, G.H. 1950. Seedling survival
Service, Central States Forest Experiment and height growth on graded and un- ,
Station. 33 p. 10 refs. graded strip-mined land in southern

In a species-suitabilitytest, results6 yearsafter Illinois. Sta. Notes CS-62. Columbus, OH:
plantingsuggestthat Fraxinuspennsy/vanica var. U.S. Department of Agriculture, Forest
/anceo/ata, Jug/ans nigra, Juniperus virginiana, Service, Central States Forest Experiment
P/atanus occidenta/is, Quercus macrocarpa, Station. 2 p.
Robinia pseudoacacia, Popu/usdeltoides, and Experimentalplantingswere madeof 17 species
Prunus serotina willdo well insuitableconditions, onleveledandunleveledspoilsites. An examina-
Mortalitywasinsignificantafterthe first growing tionafter 2 yearsshowedthat all speciesexcept
season. Survivalwas poorestin bottomsandon blacklocusthad madeslightlymoreheightgrowth
ridge-topsand best on north-and east-facing onthe unleveledsites. The thirdyear confirmed
slopes. The average survival of all species after this result and revealed little difference between
the first growingseason was best in areas where survival on leveled or unleveled sites for the
41-60 percent of the ground was covered with species (green and white ash, black locust, sweet
natural vegetation and poorest where lessthan 20 gum, Ioblolly pine, eastern redcedar, and shortleaf
percent was covered. Acidity is of primary impor- pine) most often used in afforesting spoil areas in
tance, and areas with toxic acidity (pH 4.0) must be Illinois.
avoided. Areas with a high percent of small soil
particles are more subject to erosion and should be 240. Dickerson, J.D.; Woodruff, N.P. 1975. Estab-
allowed to stabilize 2-5 years before planting, iishing windbreaks (Juniperus virginiana,
Survival,growth,and moisturerelationswere better Pinus sylvestris) in semiarid areas by
on undisturbedthanon gradedbanks. Tentative altering the microclimate or supplying
recommendationsare made onspacingand additional water. Washington, DC: U.S.
plantingmethods,postandChristmastree Department of Agriculture, Agricultural Re-
plantings,and mixedplantings, search Service. 22: 302-309.

236. Corals, D.L. 1983. Living fences keep snow
off the road [Use of eastern redcedar trees, 241. Dickerson, J.D.; Woodruff, N.P.; Banbury,

E.E. 1976. Techniques for improving treewindbreaks used for prevention of snow-
drifts closing highways]. Washington, DC: survival and growth in semiarid areas.
U.S. Department of Agriculture, Soil Conser- Journal of Soil and Water Conservation. 31" 2,
vation Service. Soil Water Conservation. 4(9): 63-66. 38 refs.Describesstudiesin 1971 to evaluateseven
8-9. systemsfor supplyingadditionalwaterto, or

237. Costin, E. 1956. J. virginiana a suitable alteringthe microclimateof, Juniperus virginianaand Pinus sylvestris planting sites in northwest
species for the afforestation of degraded Kansas. Water-collectingtreatments(construction
soils. Revista Padurilor. 71(4): 214-221.10 of ridgesroundcleared, leveledareas of 50 x 100
refs. Rumanian. or 50 x 50 feet to concentrate run-offon the tree

On the basis of experimental data from Rumania rows), drip irrigation, and protection by snow fences
and elsewhere, recommends the use of this increased growth of J. virginiana by up to 40
species as a soil improver to prepare degraded percent and increasedsurvival; a shade treatment
soils for later planting with more valuable conifers, increased survival, but not growth. P. sylvestris

responded lessthan J. virginiana to the treatments;
238. Costin, E. 1964. Ecological conditions of survival and growth of thisspecies were best with

forest crops on littoral sands of the protectionbya snowfence or dripirrigation, inthe
Danube delta. Institutulde Cercetari controlplanting,none of the P. sylvestris treesand
Forestiere. Bucharest. 154 p. 82 refs. Ruma- only70 percentof the J. virginiana trees survived.
nian. It is suggestedthat effectivewindbreaksmay be

Describesindetailthe soiland climate,with establishedmorerapidlyinsemi-aridzones by
particularreferenceto soilwater regime. Some suchmeasures.
accountisthen givenof the requirementsand
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242. George, E.J. 1939. Tree planting on the broadleavedwindbreaks to low ground where
drier sections of the Northern Great Plains. groundwateris foundnear the surface of the soil.

Journal of Forestry. 37: 695-698. In 1938, a year of drought,it was observedthat 5-
Easternredcedaroftenreproducesfromseed year-oldhybridsof Siberianand JapaneseLarch

carriedby birds, were highlydrought-resistant.These hybridsare
alsofrost-resistant.

243. George, E.J. 1965. Methods of improving
conifer survivals. Tree Planters Notes. 71: 6- 246. Gruschow, G.F. 1948. A test of methods of
13.9 refs. planting eastern redcedar in the Virginia

Reviewslong-termtestsof methodsof establish- Piedmont. Journal of Forestry. 46(11 ): 842-
ingconifers(chieflyinshelterbelts)inthe northern 843.
Great Plains,wherelowrainfallis accompaniedby Juniperus virginiana 1-0 stockplantedoutby
lowhumidityandhighevaporation.The results sevendifferentmethods(holeswithscalpedspots
showthat goodstandscan be establishedinthese 12inchesand24 inchesdiameter,the latterwith
conditions. Fivespecies(Pinus ponderosa, Picea andwithoutlime;mattockslit withandbar slit
pungens, P. g/aucavar. densata, Juniperus withouta scalpedspot;bar slit incontourfurrows
virginiana,and J. scopu/orum), plantedon82 plots withandwithoutlime)showedpoorsurvivalat the
that receivednotreatment,had 80-100 percent endof4 years,withnosignificantdifferences
survivalon 65 plotsand 50-79 percentonthe other betweendifferentmethods.
17. The importance of careful handling ofstock
from the time of lifting in the nursery is emphasized. 247. Jiang, G.Y.; Liu, D.S. 1985. A preliminary
Recommendedmethodsincludeapplicationof report of a planting trial with Juniperus
water/waxemulsionand pottingfor 1year before virginiana on rocky mountains. Forestry
plantingout. Science and Technology, Linye Kexue

Tongxun. 7: 12-13. Chinese.
244. Gordienko, 1.1.1962. Results of the introduc- In 1978,2-year-oldseedlingswere plantedona

tion of certain plants on the Olesskij sands rockyhillsideinXiao County,Anhui Province,with
(Lower Dnieper). Botanicheskii Zhurnal. P/atyc/adusorienta/is forcomparison. A survey
19(3): 85-92.7 refs. Russian. made inautumnof the currentyear showedthat

By autumn1960, onlysix of the 25 tree and the survivalrateof J. virginianawas 95 percent
shrubspeciesintroducedonquartzsandhills whilethatof P. orienta/is was 62 percent. Further
(devoidof humus)over the previous9 yearswere investigationin 1983 showedthat the averagetree
surviving,viz., Juniperus virginiana, Maackia heightof J. virginiana at the top, middle, and foot of
amurensis, Alnus incana, A. hybrida, Pinus mugo, the hillwas 1.6, 2.71, and2.85 m, respectively,and
and P. pinaster. Of these,the four last-named,as averagecollardiameterwas 5.7, 7.9, and7.9 cm
wellas A. glutinosa, are heldto be of great respectively,whichwere 2X those of P. orienta/is.
practical importancefor afforestationof sandy
areas. 248. Lindbo, M.T.; Heintz, R.H.; Lana, E.P. 1972. A

survey of growth and survival of shelter-
245. Gorshenin, N.M. 1940. Results of investiga- belts in the Douglas Creek recreation area.

tions in 1938 by the All-Union Research Res. Rep. 38. Fargo, ND: North Dakota State
Institute for Rural Melioration with the Aid University Agricultural Experiment Station. 14
of Forestry (VNIALMI). Goslestekhizdat. p. 23 refs.
Moscow. 1940. 172 p. Rumanian. Reportsresultsof a surveyof 20 shelterbelts

Reportson the investigationsof the Institute,in plantedin195t-1956 inNorthDakota. Condition,
variouspartsof the U.S.S.R., on shelterbelts,the percentsurvival,height,d.b.h., and diameter
meliorationof sands,erosioncontrol,nursery growthare givenfor U/musamericana, U. pumi/a,
practice,treatmentandstorageof seed,sowing, Fraxinus pennsyivanica, and Elaeagnus
mechanizationof silviculturalwork, forestprotec- angustifo/ia. Damageby insectsand infectionby
tion, and the acclimatizationand selectionof trees, diseasewerewidespreadin the elms, particularly
Narrowshelterbelts,open intheir lowerpart and U. americana. Acer negundo, Populus de/toides,
consistingof onlytworowsof trees--so-called Ce/tisoccidentalis, andJuniperus virginianawere
avenuebelts,sincethe trees are usuallyplanted on alsoplanted,butdid notshowadequategrowthor
eitherside of a road--were again shownto have a survival. Somepossibilities for developing the
beneficial effect on the distribution of the snow shelterbelts for recreational purposes are dis-
cover and on wind velocity in the adjacent fields, cussed.
Observations in the Rostov region confirmedthe
view that on the dry sandsthere it was advisable to 249. Lorio, P.L., Jr. 1963. Tree survival and
useconifers (Pinus sylvestris, P. banksiana, growth on Iowa coal-spoil materials.
Juniperus virginiana,etc.) inthe formationof Dissertation Abstracts International, B.
shelterbelts,andto confineoak, poplar,andother Science and Engineering. 23(10): 3583-3584.
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Studies were made on 13species planted 7-8 252. Matureanu, S. t968. Natural regeneration
years ago. Green ash showed the highest survival, from seed of some forest tree species in
but cottonwood grew more than twice as high; both the arboretum of Mihaestio Revista Padurilor.
species appeared suitable for a wide range of spoil 83(1): 15-18.2 refs. Rumanian.
materials. Eastern redcedar proved best adaptedto Presents notes on natural regeneration at 430 m
calcareous sites. Pines were adapted to dry, alternates in Rumaniaof Abies alba, A.
strongly to moderately acidsites; Virginia, jack, and nordmanniana, Tsuga canadensis, Juniperus
pitch pine did best. Resultsof regression analyses virginiana, Juglans nigra, and Robinia
on the relationships of tree growth to chemical and pseudoacacia.
other characteristics of the materialsare summa-

rized for the different species. 253. Mamyuk, i.S. 1946. Reclamation of the Chit
sands. Moscow: Sei'khozgiz: 125-142. Rus-

250. Lowry, G.L. 1960o Conifer establishment on sian.

coal spoils as influenced by certain site These sands, covering 900,000 ha along the left
factors and organic additions at planting bank of the Chir (a tributary of the Don) in Rostov
time. Soil Science Society of America. 24(4): Province, form three terraces with very complex
316-318.6 refs. soils, of which the most common are (a) alluvial

Eight conifer species were planted on Ohio spoil meadow solonets, with a humified layer 30-40 cm
banks at five locations of widely different site thick over dayswith a low water table (over 3 m
characteristics. At any one location, five tree deep) on the first terrace; (b) sandy-loam leached
species and three root mulch treatments were tried, southern chernozem,with a humified layer 40-60 cm
Mulch treatments were (a) no treatment, (b) steam- thick and a water table at 5 m or deeper on the
sterilized sawdust, and (c) unsteamed sawdust, second terrace; (c) sandy-loam southern chef-
One pint of mulch was placed in the tree root zone nozem, with a humified layer 50-60 cm thick and
at planting time. Results of 2-year measurements ground water at 1-15 m deep on the third terrace.
indicated significantsurvival differences between Eroded sandysoils and soils buried in sand drifts
tree species on all areas where average survival are common especially on the second and third
was more than 10 percent. On acid spoils, pitch terraces. Trials of tree species in plantations and
pine appeared best in terms of both survival and shelterbe_tshave been in progress since 1907.
total height. Jack pine, white pine, and ponderosa Juniperus virginiana has grown almost as well as
pine were intermediate, while shortleaf pine was Pinus sylvestris, has shown a wide soil tolerance
consistently poor. On mildly acid clay spoils, and exceJlentdrought resistance, and can be grown
northern whitecedar was best, while eastern in pure stands.
redcedar, ponderosa pine, and jack pine were

intermediate. Significant differences due to mulch 254. Meade, F.M. 1954. Growth and survival of
treatments were noted, especially on very strongly shortleaf pine and eastern redcedar in
acid sandy soils where (c) showed a 90 percent North Arkansas. Fayetteville, AR: University
increase in survival over (a); (b) resulted in some of Arkansas, Arkansas Farm Research. 3(2): 4.
increase in survival on sandy areas, but a decrease
in survival when used on areas high in silt and clay. Comparativeplantations of Pinus echinata and
No height differences resulted from these treat- Juniperus virginianawere established on an
ments. Certain site and soil factors were studiedto abandoned fieldat the Livestock and Forestry
determine their effect on survival. Of the factors Branch Station, Batesville, in 1948. On half the
studied, only moisture equivalent, sand content,and plots, competing vegetation was removed from an

area 2 feet square round the transplant; on the otherreaction were significant. A prediction equation for
half, it was not. One-year-old stock was used, at 6

survival is given. X 6 feet. Survival in both specieswas much better
on prepared plots, but there was no appreciable

251. Lypa, A.L. 1949. Decorative town and road- difference in heightgrowth under the two treat-
side plantings in the Don Basin. Pfiroda. ments. Average height of the pine at the end of the
38(1): 48-58. 30 refs. Russian. third season was 2-1/2 times that of the cedar, and it

Contains lists of recommended trees and shrubs is therefore much better able to compete with
for planting in streets, squares and parks, on coppicing hardwoods. The pine also survived a fire
roadsides, etc. A special list is given of species in 1950, which killed the cedar.
tolerating gases and smoke, for planting in mining

and factory areas, including the following trees: 255. Meade, F.M. 1955. Converting low-grade
Thuja occidentalis, T. orientalis, Juniperus hardwood stands to conifers in the Arkan-
virginiana, Acer negundo, Tilia vat.Crimean, T.

sas Ozarks. Bull. 551. Fayetteville, AR:tomentosa, Populus canadensis, P. simonii, P. nigra,
P. nigra var. italica, P. laurifolia, Robinia University of Arkansas Agricultural Experiment
pseudoacacia, and Gleditsia. Station. 26 p. 7 refs.

Pinus taeda, P. echinata, and Juniperus
virginiana were planted on experimental plots in
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mixed hardwoodsunder differentdegrees of trees survivedand grew best on sludge amended
overstory. J. virginiana was unable to compete with with woodchips and fertilizer.
hardwoods in any conditions. P. taeda did better
than P. echinata. Survival of pines was not signifi- 259. Munns, E.N.; Stoeckeler, J.H. 1946. How are
cantly affected by amount of overstory. Cleaning the Great Plains shelterbeits? Journal of
wouldbe necessaryto releasepine fromhardwood Forestry. 44(4): 237-257.
regrowthand weeds. The PrairieStates ForestryProjectwasin

operationfrom 1934 to 1943. Duringthat period,
256. Miller, D.R.; Rosenberg, N.J.; Bagley, W.T. nearly 19,000miles of shelterbeltswere plantedon

1975. Wind reduction by a highly permeable about33,000 farms. A surveyof the plantings,
tree shelterbelt (Populus deltoides, made in 1944, covered1,079 beltsor a random
Juniperus virginiana, Pinus sylvestris), sampleof 3.6 percentofall beltsplanted. The
Agricultural Meteorology. 14(3): 321-333. projectwas a successin meetingthe mainpurpose

for whichthe beltswere established,thatof

257. Minckler, L.S.; Ryker, R.A. 1959. Partial protectionagainstthe wind. For the area as a
conversion of poor hardwood stands to whole,78 percentof the beltswere ratedas good
conifers by planting. Tech. Pap. Columbus, or better,and only 10 percentwere rated as
OH: U.S. Department of Agriculture, Forest unsatisfactory.Tree survivalwas generallygood,rangingfrom 39 percentfor ponderosapine, the
Service, Central States Forest Experiment poorest,to 85 percentfor boxelder(Acer negundo),
Station. 9 p. the best. There was a directrelationbetween

Fromexperimentsin plantingPinus echinata and qualityofbelts,basedonsurvival and growth,and
Juniperus virginiana in clear-felled,partiallycleared, the annualprecipitationand qualityof sites.
anduntouchedpoorhardwoodstandsinthe Growthrate inthe areas of better rainfallwas 30-50
KaskaskiaExperimentalForest,southernIllinois, percentgreaterthan inthe morearid areas. The
necessaryconditionsfor successwere seen to be: bestplantingsiteswere generallythe deepsandy
(1) confiningplantingto the poorestridgesandupper loamorloamysandsoilswithdeep moisture
slopeswherehardwoodsgrowslowly; (2) killingthe penetration.Therewas a strikingdifferentialin
hardwoodbrush with2,4,5-T before planting(either survivaland growth ratein favor of sandy as
the entire stand for total conversion, or creating opposedto heavy soil for many species. The most
openings of not less than 1 1/2 to 2 times the height striking feature of the belts is their rapid height
of the overstory for partial conversion). Subsequent growth. They average about 7 years in age, and in
release may be on a crop-tree basis, covering an North Dakota are 16 feet high, in Nebraska 20 feet,
area at least twice the height of competing hard- and in Texas24 feet. In the southern Great Plains,
woods. Observations indicate that conifersshould a number of belts 7-10 years old are 25-40 feet
be released when competing hardwoods begin to high and are already very effective in reducing wind
shade the upper half of the crowns, erosion. Annual growth rate is 2.9 feet for cotton-

wood (Populus sp.), 2.3 feet for Siberian elm
258. Mulhern, D.W.; Robel, R.J.; Fumes, J.C.; (Ulmus pumila) and black locust (Robinia

Hensley, D.L. 1989. Vegetation of waste pseudoacacia), and about 1.3 feet for slower
disposal areas at a coal-fired power plant in growinghardwoodssuch as green ash (Fraxinus
Kansas. Journal of Environmental Quality. pennsylvanica). Coniferssuchas ponderosapine
18(3): 285-292.25 refs. (Pinusponderosa) and redcedar(Juniperus

Infieldtrialsover a 3-year periodto determineif virginiana) are makingfrom0.6 to 0.9 feetper year.
vegetativecover couldbe establishedwithoutfirst Shrubsaregrowingat an averagerate or 1.1 foot
addingtopsoilto wastedisposalsites,Agropyron peryear. Mostofthe belts5-10 years oldhave
eiongatum (E/ymus elongatus), Festuca completestandclosureinthat partof the belt
arundinacea, Meli/otus officinalis, Echinoch/oa crus- wherethespeciesare fastgrowing. A forest
ga/li, Lespedeza stipu/acea, Phragmites australis, condition,withleaf mulch1/2.1inchdeep, is
Polygonum lapathifo/ium, Populus deltoides, developinginthese rows. Thechief problemsare
Juniperus virginiana, Alnus glutinosa, Acer ginnala, inadequatecultivationof manyof the beltsunder4
Acer rubrum, and Robinia pseudoacacia were sown/ years of age (owingto shortageof labor)and cattle
plantedonscrubbersludgeandbottomash sites damageto 8.1 percentof allbelts. Great need is
amendedwithNPK fertilizerand hay, woodchips,or nowdevelopingforsilviculturaltreatments,but no
cattlemanure. Bottomash sitescouldnotsupport informationis availableon howto proceedwithout
vegetativegrowtheven afteramendment, reducingthe effectivenessof the belts. Research
Agropyron etongatum, F. arundinacea, M. officinalis, is neededon thisand on managementand
and E. crus-ga/ii grewwellonscrubbersludges,as replacement,developmentof hardierstrainsof
did Populus deltoides and J. virginiana. Generally, plantingstock,plantingonmoredifficultsoilsand
the herbaceousplantsgrewbeston scrubbersludge sites,andthe formationofbeltsfor specialser-
to whichmanureandfertilizerwere added,andthe vices.
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260. Papadopol, V.; Pirvu, E.; Papadopol, C.S. 265. Sander, D.H. 1970. Soil water and tree
!

1964. The possibility of growing conifers in growth in a Great Plains windbreak. Soil
the Baragan plain. Revista Padurilor. 79(2): Science Society of America. 110(2): 128-135.
60_63. Rumanian. tl refs.

Gives data onsurvival and growth,6-10 years In the context of maintaining the effectivenessof :.

after establishment, of Abies alba, A. concolor, existing shelterbelts by replanting some of the _
Picea abies, P. pungens, Larix decidua, Pinus nigra, rows, measurements of soil moisture to a depth of
P. banksiana, P. strobus, Thujaplicata, and 11 feet and the basal area increment of nine tree

Juniperus virginian& in the steppe conditions at species(Juniperus virginiana and eight
Baragan research station, broadleaved species) in a 10-row, east-west

shelterbelt (planted in 1940) in Nebraska were :
261. Parker, J. 1951. Natural reproduction from madeat monthlyintervalsin 1960-1963. Tree roots

redcedar. Journal of Forestry. 49(4): 285, removed soil water to a suction of 15 bars through-
Observationsin Duke Forest,NorthCarolina, outthe (chestnutsoil)profilemeasured,except /

where Juniperus virginiana regeneratesnaturally, fromthe B horizon,whichhad a higherclay content
showed that birds remove the fruit in winter, espe- and bulk density and lower available P than the li
cially when snow is on the ground. In a mild winter remainder. Snow accumulationwas the major i

J

the fruit remains on the trees till February and then source of water; this was utilized early in the
drops to the ground, where some of it apparently growing season. Populus deltoides showed the
germinates. Experiments by the author showed that greatest basal area and height growth. Soil water ::......
seeds fed to doves were entirelydestroyed by supply is considered adequate for the establish- _=i
digestive action. Seeds swallowed by berry-eating meritof young trees where old rows have been
birds such as thrushes, starlings, and waxwings, on removed, but in the more arid areas to the west,

the other hand, are not destroyed,but show im- replantingmay need to be confined to years of _i
proved germination. The redcedar reproductionthat abundantsnowfall. ,
often occurs in hardwoods adjacent to opengrown
redcedars isundoubtedlydue to the action of such 266. Seidel, K.W.; Brinkman, K.A. 1962. Mixed or !,
birds, pure walnut plantings on strip-mined land !!

in Kansas? Tech. Pap. 187. Columbus, OH:

262. Parker, J. 1952. Establishment of eastern U.S. Department of Agriculture, Forest !_i
redcedar (Juniperus virginiana) by direct Service, Central States Forest Experiment

seeding. Journal of Forestry. 50(12): 914-917. Station. 10 p. 3 refs.
14 refs. Survival,growth,and form of Jug/ans nigra, 10 _

Direct sowingofJ. virginiana ontwo differentsoils yearsafter planting,were better in purestandsthan
showed nodifferencesbetweensoils,bettersurvival inmixturewith Robinia pseudoacacia; butwhen
underopen thanunderclosedcanopy,and much plantedwithQuercus macrocarpa, Juniperus
better establishmentwhere litterwas removedthan virginian& P/atanus occidentalis, and Fraxinus
where it was leftundisturbed, pennsy/vanica, J. nigra grew almostas well as in

purestands. Plantingsin mixturewiththese
263. Pascovski, S. 1938. Notes on some exotic speciesare recommended.

trees. Anal. Inst. Cerc. Exp. For. Serv, 1(4):
210-230. Rumanian. 267. Steavenson, H.A.; Gearhart, H.E.; Curtis, R.L.

Presents noteson Juniperus virginiana L., 1943. Living fences and supplies of fence i;_i!
P/atanus acerifo/ia Willd., and Gymnocladus dioica posts. Journal of Wildlife Mangement. 7: 257-
K. Koch, inthe lightof Rumanianexperience. 261.

Some of theadvantagesof livinghedgesas
264. Randel, G.L. 1959. Coniferous windbreak opposedto wire fencesare pointedout. Observa-

species and spacing tests at the Big Spring tionsinIllinoissuggestthat insectdamage is
Field Station. Misc. Publ. 360. College Station, definitelyreducedinareas where shelterexistsfor
TX: Texas A&M University, Texas Agricultural birdsand parasiticinsects. Formerly,Osage
Experiment Station. 2 p. orange (Mac�urn pomifera) wasthe principal

Tests startedin 1932 were evaluatedin 1958. speciesusedinfencingthe prairies,and manydata
Cupressus arizonica was bestinsurvivaland supportthe viewthatthe beneficialeffectsof tall-
growth,withJuniperus virginianaa goodsecond, growingOsage as a windbreakwilloffsetthe
Thuja orientalis and Juniperus scopu/orum interme- apparentsappingeffectof thetrees oncrop yield.Fromthe pointof view of erosioncontrol,plant
diate, and Pinus ponderosa and P. nigra failures(no barriersare alsomoresatisfactorythanwire
droughtresistance). Spacingat 12 feet withinrows
and24 feet betweenrowsgavebetter survivaland fencing. The Asiaticrose, Rosa mu/tif/ora, althoughan exoticspecies,showsthe greatestpromiseof
slightlylessheightgrowththan6 X 12. fulfillingthe requirementsof a livingfence. It has
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excellentcoverqualities,producesquantitiesof onlypossibility. The leeward slopes generally carry
fruit thatpersistduringthe winterandserve as a naturaltree clumps,and in the most favorablesites
foodreservefor birds,andcomparesfavorablyin hereall the speciesmentionedmay be planted.
survivaland growthperformancewithany other

shrubtried inMissourior Illinois.In addition,it is 270. Tuzson, J. 1943. Trials of some exotics for
lesssubjectto leafdiseasethanthe nativeRosa afforestation on the Great Paain of Hun-
setigera. Redcedar(Juniperus virginiana) has also gary. Erdeszeti Lapok. 82(3, 4): 113-119,
beenusedwithsuccessas a livingfence. Thrifty 151-162. Hungarian.
hedgerowsof thisspeciesmay becomea profitable Presentsnotesand recommendationsonfarm crop. Datafromseveralhedge-postharvests

numerousexotics,tried inthe pastat variousin northernMissourishoweda closecorrelation
betweenthe yieldof postsand firewoodandthe placesin the Great HungarianPlain,andinthe

Mitra,manyby the authorhimself,including:
characterof the subsoil.Largeyieldswere stronglyrecommended- Juniperus virginiana. The
generallyobtainedfromsoilswitha porous,friable, seed mustbe collectedquicklyinOctober-Novem-
well-oxidizedsubsoil, ber to forestallmigratorybirds,whichcan stripa

tree in a few hours. The windscattersit easilytoo.
268. Stoeckeler, J.H. 1966. Trees for the Coulee Nurserysowingsgerminateonlyin thesecond

Region, Wisconsin Conservation Bulletin. year. Althoughthe youngtrees are notdelicate
31(1): 14-16. anddevelopwell, carefultransplantingwitha ball of

In 1961and 1962, 40,000 treesof 13species earth is necessaryat4-5 years old. Recom-
(bothconifersandhardwoods)were establishedon mendedfor drift-sandand marshywastesonthe
abandonedfarmlandandpastureson steepslopes Plainand for parks.
inthe CouleeRegion,southwestWisconsin.On

siteswithdeepsoil,Pinus strobus, P. resinosa, and 271. USDA Forest Service. 1951. Underplanting,
Larix decidua wereoutstandinglysuccessful. P. Rep. SO-22. New Orleans, LA: U.S. Depart-
sy/vestris,P. ponderosa,and P. nigra var.austriaca ment of Agr!culture, Forest Service, Southern
showedfairto goodsurvivalandgrowth(height3-6 Forest Experiment Station: 4-6.feet 4 years afterplanting),butthe siteswouldbe
moreprofitablyusedforthe moresuccessful Underplantingtestshave been madeinpoor
species. Picea abies, P. glauca, Jug/ans nigra, uplandhardwoodswithIoblolly,Virginia,slash,

shortleafand Iongleafpines,and easternredcedar.Fraxinus americana, andQuercus rubra survived
well, butgrowthwasslowand they provedsensi- Second-yearsurvivalhas been goodfor both
tiveto late springfrosts. On a steep,exposed, seedlingsreleased immediatelyafter plantingand

those leftunreleased,butreleased seedlingsmadelimestone-strewn,prairie-soilslopethat hadnever
carriedhigh forest,Pinus nigra var.austriaca, P. nearlydoublethe heightgrowth. Allspeciesexcept
ponderosa, P. sy/vestris,and P. banksianashowed Iongleafpineand redcedarwere attackedby

Rhyacionia frustrana and Tetralopha robustella.
a survivalof 52-78 percentinthe thirdyear. Underplantingof valuablehardwoodshasalso
Juniperus virginianais alsoa possibilityfor such
sites. Transplants3-4 yearsold,particularlyof P. givengoodresults.
resinosaand P. strobus,survivedbetterthan

272. USDA Forest Service. 1952. Underplanting:seedlingswheretherewasheavyweed,alfalfa, or
North Mississippi, Rep. New Orleans, LA:clovergrowth. Plantingin furrows12 incheswide

gave bestsurvivalonallsites. U.S. Department of Agriculture, Forest
Service, Southern Forest Experiment Station:

269. Szonyi, L. 1957. The role of introduced 9-11.
species in the afforestation of sand areas Averageheightgrowthand survivalforfive
in Hungary. Erdeszeti Kutatasok: 49-64. speciesof pine andeasternredcedarplantedunder
Hungarian. Iowgradeuplandhardwoodswere greaterduring

Amongthe naturaltree growthof theseareas, the secondand thirdgrowingseasonsfor released
than for unreleasedseedlings. Damagebythe establishmentofstandsof Robinia, Scotsand
Rhyacionia frustrana was greateron releasedand

Austrianpine,and, asan Ul;_(erstoryto poplar,
Ce/tisaustra/is,shouldbeconsidered. Forsingle- that by Tetra/opha robustella was greateron
stemandgroupmixtures,the viridis, caesia, and unreleasedplots. Third-yearheightgrowthand

survivalof six hardwoodsusedin underplanting
glauca varietiesofDouglasfir, Pinusjeffreyi, the were alsogreater on releasedthan onunreleasedvaluablepoplars,someSa/ixspecies,Platanus

plots. Releasebeforeor immediatelyafter planting
orientalis, Gleditsia triacanthos, E/aeagnus
angustifolia,Maclurapomifera, Juniperus is desirable.
virginiana,and Prunusserotina, promisegood
results.At the leewardbaseof the dunes,Scots 273. USDA Forest Service. 1957. Survival of
pinewitha well-developedunderstoryof Prunus plantings in coastal plain bottomlands.
serotina is a dominantfeature. On the driest Rep. Asheville, NC: U.S. Department of
slopes,a mixtureof ScotspineandRobinia is the Agriculture, Forest Service, Southeastern

36 Forest Experiment Station: 63-64.



In a 3-year study in South Carolina on the ponderosa, and J. virginiana between the stumps in :.i
underplanting of rundown bottomland hardwood 1964. Competing vegetation was controlled by _:
sites, both with and without removal of shade, various treatments involving mechanical cultivation,

Quercus shumardii and Q. falcata var. pagodaefolia mowing or chemical spraying, repeated at intervals i

did well under all test conditions. Loblolly pine during the 5-year period after planting. Data are
grew well on cleared bottoms andterraces, while tabulated for seedling mortality, and the percent
Liriodendron tulipifera and Juniperus virginiana replacement necessary, by treatment and species.
survived best on terrace sites. One year of shade Mortality was heaviest during the first year after _
tended to improve early survival of all planting planting for all treatments and species; mortality of i
stock except Ioblolly. P. nigra remained high, due mainly to extremely dry

conditionsnear the residualshelterbelt trees andto

274. USDA Forest Service. 1958. Species tests damage by rabbits. The results are evaluated and ,
on old fields (in S. Illinois). Rep. Columbus, effects on the residual trees are discussed. ;
OH: U.S. Department of Agriculture, Forest Recommendations include the planting of Pinus
Service, Central States Forest Experiment nigra not lessthan 30 feet from residual trees, and !

planting of J. virginiana to form the innermost and _
Station: 2-3. outermost rowsof the new planting, i

Four conifer and three hardwood species were !
planted in badly eroded upland old fields in 1947.
After 11years, all the conifers had a survival of not 277. VanHaverbeke, D.F. 1977. Conifers for
more than 84 percent, and average heights ranged single-row field windbreaks. Res. Pap. RM-
from 9.5 feet for eastern redcedar to 23.9 feet for 196. Lincoln, NE: U.S. Department of Agricul- :
Ioblolly pine, with shortleaf and white pine interme- ture, Forest Service, Rocky Mountain Forest
diate. Survival of the hardwoods (tulip tree, white and Range Experiment Station. 38 refs.
ash, and black walnut) rangedfrom 35 to 66 Each of five species combinations: (a) Pinus
percent, and the average height ranged from 3.5 to ponderosa, (b) P. ponderosa and Juniperus
8 feet. In these, but not in the conifers, height and virginiana, (c) P. sylvestris, (d) P. sylvestris and J.
survival were related to the soil depth, and these virginiana, and (e) J. virginiana were planted in
hardwoods are not recommendedfor planting on north central Nebraska with 2+1 seedlings at
badly eroded sites, spacings of 4, 6, and 8 feet and were either ;_

fertilizedafter plantingor left unfertilized. Survival
275. Ustinovskaja, L.T. 1952. The Staro- after 12 growingseasonswas over 95 percent for :,_

Berdyansk plantations. Priroda. 41 (1): 112. all treatments. Heightincrementof all specieswas
Russian. bestat the 4-footspacing. Combinations(c), (d), :i

These cover927 hectaresinthe droughty and(e) hadthe best heightincrement. Fertilizers
steppes borderingthe Sea of Azov, the soil being had no effect on survival or growth. The most ilj
loamy sand, sandy loam, and sand. Oak stands suitable species was J. virginiana, followed by P.
make up 70 percent of the area, the oldest being sylvestris, then P. ponderosa. Recommendations i:
45 years old. Some 35-year-oldoak stands reach are made for speciescombinations,spacings,and !ii
17 m in height. In mixedoak/pinestands,oak at 18 thinningregimesfor the earlyestablishmentand .....
years growsbetter thanpine. Ashgivessatisfac- sustainedeffectivenessof shelterbelts.
toryresultsonlyonthe lowersites. The introduc-
tionof Gleditsia is notwarranted. The 75-year-old 278. VanHaverbeke, D.F.; Boldt, C.E. 1968. Vigor
stands of Juniperus virginiana have an average and density of shelterbelt conifers can be
heightof 8 m, averagediameterof 16 cm, and improved. Journal of Forestry. 66(3): 187-
maximumdiameterof 26 cm. This speciesis 192. 7 refs.
drought-resistantand frost-hardy. Rowsof Pinus ponderosa and Juniperus

virginiana werereleased after nearly20 years of
276. VanHaverbeke, D.F. 1973. Renovating old suppressionby hardwoodsin five Nebraska

deciduous windbreaks with conifers, shelterbelts.Diameterand heightincrement,
Journal of Soil and Water Conservation. 28(2): foliage density,and occurrenceof mortalitywere
65-68. 15 refs. correlatedwithdegreeof release. Release caused

Reportsa studyonthe feasibilityof removing a reductionof incidenceof Dothistroma pini andof
several outerrowsof a 10-rowdeciduous damageby Rhyacionia frustrana on pine,and an

increaseof Gymnosporangium juniperi rust.shelterbelt(establishedinNebraska30-40 years
ago as part of the Great PlainsShelterbeltProject)
and replacingthemwithconifers.Four rowsonthe 279. Volovink, S.V. 1979. Eastern redcedar
southsideof the shelterbeltwere felledin 1963, (Juniperus virginiana), the oldest planting
and the stumpswere sprayed toprevent coppice in the southern part of the USSR. Priroda
growthbeforemachineplanting2 + transplantsin Moskva. Nauka. (5). 121 p. Russian.
four rows(from northto south)consistingrespec-
tivelyof Juniperus virginiana, Pinus nigra, P.
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280. Wells, C.G. 1961. Underplanting tests in Six years of study on a number of soil types
pine stands. Res. Note SE-160. Asheville, showedthatonly a few of the tree and shrub
NC: U.S. Department of Agriculture, Forest speciesusedwere markedlyresistantto root rot
Service, Southeastern Forest Experiment andnonewere immune. Most resistantwere Celtis

occidenta/is,Sapinc/usdrummondii, Chi/opsisStation. 2 p.
Ina trial of underplantinga 19-yearioblollypine /inearis,Juniperus virginiana, and J. scopulorum;

plantation,recentlythinnedto 119 ft2/acre,with 1- Ailanthus a/tissima was somewhatlessresistant.
The followingspecieswere highlysusceptibleandyearseedlingsof Liriodendron tu/ipifera,Quercus

rubra, Fraxinus pennsy/vanica, andJuniperus shouldnotbe plantedoninfectedsoils: U/mus
americana, U.pumila, G/editsia triacanthos,virginiana,survivalof the hardwoodsafterone

growingseasonwas exceflent,butnotthat of J. Gymnocladusdioicus, Mac/ura pomifera,
virginiana. DespitefertilizingwithN and P, L. E/aeagnusangustifo/ia, and Popu/ussargentii.

Shelterbeltson freelypermeablesandysoilslosttulipiferashoweddeficiencysymptomseven onthe
highest-dosageplots, muchlessto root rotthansimilarnearbyplanta-

tionsonless permeablesoils. Indicationswere that

281. Williston, H.L. 1962. Conifers for conversion useofa checkerboardor alternatearrangementof
planting,ratherthanrowsall of one species,might

planting in north Mississippi. Tree Planters stillfurtherreduce lossesfrom rootroteven for
Notes. 54: 5-7. resistantspecies.

In February1949 a studywas establishednear

Oxford,Mississippi,to comparethe survivaland 284. Zhang, J.L. 1980. Introduction and acclima-
growthof Pinus taeda,P. palustris, P. echinata, P. tion of Juniperus virginiana from North
e//iottii,P. virginiana,andJuniperus virginiana America, Canada. Forest Technology News-underplantedinlow-gradeuplandhardwoods,with
andwithoutreleasebeforeplanting. Ten-year letter, Peking. 5: 8-9. Chinese.
resultsare reported. P. taeda appearsto be the
bestspeciesforthispurpose;wherereleased, it 285. Zohar, Y.; Brandle, J. 1978. Shelter effects
has survivedbetterand hasoutgrowntheother five on growth and yield of corn in Nebraska.
conifers. It has alsoprovedsurprisinglytolerantof La-Yaaran. 28:1-4, 11-20, 46. 12 refs.
overheadcompetition. Hebrew.

Plots(a) protectedor (b) unprotectedby Popu/us
282. Williston, H.L.; Huckenpahler, B.J. 1958. deltoic/es/Juniperus virginiana windbreakswere

Response of six conifers in North Missis- studiedduringsummer 1976. Soilandplant
sippi underplantings. Journal of Forestry. moisturecontent,xylemwater potentialof roots,
56(2): 135-137. vegetativegrowth,andaverage yieldsperplant

Seedlings(age notstated)of Pinus echinata, P. andperunitarea were higherin (a); flowering
taeda, P. pa/ustris, P. e/liottii, P. virginiana and started1week earlier in (a).
Juniperus virginianawere underplantedseparately
in 1/10-acresub-plotsinlow-gradeuplandstands PESTS
of Quercus mari/andica,Q. stel/ata, and Carya sp.,
withandwithoutrelease. The averagesurvivaland Bagworms
heightof the differentconifersat 5 years are

tabulated,andtheeffectsof release,rainfall,soil 286. Barrows, E.M. 1974. Some factors affecting
type,andinsectandanimaldamageonheightand population size of the bagworm,
survivalare discussed.Resultsshowedthat Thyridopteryx ephemeraeformis (Lepi-
coniferseedlingsgivenimmediatereleasefrom doptera: Psychidae). Environmental Ento-
hardwoodcompetitionwere almostthreetimes as
tallasthoseonunreleasedplots. P. taeda was the mology. 3(6)" 929-932. 10 refs.
bestspeciesfordry loessridges;P. echinata and Somefactors thataffect the size of the popula-
P. virginiana gavegoodsite protectionand tionof Thyridopteryx ephemeraeformis (Haw.) were

studiedin Kansas by inspectionof larvaecasessurvivedbetterthanP. taeda on droughtysites. P. collectedfrom the fieldin winter. It was found thatpa/ustris and P. elliottiiare notrecommendedfor
the averagefecundity,frequencyof reproductiveplantingin northernMississippi.J. virginiana is

usefulfor soil improvementbutgetsseverely females,percentageof females, parasitism,and
predationvaried significantlyamongsamplesfrom

browsedby deer. differentplantsand amongsamplesfromtrees of

283. Wright, E.; Wells, H.R. 1948. Tests on the Juniperus virginiana, all inthe samegrove.
Mortalityfrom unknowncauseswas significantly

adaptability of trees and shrubs to dependenton plantspecies. The frequencyof
shelterbelt planting on certain reproductivefemaleswas density-dependentin
Phymatotrichum root rot infested soils of populationsfeeding on J. virginiana. Groupsof
Oklahoma and Texas. Journal of Forestry. bagwormsmightescape parasitesand other
46(4): 256-262.6 refs. causesof mortalityby colonizingfresh plants.
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Females that fed on Acerpa/matum atropurpureum as affected by host defoliation. Canadian
didnot reproduce. If a 1:1 sex ratiocan be as- Entomologist. 120(6): 559-567. 18 refs.
sumed to occurat birth,males,onthe average, The within-crowndistributionsof male and
suffered highermortalitythan females, femalepupae of thesesiid Thyfidopteryx

epherneraeformiswere examinedonJuniperus
287. Bishop, E.J.; Helms, T.J.; Ludwig, K.A. 1973. virginiana in Kentucky,as a functionof prior

Control of bagworm with Bacillus defoliation. Differentialstratificationof the sexes
thuringiensis. Journal of Econonmic Entomol- occurredirrespectiveof degree of defoliationand
ogy. 66(3): 675-676. 3 refs. despitethe factthat competitionwasapparently

Spraysof BiotroiXK (a wettable-powderformula- greatestat the topof moderatelyand severely
tion of sporesandcrystalsof Bacillus thuringiensis defoliatedtrees. There was norelationship
var. kurstaki containing3.4 X 109 International betweenheightof pupationand riskof parasitism
Units/Iband at least 12 X 109 viablespores/g foreithersex. Female larvae werefourtimes as
formulation)gave effectivecontrolof larvaeof likelyas malesto abandona low-lyinghost,upon
Thyridopteryx ephemeraeformis (Haw.)on eastern whichthey hadfed,and to ascendthe trunksof
redcedar(Juniperus virginiana) inplantingswithin nearby trees beforepupating. It is suggestedthat
the cityof Lincoln,Nebraska,in 1972. Treatmentat enhancementof larvaldispersalby females isthe
all rates (0.5-4 Ib/100 US galwater)duringJuneand mostplausibleexplanationfor the stratified
AugustsignificantlyreducedPsychidpopulations; distributionof pupaewithintrees.
treatmentat all ratesexcept0.5 Ib duringJuneand
early July gave nearly 100 percentcontrol,while 290. Cox, D.L.; Potter, D.A. 1990. Aerial dispersal
treatmentat 4 and 2 lb duringlatejuly gave behavior of the bagworm. Journal of
significantlybettercontrolthanlowerrates. AI- Arboriculture. 16(9): 242-243.2 refs.
thoughthe presenceof pupaeinsamplesaffected Resultsof studiesintolarvalbehavior,seasonal
the results,populationswere significantlyreduced dispersalpatterns,and the relationsbetweenhost
duringAugustand September. plantand dispersalare brieflyreportedfollowing

observationsmadeinKentucky,USA, on the
288. Cox, D.L.; Potter, D.A. 1986. Aerial dispersal bagworm(Thyridopteryx ephemeraeformis), which

behavior of larval bagworms, Thyridopteryx defoliatesjuniper(Juniperus virginiana) as well as
ephemeraeformis (Lepidoptera:Psychidae). otherwoodyplantspecies. Larvae, drifting
Canadian Entomologist. 118(6): 525-536. 19 downwind,werecapable of beingdispersed150 to
refs. 245 feet, andcouldsurvive 1.5 to 3.5 days offa

Seasonal and dailypatternsofballooning,and hostplant. Bagwormlarval dispersalin Kentucky
behavioralprocessesinvolvedinaerial dispersal, tookplace inmid-Mayto mid-June,and isthe
were studiedinlarvae of Thyridopteryx principalsourceof new infestations;larvae dis-
epherneraeformis (a polyphagouspest of forests persedregardlessof hostplantcondition.The
and ornamentaltrees andshrubs)on a cultivarof implicationsof theseresultsfor managementof
Juniperus virginiana in Kentuckyin 1983. The aerial bagworminfestationsare noted.
dispersalperiodbegan in mid-Mayandlastedabout
a month. About75 percentof dispersinglarvae 291. Cronin, J.T. 1989. Inverse density-depen-
balloonedafter makinga bag. Settlingvelocities dent parasitism of the bagworm,
were determinedfor larvae with and withoutbags Thyridopteryx ephemeraeformis
and trailingvariouslengthsof silk;a modelwasthen (Lepidoptera:Psychidae). Environmental
developedthat predictsdispersaldistancefor a Entomology. 18(3): 403-407. 36 refs.
particularwindspeedand departureheight. Most Parasitismof Thyridopteryx ephemeraeformis by
aerial dispersalisprobablyshort-range.The bag the Ichneumonid Itop/ectis conquisitorwas studied
reducedpotentialdispersaldistance,but larvaewith on eastern redcedar(Juniperus virginiana) in
bags survivedfor about 2 dayslongerthan those Virginiaduring1986. Parasitoidforagingbehavior
withoutbagswhen exposedto abioticfactorsoffa indicatedthattwo spatialscaleswere appropriate:
host-plant.Larvaewithoutbagsballoonedmostlyin individualtreesand smallpatchesof trees.
the morning,whereas80 percentof the larvae Parasitoidsshoweda highlysignificantpreference
dispersingwitha bag balloonedinthe afternoon, for male (61 percentparasitism)tofemale hosts(10
These patternsmay be relatedtothe diel periodicity percent),andpercentageparasitismby I.
ofemergenceof newlyhatchedlarvae fromold conquisitor declinedsignificantlyasthe densityof
female bags,andthe subsequentbehaviorof first- femalepsychidson trees increased. Although
instarlarvae beforedispersal.A largeproportionof mathematicallypossible,this inversedensity-
each cohortemigratedregardlessof hostcondition, dependentresponsewas consideredto be too

vagueto promotethestabilityof thissystem. Other
289. Cox, D.L.; Potter, D.A. 1988. Within-crown factorsthat maybe involvedinthe regulationof

distributions of male and female bagworm populationsof T. ephemeraeformis are discussed.
(Lepidoptera:Psychidae) pupae on juniper
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292. Cronin, J.T.; Gill, D.E. 1989. The influence of tended to attach their cases to branches rather than
host distribution, sex, and size on the level leaves. The diameters of branches used as case-
of parasitism by Itoplectis conquisitor attachment substrates were significantly related to
(Hymenoptera: ichneumonidae}. Ecological sex and tree species.
Entomology. 14(2): 163-173. 48 refs.

Parasitismof the sesiid Thyridopteryx 297. Rudd, B.; Ashdown, D.; Sanders, D.P. 1985.
ephemeraeformis on redcedar (Juniperus Selected effects of subJethat dosages of
virginiana) was studied in Virginia during 1986. three insecticides on the bagwormo Journal
Fifteen parasitoids, including five hyperparasitoids, of Arboriculture. 11(7): 207-209.8 refs.
attacked the pupal stage of the sesiid, ltoplectis Juniperus virginiana trees in Texas were sprayed
conquisitoraccounted for 58 percent of the with sublethal doses of diazinon (1/8th recom-
parasitisedpupae. Parasitism by this species was mended dose), Sevin (carbaryl - at 1/16th recom-
inversely related to host size, but independentof mended dose), toxaphene [camphechlor] (1/16th
host distribution within a tree. Male hosts were recommended dose), or left untreated. After 8
parasitisedmore frequently than females, probably hours, test populations of 100 bagworm larvae
because of their relative sizes. The ovipositor (Thyridopteryx ephemeraeformis), 35 days old, were
length of I. conquisitorwas insufficient to penetrate placed on the test trees and confined in bags. in the
large hosts (greater than 57 mm) and, as host size autumn all bags were removedand contents
increased, the proportion of the parasitoid popula- examined. Female pupae were dissected for egg
tion capable of penetrating the pupa declined counts and measurement. Treatments did not
abruptly. It is suggested that mechanical difficulties significantly affect survival, egg number or viability,
with oviposition, and perhaps the defensive or emergence patterns. Populations on trees treated
capabilities of larger hosts, are responsible for the with diazinon produced significantly greater numbers
relationshipbetween host size and percentage of pupae. Camphechlor treatment resulted in
parasitism, significantly larger eggs than controls, and carbaryl

treatment produced significantlysmaller eggs.
293. Gross, S.W.; Fritz, R.S. 1982. Differential

stratification, movement and parasitism of 298. Smith, M.P.; Barrows, E.M. 1991. Effects of
sexes of the bagworm, Thyridopteryx larval case size and host plant species on
ephemeraeformis, on redcedar Juniperus case internal temperature in the bagworm,
virginiana, ltoplectis conquistador, natural Thyridopteryx ephemeraeformis (Haworth)
control, Virginia. Ecological Entomology. (Lepidoptera:Psychidae}. Proceedings of the
7(2): 149-154. Entomological Society of Washington. 93(4):

834-838.

294. Haseman, L. 1912. The evergreen bagworm.
Bull. 104. Columbia, MO: University of Mis- 299. Stannard, L.J., Jr. 1964. Secondary bagworm
souri Agricultural Experiment Station: 309- injury. Journal of Economic Entomology. 57(1):
330. 176.2 refs.

Describesdamage toJuniperus virginianaby
295. Jones, F.M.; Parks, H.B. 1928. The bag- winds breaking off distaltwigs weakened by constric-

worms of Texas. Bull. 382. College Station, tions made by the supporting bands of the bag-
TX: Texas Agricultural Experiment Station. worms, 95 percent of which had been killed in the
36 p. previous year by carbaryl treatment. Thyridopteryx

ephemeraeformis is one species responsible.

296. Lagoy, P.K.; Barrows, E.M. t989. Larval-sex
and host-species effects on location of 300. Ward, K.E.; Ramaswamy, S.B.; Nebeker, T.E.
attachment sites of last-instar bagworms, 1990. Feeding preferences and their modifi-
Thyridopteryx ephemeraeformis cation in ear|y and late instar larvae of the
(Lepidoptera:Psychidae). Proceedings of the bagworm, Thyridopteryx epherneraeformis
Entomological Society of Washington. 91 (3): (Lepidoptera:Psychidae). Journal of Insect
468-472.19 refs. Behavior. 3(6): 785-795.

Case attachmentbehavior of final-instarlarvae
301. Ward, K.E.; Ramaswamy, S.B.; Nebeker, T.E.

of Thyridopteryx ephemeraeformis onredcedar
1990. influence of host type and host(Juniperus virginiana), whitepine (Pinus strobus),

andblacklocust(Robinia pseudoacacia) was switching on nutritional performance of the
studiedin the field inVirginiaduringSeptember- bagworm, Thyridopteryx epherneraeformis
October1983 and 1984. On the deciduousR. Haworth (Lepidoptera: Psychidae). Tech.
pseudoacacia, malesmost frequentlyattachedtheir Bull. 170. Starkville, MS: Mississippi State
casesto leaves,whilefemales tended to attach University, Mississippi Agricultural Forest
theircases to branches. On P. strobus, both sexes Experiment Station: 13-20.4O
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302. Ward, K.E.; Ramaswamy, S.B.; Nebeker, T.E. Juniperus virginianacan be controlled by a single
1991. Nutritional performance of first and application ofActi-dione spray at a concentration of
penultimate-final instar bagworm larvae on 100 p.p.m, in water with detergent soap as an
two unrelated hosts as influenced by host emulsifier.
of origin. Entomologia Experimentalis et
Applicata. 60(1): 71-81.21 refs. 306. Canada. 1942. Twenty-first annual report of

Nutritionalperformanceof early-and late-instar the Canadian plant disease survey 1941.
larvae of Thyridopteryx ephemeraeformiswas Ottawa, CA: Department of Agriculture,
investigatedas a functionof originand typeof food Division of Botanical Plant Pathology. 102 p.
plant, usingtwo taxonomicallydistantwildplants, Reportsfungithatcause diseasesonforest
Salix nigra and Juniperus virginiana. First-instar trees, includingJuniperus-Gymnosporangium spp.
growth and survival were higheron S. nigra; overall on J. virginiana; G. clavipes on J. communis.
performancewassimilaronthe twotree speciesin
penultimate-finalinstars. Therewas no evidence 307. Crowell, I.H. 1935. The cedar apple rust and
fordifferentiationassociatedwithfoodplantwith its control. Eleventh Natural Shade Tree
respect to nutritionalperformance.There were, Conference Proceedings: 80-83.
however,significantgenotypeX environment
interactionsfor severalcharactersstudied,sug- 308. Cutter, V.M. 1959. Studies on the isolation
gestingthatthe potentialforfoodplant-associated and growth of plant rusts in host tissue
differentiationexists, cultures and upon synthetic media. I.

Gymnosporangium. Mycologia. 51(2): 248-
Rusts 295. 49 refs.

Tissueandsyntheticcultureswere successfully
303. Berg, A. 1940. A rust-resistant red cedar, establishedfromthe telial gallsof G. juniperi-

Phytopathology. 30: 876-878. virginianae producedon Juniperus virginiana. After
Trees selectedin an eastern(Juniperus severalyears,all strainsisolatedprovedcapableof

virginiana) groveforsusceptibilityand resistanceto reinfectingtheiralternate hosts(Crataegus spp.),
Gymnosporangium juniperi-virginianae Schw.,and andsome were alsocapable of infectingJ.
left inpositionfor 16 years,maintainedthese virginiana.
charactersthroughoutthe period. Scionswere
taken fromthe mostpromisingtrees and propa- 309. Dodge, B.O. 1931. A destructive red-cedar
gated by grafting,beingtransferredwhenwell rust disease. Journal of the New York
establishedto an appleorchardwheremaximum Botanical Garden. 32:101-108.
rust infectionoccurredpracticallyevery year. After

4 years of such exposure,thescionsfromonetree 310. Hahn, G.G. 1920. Phomopsis juniperovora,
showconsistentlyhighresistancetothe fungus,
and it may be assumedthatundernaturalcondi- a new species causing blight of nursery
tionsthistree wouldneverbecomeseverely cedars. Phytopathology. 10: 249-253.
infectedwiththe rustprevalentinthisregion.
Since, however,there is a possibilitythat thetree 311. Hahn, G.G. 1926. Phomopsis juniperovora
mightnotbe resistantto allstrainsofthe fungus, and closely related strains on conifers.
stockis nowbeingpropagatedfor distributionand Phytopathology. 16: 899-914.
testing inotherregions.

312. Hahn, G.G. 1930. Life-history studies of the
304. Brown, H.I.; Orcutt, D.M.; Drake, C.R. 1977. species of Phomopsis occurring on coni-

Lipid composition of hydrated and fers. British Mycology Society Transactions.
unhydrated telial structures of 15: 32-93.
Gymnosporangium clavipes and
Gymnosporangium juniperi-virginianae as 313. Hahn, G.G. 1947. Berg's rust-resistant red
compared to that of the host, Juniperus cedar susceptible to Phomopsis
virginiana. Proceedings of the American juniperovora in greenhouse tests. Phytopa-
Phytopathological Society. 4: 214. thology. 37: 530-531.

305. Cafley, J.D.; Huntly, J.H. 1961. Control of the 314. Hahn, G.G.; Hartley, C.; Pierce, R.G. 1917. A
cedar-apple rust on redcedar. Bi,monthly nursery blight of cedars, Journal of Agricul-
Progress Report of the Forest Entomological tural Research. 10: 533-539.
Pathology Branch, Department of Forestry,
Canada. 17(2): 1. 315. Hansborough, J.R. 1952. Cedar-apple rust.

Experimentsindicatethat Gymnosporangium In: Important tree pests of the northeast.
juniperi-virginianae on ornamentaltrees of Concord, NH: Society of American Foresters,

New England Section: 89-99.
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316. Hartley, C. 1910. Fomes annosus and two period 1930-1940 inclusive. Results indicatethat
species of Gymnosporangium on approximately80 percentcontrol may be obtained
Juniperus virginiana. Science. 31: 639. througha singleapplicationof a modified Bordeaux

spray(BordeauxNo. 180)applied inearly spring.

317. Hartley, C. 1913. Bark rusts of Juniperus Wherea higherdegreeof controlisdemandedfor
virginiana. Phytopathology. 8: 249. thesake ofappearance,itcan be obtainedby

additionalapplicationsof the same sprayor by

318. Hartley, C. 1913. The blights of coniferous hand-pickingany gallsthat appear after spraying.
BordeauxNo. 180 has a highcopper/limeratioand

nursery stock. Bull. 44. Washington, DC: containsarsenites. It is non-injuriousto eastern
U.S. Department of Agriculture. 21 p. redcedaranddoes notmake the treesunsightly.

319. Heald, F.D. 1909. The life history of the 325. Miller, P.R. 1939. Pathogenicity, symptoms,
cedar rust fungus. Ann. Rep. 22. Lincoln, and the causative fungi of three apple
NE: Nebraska Agricultural Experiment Station: rusts compared. Phytopathology. 29: 801-
105-113. 811.

Three distinctrustsaffectapples inthe United
320. Laundon, G. 1977. Gymnosporangium States: Gymnosporangium juniperi-virginianae, G.

globosum (American hawthorn rust, also g/obosum,and G. c/avipes. Comparative
on apple, pear, Sorbus, Juniperus symptomatologyof the threediseasesandthe
virginiana). Mycology Institute. 55(546): 1. morphologicalcharactersof their causativefungi

are tabulated.

321. Laundon, G. 1977. Gymnosporangium
juniperi-virginianae (American apple rust, 326. Mires, C.W. 1981. Uitrastructure of
Juniperus virginiana). Mycology Institute. teliospore germination and basidiospore
55(547): 2. formation in the rust fungus

Gymnosporangium clavipes (on Juniperus
322. Livingston, J.E. 1946. Cedar apple rust. Ext. virginiana). Canadian Journal of Botany.

Circ. 1806. Lincoln, NE: Nebraska Agriculture 59(6): 1041-1049.23 refs.
College. 4 p.

327. Mires, C.W.; Giidewell, D.C. 1978. Some
323. Long, W.H. 1945. Notes of four eastern ultrastructural observations on the host

species of Gymnosporangium. Journal of (Juniperus virginiana)-pathogen relation-
the Washington Academy of Science. 35(6): ship within the telial gall of the rust fungus
182-188. Gymnosporangium juniperi-virginianae.

Reportsinvestigationsconductedbythe author Botanical Gazette. 139(1 ): 11-17.
inthe Districtof Columbiaand vicinityin 1912 and
1913on the localoccurrenceof Gymnosporangium 328. Neely, D. 1983. Chemical control of cedar-
c/avipes Cke. & Pk., G. nidus-avis Thaxt., G. apple and cedar-hawthorn rusts. Journal of
effusurn Kern., and G. juniperi-virginianae Sch.; on Arboriculture. 9(3): 85-87. 3 refs.
the lesionsproducedby them oneasternredcedar Rustcausedby Gymnosporangium juniperi-
(Juniperus virginiana L.);and on inoculationswith virginianae attackingornamentalcrabapple(Ma/us
G. effusum, spp.)or hawthorn(Crataegus spp.) inthe U.S.A., is

usuallyonlya problemwherenativeredcedar
324. Marshall, R.P. 1941. Control of cedar-apple (Juniperus virginiana) or othersusceptiblejunipers

rust on redcedar. Transactions of the Con- are found within1 mile. Sevenfungicideswere
necticut Academy of Arts and Sciences. 34: appliedinAprilor Mayof 1980, 1981, or 1982 to
85-118. Ukrainian. infectedM. ioensis and C. mollis thatwere growing

Althoughthe mosteffectivewayof eradicating within100 feet of J. virginiana inthe IllinoisNatural
cedar-applerust(Gymnosporangiumjuniperi- HistorySurveyarboretum.Disease severitywas
virginianae) is by thecomplete removalof one or recordedinlate Juneor earlyJuly usinga leaf
otherof the alternatehosts(easternredcedarand lesionindex. Bayleton,Baycor(biteranol),and
apple),houseownersandthe commercialtree Vangardgave effectivecontrol,but Daconil
expertswhoserve suchownershave demanded (chlorothalonil),Manzate (maneb), Difolatan
controlmethodsthatwillpermitthe growingof (captafol),and captanwere onlypartiallyeffective.
susceptiblespeciesof bothhostsincloseproxim-
ity. Inorderto meet thisdemand,experimentswith 329. Palmiter, D.H. 1952. Three rust diseases of
fungicidesfor the controlof the diseasewere apples and fungicide treatments for their
undertakenat Stamford,Connecticut,duringthe control. Bull. 756. Albany, NY: New York

Agricultural Experiment Station: 1-26.
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330. Pammet, L. H. 1905. Cedar apple fungi and 334. Smits, B.L.; Peterson, W.J. 1942. Caro-
apple rust in Iowa. Ag. Mechan. Arts 84. tenoids of telial galls of Gymnosporangium
Ames, IA: Iowa State University Agricultural juniperi-virginianae, Lk. Science. 96: 210-
Experiment Station. 36 p. 211.

In an investigation of the pigments of the telial
331. Pearson, R.C.; AIdwinckle, H.S.; Seem, R.C. galls of the common rust fungus Gymnosporangium

1977. TeJiospore germination and basid- junipefi-virginianae Lk beta- and gamma-carotenes
iospore formation in Gymnosporangium were shown to be the only carotenoids present,
juniperiovirginianae: a regression model of withthe gamma-isomer predominating. The
temperature and time effects. Canadian identificationofgamma-carotene was based on its
Journal of Botany. 55(22): 2832-2837. more characteristic properties, behavior on an

adsorbent, and its absorption spectra. Neither free
noresterified xanthophylls were present, and only

332. Pearson, R.C.; Seem, R.C.; Meyer, F.W. traces of chlorophyll. The leaves of the Juniper
1976. Gymnosporangium juniperi- (Juniperus virginiana), besides containing chloro-
virginianae basidiospore liberation under phyll, showed the presence of alpha, beta, and
field conditions. Proceedings of the Ameri- gamma-carotene.
can Phytopathological Society. 3: 283.

Branchesof redcedar(Juniperus virginiana) 335. Strong, F.C. 1948. Redcedar-apple and
bearing gallsof cedar/applerust(G. juniperi- hawthorn rust disease control by spraying
virginianae) wereplaced inwaterarounda spore redcedars in the spring. Quarterly Bulletin of
trap, and hourly observationswere made of relative the Michigan Agricultural Experiment Station.
humidity, leaf wetness, temperature, rainfall,and 30(3): 283-288.3 refs.
spore concentration,from 23 April to 15 June, The use of Bordeaux 180 as a spray to control
1975. Spore releasewas initiated by rainfall and Gymnosporangiumjuniperi-virginianae and G.
continued as long as relative humidity was near globosum on redcedar (Juniperus virginiana) and
100 percent. On most occasions, relative humidity its alternate hosts (species of Hawthorn and apple)
and leaf wetnesscorrelated with log 10 spore was very successful and caused no injury to
catch, accounting for nearly 40 percent of the foliage.
variation, but sometimes spores were released

after rain regardlessof these factors. 336. Strong, F.C." Cation, D. 1940. Control of

333. Pearson, R.C.; Seem, R.C.; Meyer, F.W. cedar rust with sodium dinitrocresylate.
1980. Environmental factors influencing Phytopathology. 30: 983.

Singlesprayingswith sodiumdinitrocresylate
the discharge of basidiospores of (Elgetol),appliedon8 May to onegroupof host
Gymnosporangium ]uniperi-virginianae. plantsand on 16 May to another,inhibitedtelial
Phytopathology. 70(3): 262-266. 17 refs. columnextensionandteliosporegerminationfrom

Dischargeof basidiosporesof G. juniperi- rustgalls of Gymnosporangium g/obosum and G.
virginianae (cedarapple rustof apple)was studied juniperi-virginianae on Juniperus virginiana, and of
inthe field for three growingseasons. Cut G. c/avipes and G. c/avariaeforme onJ. communis.
branchesofJuniperus virginianabearing rustgalls A 1 percentsolutionof Elgetolregularwas the most
were arrangedarounda sporetrap. Discharge effective. Exceptionallythoroughsprayingwas
usuallybeganwithina few hoursof the startof rain; necessaryfor positiveresults. No foliage injury
continuedthroughoutthe rainperiod;and ceased waslater apparenton J. virginiana, andonly a trace
when rainended, leaves dried,andrelative of injurywasapparenton some of the badly
humiditydroppedbelow 85 percent. The duration infectedJ. communis.
of the sporereleaseperiodwas mosthighly
correlatedwithhoursof relativehumiditymorethan 337. Strong, F.C.; Klomparens, W. 1955. The
or equal to 85 percent. Generally, environmental control of redcedar apple and hawthorn
parametershadhighercorrelationcoefficientswith rusts with Acti-dione. Plant Disease Re-

the durationof spore dischargethanwithspore porter. 39(7): 569.
numbers. Delaysin dischargefollowingthestart of
rainfallwere notsignificantlycorrelatedwithanyof Preventionofgerminationof the teliosporesandresultantsporidiaproductionof Gymnosporangium
the parameters. Multipleregressionequations juniperi-virginianae was achievedby a single
were developedto predictthe amountandduration
of spore discharge.On severaloccasionsaftera applicationofcycloheximide(Actidione)at 100p.p.m,to gallson Juniperus virginiana inthe spring.
rain-induceddischarge,basidiosporerelease Furthertestswithlowerconcentrationsin summer
resumed12-24 hourslater inthe absenceof rainor
leaf wetness. This phenomenonwas highly gradefuel oil(50 p.p.m, or 25 p.p.m, in0.5 percent
correlatedwithhoursof relativehumiditymorethan oil,appliedinApril),provedto be equallyeffective.

Noinjuryto foliagewasobserved.
or equal to 85 percent.
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338. Von Schrenk, H. 1900. Two diseases of red was observedon wildlingredcedar seedlings in
cedar, caused by Polyporus juniperinus N. naturalstandsin Virginia,NorthCarolina,and
sp. and Polyporus cames Nees. Bull. 21. Tennesseeduring1937and 1938, and was
Washington, DC: U.S. Department of Agricul- isolatedfromdiseasedredcedarnurserystockin

1938. Whileapplicationsof ammoniumsulphate
ture. 29 p. and 4-10-4 commercialfertilizerstimulatedthe

339. Waite, M.B. 1927. Apple trees attacked by early growthof transplants,by the end of the
cedar rust. Yearbook. Washington, DC: U.S. growingseasonthe lossof transplantsdue to cedarblightwasnearlytwiceas greaton fertilizedas on
Department of Agriculture: 145-151. unfertilizedplots. Spraying with Bordeaux and

roguing to produce blight-free stock cost 40 cents
340. Weimer, J.L. 1917. The origin and develop- per 1,000 seedlings.

ment of the galls produced by two cedar
rust fungi. American Journal of Botany. 4: 345. Fiedler, D.J.; Otta, J.D. 1977. Control of
241-251. Phomopsis blight of eastern redcedar with

Gallsproducedby Gymnosporangiumjuniper# benomyi. Proceedings of the American
virginianaeand G. g/obosum on Juniperus Phytopathological Society. 4: 126.
virginianaoriginateas modifiedleaves. The Phomopsisblight(P. juniperovora) in potted
vascularsystemsof the gallsare composedof the seedlingsof easternredcedar(Juniperus
enlargedand modifiedleaf-tracebundles, virginiana) in the greenhousewas significantly

controlledbyfoliar spraysof benomyl(a.i. 600
Blights p.p.m.) appliedthree timesbeforeandthree times

after inoculation,and alsobydrenchesof benomyl
341. Butin, H.; Paetzhoidt, M. 1974. Injuries to (40-60 mg/literpot);the minimumconcentrationof

Juniperus virginiana by Phomopsis benomylnecessaryto controlthe diseasewas 3
juniperovora. Nachrichtenblatt des mu g/g plant tissue. In nursery-grown2+0 plants,
Deutschen Pflanzenschutzdienstes. 26(3): 36- some control(significantlyfewer treeswithpycnidia
39. 12 refs. German. and percentpycnidiawithspores)wasachieved

Reportsthisdiseaseforthe firsttime inGer- with 2-weekly(1.1 kg/ha),monthly(2.8 kg/ha),or 6-
manyanddescribesattacksin Holsteinnurseries, weekly (5.6 kg/ha) applicationsof benomyldespite
infectiontestsshoweda very highpathogenicity, the lowconcentration(lessthan3 mu g/g) inthe
evento intactshoots,especiallyin infections plants.

initiatedby spores. 346. Hahn, G.G. 1940. Distribution and hosts of

342. Caroselli, N.E. 1957. Juniper blight and cedar blight in the United States. Reports
progress on its control. Plant Disease of cedar blight in 1939. Plant Disease
Reporter. 41: 216-218. Reporter. 24(3): 52-58.

Redcedar(Juniperus virginiana) blight, causedJuniper blight, caused by the fungus Phomopsis
juniperovora Hahn, is a serious disease of 1-and by Phomopsisjuniperovora, is now known to occur
2-year-old trees. Treatment by several chemicals in 25 States of the American Union and in theDistrict of Columbia. New hosts include J.
is effective, japonica, J. chinensis var. mas, J. horizontalis var.

343. Dai, Y.S. 1986. A nursery blight of Sabina douglasii, andJ. ashef, whileJ. virginiana var.
pyramidiformis hilli hasgivenevidenceof resis-

(Juniperus) virginiana. Journal of Nanjing tance in recenttests. During1939 the blightwas
Institute of Forestry. 2: 37-46. 7 refs. Chi- destructiveinMinnesotaandWisconsin,butin the
nese. westernstates--Nebraska,Kansas,Oklahoma,

A fungusproducingpycnidiaon deadshootsand and Texas--it has beenof littleimportancein
leavesof seedlingsinnurseriesinJiangsu,China, recentyears. In Nebraskaand Kansas,where it
was identifiedas Phomopsisjuniperovora and was previouslyvirulent,the successionof dry
described.Seedlingsof S. chinensis vat. seasonsmay have contributedto the lack of
Juniperus chinensis cv. pyramidalis Fokienia seriousinfection.
hodginsii, Cupressus funebris, and C. gigantea

were infectedas wellas J. virginiana. 347. Hahn, G.G. 1941. Reports of cedar blight in
1940 and notes on its previous occurrence

344. Davis, W.C.; Latham, D.H. 1939. Cedar in nurseries. Plant Disease Reporter. 25:
blight on wildling and forest tree nursery 186-190.

stock. Phytopathology. 29: 991-992. In recentyears, Phomopsisjuniperovora has
Considerablelossof nurserystockof Juniperus become a difficultprobleminnurseriesof the

virginiana in the centralandeasternUnitedStates MississippiValley Stateswhere cedarsare
iscaused by Phomopsis juniperovora. Thisfungus propagated,and the diseaseis regardedas
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pa_Iicutarlyserious in this area since Juniperus Diaporthe stage of which is as yet unknown, is
virginiana is loca_typopular for windbreak plantings, stated to be parasitic under natural conditions only
In two nurseries in lowa and Missouri, the disease on hosts of the Cupressaceae, a revised list of
was less active in July, 1940, than at any time in which is given. Under experimental conditions,
the previous 3 years, apparently owing to a very saplings of the coast form of Douglas fir were found
dry spring. Towards the end of July, however, an to be highly susceptible to this fungus, but nursery
epidemic developed in two Iowa nurseries and stocks of this host were never observed to be
became more severe than outbreaks in 1937 and attacked. The fungus is stated to occur as a
1938. tn a 2 acre area planted with J. virginian& all nursery parasite on hosts of the Cupressaceae
of 2,000 seedlings examined were infected, family both in Europe and in the United States.
Spread became greatly reduced in the first week of
September, when dry weather set in. Between 20 349. Hahn, G.G. 1949. Junipers previously
July and 1September, the whole stock was rogued reported blight resistant now proved
three or four times, with a totaUloss of about 30 susceptible to Phomopsis juniperovor&
percent. The disease was quiescent duringthe Plant Disease Reporter. 33(8): 328,330. 5
dry, cold spring, but became rampant when refs.
exceptionally wet, coot weather developed in July Reports inoculationtests on Juniperus virginiana
and August. In eastern Nebraska, infection was var. hilli and two specimens of J. virginiana
worse during 1940 than at any other time in recent previously reported to show resistance to cedar
years. At Fremont J. scopulorum was as badly blight. All three proved susceptible under experi-
infected as J_vJrgJniana.In Minnesota and mental conditions.
Wisconsin, infection was light. During the year the

first authenticated record of the disease as a 350. Hodges, C,S.; Green, H.J. 1960. Survival innursery problem in OkJahomawas received. In
Texas nurseries, only one case appears to have the plantation of eastern redcedar seed-
occurred; this was in 1929, when the fungus was iings infected with Phomopsis
identified on J. chinensis seedlings introducedfrom juniperovora in the nursery. Phytopathol-
Illinois. Infection in a nursery in Virginia andone in ogy. 50(9): 639.
North Carolina was tess seriousthan in the Survival rates of Juniperus virginiana seedlings
previous 2 years. Thin stands appeared to be a that had 0, 1-10, 11-50, and more than 50 percent
controlling factor, as in South Carolina, where the of their tops killed by the blight when planted out
disease has not yet been recorded, were 84, 23, 6, and 3 percent, respectively, after 2

years, in another trial, survival rangedfrom 81 to
348. Hahn, G.G. 1943. Taxonomy, distribution 15 percent after 1year. Most of the originally

and pathology of Phomopsis occuita and infected, but few of the originally healthy, seedlings
P, juniperovor& Myco_ogia. 35(1 ): 112-119. had new infections at the beginning of the second

In wound inoculation tests carried out during growing season. Viable conidia of P. juniperovora
1941 in an unheated greenhouse at the Marsh were found on material dead as long as 18 months.
Botanical Garden, Yale University, monospore
cultures of Phomopsis occultafailed to infect any of 351. Hodges, C.S.; Green, H.J. 1961. Survival in
the 14 wild_ingeastern redcedar (Juniperus the plantation ef eastern redcedar
virginiana) saplings inoculated, whereas inocula- (Juniperus virginiana) seedlings infected
tions with P. juniperovora were entirely successful with Phomopsis blight in the nursery. Plant
in all seven saplings used. Saplings of a bluish- Disease Reporter. 45(2): 134-136.
green color were girdled and killed,whereas those
of a lighter and brighter green showed some 352. Otta, J.D. 1974. 8enomyl and thiophanate
resistance. P. occulta is stated to be widely methyl ¢ontro| Phornopsis bJight of east-
distributed on conifers both in western Europeand ern redcedar in a nursery. Plant Disease
throughout North America, while its perfect stage, Reporter. 58(5): 476-477. 8 refs.
Diaporthe conorum, though common in Europe,is Reports trials in which 2-year-old seedlings of
very rare in the Western Hemisphere. In the Juniperus virginianawere treated with each of the
course of the author's investigationsin Great two systemic fungicides and a phenylmercuric
Britain from 1926 to 1929, fruiting bodies of D. compound to control blight caused by Phomopsis
conorum were obtained experimentally on twigs of juniperovora in a nursery in South Dakota.
Ulmus procera from monopycnidiospores of the Benomyl (0.5 Ib a.i./acre) and thiophanate methyl
fungus originally isolated from cultures of (0.7 lb a.i./acre) both gave satisfactory control, and
monoascospores from Douglas fir (Pseudotsuga none of the treatments were phytotoxic.
taxifolia). P. occulta isconsidered to be a second-

ary invader of cedars following some injury to the 353, Otta, J.D. 1978. Alpha and beta spore
host plant, although some forms were found to be
weakly parasitic on the coast form of Douglas fir. occurrence in Phomopsis juniperovora
The pathogenic species, P.juniperovora, the (blight) pycnidia on Juniperus virginiana
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and in culture. Canadian Journal of Botany. TabuSatesand discussesthe results of compara-
56(7): 727-728. tivetdals in eastern Nebraska, confirming the

results of previous tests in North Carolina,and

354. Otta, J.D.; Fiedler, D.J.; Lengkeek, V.H. 1980. indicatingthat blighted stock of Juniperus
Effect of benomyi on Phomopsis virginian& even ifonly slightly damaged, should not
juniperovora infection of Juniperus be planted out.
virginian& Phytopathology. 70(1 ): 46-50. 19 359. Peterson, G.W. 1973. infection of Juniperusrefs.

Presents resultsof a series of experiments. In virginiana and J. scoputorum by
vitro growth of P. juniperovora on agar was reduced Phomopsis ]uniperovora. Phytopathology.
by 0.1-0.25 mg/literbenomyt. Benomylapplied as 63(2): 246-251.
a foliarspray to 2-year-old potted trees of J. Young leaves of both J. spp. were highly
virginiana in the greenhouse (suspensionof 600 susceptibleto P. juniperovora, but no lesions
mg/liter weekly for 4 weeks), and to 3-year-old developedon old leaves. Infection occurred at 12-
trees in a nursery in South Dakota (0.6 kg/ha a.i. in 32oC, with greater intensity at 24-28° C. Small,
190 liters water), significantly reduced severity of light colored lesions developed in 3-5 days.

Diseasewas more severe when high (320) post-disease developing after inoculation. In the nursery
trees (also sprayedwith chlorothalonil, triphenyl tin inoculationtemperatures prevailed. Infectiontook
hydroxide, and captafol, which were ineffective in place in 7 hours at 100 percent relative humidity
preventing diseasedevelopment), percent trees and 24° C. Pycnidia with viable spores were
and amount of diseased tissue with pycnidia, and present 3 weeks after inoculation. The optimum
percent pycnidiawith spores were significantly less temperature for germination, germ-tube develop-
than in untreatedtrees. Benomyl applied as a ment, and growth in culture was 24oC, exposure to
spray was not translocated to protected portions of -22oand +43° C did not prevent germination.
the foliage, but when applied as a soil drench to 2- Spores also germinated following hydration,
year-old pottedtrees in the greenhouse, it was desiccation, and the return to favorable conditions.
translocated and protected against disease when Light had no effect on germination, growth, or

infection.the concentration in new growth exceeded 3 mu
g/g. J. virginiana in the nursery was susceptible to
infection by P.juniperovora throughout the growing 360. Peterson, G.W. 1977. Control of juniper
season, but not after dormancy began in late bJight caused by Cercospora sequoiae
August and September. var. juniperi (Juniperus virginiana,

Juniperus scopulorum). American Nursery-
355. Pero, R.W. 1970. Juniper diffusates: their man. 145(12): 13, 50-51.

composition and effect on Phomopsis
juniperovora spores. Dissertation Abstracts 361. Peterson, G.W. 1977. Epidemiology and
International, B. Science and Engineering. control of a blight of Juniperus virginiana
31 (1): 13. caused by Cercospora sequoiae var.

juniperi. Phytopathology. 67(2): 234-238. 6
356. Pero, R.W.; Howard, F.L. 1969. Activity of refs.

foliar diffusate from Juniperus virginiana In eastern Nebraska, spores of C. sequoiae var.
on Phornopsis juniperovora spore germi- juniperi were trapped as early as lateApril,but
nation. Phytopathology. 59(4): 402. dispersalwas notabundant until late May or early

Aqueousdiffusatesfrom foliageof J. virginiana Juneandit extended into October. Sporeswere
susceptibleand resistantto P. juniperovora were all dispersedonly during rainyperiods. Therewas no
found to give active stimulation of spore germina- evidence of long-distance dispersal; no spores
tion and germ-tube elongation. Two biologically were collected in volumetric traps 2 m from infected
active components were isolated, trees. Germination of spores began within 6 hoursand after 24 hours was more than 90 percent over

357. Pero, R.W.; Howard, F.L. 1970. Activity of the range 16-28° C. Germ tube growth was optimal
Juniper diffusates on spores of Phomopsis at 24-28° C. First infection of spur leaves of J.virginianaoccurredduring the period 14-28July in
juniperovora. Phytopathology. 60(3): 491- 1971 and 21 June-5Julyin 1972. Symptomson
495. 17 refs. spurleaveswere firstobserved on8 Augustin

1971, 19July in1972, and 21 July in 1973. Only
358. Peterson, G.W. 1965. Field survival and thepreviousyear's spur leaves and bothcurrent

growth of Phomopsis-blighted and non- and previousyears' juvenile leaves became
blighted eastern redcedar planting stock, infected. Whip leaves,the characteristicfoliage of
Plant Disease Reporter. 49(2): 121-123. 2 extremitiesof longshootson secondary and
refs. tertiarybranches,were not infected. Results

providea soundbasisfor determiningwhen
46 protectivefungicidesshouldbe applied.



362. Peterson, G.W. 1986. Resistance to Of five treatmentstested on Juniperus virginiana
Phomopsis juniperovora in geographic seedlings attacked by Phomopsis juniperovora in
seed sources of Juniperu$ virginiana. Gen. an eastern Nebraska nursery, only Puratized
Tech. Rep. WO-50. Washington, DC: U.S. AgriculturalSpray, (1, t I/2, or 2 pints/100 gal
Department of Agriculture, Forest Service: 65- water), gave good controJat the rates used.

Control was not improved by addition of two

69. spreader-stickers.

363. Peterson, G.W.; NuJand, D.; Weihing, J.L. 366. Scheld, H.W., Jr.; Kelman, A. 1963. Influence
1960. Tests of four fungicides for control of environmental factors on Phomopsis
of cedar btight. Plant Disease Reporter. juniperovora. Plant Disease Reporter.
44(9): 744-746.2 refs. 47(10): 932-935. 11 refs.

Treatments tested on Juniperus virginiana In cultures, optimum mycelial growth occurred at
seedlings attacked by Phomopsis juniperovora in 26oC on a solid medium and at 28° C in a liquid
an eastern Nebraska nursery were: (1) Puratized medium. Optimum temperature for germination of
Agricultural Spray at 1 1/2 pints/55 gal water; (2) conidia was 20° C. Light was essential to obtain
Kromad (5 percent Cd sebacate; 5 percent K fertile pycnidia. Maximum infection developed
chromate; 1 percent malachite green; 0.5 percent within the rangeof temperatures optimum for spore
auramine; 16 percent thiram) at 0.2 Ib/10 gaJwater; germination and mycelial growth. In overwintering
(3) Dodine (Cyprex 65-W) (65 percent NU- studies in the field, both mycelium and conidia in
dodecylguanidine acetate) at (a) 0.2 Ib/10 gal water pycnidia survived the winter on live, infected
and (b) 0.1 ab/10gal water; (4) Acti-dione RZ (1.3 seedlings of Juniperus virginiana; conidia in
percent cycloheximide (beta[2 -(3,5 - di methyl - 2 - pycnidia also survived the winter on surface debris.
oxocyctohexyl)- 2 - hydroxyethyl]-glutarimide); 75 Neither spores nor mycelium remained viable
percent pentachloronitrobenzene) at (a) 1.6oz/10 throughout the winter in tissues of seedlings buried
gal water and (b) 0.11 oz/10 gal water. (1) Gave in the soil.
very good control on 1 + 0 and 2 + 0 seedlings.

Blight incidence in (21)was lower than in controls 367. Slagg, C.M.; Wright, E. 1943. Control of
but much higher than in (1). (4a), (4b), and (3a) cedar blight in seedbeds. American Nurs-
proved toxic to the plants. (3b) was not toxic but
less effective than (1) and (2). Blight incidence in eryman. 78(7): 22-25.

All species of Juniperus are susceptible to attack
the 3 + 0 seedlings was too slight to give any by the cedar blight fungus (Phomopsis
significant results, juniperovora), but the disease is usuaJlymost

364. Peterson, G.W.; Otta, J.D. 1979. Controlling severe on eastern redcedar (J. virginiana), espe-
Phomopsis blight of junipers. American cially in the seedbed stage. Experiments carriedout during an epidemic of the blight in 1941
Nurseryman. 149(5): 15, 75-82.9 refs. revealed that under Kansas conditions thinly sown

The fungus Phomopsis juniperovora seedbeds are more severely attacked than thickly
(juniperivora) attacks Juniperus virginiana and J. sown beds; and in a preliminary experiment, it was
scopulorum as seedlings in nursery beds. The life observed that considerably less disease occurred
cycle and characteristics of the fungus are re- in a section of a seedbed watered by ditch irrigation
ported, and symptoms of infection in juniper are than in an adjacent section watered by an over-
described and distinguished from attack by the head sprinkler. All the standard fungicides tested
lesser cornstalk borer (Kabatina junipen) and blight reduced the amount of infection, but Special
caused by Cercospora sequoiae. Control of Semesan gave the greatest degree of control.
Phomopsis can be achieved by several simulta- Lime-sulphur, wettable sulphur, and arsenic
neous actions: weekly fungicide (mercury corn- compounds all produced more or lessserious
pounds, benomyl) application, weekly roguingof all burning of foliage, while the soils of plots treated
seedlings with dying foliage, and proper location of with bordeaux mixture became strongly alkaline. It
seedling beds (away from older stands, on well is believed that weekly spraying between June 1
drained sites). As the fungus is most likely to infect and October 1 will furnish adequate protection to
seedlings in moist conditions, irrigation and shading young seedlings. Sanitary measures, in particular
should be planned so that leaves do not remainwet the removal of blighted seedlings, will increase
for long periods. After transplanting, fungicide control. A combination of roguing and spraying
application to the early and late flushes of growth is reduced seedling loss from blight to 1.44 percent
a practical means of retaining control. The blight with bordeaux mixture, 1.63 percent with
rarely kills older trees. Cuprocide, and 0.55 percent with Special

Semesan.
365. Peterson, G.W.; Sumner, D.R.; Norman, C.

1965. Control of Phomopsis blight of 368. Wheeler, M.M.; Wheeler, D.M.S.; Peterson,
eastern redcedar seedlings. Plant Disease G.W. 1975. Anthraquinone pigments from
Reporter. 49(6): 529'531.3 refs. 47
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the phytopathogen Phomopsis juniperovora number of weevils present. Young pines from the
Hahn. Phytochemistry. 14(1): 288-289. seedling stage up to 4 or 5 feet in height suffer most

severely,especially if they are in the vicinity of
369. Wright, E.; Slagg, C.M. 1942. Some tentative freshly cut stumps, dying pines, or of logging or

conclusions resulting from plot analyses of buildingoperations. The weevil is attractedto the
Phomopsis-blighted Juniper seedlings in vicinityofpines infested by bark beetles, feeds upon
Great Plains nurseries during 1941. Phyto- the surroundingreproductionand the limbs of
pathology. 32: 19. infested trees, and later breeds in the roots. Losses

have been noticeablyheavier in areas under theOne-year-old seedlings of Juniperus virginiana
group selection method of cutting than where clearfrom Kansas seed proved no more resistant to

infection by Phomopsis juniperovora than those from cutting in strips isthe method used.
Nebraska seed. J. scopulorum, previously not

373. Berisford, C.W. 1974. Hymenopteroussprayed because it was considered highly resistant,
was so severely infected that spraying will be parasitoids of the eastern juniper bark
necessaryinthe future. Infectionofseedlings beetle, Phloeosinus dentatus (Co/eoptera:
generallybegan at the edgeof the seedbeds, later Scolytidae). Canadian Entomologist. 106(8):
workinginwards,andappearedto be directly 869-872.8 refs.
associatedwithwatersplashing. Seedlingswatered Ninespeciesof Hyrnenopterousparasiteswere
by overheadirrigationwere moreseverelyattacked caughtonadhesivetrapsas they were attractedto
thanthosewateredby ditchirrigation;densestands, logsof redcedar(Juniperus virginiana) infestedby
presumablybecausethey reducesplashing,tended Ph/oeosinusdentatus (Say) in Georgiain 1971 and
to retardratherthanto increasethe percentageof 1972. Allwere successfullyreared frominfested
infection.Roguingofdiseased plantswas not logs;and Cheiropachus arizonensis (Ashm.),
significantlybeneficial,except where infectionwas Eurytoma aequabilis ]Bugbee,Heydenia unica Cook
comparatively light. Of various sprays used, & Davis, and Spathius impus Matthews were reared
commercial bordeaux (5-5-50) gave most promise directly from larvae of P. dentatus, H. unica and
for control. Roptroceruseccoptogastri (Ratz.), Coeloides

pissodis (Ashm.), Rhopalicus pulchripennis (Crwf.)
Other Pests and E. conica Prov. Four of the species reared from

the logscommonlyattackDendroctonus fronta/is

370. Appleby, J.E.; Neiswander, R.B. 1965. Zimm. and/ps, spp., indicatingthat P. clentatusmay
be an importantalternatehostwhen the otherhost

Oiigotrophus apicis sp. N., a midge injuri- populationsare low.
ous to junipers; with key to species of

Oligotrophus found in the United States. 374. Berisford, C.W. 1975. Patterns of attack by
Ohio Journal of Science. 65: 166-175. the eastern juniper bark beetle, Phloeosinus

dentatus and some common associates.

371. Baxter, D.V. 1939. Some resupinate Journal of the Georgia Entomological Society.
polypores from the region of the Great 10(1): 37-42. 7 refs.
Lakes. XI. Michigan Academy of Science. 25: The attackpatternsof malesand femalesof
145-170. Phloeosinusdentatus (Say) and commonassociated

Givesdescriptionsof 10polypores,including insectson Juniperus wrginianawere determinedby
Poria ferox n. sp. fromdead woodof Juniperus usingstickytrapsattachedto the bolesof felled
monosperma and J. virginiana inArkansasand New trees. Associatedinsectsincludednine speciesof
Mexico. Hymenopterousparasites,three Cleridbeetle

predators,andtwo speciesof Cerambycidae. Two
372. Beal, J.A.; McClintick, K.B. 1943. The pales parasites,Spathius impusMatthews and Heydenia

weevil in Southern Pines. Journal of Eco- unica Cook& Davis,madeup about80 percentof
nomic Entomology. 36: 792-794. the parasitecomplex. Arrivalsof bothsexesof P.

The life historyand habitsof the palesweevil dentatus reacheda peak5 daysafter the initial
(Hy/obiuspales Herbst)inthe southernStates differ attackandwere lowafter50 days. The arrivalsof
somewhatfrom thoserecordedfor New England. In parasitesreacheda peak 40-50 days afterthe initial
the vicinityof Durham,NorthCarolina,there is one attack.
completegenerationanda partialsecondoverlap-
pinggenerationannually. The weevilappears to 375. Boldrev, M.I.; Wilde, W.H.A.; Smith, B.C. 1969.
breedonlyin the rootsof stumpsanddyingtrees, Predaceous ¢occineilid oviposition re-
and the larvae feed singly. Apparentlyall species of sponses to Juniperus wood. Canadian
pineare liableto attack,andsevere damagehas Entomologist. 101(11): 1199-1206. 10 refs.
beencausedto Cupressus arizonica. Juniperus in laboratoryexperimentsat Bellevilleand
virginiana is alsoattackedto some extent. Damage Guelph,Ontario,fourcoccinellidspecies(Cycloneda
isproportionalto the size of the trees andto the mundi, Ada/ia bipunctata, Coccinella transverso-

• 48 guttata richardsoni, and Co/eomegilia macu/ata



lengl) were strongly attracted to Juniperus virginiana Nebraska. Plant Disease Reporter. 41: 1058.
for oviposition.The attractantsubstancesappeared One- andtwo-year-oldseedlingsfrom the Bessey
to be in the wood. In laboratorycagesat tempera- Nurseryat Halsey,Nebraska,hadnumerousroot
turesof 24° to 29.5° C, ovipositiontook placeontest lesionscausedby Pratylenchus penetrans. Infected
boards atdistances up to 70 crn from the hostplant. 2-year-oldseedlingswere 6-8 cmin height,while
The possibilityis discussedof usingjuniperboards unaffectedseedlingswere 31-37 cm.
to aggregateovipositingcoccinellidfemalesin areas

where largeaphidinfestationsare expected. 380. Clakins, L.A. 1948. DDT in juniper mealybug
control. Journal of the Kansas Entomological

376. Boratynski, K. 1957. On the two species of Society.19(2): 60-62.
the genus Caru/aspis Macgillivray The junipermealybug(Pseudococcus junipen)
(Hornoptera: Coccccoidea, Diaspidinae) in can be eradicatedfrom heavilyinfestedtrees of the
Britain. Entomologists' Monthly Magazine. redcedar(Juniperus virginiana) varietiesby thor-
93(1 121): 246-251. 18 refs. oughlysprayingthe trunkand foliagewith a mixture

includesdiagnoses,life histories,anddrawingsof consistingof4 ouncesof 50 percentDDT wettable
Caru/aspisjuniperi and C. minima, the formerfound powderplus2 teaspoonsof NNOR (a commercial
on Chamaecyparis/awsoniana and C. nootkatensis, productcontainingrotenone)to 1gallonof water.
Cupressocyparis/ey/andii, Cupressusspp., Forprotectivespraying,2 ouncesof the 50 percent
Juniperus communis vat. hibemica (butnoton DDTwettablepowdercan be usedto the same
indigenousJ. communis), J. sinensis and J. amountsof NNOR andwater.
virginiana, Libocedrus decurrens, Sequoia gigantea,
and Thuja occidenta/is. C. minima has been found 381. Davis, T.C.; Kelley, W.D.; Coggans, J.F. 1972.
onlyat KewGardens (onJ. virginiana, 7". Curvularia intermedius (sic) associated with
occiclentalis, andC./awsoniana). The material seedling tip blight of Arizona cypress and
examinedyieldedno hymenopterousparasites, eastern redcedar. Plant Disease Reporter.

56(2): 192.2 refs.
377. Boyce, J.S. 1962. Greenhouse inoculations Reportsa recurrenceat AuburnForestNursery

of coniferous seedlings with Fomes during1970 ofattackon Cupressus arizonica by C.
annosus. Phytopathology. 52(1): 4. intermedia (previouslyrecordedin 1966), together

When seed of Pinus taeda,P. pa/ustris, P. witha similarbut lesssevere attackonJuniperus
echinata, P. e//iotUi,and P. strobus was sownover virginiana.
infectedpinerootsburied2-3 inchesin the soil,
infectionwas confirmedwithina yearonly onthe 382. Davis, W.C.; Wright, E.; Hartley, C. 1942.
roots of twodying P. echinata seedlingsand of one Diseases of forest-tree nursery stock. Civ.
apparentlyhealthyP. pa/ustris. When 1- or 2-year- Conserv. Corps For. Pub. 9. Washington, DC:
oldseedlingsof P. taeda, P. strobus, and Juniperus U.S. Federal Security Agency: 58-61.
virginiana were planted in potscontaininginfected

rootpieces, infectionoccurredinallspecieswithina 383. Dean, G.A. 1940. Report of the State Ento-
year--mostly inroots1-2 mm thick. In some mologist. Some insects causing injury toinoculumpieces,F. annosus wasstillaliveafter a
year in the soil. shade trees in 1939. Biennial Report of the

Kansas Horticultural Society. 45: 169-172.

378. Brener, W.D.; Setliff, E.C.; Norgren, R.L. 1974. Three sprayingswith1 pint of nicotinesulphate,2
Sclerophoma pythiophila associated with a quartsof winterorsummersprayoil,and 100 gallons
tip dieback of juniper in Wisconsin. Plant ofwater,appliedabout31 May, 1July, and 14
Disease Reporter. 58(7): 653-657. 21 refs. August,gave excellentcontrolof Cryptaspidiotusshasta ColemanonJuniperus virginiana and did not

Reportssurveysmade innurseriesin 1972and injurethe trees;whereinfestationwas severe,a
1973 to determinethe prevalenceof thisdisease. In fourthsprayingwasmade in mid-September.
1973, 45 outof the 53 nurserieshadinfectedstock. Satisfactorycontrolof Fascista (Gelechia)
The funguswas found onvariousselectionsof cercerisella Chamb.on Cercis canadensis was
Juniperus chinensis, J. glauca, J. horizonta/is,J. obtainedwithspraysof 3 poundsof leadarsenate
sabina, andJ. virginiana. Thisis thefirst reportof and2 quarts ofsummeroil in100 gallonsof water,
the funguson Juniperus in NorthAmerica. It is appliedinAprilandMay. Goodcontrolof Melasoma
believedto be a weak pathogen,andwinterinjury /ineatopunctata Forst.(Lina scfipta F.) on willows
may predisposebranchesto infection. Microscopi- andpoplarswasobtainedwitha sprayof 4 pounds
cal examinationof the pycnidiais necessaryto of lead arsenateand2 quartsof summeroil per 100
distinguishthis disease from juniperblight causedby gallonsof water. Notesare includedonthe biology
Phomopsis juniperovora, of these insects.

379. Caveness, F.E. 1957. Root-lesion nematode 384. Dean, G.A. 1942. Control of three red cedar
recovered from eastern redcedar at Halsey, scales. Kansas Horticultural Society. 6: 80-82.
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Describes life historiesand controls for three 388. Ellis, J.B.; Everhart, B.M. 1887. Additions to
scale insects: redcedar scale, Cryptaspidiotus Cercospora, Gioeosporium, and Cylindro-
shasta; Europeanfruit lecanium,Lecanium corni;, sporium. Journal of Mycology. 3:13-22.
andredcedarmealybug,Pseudococcusjuniperi.

389. Graves, A.A.; Witcher, W. 1971. Monochaetia
385. Doggett, C.A.; Hawley, V.; Norris, W. 1980. canker of Arizona cypress and redcedar in

Cricket damage to redcedar seedlings. South Carolina, Plant Disease Reporter.
Tree Planters Notes. 31(3): 18. 1 ref. 55(9): 810-813.20 refs.

Mortalityof 1+0 Juniperus virginiana seedlingsin Conidialmorphologyindicatesthatthe canker
a nurseryin NorthCarolina in 1979wasconfirmed diseaseof Cupressus arizonica and C. g/abra is
as dueto girdlingbycrickets(Gry//usassimilis) by causedby Monochaetia unicomis. In inoculation
experimentaltestingincagescontainingcrickets experiments,conidialsuspensionsof M. unicomis
and seedlings. Damagewas easilycontrolledby causedinfectionsinC. arizonica, C. glabra, and
insecticideapplication. Juniperus virginiana whenappliedto artificial

wounds,but infectedthe cypressesonlywhen
386. Dorninik, J. 1969. Further results of studies appliedto unwoundedplants. M. unicomis was

on the possibility of damage to the wood foundon C. arizonica andC. glabra throughout
of some tree species by Hyiotrupes muchof SouthCarolina,butnot on J. virginiana.
bajulus. Sylwan. 13(8): 39-42.6 refs. Polish.

Experimentsshowedthat woodof Thuja 390. Greene, H.C. 1942. Notes on Wisconsin
occidentalis, Chamaecyparis lawsoniana, C. parasitic fungi, il. Transactions of the
obtusa, C. pisifera, Pinus strobus, P. cembra, and Wisconsin Academy of Science, Arts and
Juniperus cornmuniswas not resistantto attackby Letters. 34: 83-98.
H. baju/us, and suffereddamagesimilarto that of Amongthe fungirecordedare Microsphaera alni
P. sylvestris. However,wood of Cryptomeria var. extensa and Phy/lactiniacoo/lea on Quercus
japonica and Juniperus virginiana causedhigh rubra, Gloeosporium septorioides on Quercus
mortalityof H. bajulus larvae, e/lipsoidalis, Uncinu/asalicis on Sa/ix rostrata,

Septoria salicina onSalix fragilis, Dothidella
387. Dwyer, W.W., Jr. 1951. Fomes annosus on betu/ina on Betula pumi/a var. glandu/ifera,

eastern redcedar in two Piedmont forests. Phomopsisjuniperovera, and Pestalotia funerea on
Journal of Forestry. 49(4): 259-262.6 refs. Juniperus virginiana and Septoria popu/ion

Examinationofover 10,300 cedars(Juniperus Popu/us nigra.
virginiana) in the DukeandCalhounForests
showedFomes annosusto be a commonand 391. Gremmen, J. 1963. Conifer inhabiting fungi.
seriouspathogenon thisspeciesintheseareas, il. Chloroscypha seaveri and Fabrella
The averagediameterfor all treesaffectedwas4 tsugae in the Netherlands. Weinheim,
inches. Trees below1 inchindiameterlargely Germany: Nova Hedwigia. 6(1/2): 21-27. 9
escapedlethalattack. The cedarwasattacked refs.
primarilyin pineforesttypes butalsoto varying CoversC. seaveri on Thuja plicata, C. sabinae
degreesin hardwoodforests. There may be a onJuniperus virginiana, C. cryptomeriae on
relationbetweenthisdistributionandthe fact that

Cryptorneriajaponica, and F. tsugae on Tsuga
F. annosus occurredcommonlyondead pine roots canadensis. Otherdiscomycetesfromthe same
andstumps;alsobetweenF. annosus attackand hostsare reviewed.
the greatererosioninpinethan inhardwood
forests. More diseasedtrees werefound on

392. Gunkel, W. 1963. (|) Cupressobium
erodedand gulliedpineslopesthaninany other ]uniperinum, a pest of Thuja occidentalis.location.Certainsoilsderivedfrombasic rocks
seemedto have a lowerincidenceof F. annosus Its morphology and biology. (il) Natural
thansoilsfrom acidrocks. The fungusfruitedon enemies and population fluctuations of C.
15 percentof thecedarsfoundto be attackedat ]uniperinum. Zeitschrift fuer Angewandte
Union. Root-to-roottransmissionandconidial Zoogie. 50(1; 3): 1-48; 329-341.41 refs.
sporulationon litterare otherpossiblemeans of German.
spread. Only sapwoodof cedar isinvadedby the Reportsresultsof a studyof C. juniperinurn on
fungus;heartwoodcontainsa principle,presumably 7".occidenta/is innorthwestGermany, where it
associatedwithcedarwoodoil, that istoxicto the causeddiscolorationanddiebackof branchlets. It
fungus. Redcedarapproachingpostand pole size wassuccessfullytransferredto 7".plicata, Juniperus
inthe Piedmontregion,as exemplifiedbythe two virginiana, and Chamaecyparis lawsoniana, but not
areasstudied,can be expectedto sustainlosses to J. cornmunis. Predators,parasites,and a fungus
exceeding10 percentof the trees, diseaseare discussed.Populationpeaksoccurred

in May andin October-November.
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393. Haseman, L.; McLane, S.R. 1940. The and solar heating with polyethylene sheeting were
history and biology of the Juniper midge compared for controlof Fusarium spp., plant-
(Contarinia juniperina Felt). Annales of the parasiticnematodesandweeds in an eastern
Entomological Society of America. 33: 432- redcedar(Juniperus virginiana) nursery. Alltreatmentscontrollednematodes. Solarheating
433, 612-614. andpolyethylene-sealeddazometwere less

Dead tipgrowthon Juniperus virginianacaused effectivethan methylbromidefor controlof
by Contarinia juniperina Feltwas firstobservedin Fusarium spp. Water-sealeddazometdid not
Missouriinthe late autumnof 1936and became controlFusarium spp.Only methylbromideand
moresevere in 1937 and 1938. The midgehas solarheatingcontrolledweeds. Seedlingsurvival
one generationa year andoverwintersin the larval followingautumnsowingwas poorbecauseof frost
stage in the top3 inchesof litterandsoilunderthe injury.
trees. Pupationoccursinspringandthe emer-

gence of adultsbeginsat the endof April. Mating, 396. Hodges, C.S. 1961. New hosts for
oviposition,anddeathusuallyoccurwithina few
days of emergence. Eggsare laid underthe base Cercospora thujina Plakidas. Plant Disease
of the needlesof new growthnearthe tip of the Reporter. 45(9): 745.2 refs.
twigsand hatchin abouta week. The larvaebore
under the base of the needlesandmake a cavityin 397. Hodges, C.S. 1962. Comparison of four
the soft twig;they do not becomefullyfed until similar fungi from Juniperus and related
Octoberor November,whentheydropto the conifers. Mycologia. 54(1): 62-69. 15 refs.
ground,thougha few maturelive larvaeoccurin A funguscausingseriousneedleblightof
the twigsthroughoutthe winterandeven inspring. Juniperus virginiana inthe easternU.S.A., previ-
The injuryappearsin earlysummeras a watery ouslythoughtto be Exosporium glomeru/osum, has
blister,butby late summerorearlyautumnmanyof beenidentifiedas Cercospora sequoiae var.
the twigsare cutandthe tipsbeginto dryand juniperi, it alsooccurredon Cupressus arizonica.
bleach. A severelyinfestedtree turnsbrownduring Taxonomy,hostrange,and distributionof thisand
late autumn,especiallyonthe southexposure,and of C.sequoiae (affectingThuja orienta/is, Sequoia
most of the brown tips breakoff duringthe winter, gigantea, S. sempervirens, Cupressusspp., and
After 2 or3 years of severeinjury,mostof thefine Chamaecyparis pisifera), Stigmina juniperina
growthis removedfrom thetrees. C. juniperina (affectingJuniperusspp.), and S. (Exosporium)
appears to be confinedtojunipers. In Missouriit g/omeru/osa (affectingJ. comrnunis) are discussed.
attacksJ. virginiana and J. scopu/orum the most
severelyandotherspeciesto a lesserextent,but 398. Hodges, C.S.; Kuhlman, E.G. 1974. Spread
has not been found on the uprightor pfitzer of Fomes annosus in roots of redcedar and
varietiesof J. chinensis. It iswidelydistributedin Ioblolly pine. Plant Disease Reporter. 58(3):
Missouri;has alsobeenobservedinKansas, 282-284. 14 refs.
Nebraska,andKentucky;andprobablyoccursin In separatetrialsin 1970 and1971, rootsof
otherstates. It appearsto be unaffectedby normal Juniperus virginiana and Pinus taeda in a mixed
winter coldorprolongedhighsummertempera- standin the Piedmontof NorthCarolinawere
tures, but infestationis reducedbyprolongedcold exposedand inoculatedwith F. annosus (either by
rainswhenthe adultsare emergingandovipositing, drillingor by contact),and the soilwasthen
The only effectivenaturalenemyis Platygasterpini replacedandleft for 6 months. There was substan-
Fonts,whichparasitizesthe larvae anddestroyed tialvariationbetweenthe two trialsinboththe
largenumbersin 1938 and 1939. numberof treesinfectedand the rateof spreadof

infection,andthe resultsgave nosatisfactory
394. Hess, C.E.; Welch, D.S. 1954. Chalaropsis explanationof the previouslyobserveddifferencein

thielavioides Peyronel found on evergreen mortalitybetweenthe twotree species.
grafting stock. Plant Disease Reporter.
38(6): 415-416. 399. Hodges, C.S.; May, L.C. 1972. A root dis-

ease of pine, araucaria and eucalyptus in
395. Hildebrand, D.M.; Dinkel, G.B. 1988. Brazil caused by a new species of

Basamid and solar heating effective for Cylindrocladium. Phytopathology. 62(8):
control of plant-parasitic nematodes at 898-901.9 refs.
Bessey Nursery, Nebraska. Gen. Tech. Rep. DescribesC. c/avatum, foundin four statesin S.
RM-167. Fort Collins, CO: U.S. Department of Brazil,where it attackstrees upto 15 years old.

Agriculture, Forest Service, Rocky Mountain Pathogenicitystudiesin Brazilshowedthat
Forest and Range Experiment Station: 139- seedlingsof allsevenspeciesof Pinus commonly
144. 11 refs. plantedtherewere killedin 2 weeks. Inthe U.S.A.,

FumigationwithDowfumeMC-33 (methyl Liriodendron tulipifera, Pinus taeda, and Araucaria
bromide/chloropicrin),granularBasamid(dazomet) angustifo/ia seedlingswere attackedand killed,
sealed by watersprayorpolyethylenesheeting, whereasJuniperus virginiana was not visibly 51
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affected; C. scoparium was less pathogenicthan C. Phaltan 50 W (N-trichloromethylthiophthalimide) at
clavatumon L. tulipifera and did not attack the concentrations of 2 lb/100 gai water at 10- to 14-
other species. The symptoms and spread patterns day intervals and after heavy rain, from the end of
are very similar to those of Fomes annosus. May to mid-September.

400. Hostetter, D.L.; Ignoffo, C.M.; Kearby, W.H. 403. Kim, K.C.; Park, J.D. 1984. Studies on
1975. Persistence of formulations of ecology and injury characteristics of
Bacillus thuringiensis spores and crystals Japanese Juniperus bark borer,
on eastern redcedar foliage in Missouri. Semanotus bifasciatus Motschuisky.
Journal of the Kansas Entomological Society. Korean Journal of Plant Protection. 23(2):
48(2): 189-193.5 refs. 109-115. 18 refs. Korean.

The persistenceof spraysof two preparations The biology,food-plantrange,and damage
containing spores of Bacillus thuringiensis caused by Semanotus bifasciatus, which recently _
(Thuricide and Dipel) on eastern redcedar caused severe damage to Juniperaceae in
(Juniperus virginiana), an ornamental tree grown in Chonnam Province, Korea Republic, were investi- !

residential areas of midwesternparts of the United gated. The mostsevere damage occurred on
States, was determined in field studies in Missouri. Juniperus chinensis and J. chinensis var. kaizuka,
Determination of the number of viable spores on which was studied for the first time; Thuja
foliage samples collected immediately before and occidentalis, Biota orientalis var. nepalensis (7.
after treatment and 1, 3, 7, 14, and 28 days after orientalis var. nepalensis), J. virginiana,
treatment and determination of the insecticidal Chamaecyparis obtusa and Thujopsis dolabrata
activityof the deposits(bybioassaywithlarvae of were alsoattacked in orderof descending intensity.
Trichoplusia ni (Hb.) showed that the addition of infestation was 16 percent in Kwangju, 6 percent in
both carbon and molasses to the Thuricide spray Hwasoon, and 4 percent in Damyang. Most (62
significantly protected spore viability and insecti- percent) of the larvae after penetrating the trunk
cidal activity. The insecticidal activity of Dipel and a bored downwards, 22 percent bored upwards, and
mixture of Thuricide and carbon was still detectable 16 percent bored horizontally; the damage was
14 days after treatment, greatest in trees or shrubs with stems 30-40 mm in

diameter at breast height. The species was
401. Howell, F.C.; Stambaugh, W.J. 1972. Rates univoltine,with an adult population peak from late '

of pathogenic and saprophytic develop- Marchto late Apriland a dailyemergencepeak at
ment of Fomes annosus in roots of domi- 1,300-1,500hoursaccordingto temperature.The

nant and suppressed eastern redcedar, egg stagelasted15.8-19.7 days,the larvalstage
Plant Disease Reporter. 56(11): 987-990. lasted112-126days,the pupalstage lasted15-21days,andthe adultlife spanwas 19 daysfor

F. annosusinoculationswere made by placing
inoculumbetweenthetwo partsof severedrootsof femalesand 16 days for males.
dominantand suppressedJuniperus virginiana ina 404. Kudon, L.H.; Berisford, C.W. 1980. Influence
pure standand inonemixedwithIoblollypine
(Pinus taeda). On bothsites,proximalmovement of brood hosts on host preferences of bark
of the fungus,from the pointof severance(and beetle parasites. Nature. 283(5744): 288-
inoculation),was greaterinrootsof dominanttrees 290. 18 refs.
(6.6 cm/month)thanin rootsof suppressedones Inthe U.S.A., the forestpest Dendroctonus
(4.2 cm/month). In bothclasses,rootpenetration fronta/is Zimm.is attackedby severalspeciesof
proximally (5.2 crn/month) exceeded distal spread Hymenopterous parasites, the most common of i
(3 cm/month). The results, which show a direct which also parasitize other bark beetles, including
relationship between tree vigor and F. annosus lps grandicollis (Eichh.), I. avulsus (Eichh.), L
susceptibility, differ from other results suggesting calligraphus (Germ.), L pini (Say), and Phloeosinus
that other factors must be considered, dentatus (Say). The increasing importance of pest

management has focused attention on the role of

402. Keiman, A.; Hodges,.C.S.; Garriss, H.R. 1960. natural enemies. However, the dynamics of
Needle blight of redcedar, Juniperus populationsof parasitesofscolytidsis not generally

knownbeyondestimatesof mortalitycaused by the
virginiana L. Plant Disease Reporter. 44(7): parasites.The hymenopteran-parasiteguildof D.
527-531.22 refs. fronta/is maykillupto 30 percentof a givenbrood.

A needleblightof J. virginiana in NorthCarolina, Since £).fronta/is is cyclicalin mostareas, with
SouthCarolina,and Virginiais characterizedby the epidemicsbeingfollowedbyvery lowpopulation
ashbrowncolorof affectedneedles,severe densities,otherscolytidhostsprobablyactas
defoliationof lower branches,and an unusual reservoirsfor certainspeciesof these parasites.
developmentof juvenileneedles. The fungus Conversely,duringD. frontalis epidemics,other
Exosporium glomerulosum is associatedwiththe beetles,suchas L grandicollis and P. dentatus,
disease,whichwas successfullycontrolledin a may competeas alternativehosts. Informationon
Christmas-treeplantationby sprayingwithOrtho parasitepreferencesfor D. frontalis and other52



associated bark beetles is necessaryto understand summer. The dry weights of the top and roots of
the interactions of this host-parasitecomplex. The each seedling were recorded. Although eight
authors report the results of a field study carried out species were affected by simulated acid rain, the
in Georgia to determine whether several known direction and magnitude of effects varied with
parasites of D. frontalis exhibit any preferences species and with treatment. Seedling emergence
between D. frontalis, I. grandicollis, and P. was stimulated by at least one acid treatment for
dentatus. Trap bolts for D. frontalis and L four species and inhibited for one species. Top
grandicollis were cut from ]obloHypine (Pinus growthwas stimulated for at least one acid
taeda) and those for Phloeosinus dentatus were cut treatment for four species, while root growth was
from eastern redcedar (Juniperus virginiana). The inhibited for one species. Except for one species,
parasites found included Heydenia unica Cook & whose emergence rate and top growth were both
Davis, Roptrocerus xylophagorum (Ratz.), affected, effects were confined to one measured
Coeloides pissodis (Ashm.), Dendrosoter sulcatus parameter.
Mues., Dinotiscus dendroctoni (Ashm.)
(Cecidostiba dendroctom), Spathiuspallidus 406. McDunnough, J. 1942. Notes on the early
Ashm., and S. impus Matthews. The results stages of two Eupithecia species (Lepi-
showed that parasites that were not host-specific deptera). Canadian Entomologist. 74: 202-
tended to attack the host on which they were 203.
reared but still retained the ability to use other Brief notes are given on the life history of
hosts if the preferred host was not available. This Eupithecia filmata Pears. taken from spruce, and
behavior was advantageous to the parasites in that on larval differences in what are considered by the
they could use allthe potential hosts more effi- author to be two closely related species of
ciently by switching to relativelymore abundant Eupithecia: E. gibsonataTayl. (chagnoni SwetO,
alternative hosts when populations of preferred which feeds on cedar (Thuja occidentalis); and E.
hosts decreased. This may also have increased arceuthata Fr. which feeds on juniper (Juniperus
prey diversity. It was thought that the switching virginiana).
mechanism would be particularly helpful to species
with relatively low host-finding efficiencies. The 407. McFeeley, J.C.; Roberts, E.P. 1974.
most common parasite in the study, R. Aureolaria grandiflora var. serrata, parasite
xy/ophagorum, wasunable to locatepotentialhosts of Juniperus virginiana. Plant Disease
presentin lownumbersin proportiontothe number Reporter. 58(9)" 773. 3 refs.locatedwhenhostswere abundant,but itsabilityto
attacka varietyof hosts apparentlyallowedit to Duringthe summerof 1973, A. grandiflora var.
maintainsubstantialpopulations.The impactof the serrata was observedgrowinginparasiticrelation-
parasiteguildof Dendroctonus fronta/is may have shipwith Quercus stellata (postoak), Q.
been affected bythe numbersof alternativehosts, mari/andica (blackjackoak), andJuniperus
Parasitesmay haveswitchedfrom otherhosts virginiana (easternredcedar)in LamarCounty,
duringexpansionsof D. fronta/is populationsif D. Texas;thisis the firstrecordof the parasiteoneasternredcedar.
fronta/is becamemuch more abundantthan the
'preferred'host. The host-selectionmechanism 408. Mead, F.W., ed. 1989. Bureau of nematol-thereforeservedto concentratethe parasiteson
the epidemichostafter a periodof time. As the ogy. Triology Tech. Rep. Gainesville, FL:
epidemicpopulationsdeclined,the parasitescould Florida Department of Agriculture Conserva-
acceptother hostsas they becamerelatively tion Service, Divisionof Plant Industries.
abundant,therebyreducingthe impactof parasites 28(10): 5-6.
on declininghostpopulations. New hostrecordsaccordingto Departmentof

Plant Industryfiles includedCriconemoides citri on
405. Lee, J.J.; Weber, D.E. 1979. The effect of Juniperus virginiana.

simulated acid rain on seedling emergence

and growth of eleven woody species. 409. Miller, J.K. 1943. Fomes annosus and
Forest Science. 25(3): 393-398.21 refs. redcedar. Journal of Forestry. 41" 37-40.

Seeds of 11 woodyspecieswere exposedto 2.3 Redcedar(Juniperus virginiana) inthe south-
cm/wkof simulatedsulfuricacid rain at pH values easternUnitedStatesmaybe attackedby Fomes
of 3.0, 3.5, or 4.0, orto a simulatedcontrolrainat annosus, whichkillstreesof all ages andcauses a
approximatelypH 5.6. All treatmentsalso con- pocketrotof buttlogs. This tree is particularly
taineda neutralmixtureof cationsandanions, susceptibleto attackbythe funguswhen over-
Seeds or seedlings were subject to ambient topped by competing trees, but F. annosus will
conditions, except for precipitation. Ambient rainfall cause little damage if cedars are grown on suitable
was excluded by a partial covering, which allowed sites and exposed to full sunlight. Silvicultural
some dry deposition. Seeds were planted in winter practices that reduce or eliminate competition for
1977; seedlings were harvested the following light should greatly reduce losses from the disease.
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410. Ostrofsky, A.; Ostrofsky, W.D. 1984. Kabatina 415. Peterson, G.W. 1987. Resistance to
juniperi associated with branch tip dieback Kabatina juniperi within Juniperus
of eastern redcedar in Maine. Plant Disease virginiana and Juniperus scopuiorum
Reporter. 68(4): 351. progenies. Phytopathotogy. 77(12): 1726-

The pathogen is newly reported from Maine, on 1728.
naturally occurring Juniperus virginiana.

416. Platt, W.D.; Cowling, E.8.; Hodges, C.S., Jr.
411. Ostrofsky, A.; Peterson, G.W. 1977. Occur- 1965. Resistance of coniferous root wood

rence of Kabatina juniperi on Juniperus and stem wood to decay by Fomes
virginiana in eastern Nebraska. Plant annosus. Phytopathology. 55(2): 130-131.
Disease Reporter. 61(6): 512-513. 9 refs. In testwith 16 tissue inoculata isolated from 8

In spring 1976, K. juniperiwas isolated from tree species, the isolates caused no more decay in
branches of J. virginianawith tip dieback. This is their associatedspecies than in others. Resistance
the first report of Kabatina spp. in the U.S.A. was greatest in Juniperus virginiana; intermediate

in Pinus resinosa, P. virginian& and P. palustris;
412. Ostrofsky, A.; Peterson, G.W. 1979. infection and lowest in P. echinata, P. elfiottiivar, elliottii, P.

of Juniperus virginiana by Kabatina taeda, and P. strobus. Stem wood was more
juniperi. Phytopathology. 69(9): 1040-1041. resistant than rootwood. In tests with tissue and

Symptoms are described for branchtip dieback monobasidiospore isolates on the stem sapwood of
caused by K. juniperi, and some cultural character- two species, the former caused more decay in P.
istics of the organism (isolated from several strobus. Liquidambar styracif/ua was highly
locations in Nebraska) are given. Wounding of resistant to both.
healthyfoliage before inoculationwas necessary
for successful infectionas the fungus entered 417. Ponnappa, K.M. 1975. Parasympodiella gen.
throughthe wound, nov. Transactions of the British Mycology

Society. 64(2): 344-345. 3 refs.
413. Ostrofsky, A.; Peterson, G.W. 1981. Etiologic Describesthe genusand P./axa comb. nov.

and cultural studies of Kabatina juniperi. (formerlySympodie/la laxa), which has been
Plant Disease Reporter. 65(11 ): 908-910. 8 recoveredfrom leavesof Eucalyptus panicu/ata in
refs. Brazil, and shoots of Juniperus virginiana in North

The fungus caused a branch tip dieback of Carolina.
Juniperus virginiana and J. scopulorum in eastern
Nebraska. infected tips became discoloredinearly 418. Prince, A.E. 1946. The biology of
spring; acervuliwere present in February,abundant Gymnosporangium nidus-avis Thaxter.
anderumpentin Apriland May, andwere present Farlowia. 2(4): 475-525.
in decreasingnumbersuntilOctober. Cultural Includestaxonomy(nidus-avis= juvenescens);
studiesare described. Sporegerminationwas geographicaldistribution;life history of the
maximumat 24° C and pH 6; lighthad no effect, spermogonial,aecial, and telia]phases;the
Woundingwas necessaryfor infectionto occurin pomaceoushostsand their relativesusceptibilityto
glasshousetests. Seedlingsbecameinfected G. nidus-avis; the average degree of susceptibility
whenincubatedat 100 percentrelativehumidity, of the threetelial hosts(Juniperus virginian& J.
24° C for 24 hoursor at 16o-28° C for 5 days. scopu/orum, and J. horizonta/is);a listof immune
Scanningelectronmicroscopyshowedthatthe species;andeconomicimportanceand control.
fungusenteredfoliagethroughwounds.

419. Rowan, S.J. 1960. Susceptibility of twenty-
414. Peterson, G.W. 1964. Heat treatment of three tree species to black root rot. Phyto-

nematode-infested eastern redcedar roots, pathology. 50(9): 653.
Plant Disease Reporter. 48(11 ): 862. 1 ref. Intestswithseedlingspot-grown in soilheavily

Brieflydescribessuccessfultestsmadeto infectedwithSclerotium bataticola and Fusarium
determinewhetherhot-watertreatmentcouldbe spp. atsoiltemperaturesof 85o-90o F,6 coniferous
used to kill root-lesionnematodes(Pratylenchus speciesdiedof rot and/orsoil temperature,and 11
penetrans) inJuniperus virginiana, as had been Pinusspecieswere ratedsusceptible. Of the rest,
donewith otherspecies. Survivalcountswere P. glabra and Juniperus virginiana were highly
made 4 monthslateron sample transplants,and resistant,and Cupressus arizonica, Taxodium
immersionin hot waterat 52oC for 2 minuteswas distichum, Chamaecyparis thyoides and Liquidam-
foundto have beenthe safest andmosteffective barstyraciflua were totallyresistant.
combination. Hot waterwasmoreinjuriousto roots
of healthyplants than to rootsof nematode-infected 420. Schuder, D.L. 1963. A juniper tip midge,
plants. Oligotrophus sp. Entomological Society of

America. 18: 60.

54



Describes the biology, bionomics (four broods in Thujopsis. Those from Libocedrus decurrens gave
one summer), etc., of this pest, which causes serious negative results on all species except L. decurrens.
damage to Juniperus virginiana var. cannaerti in Sixteen species of Cupressus proved susceptible to
Indiana, but is also reported from other regions and inoculation; on C.glabra and C. montana occa-
other species, in a trial of 11 insecticidal foliage sionai knob-like growths, but no typical galls, were
sprays and 3 granular systemics worked into the soil formed. One species, C. guadalupensis was
at 1 oz active principle/tree at 5 dates from April to apparently resistant. Galls were produced on
August, one application of the systemic Cygon Juniperus virginian& J. phoenicea, and on one
(dimethoate) gave almost complete control, plant of J. procera, but only small knob-like growths

were produced on J. hibernica and J. cedrus.

421. Shokova, R.J. 1983. Susceptibility of intro- Libocedrus decurrens and the threespecies of
duced woody plants to injury by sulphur Thuja tested proved susceptible. The original plant
dioxide. Byulleten Glavnogo Botanicheskii of Thujopsis dolabratawas negative in response,
Sada. 129: 55-57. 7 refs. Russian. but rooted cuttings from it developed typical rough

Shoots of 10 Betula spp. and 8 Juniperus spp. galls. Chamaecyparis lawsoniana developed non-
were exposed to 22 or 44 mg/m3SO2for 45 to 80 typicalovergrowths. Control punctures on thevarious hosts healedover in a normal manner. The
minutes, and leaf tissue injury was estimated 24, 48, results are not conclusive because of the differ-
and 72 hours after exposure. The severity of injury ences in the environmentaJconditions of the plants
(chlorosis and necrosis) was affected mainly by plant tested and the small number of inoculations on
origin (sp.), leaf age, and exposure duration. B. some of the species.
lenta, B. subcordata, J. virginian& and J. sabina
were the most resistantspp., and B. fontinalis, B. 424. Smith, i.M. 1978. Two new species of
papyrifera, J. sibirica, and J. communiswere among Trisetacus (Prostigmata: Eriophyoidea)
the least resistant, from berries of juniper in North America.

422. Smith, B.C.; Starratt, A.N.; Bodnaryk, R.P. Canadian Entomologist. 110(11)" 1157-1160.
1973. Oviposition responses of 10 refs.
Coleomegilla maculata lengi (Coleoptera: Trisetacus neoquadfisetus sp. n. is described
Coccinellidae) to the wood and extracts of from adultfemalesfoundinfestingberriesof Rocky
Juniperus virginiana and to various chemi- Mountainjuniper(Juniperus scopu/orum) insouthernBritishColumbiain May 1976. It is
cals. Entomological Society of America. 66(2)" suggestedthat specimensof T. quadrisetus (Thos.)
452-456. 14 refs. thathave been reportedfrom the same food-plant

Methodsare describedto determinethe effectsof inBritishColumbiain the past were infactthe new
differentsubstanceson the ovipositionbehaviorof species. T.batonrougei sp. n. is describedfrom
Ceratomegi/la (Co/eomegi//a macu/ata/engi Timb.). adultfemales infestingberries of easternredcedar
The preparation,assay, and chemistryof various (J. virginiana) inOntarioin September 1976.
materialsfrom the wood of Juniperus virginiana are

reported. Two fractions(A and 8) actedas oviposi- 425. Stevenson, J.A. 1940. A Nleliola on a new
tionstimulants,whereas surfacestreatedwith host genus. Plant Disease Reporter. 24: 325-
anotherfraction(C) were avoided. FractionsA and B
were polyphenolsof high-molecularweightand 326.
showedgeneralsimilaritiesto phlobaphenesfrom A fungusagreeingin morphologywithMe/io/a
othersources. FractionA caused apteraeof pinico/a Dearness,previouslydescribedfromPinus
Acyrthosiphon pisum (Harris)to formaggregateson echinata inNorthCarolina,has been found on
treatedfilter paper, o-Coumaric,salicylicand Juniperus virginiana inthe same state. This is the
protocatechuicacids,fluorescein,tanninandwiddroi firstrecordof Juniperus as a host for the genus
(2,3,4,4a,5,6,7,8-octahydro-1,1,4aalpha,7 beta- Me/io/a. The fungusformedcoloniesnotover 1-2
tetramethyl-1H.benzocyclohepten-7-ol)at concentra- mm indiameter,scatteredmostlyat or near the
tionsof 2.0-10.0 rag/50 cm2 influencedC. m./engi to base of the needle.
lay eggson or neartreated surfaces. Contactwith
fluorescein(2.0 rag/50cm2) increasedthe proportion 426. Tisserat, N.A.; Nus, A.; Barnes, L.W. 1991. A
of ovipositingfemales, canker disease of the Cupressaceae in

Kansas and Texas caused by Seiridium

423. Smith, C.O. 1939. Susceptibility of species of unicome. Plant Disease Reporter. 75(2): 138-
Cupressaceae to crown gag as determined 140. 13 refs.
by artificial inoculation. Journal of Agricul- S. unicorne causedcankersonorientalarborvi-
tural Research. 59: 919-925. tae (Thuja orienta/is)and eastern redcedar

Culturesof Bacterium tumefaciensisolatedfrom (Juniperus virginiana) in KansasandTexas and on
Prunus persica producedgallson Cupressus, Italiancypress(Cupressus sempervirens), Arizona
Juniperus, and Thuja. Cultures from Salix sp. cypress (C. arizonica), and Leyland cypress
producedgallson the same genera and on (Cupressocyparis leylandil) in Texas. The fungus
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was also associated with small, annual cankers on infestation did not appear to affect plant vigor
bald-cypress (Taxodium distichum) in Kansas despite the large numbers of spittle masses
landscape plantings. Cankers on Rocky Mountain observed.
(J. scopulorum) and Chinese (J. chinensis)junipers
and on northern white-cedar (Thuja occidentalis) 430. Wilford, BaH. 1940, The seedocorn maggot, a
developed 1 month after inoculationingreenhouse pest of red cedar seedlingso Journal of
or field studies. No evidence of host specificity in Forestry. 38: 658-859.
fungal isolates was found. The maggots (HylemyacHicrura) attack young

redcedar (Juniperus virginiana) seedlings through
427. Tisserat, N.A.; Rossman, A.Y.; Nus, A. 1988. the roots or the soft bark of the stem, eating the

A canker disease of Rocky Mountain soft tissue beneath the bark. The first indicationof
juniper caused by Botryosphaeria attack isan unhealthy appearance of the seedlings
stevensiL Plant Disease Reporter. 72(8): followed by wilting and yellowing of the stems at
699-701.17 refs. and above ground line, and finally the shredded

B. stevensii caused cankering of Rocky Moun- bark and injured roots indicate the damage done. If
tainjuniper (Juniperus scopulorum) in windbreak only lateral roots are attacked and conditionsare
and ornamental plantings in Kansas, U.S.A. favorable, adventitious roots may develop and the
Multiple,coalescing cankers resulted in branch plant may recover. It is suggested that infestations
dieback and sometimes tree mortality. The fungus may be prevented by using inorganic rather than
was also pathogenic to and caused canker organic fertilizers, applying them in the fall or after
formation on eastern redcedar (J. virginiana) and the seedlings are 1.5 to 2 inches above ground,
Chinesejuniper (J. chinensis) in greenhouse and and by delaying plantingso that seedlings do not
field inoculation studies. Apple and juniper isolates develop during the wet period. Satisfactory control
were host-specific, may be obtained by spraying carbon disulphide

emulsion (1 quart of 50 percent strength to 50

428. USDA Forest Service. 1959. Exospotium gallonsof water) at the rate of 1 pint per square
glomerulosum disease of Juniperus foot of soil surface.
virginian& Res. Rep. SE-25. Asheville, NC:
U.S. Department of Agriculture, Forest 431. Winter, T.G. 1989, Cypress and juniper
Service, Southeastern Forest Experiment aphids. Arboric. Res. Note 80. London, UK:
Station: 25-26. Department of Environment. 3 p. 3 refs.

In 1988, Cinara cupressi (mainly on XSevere infections in North and South Carolina
and Virginia have seriously damaged plantations, Cupressocyparis leylandii, but also onChamaecyparis lawsoniana and Thuja occidentalis)
causing 10-15 percent mortality and rendering and Cinara fresai (on Juniperus virginiana and J.
many plants unfit for sale as Christmas trees. chinensis, but not J. communis) occurred widely in
Infection usually begins in the lower branches,
progressing upwards and outwards; often only the southern England causing damage to ornamentals.Symptoms, the pests, and control measures are
needles on the tips of branches remain alive, described.
There are indications that the blight can be
controlled with bi-weekly applications of Phaltan 432. Witcher, W.; Baxter, L.W.; Marbut, S.A. 1973.
(no details) at 2 Ib/100gal water. Benomyi promising chemical for leaf and

429. Wheeler, A.G., Jr. 1984. Clastoptera stem diseases of redcedar and Arizona
arborina: seasonal history and habits on cypress. Plant Disease Reporter. 57(4): 315-
ornamental juniper in Pennsylvania 317.
(Homoptera:Cercopidae). Entomological Reportstrialswithseven differentfungicideson
Society of Washington. 86(4): 835-839. 9 refs. 2-year-oldChristmastrees of Juniperus virginianaand Cupressus arizonica that had been artificially

The seasonalhistoryand habitsof C/astoptera inoculated(withor withoutwounding)with
arbofina (whichwasoften misidentifiedinthe Monochaetia unicomis, Phomopsis juniperovora, or
easternU.S.A. as C.juniperina) wereobserved in Cercospora sequoiae var. junipefi in SouthCarolina
south-easternPennsylvaniaon an ornamental during1970-1972. Sprayingwith benomyl(signifi-
hedgeof Juniperus chinensis cv. Hetzii in 1981- cantlybetterthan the otherfungicides)eighttimes
1982. The overwinteredeggshatchedinmid-May, duringthe 3-year studyperiodgave goodcontrolof
and adultsbegan to appearin mid-July. Notes are all three fungi on both tree species. Laboratory
given on food-plants and distribution records of C. studies with pure cultures confirmed the results of
arborina from New York, North Carolina, and
Tennessee. The cercopid was found to develop the field trials.
larger populationson exotic ornamental junipers
than on the indigenousspecies J. virgini:ana',but
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433. Yamazaki, S. 1987. Serious damage to species in different types of soil, including alluvial
mahogany by the shoot borer Hypsipyla soilwitha highwater table, has beennoted andthe
grandella Zeiler (Lepidoptera, Pyralidae). generalrelationbetween extentand distributionof
Tropical Forestry. 8: 26-34. 5 refs. Japanese. rootsindifferentsitesand droughtresistanceis

The characteristicsandlifecycle ofthe pestH. pointedout. Injuryand death of woodyplantsfrom
grandella are described. Inan investigationinthe the effectsofdroughtwere oftenthe resultsof

continuousadverseconditionsover a long period,HumboldtExperimentalForest(Peru),recent
damage by thispest inSeptember-October1985 butdeathoftreesand shrubsonfloodplainsand
was greater inJuniperus virginianathan in terracessometimesoccurred ina relativelyshort
Swietenia sp. whileit wasvariablein Cedrela time ifthe water tablewas loweredrapidly. Effects

of earlydroughtwere wilting,discoloration,brasiliensis. The highestnumbersof alldevelop-
mentalstagesof the pest werefoundin March,but withering,orsheddingof foliage. An earlyoutward
numberswere alsohighin NovemberandApril- signof repeatedyearlydroughtamong deciduous
May. The distributionof the pestshoweda rapid treeswas greatreductionin sizeand numberof
spreadbetweenMarchand May. Methodsof leavesand defoliationofthe outerportionsof the

crown. Great injury was also often caused bycontrol using insecticides, biological control agents
such as Trichogrammasp., Bracon sp. and partial or total and sometimes repeated defoliation
Beauveria sp., and cultural control are discussed, by grasshoppers,webworms, and leaf-eating

larvae of other insects; such attacks usually

WEATHER-RELATED FACTORS occurredduringyears of greatdrought. Exposure
of brancheswithreducedfoliage to highinsolation,
great heat,andlowhumidity wasa common cause

434. Albertson, F.W. 1940. Studies of native of injury.Desiccationresultedinthe deathof the
redcedars in west central Kansas. Transac- smallerbranches,andpermittedthe entranceof
tions of the Kansas Academy of Sciences. 43: woodborers,otherinsectlarvae, andfungi.
85-95. Desiccationandwoodborerscausedthe deathof

Severe drought,whichbeganin 1933, caused the branchesto proceedrapidlydownwards;often
heavy mortalityto the nativeredcedar(Juniperus the entiretree succumbed. Effectof droughtupon
virginiana), whichis nowherecommoninthe Great the radialgrowthof uninjuredor leastinjuredtrees
Plains Region,and, in the area studied,wasfound in westernKansaswas ascertained. Trees that
to be restrictedto north-facingslopesof exposed retainedsome lifeat the closeof the drought
limestoneor protectedriverbanks, usuallyremainedaliveunlessinfestationby wood

borerswas socompleteor the treesso nearlydead
435. Albertson, F.W.; Weaver, J.E. 1945. Injury that theywere unableto resume growth. Recovery

and death or recovery of trees in prairie was shownprincipallyby renewedgrowthlocally
climate. Ecological Monographs. 15(4): 393- withinthe crown. In drysites,evenafter 3 or 4
433. yearsof goodprecipitation,leafybrancheswere

sometimesfew and foliage was sparse; but where
This study describes the effects of the greatest

drought since meteorological recordswere l_ept,on drought had been less severe, the foliage of the
forests and trees growing in a prairieclimate. The renewed portionsof the crown was unusually
area considered extends from Iowato Colorado dense. Where moisture was plentiful, the dead

branches in the tops of the crowns were often soonand from Oklahoma to Canada. Dataare drawn
from a wide range of sources; they include pre- obscured by new ones. Sprouts developed from
drought surveys of trees and conditions for their the bases of some trees and grew rapidly. Dead
growth in grassland, which give a necessary trees were partly replaced by seedlings, but only
background for an understanding of their injuryand where the trees grew naturally. In this manner,
death or recovery in different sites. The chief redcedars(Juniperus virginiana) continued to
cause of injury was lack of sufficient available replacetheir losses through the drought. Seedlingswere not found in plantations, windbreaks, or
water, dueto lowprecipitationandaccentuatedby hedgerowsinmixedprairie. The report is illus-one or moreof severalcauses,suchas competition
for water bygrasses,decreasedrateof infiltration, tratedbyover60 photographs.
andrapidrun-off,dryingup ofstreamsandsprings,
anda rapid fallof the water tableinravinesand 436. Goebel, C.J.; Deitschman, G.H. 1967. Ice
lowlandterraces. Other factorswere lowhumidity, storm damage to planted conifers in iowa.
highevaporation,desiccatingwinds,andthe Journal of Forestry. 65(7)" 496-497.
inabilityof trees to accommodatetheir rootsystems Studyof climatologicalrecordssuggeststhat
to the rapidlychangingenvironment.Unrestricted damagingice stormscan be expectedin Iowaat 7-
grazingwas a commoncauseofexcessive to 10-year intervals. Afterthe severe ice stormof
mortalityinplantationsandwindbreaks.Experi- February16, 1961, a surveywas made of (1) Pinus
mentaldata onthe harmfuleffectsof competition strobus, (2) P. sy/vestris, (3) Thuja occidentalis, (4)
withgrassonbothrootsandshootsof treesare Pinus nigra, (5) Picea abies, and (6) Juniperus
presented. Rootdistributionof thesame tree virginiana,andtheirrelativesusceptibility=The
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survey indicatedthat: youngtrees lessthan 20 feet 439. Inoue, Y.; Kakihara, M. 1958. Studies on the
high did notsustain injury;(1) and (2) suffered snow-damaged forest in Kasuya University
greatestdamage;(3) and (4) sufferedlessseverely; Forest. Rep. 9. Kyushu University of Forestry:
and(5) and (6) were notaffectedat all. 1-27. Japanese.

Analyzesthe damagedone by an exceptional
437. Hinckley, T.M.; Dougherty, P.M.; Lassoie, J.P.; snowstorm(30 cm fall vs. the previousrecorded

Roberts, J.E.; Teskey, R.O. 1979. A severe maximumof only8 cm)in February 1956. Damage
drought: impact on tree growth, phenology, on the southand eastslopeswas greaterthanelse-
net photosynthetic rate and water relations, where. DamageamongJapanese cedar (Cryptom-
American Midland Naturalist. 102(2): 307-316. eriajaponica) was greaterongentle thanon steep
29 refs. slopes,and in16-year standsit was greateronthe

Anunusuallyseveredroughtoccurredincentral lowerslopesthanon the upper. C. japonica and
Missouriduringthe summerof 1976. The drought pencilcedar(Juniperus virginiana) were more
resultedinan averagesoilwater potentialof -26.1 heavilydamagedthanotherspecies,witha higher
barsin the upper45 cmof the soil profilein spiteof incidenceinthe youngerstands,but the thickestand
the additionof 4.9 cm of irrigationwater. Itseffects tallesttreessufferedmosttop-breakage. The height
on phenology,growth,physiologicalprocesses,and abovegroundof the pointof breakage rosewithage
water relationsof whiteoak (Quercus a/ba) andeight of tree. Damageincreasedwithstanddensity,
otherspeciesfoundinthisoak-hickoryforestwere showingthe needfor suitablethinning.Volumeand
examined. The droughthad a dramaticimpacton numberof treesdamagedare tabulatedby species.
base (presunrise)xylempressurepotentialof white
oak inboth irrigated (-19.6 to -34.3 bars)and 440. Maggrett, H.I. 1940. The ability of certain
nonirrigatedspecimens(-27.8 to -45.2 bars), common trees to withstand drought in
Growthwas reduced;die-backincreased,net southeastern South Dakota. Proceedings of
photosyntheticrate wasdepressedto nearthe the South Dakota Academy of Science. 20: 84-
compensationpoint,and phenologicalpatternsin 90.
thefollowingyear (1977) were altered. An estima- The percentagesurvivalvaluesof some common
tionof the numberof dayson whichstomatawere trees, asshownby a fieldsurveyextendingfrom
closedfor mostof the photoperiodwascomparedto 1934 to 1939, were redcedar97, Chineseelm 97,
the numberof dayswhen mature leaveswere hackberry96, ponderosapine92, honeylocust88,
present.The followingrankingof speciesbasedon bur oak85, Americanelm 79, cottonwood78, green
thisindexof stomatalcontrolwas possible(from ash 63, whitewillow63, boxelder56, andblack
mostto leasttime spentwithstomata closed): walnut55. The averagesurvivalvalue for allwas 76
sunflower> floweringdogwood= blackwalnut> percent.
sugarmaple> northernred oak > whiteoak =

easternredcedar= blackoak. Variousdrought 441. Pallardy, S.G.; Parker, W.C.; Whitehouse, D.L.;
avoidancemechanismsare also presentedand Hinckley, T.M.; Teskey, R.O. 1983. Physi-
discussedin regardtothese eight species. The long oiogical responses to drought and droughtperiodsof lowsoilwater potentialsandbase xylem
pressurepotentialsexperiencedduringthe drought adaptation in woody species. In: Randall, D.,
of 1976 didnot preventthe recoveryof the growth ed. Proceedings, 2d annual plant biochemistry
processesthat autumnorthe subsequentspring. All physiology symposium; 1983 April 6-8; Colum-
studyspeciesseemedwell-adaptedto survivaland bia, MO. Current Topics on Plant Biochemistry
to continuedfunctioningduringthisseveredrought. Physiology. 2: 185-199. 27 refs.

Discussespublishedworkwithsectionson plant
438. Holubcik, M. 1960. Damage to trees by wind distributionand sitewater regime,and recentwork

and snow on 8 and 9 January, 1959 in the on responsesto droughtanddroughtadaptationin
Kysihybel Arboretum near Banska oak/hickoryforestspecies(includingJuniperus
Stiavnica. Vedecke Prace Vyskhumneho virginianaand Jug/ans nigra).
Ustavu Lesneho Hospodarstva vo Zvolene,
Bansk. Stiav. 1: 97-106. SIovak. 442. Pool, R.J. 1939. Some reactions of the

The combinationof wetsnow, unfrozenground, vegetation in the towns and cities of Ne-
anda northerlywind (force6) causedmostly braska to the great drought. Bulletin of the
selectivedamage, i.e., to individualtreeswithsmall Torrey Botanical Club. 66: 457-456.
crowns,orto suppressedtrees, butalsoconsider- Observationsduringthe severe droughtperiods
abledamageto standsof Thuja occidenta/is, prevailingbetween1933 and 1938 in the northern
Juniperus virginiana, and, inpart,to Pinus f/exilis, prairieandplainsregionof the UnitedStates have
Youngerstandsof Chainaecyparis/awsoniana, P. given someindicationof the droughtresistanceof a
nigra, P. rigida, andP. nigra var. calabricaalso numberof nativeand introducedtree species. Celtis
sufferedbadly. Otherspecies,e.g., Pinus peuce, occidentalis hasconsistentlyshownthe greatest
Abies spp.,and Picea spp., provedresistant, droughtresistanceamongnativehardwoods;other
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species, in decreasing order of resistance,are CONTROL OF EASTERN REDCEDAR
Gleditsia triacanthos, Fraxinus pennsylvanica vat.
lanceolata, Acer saccharinurn, P/atanus occidenta/is, 446. Alexander, H. 1993. Controging juniper: fire
Ulrnusamericana, and U. fu/va. Of the planted and goats, a combination. Rangelands.
hardwoods, Quercus rnacrocarpawas ratherhighly 15(6): 257-259.
resistant,and U/musparvifo/ia didwell,thoughmost
treesof the latterare too youngfor a reliable 447. Bernardo, D.J.; Engle, D.M.; McCollum, E.T.
estimate of theirsusceptibilityto be made. Among 1988. An economic assessment of risk and
the conifers, Juniperus virginiana sufferedlittle,and
good survivalhas alsobeenshownby Pinus nigra returns from prescribed burning on
and P. sylvestris. Most of the othertree species taligrass prairie. Journal of Range Manage-
occurringin the region,bothhardwoodsand ment. 41 (2): 178-183.
softwoods,have sufferedveryseverely.

448. Bernardo, D.J.; Engle, D.M.; McCollum, F.T.
443. Radu, S. 1960. injurious effects of snow on 1992. An economic assessment of risk and

Juniperus virginiana and other species, returns from prescribed burning to control
Revista Padurilor. 75(3): 173-176.6 refs. eastern redcedar. In: Bidwell, T.G.; Titus, D.;
Rumanian. Cassels, D., eds. Range Research Highlights,

Describes injuriescaused to exotic conifers, and 1983-1991. Circ. E. 905. Stillwater, OK:
especially to J. virginiana in the arboretum at Oklahoma State University, Cooperative
Simeria, by a heavy snowfall after prolongedfrost in Extension Service: 36-38.
February 1958 (3 times the normalfall for the month
fell in 3 days). A large number of junipers (2,679) 449. Bidwell, T.G.; Moseley, M.E. 1989. Eastern
were uprooted,twistedor brokenoff. Thuja redcedar'- Oklahoma's centennial brush

occidenta/is and Charnaecyparis/awsoniana problem. Circ. E. 892. Stillwater, OK: Okla-
sufferedlessseverely, horna State University, Cooperative Extension

444. Stoeckeler, J.H. 1965. Spring frost damage in Service. 4 p.
young forest plantings near La Crosse, 450. Bidwell, T.G.; Stritzke, J.F.; Engle, D.M. 1989.
Wisconsin. Journal of Forestry. 63(1): 12-14. Eastern redcedar update, 1989. Stillwater,
21 refs. OK: Oklahoma State University, Cooperative

Ratingsfromobservationsof frostinjury (occur-
ringin May 1963)to 13 speciesin2- and 3-year-old Extension Service. 4 p.
plantationsare: very sensitive-blackwalnut,white
ash, and red oak; moderatelysensitive-Norway 451. Bidwell, T.G.; Lochmiller, R.L.; Engle, D.M.;
spruce,whitespruce,Europeanlarch;slightly Stritzke, J.F.; Anderson, S. 1991. Eastern
sensitive-Austrianpine; andnotsensitive-jack, redcedar update--1991. Stillwater, OK:
ponderosa,red,Scots andwhitepines,and eastern Oklahoma State University, Cooperative
redcedar. Extension Service. 4 p.

445. Traci, C. 1975. The effects of the 1973 452. Briggs, J.M.; Gibson, D.J. 1992. Effect of fire
drought on the conifer plantations on on tree spatial patterns in a tallgrass
eroded sites in the Cheia-Macin area in the prairie landscape. Bulletin of the Torrey
forest=steppe of N. Dobruja. Revista Botanical Club. 119(3): 300-307.
Padurilor. 90(1): 25-30. Romanian. Spatialpatternsof trees invadinga tallgrass

Tabulates,by coniferspeciesandsite types,the prairiein northeastKansas, U.S.A.,were examined
extentof crownkillingin mixedconifer/hardwood usinga GeographicalInformationSystem. Without
plantations8 to 12years old onsitesalready burningand withadequatemoisturelevels,the
describedin Rumania. Pinus nigraand (especially) numberof treesincreasedovera 5-year periodby
P. sy/vestris were severelydamaged,mortalitybeing over60 percent,whileinan area burnedannually
concentratedonthe skeletalsoilson southfacing the numberof trees decreased. Undera varietyof
slopesand attotalstanddensitiesmore thanor burningregimesJuniperus virginiana and Celtis
equal to 8,000 trees/ha. Juniperusvirginian& P. occidenta/iswere significantlymoreuniformintheir
jeffreyi, and P. ponderosa wereundamaged. Most distributionpatternthanPopu/us de/toides and
hardwoodssufferedlittledamageapart from Gleditsia triacanthos. Inaddition,three tree
prematureleaf shedding,butRobinia pseudoacacia species(G. triacanthos,J. virginiana, and U.
was severelydamaged, it is concludedthat P. nigra americana) hada significantincreaseinthe degree
and P. sy/vestris shouldform notmorethan25-30 of aggregationwithincreasingtree height,while C.
percentof the stand,andthat P. sy/vestris should occidenta/is showednorelationshipbetween
notbe usedonthe driestsites,whichshouldbe aggregationandtree height. There were significant
plantedat a densityof 3,000-5,000/ha.
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associations between adult and juvenile trees at The fourth report on this project describes inter
various scales, with bird-dispersed J. virginiana alia experimentswith various preparations of 2,4-D
having a higher critical distance (39 m) than wind- and 2,4,5-T esters (separately or together) in
dispersed G. triacanthos and U. americana. The aqueous solution, used as foliage sprays, applied
spatial pattern of tree species appears to be to wounds made in stems, and painted or sprayed
affected by the means of dispersion; trees with in winter on stems with bark intact. The advan-
wind-dispersed seeds had clumped distributions, tages of bark treatment were so marked that foliage
whereas most trees with bird-dispersed seeds were spraying of woody plants was discontinued in
regular to random in their dispersion patterns. The midsummer. Broadleaved herbs were most easily
spatial pattern of trees invading tallgrass prairie is a controlled by spring spraying. The various esters
function of the burning regime dispersal vectors, represented in the preparations appeared equal in
habitat availability, and reproductive mode. effect, and a concentration of 0.25 percent ap-

peared entirely adequate. Some herbs required
453. Buehring, N.W.; Santlemann, P.W.; Elwell, H. several sprayings. All ferns were comparatively

1970. Responses of eastern redcedar to resistant. Blackberrieswere controlled by cutting in
various control procedures. Southern Weed winterand sprayingnewshootsas theyappeared;
Science Society. 23: 244. they wereparticularlysensitiveto 2,4,5-T. The

Earlyspringburninggave excellentcontrolof baseof woodyplantsmay be sprayedinwinterand
Juniperus virginiana lessthan 18 incheshigh,but possiblyinsummer. Concentrationsof 20-25
the use of a rotarybrushcutteragainststemsof percentwere highlyeffective,and concentrations
0.5-1.25 inbasal diameterresultedin22 percent as lowas 5-10 percentmightpossiblywork. Since
regrowth. Undilutedpicloram-Kinjectedinwinter, insomeplantstherewaslittledownwardmovement
spring,andsummerat 1 and3 ml per inchof d.b.h, of the killingeffect,treatmentsshouldbe made
gave goodtopkill,butesterand amineformula- belowthe lowermostbranchesor at leastto their
tionsof 2,4,5-T and 2,4-D at 1 and 3 ml per inchof bases. Barksprays,thoughhighlyeffective,were
d.b.h,were ineffective.Among granularmaterials slowacting,andplantsso treatedmay come into
testedinspringand summer,picloram10 percent leaf andgrowfor 5 monthsafter the treatment.
a.i. at 3-6 teaspoonfulsandchlorfenacat9 Speciespreviouslyunaffected,e.g., Picea abies,
teaspoonfulsper inchofd.b.h, gave goodcontrol, Pinus strobus, Kalmia/atifolia, Juniperus communis
butdicambaat 1,3, and6 teaspoonfuls,fenuronat var. depressaand J. virginiana,now appearto be
1,2, and 3 teaspoonfulsand monuron-TCAat 3, 6, controllableby a singleapplication.
and 9 teaspoonfulswere inadequate. Foliar+ stem
sprays giving more than 80 percent kill of trees2-4 458. Elwell, H.M. 1948. Preliminary report of
feet highand7-8 feet highincludedparaquatat 1 chemicals for brush control. Oklahoma
and 2 Ib/acre+ 0.5 percentwetter and4 Ib/acre Crops and Soils. 41-44. 4 refs.
(alone),dicambaat 3 and 6 Ib/acre,dicambaat 2 Testswere made ofaqueousspraysolutions
Ib/acre+ 2,4,5-T esterat4 Ib/acre,2,4-D + containing2,000 p.p.m,of 2,4-D. The highest
dichlorpropat 4 Ib/acreeach or 8 Ib/acreeach,and percentof plantsaffectedoccurredonbrush4-7
AMS at 50 and75 Ib/100gal spray. A foliar feet high. The 2,4-D spraydid notseemto be
applicationof 2,4,5-T amine+ picloram,eachat 2 effectiveonthe largertrees. One applicationof
Ib/acrein 10 gallonspray,gave morethan70 sprayproduced80-95 percentdefoliationof Rhus
percenttop-kill, glabra, Prunus angustifolia, Robinia pseudoacacia,

Gleditsia triacanthos, Diospyros virginiana, and

454. Buehring, N.W.; Santelmann, P.W.; Elwell, Sassafras varifo/ium;50-75percent defoliationof
H.M. 1971. Responses of eastern redcedar Quercus marilandica, (9. ste/lata, Q. muehlenbergii,
to control procedures (Juniperus andSa/ix nigra; it had noeffecton U/musspp.,

Prosopis spp.,Celtis spp.,Hicoria buck/eyi,
virginiana). Journal of Range Management. Mac/ura pomifera, andJuniperus virginiana. In
24(5): 378-382. general,the 2,4-D appearsto cause a gradual

dyingof the trees andbrush. The leavesturn
455. Crathorne, G.L.; Scott, W.T.; Ritty, P.M. 1982. brown,and often the twigscurl and twistin2-3

Eastern redcedar control in Kansas: weeks. The plantsmostreadilyaffectedsoon
control of Juniperus virginiana on range- developedan abnormalknottygrowthof the
land. Down to Earth. 38(1): 1-6. cambiumlayeralongthe mainstems, whichoften

causedcracking. Spraywas nottoxicto native
456. Dalrymple, R.L. 1969. Cedar control in grassesbutkilledbroadleavedplantssuchas

southern Oklahoma. Southern Weed Sci- cottonand legumes. It is lightand driftsreadily.

ence Society. 22: 272-273. Trees, brush,and otherplantssprayedwith
ammate(1 poundpergallonof water) began to turn

457. Egler, F.E. 1950. Herbicide effects in 24-48 hours. Allthe speciesmentionedabove
Connecticut vegetation, 1949. Botanical were affected. Terminaltwigswere oftenkilledby
Gazette. 112(1): 76-85. 3 refs. oneapplication,buta secondor thirdapplication6O



was sometimes necessary to completely kill 19 seconds in eight 32-ha pastures at a cost of
regrowth. Ammate spray appears to be heavy, and $0.03/treated tree.
drifting of the mist can be controlled. For this
reason, it can be used advantageously for control- 462. Engle, D.M.; Stritzke, J.F. 1992. igniting
ling underbrush, weeds, etc., in orchards, gardens, crowns of partia|iy scorched juniper. In:
etc. Experiments were also made in poison-girdling Bidwell, T.G.; Titus, D.; Cassels, D., eds.
near ground level with various preparations of 2,4- Range Research Highlights, 1983-1991. Circ.
D, ammate, and sodium arsenite, in general,poor E. 905. Stillwater, OK: Oklahoma State Univer-
results were obtained with the 2,4-D preparations, sity, Cooperative Extension Service: 15-16.
Ammate was effective on small trees. Sodium
arsenite was the only chemical that killed large
trees. None of the chemicals were effective when 463. Engle, D.M.; Stritzke, J.F.; Claypool, P.L. 1988.

Effect of paraquat plus prescribed burning
applied in holes punchedin trees. The best time

on eastern redcedar (Juniperus virginiana).for girdlingand poisoningseemsto be duringa
summer dormantperiod,or about2-3 weeksbefore Weed Technology. 2(2): 172-174. 11 refs.
leaves fall. Paraquat wasevaluatedas a pre-treatmentfor J.

virginiana before springburningintallgrassprairie.

459. Elwell, H.M.; Santelmann, P.W.; Stritzke, J.F.; Wettingsprays ofparaquatat 0.3 or 0.6 g/literwere
Greer, H. 1974. Brush control research in applied to crowns of small (0.8-1.5 m), medium(1.5-
Oklahoma. Bull. B-712. Stillwater, OK: 2.5 m), and large(2.5-5.0 m) J. virgJnianatrees in
Oklahoma State University, Agriculture August1983 and1984 before prescribedburnsinthe springof 1984 and 1985. Paraquatalone at 0.6
Experiment Station. 46 p. 28 refs. g/literkilledabout90 percentof the crownof small

Reviewsresearchdating fromearly experiments treesbutas littleas 30 percentof the crownof large
upto the present,includingdetailsof the controlof trees. Paraquatpre-treatmentsincreasedpost-fire
Juniperus ashei, J. virginian& Carya spp., damageto small-and medium-sizetrees and
Crataegus spp.,Diospyros virginian& Quercus partiallycompensatedfor lightfinefuel loading.
mari/andica, Q. stel/ata, U/musa/at& and U.

americana. 464. Engle, D.M.; Bernardo, D.J.; Hunter, T.D.;

460. Engle, D.M.; Kulbeth, J.D. 1992. Fuel and Stfitzke, J.F.; Bidwell, T.G. 1992. A decision
weather related to kill of eastern redcedar support system for eastern redcedar con-troi. In: Bidwell, T.G.; Titus, D.; Cassels, D.,
from fire. In: Bidwell, T.G.; Titus, D.; Cassels,

eds. Range Research Highlights, 1983-1991.
D., eds. Range Research Highlights, 1983- Circ. E. 905. Stillwater, OK: Oklahoma State
1991. Circ. E. 905. Stillwater, OK: Oklahoma University, Cooperative Extension Service: 16.
State University, Cooperative Extension

Service: 14-15. 465. Fletchall, O.H. 1956. Brush control with CMU
in bands and grids. Proceedings, 13th Annual

461. Engle, D.M.; Stritzke, J.F. 1992. Enhancing North Central Weed Control Conference: 70.

control of eastern redcedar through (Weed Abstracts. 6(6): 1357.)
individual plant ignition following pre- An area of brushregrowth(originallycleared
scribed burning. Journal of Range Manage- about1935) wastreated in July 1955 with monuron
ment. 45(5): 493-495. 12 refs. 15 Ib/acre applied as a dry powder in three ways: (1)

Fire-scorched crowns of livingeastern redcedar in 2-inch strips, 4, 8, 12, and 16 feet apart; (2) in a
(Juniperus virginiana) were ignitedusing a propane gridpattern with 2-inch strips at right angles to each
torch in three studies on range sites in Payne other 4, 8, 12, and 16 feet apart each way; and (3) in
County, Oklahoma. In the first study, 98 fire- a narrowcircular band around each tree, about 1
scorched trees were ignited 20-64 days after a foot from the base. The mean percent defoliation
controlled burn. Igniting scorched trees in several from all treatments 14 months later was: Quercus
positionskilled 90 percentof the crownand two- stellata 91; Quercus velutina 90; Q. alba 76; Carya
thirds of the trees regardless of their size. Logistic spp. 73; Juniperus virginiana 49; Juglans spp. 25.
regression models indicated that rebuming was Naturaldefoliation due to drought ranged from 10 to
more effective on trees already badly damaged by 20 percent for Quercusand Carya spp. and was little
the controlled burn. In the second study, one lessthan that indicatedfor the treated J. virginiana
person equipped with a self-contained backpack and Juglans spp. Method (3) gave the most rapid
propane burner used single-point ignition to treat and the greatest (95 percent) defoliation; (2) gave 89

an average of one tree every 17 seconds (range percent and (1) gave 84 percent. Trees that were11-20 seconds) on 0.25-ha plots. Effectivenessof within 2 feet of a monuron strip averaged 88 percent
the single-point ignition declined with increasing defoliation compared with 78-79 percent for those
tree size. In the third study of operational effective- further away. Less grass was killed with (1) than
ness, the average time required to burn a tree was with (3).
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466. Herron, J.W. 1958. A new concept of brush Garlonkilledthe entire rootsystems. The herbicide/
control using a pelleted material. Proceed- polyglycolmixturesdidnot provideconsistenttree
ings, 15th Annual North Central Weed Control control.
Conference: 27-28. (Weed Abstracts. 8(8):

471. Neely, D.; Crowley, W.R., Jr. 1974. Toxicity of
1503.) soil-applied herbicides to shade trees.

Preliminaryresultsindicatethat fenuronpelletsat
12-18 Ib/acrewillkillorseverelyinjureFraxinus Horticultural Science. 9(2): 147-149.8 refs.
americana, Caryaspp., Quercus spp.,Ulmus spp., Seventeencommercialproductscontaining11
Morus a/ba, Maclura pomifera, Juniperus virginiana, herbicidesusedto controlweeds in lawnswere
Acer sp., Rhus radicans, Ceitis occidenta/is,Cercis testedfor threeconsecutiveseasons at rates
canac/ensis,Robinia pseudoacacia, andSassafras recommendedby the manufacturersand at threetimesthoseratesin establishedplotsof several
sp. Rhamnus caro/inianawas resistant, ornamentaltrees. Bandane,benefin, bensulide,2,4-

467. Keating, B. 1991. A different kind of rodeo. D, DCPA,DSMA, siduron,silvex,2,4,5-T, and
Stillwater, OK: Oklahoma State University, trifluralinwere notphytotoxic,butdicamba consis-tentlycauseddamage,especiallyat the higher
Agriculture Experiment Station. 2(2): 10-11. applicationrate. The sensitivityof tree speciesto

dicambavariedwithsoiltype and rainfall. White and
468. Kucera, C.L.; Ehrenreich, J.H.; Brown, C. 1963. bluespruce(Picea g/aucaand P. pungens)were

Some effects of fire on tree species in readilykilled;tuliptrees (Liriodendron tu/ipifera),
Missouri prairie. Iowa Journal of Science. honeylocust(G/editsia triacanthos), pinoak
38(3): 179-185.7 refs. (Quercus pa/ustris), and lime(Ti/ia cordata) trees

The effectsof prairiefireon youngtrees of four sufferedtwigdamage;walnut(Juglans nigra), ash
broadleavedspeciesandJuniperus virginiana were (Fraxinus spp.),maple(Acer spp.), andredbud
observedunderdifferentburningconditions.Drier (Cercis canadensis) treessufferedleaf distortion;
fuel, combinedwithgreatervapor deficits,resultedin andredcedar(Juniperus virginiana) treeswere
higherpercentsof individualskilledback. Inthe unaffected.
hardwoods,less crowndamage resultedin less
sproutproduction.Fire may retarddevelopmentof 472. Owensby, C.E. 1975. Controlling eastern
youngtrees intall-grassprairie,and furtherstudies redcedar (Juniperus virginiana). Tech. Rep.
are neededon the relationshipsof fire inthe forest/ 457. Manhattan, KS: Kansas State University,
prairietransition. Cooperative Extension Service. 4 p.

469. McNeil, W.K.; Stritzke, J.F.; Basler, E. 1984. 473. Penfound, W.T. 1968. influence of a wildfire
Absorption, translocation and degradation in the Wichita Mountains Wildlife Refuge,
of tebuthiuron and hexazinone in woody Oklahoma. Ecology. 49(5): 1003-1006. 14 refs.
species. Weed Science. 32(6): 739-743. 22 Aftera severe fire in 1963, 92 percentof the
refs. crownswere killedinQuercus stellata/Juniperus

Seedlingsof U/musa/ata, Quercus macrocarpa, virginianaforest(a); few oaks and noJ. virginiana
Jug/ans nigra, Juniperus virginiana, and Pinus taeda coppiced. In neighboringQ. marilanclica/Q. stel/ata
were treatedin nutrientsolutionwithring-labeled forest(b), only66 percentof the crownswere killed
14C-tebuthiuronor14C-hexazinone. Species and70 percentof the treescoppiced. The results
showeddifferingratesof rootand foliaruptake of are attributedeitherto the greaterfire resistanceof
bothherbicides. Resultssuggestthatreduced Q. mari/andicaor to the greaterheat of the fire in (a)
translocationmayaccountfor tebuthiuronresistance causedbythe extremeinflammabilityof J. virginiana.
inJ. nigra, and herbicidedegradationmayaccount A reversionof (a), butnotof (b), to grasslandor
for hexazinoneresistancein P. taeda, scrubis predicted.

470. Melichar, M.W.; Geyer, W.A.; Strine, J.H.; Ritty, 474. Peters, R.A. 1957. Observations on the
P.M. 1985. Oil substitutes in basal sprays of effectiveness of polychlorobenzoic acid for
Garlon 4 herbicide. Down to Earth. 41 (2): 21- pasture brush control. Proceedings, 1lth
24. 7 refs. Northwest Weed Control Conference: 236-237.

In field trialsat Manhattan,Kansas,in 1980-1981, (Weed Abstracts. 6(7): 1019.)
controlof Juniperus virginiana, Fraxinuspennsyl- Overallfoliar applicationsof polychlorobenzoic
vanica, Ce/tis occidentalis, and Jug/ans nigra by acid, 8 and 16 Ib/100galwater killedJuniperus
basalspraysof Garlon(triclopyr)dilutedwithvarious communis, J. virginiana,and Pinus strobus. Equise-
polyglycolderivativeswas studied. The standard turn sp.waseffectivelycontrolledby 4 Ib/100 gal,
treatmentof 2 percentGarloninoil gave80 percent whilebrackenshowedconsiderablediebackand no
defoliationof J. nigra and 100 percentdefoliationof regrowth.
the othertrees, andno resproutingoccurredas the
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475. Phillips, F.D. 1987. Burning improves were less underthe canopythanin openareas on
Oklahoma rangeland. Soil and Water all dateswhendifferenceswere measured. Estab-
Conservation. 8(7): 5. lishmentof J. virginianawas lesswhengrasswas

clippedto 5 cmratherthan 25 cm. Vegetation

476. Poulsen, W.G. 1964. Weed control in Utah regrewondepauperateareas underneathtree
conifer tree plantings. Utah Farm & Home canopieswithin2 yearsof tree removal.

Science. 25(1): 22-23. 479. Starker, T.J. 1932. Fire resistance of the
Simazine 80 W was triedonsoilsvaryingfrom trees of the Northeast United States. Forest

loamto clay-loam,plantedwithPicea pungens,
Juniperus virginiana, Pinus ponderosa, and Worker. 3(3): 8-9.
Pseudotsuga taxifo/ia. Fourareaswere sprayedin Redcedarwas ranked20th, withonlynorthern
Novemberandone in May, usingvariousdosages white-cedarandbalsamfir beingconsideredmore
in 6 gal water/I,000 ft2. The treeswere intheir susceptible.
secondgrowingseasonon threeareasand intheir
fifth season on the remaining ones. P. ponderosa 480. Steinert, W.G.; Stritzke, J.F. 1975. Karbutilate
became chlorotic when 1.25-1.75oz/1,000 ft were and tebuthiuron for control of brush on
used in November, but suffered no ill effects from pasture land. Southern Weed Science Soci-
the 2-oz rate in May. For annual weeds, 0.5 oz ety. 28: 246.
was adequate. Little additional effect was gained In studies during 1972and 1973, soil applications
from rates greater than 1.25 oz. Physalis of tebuthiuron at 12and 16 Ib/acre controlled
subglabrata was not controlled, even at the 1.75-oz eastern redcedar (Juniperus virginiana) less than 3
rate. In general, 1 oz/1,000 ft2 is recommendedfor feet high but had littleeffect when the trees were
light soils low in organic matter, and 1.25 oz/1,000 taller than 5 feet. Blackjack oak (Quercus
ft2are recommended for heavyclay and loam soils marilandica) andAmerican elm (Ulmus americana)
high in organic matter, applied at almost any were well controlled by tebuthiuron, but persimmon
season, though autumn is preferable where winter (Diospyros sp.) was only moderately susceptible. In
annuals are to be controlled, a study in which karbutilate and tebuthiuron were

basally injected into Q. marilandica, winged elm
477. Poulsen, W.G. 1965. Simazine weed control. (Ulmus alata), whiteash (Fraxinus americana), and

Tree Planters Notes. 73: 1-2. hawthorn(Crataegus sp.), karbutilateshowed poor
Describesexperimentsinsix areasin Utah, activityagainstthefirstthree speciesduringthe first

applyingsimazineat variousratesto conifer year and onlyfair activityagainstCrataegus sp.
•transplantbeds,whichachieved77-100 percent Goodfirst-yearactivitywas observedwith
controlof weeds,and reducedcostsofweed tebuthiurononallspecies. In a large-plot,soil
controlby 50-75 percent. Pinus ponderosa placementstudycarriedoutwiththe two herbicides,
appearedto be moresensitiveto the chemicalthan the first-yearactivityof tebuthiuronwas increasedby
Picea pungens, Juniperus virginiana,and concentratingtheherbicidein spotsevery 6 or9 feet
Pseudotsuga taxifo/ia, andsimazineshouldbe comparedwitha broadcasttreatment. Karbutilate
appliedto it inthe springandat lowerrates, showedlittleactivityduringthe firstseason.

478. Smith, S.D. 1987. Ecology and control of 481. Sternitzke, D.; Stritzke, J.F. 1983. Effective-
eastern redcedar (Juniperus virginiana L.). hess of various herbicides for the control of
Dissertation Abstracts International, B. eastern redcedar. Southern Weed Science

Science and Engineering. 47(11): 4376-B. Society. 36: 247.
207 p. 0.12-0.48 kgdicamba,0.18-0.72 kgglyphosateor

Juniperus virginiana is widespreadeast of the fosamine,and 0.06-0.24 kg paraquat,picloramor
RockyMountainsand, inthe lastfew decades,has triclopyr/100literspraywere appliedto Juniperus
spread acrossmanyareas of the midwestthat virginiana to run-off. Additionaltreatmentswere the
were formerlypure grassland. Becausethe tree lowestrate of eachchemical+ 5 percentSA-77 or 1
reducesforageproduction,studieswere madeof percentdieseloil. Chemicalswere appliedin Julyor
the controlof J. virginiana withherbicidesandof September1981orApril,July,or September1982,
the ecologicalrelationsbetweenthetree andits andassessmentswere made 4-6 weeksafter
associatedunderstoryherbaceousvegetation, treatment;leafmoisturereadingswere alsomade in
Hexazinone, picloram,and tebuthiurongave at spring1982 for the 1981 treatments, in general,the
least 80 percentkillof J. virginiana. Germinationof orderof efficiencyfor foliage desiccationwas
nativegrasswas inhibitedby extractsof both dicamba= paraquat- picloram> glyphosate>

fosamine= triclopyr.Greatestleaf DM reductionfoliage and duffof J. virginiana, butneitherextract
hadgreat effectsonheightorweightgrowth, wasgivenby 0.24 kgparaquat/100 literappliedin
Overall forageproductionwas83 percentless Julywith 17.6 percentmoisturethe followingspring
underthe tree canopythan inadjacentopenareas, comparedwith42.4 percentmoistureonthe
Soilwater contentandunderstorylightintensities controls.
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482. Stritzke, J.F. 1978. Comparative phytotoxic- Single applicationsat 4,000 and 100 p.p.m.
ity of tebuthiuron and Velpar [3-cyclohexyl- reducedthe heightgrowthof Thuja occic/enta/isby
6-(dimethylamino)-l-methyl-l,3,5"triazine" 88 and36 percent,respectivelyand dry-weightincrementby54 and 9 percent,respectively.
2,4(1H,3H)-dione] on woody plants. Weed Correspondingfiguresfor Juniperus virginiana were
Science Society: 44-45. 64 and 9 percentand49 and 15 percent. The

In fieldstudies,G/editsia triacanthos and numberand lengthof intemodesof J. virginiana
Gymnocladusdioicus appearedto be susceptible were reduced. The effectat 4,000 p.p.m, persisted
to tebuthiuronand somewhattolerantof Velpar longerthan90 days.
(hexazinone),whereasQuercus rubrawas more
susceptibleto Velpar. Pinus echinata wastolerant 486. Voeller, J.E.; Holt, H.A. 1973. Continued
ofVelpar andsusceptibleto tebuthiuron,whilethe evaluation of the Hypo-Hatchet for woody
reversewastrue ofJuniperus virginianaand
Diospyros virginiana. A numberof speciesshowed species control. Southern Weed Science
similarresponsesto the herbicides. Theactivityof Society. 26: 354-360.
bothcompoundswas reducedinsoilsrelatively In a continuationof trialswiththe Hypo-Hatchet,
highinclay andOM. aqueoussolutionsof picloramplus or minus2,4-Dwere effectiveagainstAcer rubrum, Carya sp., and

483. Stritzke, J.F.; Rollins, D. 1984. Eastern Quercus sp. andalsocontrolledJuniperusvirginiana. The amine formulationof 2,4-D was
redcedar and its control. Weeds Today. alsovery effectiveagainstQuercus sp, and Carya
15(3): 7-8. sp. but lackedactivityagainstA. rubrum. The

The distributionmorphologyandecologyof Hypo-Hatchetappearedto be capable of treating
Juniperus virginiana inthe easternU.S.A. and morestems/hourthancouldbasal injections.
Canada isdescribed,and methodsof controlby

herbicides,burningandmechanicalmeansare 487. Wade, K.A.; Menges, E.S. 1986. Effects of
reviewed, fire on invasion and community structure

484. Stritzke, J.F.; Engle, D.M.; McCollum, F.E. of a southern Indiana cedar barrens,
1991. Vegetation management in the Cross Indiana Academy of Science. 96:273-286.40
Timbers: response of woody species to refs.A floristicandcommunitysummary of
herbicides and burning. Weed Technology. LeavenworthBarrensNaturePreserve(LBNP),a
5(2): 400-405. 20 refs. northernexampleof a limestonecedar (Juniperus

Brushcontrolandwoodyplant community virginiana)barrens,showedhighfloristicdiversity,
structureinthe CrossTimbersof Oklahoma includingrarespecieswithhighaffinitiesto more
resultingfromtreatmentswithherbicidesandfire southerlylimestoneglades. Ordinationand
were compared. Tebuthiuronand triclopyrwere classificationof 1-yearherb-layerabundance
appliedalone andincombinationwithburningat showedthat the compositionof the herbaceous
2.2 kg/hain MarchandJune 1983, respectively, communityis stronglyrelatedto the degree of
The pastureswere burnedwithstripheadfiresin shadingbywoodyspecies. Plantsmosttypicalof
late springof 1985, 1986, and 1987. Bothherbi- glades,barrens,and prairiesoccur inthe most
cideswere effectiveonthe dominantoverstory open habitat. Forestedportionsadd tothe overall
brushspecies,Quercus marilandica and Q. stellata, diversityof LBNP,butwoodyencroachmentinto
andthisresultedingoodreductionof canopycover openglade-likeareasexcludesspeciesmost
of brushinitially.However,effectsoftriclopyrwere typicalof cedarglades. Initialfindingsindicated
short-livedbecauseof ineffectivenesson manyof thatcontrolledburningmaybe usefulfor maintain-
the otherbroadleavedspecies, includingUimus ingbarrensby discouragingor excludingsome
americana, Bumelia lanuginosa, Celtis occidentalis, woodyspecies. At least10 herbaceousgladeand
Comus drummondii, and Symphoricarpos prairiespecieswere moreabundantonburned
orbiculatus. Crownreductionand tree killofthese thanon unburnedareas.
broadleavedspecieswasusuallybetterwith
tebuthiuronthanwithtriclopyr. Neitherherbicide 488. Wilson, J.S.; Schmidt, T.L. 1990. Controlling
was effectiveonJuniperus virginiana. Betterbrush eastern redcedar on rangelands and

control,associatedwithtebuthiuron,resultedin pastures. Rangelands. 12(3): 156-158. 5 refs.betterfinefuel releaseandby 1988, burningwas
havinga significanteffectonwoodyplantsinthe Reviewsthe controlof easternredcedar(Juniperus virginiana) inrange landsand pastures.
tebuthiuron-treatedplots. Methodsdiscussedare removalby hand,machine

485. Sucoff, E.I. 1968. N,N'-dinitroethylene- control,chemicalcontrol,and burning.

diamine retards growth of Red cedar and 489. Wittwer, R.F.; Engle, D.M. 1985. Proceed-
American arborvitae. Horticultural Science. ings, eastern redcedar in Oklahoma con-
3(1): 42-43. ference. Stillwater, OK: Oklahoma State

64 University, Cooperative Extension Service.
98 p.



PRODUCTS Featuresa localvolume table in cubic feet for
the middleAtlanticPiedmont.

490. Arend, J.L. 1947. An early eastern red cedar
plantation in Arkansas. Journal of Forestry. 500. Maughan, W. 1937. A board foot table for
45: 358-360. eastern redcedar. Journal of Forestry. 35:

An eastern redcedarplantationwas established 734-735.
Featuresa boardfootvolumetable for the

withwiidlingstockin 1902. After44 years,average middleAtlanticPiedmont.survivalwas 85 percent. The 1,027treeswere
estimatedto contain5,866 fence postswitha value

501. Morton, T. 1637. New English Canaan. In:of approximately$800. Underintensivemanage-
ment,potentialreturnscouldhave been much Force, P., ed. Tracts relating to the colonies in
larger. North America. 2: 45-54.

"Cedar, of thissortethere is an abundance:and
491. Back, E.A.; Rabak, F. 1922. Red cedar thiswoodwas suchas Solomonusedfor the

chests as protectors against moth dam- buildingof thatglorioustemple at Hierusalem....
age. Bull. 1051. Washington, DC: U.S. Thiswood cutsred,and is goodfor bedsteads,
Department of Agriculture. 14 p. tables, and chests....".

492. Booth, F.L. 1929. Manufacturing and ship- 502. Pochan, M. 1977. Redcedar (Juniperus
ping cedar chests. Wood-Worker. 48: 32-33. virginiana) - useful tree. Connecticut Wood-

land. 42(1 ): 7-9.

493. Brown, L.E. 1912. Tennessee red cedar.
Southern Lumberman. 69(900): 109-111. 503. Shoulder, E. 1954. Costs of skidding east-

ern redcedar. For. Notes 90. New Orleans,

494. Brown, L.E. 1926. Tennessee red cedar. LA: U.S. Department of Agriculture, Forest
Southern Lumberman. 125(1629): 201-202. Service, Southern Forest Experiment Station.

Skidding eastern redcedar in tree lengths and

495. Cromie, G.A. 1944. Fields of red cedar, bucking the stems at loading points appears
Connecticut Woodland. 9: 23-25. cheaper than bucking at the stump and skidding

Red cedar can be one of the most profitable tree products. Savings increased with the diameter and
crops on farm edges. A variety of products andthe merchantable length of the trees handled.

number of salable trees per acre that can be grown 504. USDA Forest Service. 1943. Useful trees of
are discussed, the United States. Washington, DC: U.S.

496. Evelyn, J. 1664. Sylva, or a discourse of Department of Agriculture, Forest Service.
forest trees and the propagation of timber. Includesseven leafletsof a series,each giving
London: Martyn and Allestay. briefnoteson thedistribution,tree characters,

"The cedar...growsin allextremes:inthe moist woodpropertiesanduses,etc., forone ofthe
Barbados;the hotBermudas,thecoldNew economicallyusefultrees of the UnitedStates.Theseleafletsdeal respectivelywitheastern
England;even wherethe snowlies(as I am redcedar(Juniperus virginiana), redwood(Sequoia
assur'd) almosthalfthe year:Whythenit should sempervirens), whiteash (Fraxinus americana),
notthrive inOld England, I conceiveisfromour Americanelm (Ulmus americana), blackwalnut
want of industry:It growsinthe bogsof America...". (Juglans nigra), yellowbirch(Betula lutea), and

Americanbeech(Fagus grandifolia).
497. Hall, W.L.; Maxwell, H. 1911. Uses of com-

mercial woods of the United States. I. 505. Zimmerman, A.H.; Cummings, W.H. 1952.
Cedars, cypresses, and sequoias. Bull. 95. Redcedar cumulative volume tally. Journal
Washington, DC: U.S. Department of Agricul- of Forestry. 50: 867.
ture, Forest Service: 19-29. This is a formbasedon volumetablesfor

Describesproperties,uses,andsupplyof easternredcedarin the TennesseeValley.
redcedar.

498. Jane, F.W. 1954. The structure of world Cedar Extracts
timbers. XXII. Four species of the cedar. 506. Adams, R.P. 1987. Investigation of
Timber Technology. 62: 67-69. Juniperus species of the United States for

499. Maughan, W. 1936. A cubic volume table new sources of cedarwood oil. Economic
Botany. 41(1): 48-54. 31 refs.

for eastern redcedar. Journal of Forestry. 34: The yieldsandcompositionof commercially
777-778. importantcomponentsof the oilswere determined
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for 11 taxa of Juniperus with widespread distribution This specification covers definition, description,
in the U.S.A. and significant biomass production, requirements,sampling and size of sample of oil of
Taxa studied were J. asheL J. califomica, J. eucalyptus, oil of Indonesianclove leaf, oil of Litsea
erythrocarpa, J. deppeana, J. monosperma, J. cubeba, dementholized oil of Mentha arvensis, and
occidentalis var. occidentalis and var. australis, J. oil of Virginian cedarwood (Juniperus virginiana L.),
osteosperma, J. pinchotii, J. scopulorum, and J. in specifications 53 to 57, respectively.
virginiana. Cedarwood oil yields in J. erythrocarpa
and J. scopulorum were similar to those of the 511. Chavchanidze, V.Y.; Kharebava, L.G. 1989.
species currently used commercially (J. ashei and J. Studies on the essential oils of juniper.
virginiana); neitherspecies is likelyto be competitive Subtropicheskie Kul'tury. 4:131-143.78 refs.
ona largescale, butbothmight supportsmall, local Russian.
distillationfacilities. Analyticaldata are tabulatedand discussedfor

essentialoilsextractedfrom needlesof the
507. Adams, R.P. 1987. Yields and seasonal followingspeciesgrowninthe Central Botanic

variation of phytochemicals from Juniperus GardenatTbilisi: Juniperus pachyphloea, J.
species of the United States. Biomass. 12(2): polycarpos,J. chinensis, J. sabina, J. virginiana,
129-139. 16 refs. andJ. foetidissima. The oils showedmarked

An analysiswas made of hexane-andmethanol- quantitativeand qualitativedifferences,withthe
solublephytochemicalsfromleaves,bark/sapwood, numberof componentsdetected rangingfrom 179
andheartwood. Foliageprovidedthe bestyields (J. sabina) to 246 (J. foetidissima).
with5.4-16.7 percentDM of hexane-extractables
and23.8-35.2 percentDM of methanol-extractables. 512. Chopra, I.C.; Handa, K.L.; Kar, A.B. 1959.
The 10 speciesexaminedwere: J. ashei, J. Himalayan cedarwood oil as a substitute
califomica, J. deppeana, J. erythrocarpa, J. for imported cedarwood oil in microscopi-
monosperma, J. occidentalis, J. osteosperma, J. cal work. Journal of Scientific and Industrial

pinchotii, J. scopulorum, and J. virginiana. Research (India). 18C(7): 133-134. 2 refs.
Oil from Cedrus deodaracomparedfavorably

508. Bailey, L.F. 1948. Leaf oils from Tennessee withthatof Juniperus w'rginianafor microscopic
Valley conifers. Journal of Forestry. 46(12): work.
882-889. 20 refs.

Freshlycollectedfoliageof Juniperus virginiana, 513. Environmental Protection Agency. 1993. RED
Pinus echinata, P. virginiana, and P. taeda was facts: wood oils and gums (cedarwood oil).
steam-distilledto determinethe yieldandcharacter- Fact Sheet. Washington, DC: Environmental
isticsofthe oilsproduced. The methodsemployed ProtectionAgency, Office of Pesticide Pro-
are described. Maximumyieldsforthe fourspecies,
obtainedby distillingfreshfoliageharvestedduring grams. 4 p.
wintermonthsfromdominanttreesof merchantable Cedarwoodoil isa naturalcomponentofwood

fromthetree, Juniperus virginiana L. It is an activesize,were 0.46, 0.32, 0.28, and0.35 percent
respectively.Yieldsfromsuppressedtrees and ingredientinfive pesticideproductsthat are used
youngplantationgrowthwere poor,andfoliage as repellentsand feedingdepressantsto control
harvestedin Junegaveconsistentlylowyields, mothsandfleas andretardthe growthof mildew.
Physicalcharacteristicsof the oilsare reported. Threeof these productsare solidcedarwood
Sincethe yieldsobtainedwere ratherlowerthan blocksusedto repelmothsfromclothingandretard
thoseofspecies usedforcommercialproductionof mildewgrowthon fabrics. The othertwo products,
leafoilsin the northeasternU.S.A., the development whichcontainextractedcedarwood oil, are a pet
of improved harvesting and distilling procedures tag or collar and a liquid sprayed on animal
may be necessary before waste tops from logging bedding. Cedar also is a major component of
operations can be used commercially for this manynon-pesticidal consumer products currently
purpose in the Tennessee Valley. marketed in the United States.

509. Bender, F. 1963. Cedar leaf oils. Publ. 1008. 514. Greaves, C. 1939. Cedar leaf oils. Canadian
Canada: Department of Forestry. 16 p. 7 refs. Forestry Products Laboratory. 18 p.

Gives data onyieldsandsome productionfigures
515. Guenther, E. 1942. Essential oils and theirand prices. Somephysicaland mechanicalproper-

tiesof the oil are tabulated,anda briefdescriptionis production in the Western Hemisphere.
givenof the industryinCanada andthe U.S.A., New York, NY: Fritzsche Brothers, Inc. 30 p.
togetherwithdetailsof the maincommercialoutlets Inthispopularaccountof the plantsof the
inCanada. WesternHemispherefromwhich essentialoilsare

obtainedona commercialbasis,referenceis made

510. British Standards Institute. 1975. Specifica- tothe followingforesttrees: rosewood(Aniba
tions for essential oils. BS 2999/53 to 57. rosaeoc/oravar. amazonica) and Copaiba (Copaiba

66 .......................... Institute. 12 p. spp.)fromthe Amazonbasin;Bu/nesia sarmienti



from the Gran Chaco of Paraguay; Myroxylon Juniperus virginiana. Journal of Tennessee
pereirae (balsam Peru) from El Salvador;Bursera Academy of Science. 13: 259-267.
a/oexy/on from Mexico;and Betula lyenta, Sassa-
fras a/bidum, Juniperus virginiana,and Pinus spp. 520. Rabak, F. 1929. Cedrol: its source and
from the UnitedStates. derivation. American Perfume and Essential

Oil Review. 23: 727-728.
516. Guenther, E. 1943. Oil of cedar wood. Soap

and Sanitary Chemicals. 19: 94-97, 109. 521. Runeberg, J. 1960. The chemistry of the
The red heartwoodof Juniperus virginiana L. natural order Cupressales. XVIII. Constitu-

contains a usefuloil, the mainconstituentof which ents of Juniperus virginiana L. Acta
is cedrol, a tertiarytricyclicalcohol(C15H260). Chemica Scandinavica. 14: 1288-1294.
Priorto 1917, the main sourceof cedarwoodoil Cedar wood oilcontainscuparene,cedrol,
was the oldvirgintimberusedbypencilslat widdrol,a-cedrene,andthujopsene.
manufacturers. Later,owingto scarcityof this
material, the oil had to be distilled more and more 522. Sievers, A.F. 1947. The production of minor
from sawdustof youngertrees,andat the present essential oils in the United States. Eco-
time it is obtainedalmostexclusivelyfrom shavings
and refuse inthe processingof cedarboardsand nomic Botany. 1(2): 148-160.
shingles. The yieldof normaloilfromfresh chips Includesaccountsof the distillationof the oilsof
and dust averages2 to 2.5 percent.As the cedarwood(Juniperus virginiana), sassafras
proportionof heartwoodto sapwoodincreaseswith (Sassafras a/bidum), cedarleaf (Thuja
the age of the tree, redcedarsshouldnotbe felled occidentalis), sweetbirch(Betu/a lenta), witch-
before reachingthe age of 25 years. Heartwood hazel (Hamame/is virginiana).
fromeither second-growthorvirgincedarcontains
approximatelythe same amountof oil. Becauseof 523. Visser, J.; TerHeide, R.; VanDerLinde, L.M.;
itsrelativeabundanceand lowcost,cedarwoodoil VanLier, F.P. 1988. On the chemical cornpo-
is itself seldom adulterated, but it is frequentlyused sition of cedarwood oil (Juniperus
to adulteratemoreexpensiveessentialoils. Means virginiana). Developmental Food Science.
for its detectionare indicated. Data are givenon 18(10): 627-639. 44 refs.
the compositionandpropertiesof the oil of Virginiaredcedarwood oil producedby steam
Juniperus virginiana,and a noteis addedon recent distillationof sawdustor finelychoppedreddish
developmentsinthe distillationof so-calledcedar heartwoodof Juniperus virginiana is an indispens-
wood oilfrom Thuja occiclentalis. The physio- able raw materialfor the fragranceindustry.The
chemicalpropertiesof thisoilare quitedistinctfrom majorconstituentswere sesquiterpenehydrocar-
those of redcedaroil. bonsand cedrol. The hydrocarbonfractionand

cedrolwere foundto have an importantrole in
517. Hayvvard, F.W.; Seymour, R.B. 1948. Deter- producingthe typicalodorof the cedarwoodoil.

ruination of major constitutents of cedar oil The remainingportionof the oilwasanalyzed using
vapor in cedar chests. Analytical Chemistry. chemical,chromatographic,andspectroscopic
20(6)" 572-574. 7 refs. methods. Severalpreviouslyunreportedoxygen-

A procedureisgivenfor rapidcolorimetric containingsesquiterpeneswere identified.The
determinationof cedreneandcedrolincedar synthesisof someof them is described.
(Juniperus virginiana) chests. The methodis
basedon a red-violetcolorformationresultingfrom 524. VonRudloff, E. 1975. Chemosystematic
the reactionofcedrene withvanillininthe presence studies of volatile oils of Juniperus
of HCI. The cedrolis then dehydratedto cedrene horizontalis, J. scopuiorum and J.
withphosphoricacidand determinedas above, virginiana. Phytochemistry. 14(5-6): 1319-

1329. 38 refs.
518. Huddle, H.B. 1936. Oil of Tennessee red

cedar. Industrial and Engineering Chemistry. 525. Walker, G.T. 1968. Cedarwood oil. Perfume
28(1)" 18-21. and Essential Oil Research. 59(5): 347-350.

Productionof redcedaroilis dependentonthe 12 refs.
supplyof virginredcedar,whichisbeingdepleted Discussesthe chemistryanduses of the oil and
rapidly. Brieflydescribesthe historyofoil produc- itssources,fromJuniperus virginiana, J. procera,
tion, a typicalstill,and the physicalpropertiesand andJ. mexicana. Woodof J. mexicana is saidto
analyses ofsamplesof oil distilledin 1932, 1933, be unsuitablefor furniture,and the cedarwoodoil
and 1935. from it is inferiorto thatof the otherspecies,but it is

a usefulsourceof cedrol.
519. Huddle, H.B. 1938. A preliminary report on

the vacuum fractionation of the oil of
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526. Whitaker, K.W.; Setzer, W.N.; Lawton, R.O. 533. Hinesley, L.E. 1990. Late]( colorant slows
1991. Terpenoid constituents of the essen- drying of redcedar Christmas trees. Horti-
tial oil of redcedar (Juniperus virginiana), cultural Science. 25(6): 673-674.2 refs.
American Chemical Society. 201' 33. Easternredcedar(Juniperus virginiana) Christ-

mastrees,harvestedinNorth Carolina inDecember
Christmas Tree Production 1987 or 1988, were coatedwith combinationsof

latex-basedgreen colorant(Pinegreen) and needle

527. Alvord, B.F. 1957. Marketing Christmas sticker(Needleholder)and observed for 2 weeksat
trees in Alabama. Bull. 309. Tuscaloosa, AL: 20° C. Pinegreen reduceddrying ratesand helped

to maintaina better waterstatusfollowing
Alabama Agricultural Experiment Station. rehydration.Trees coatedwith Pinegreen(1:20),
26 p. Pinegreen(1:20) plusNeedleholder (1:20)or

Pinegreen(1:20) followedby Needlehold(1:4)
528. Brewer, C.W. 1975. Results of marketing maintaineda relativelysteady water potentialnear

Louisiana-grown Christmas trees (Pinus, -0.5 MPa. Water consumptionwas highestfor
Juniperus virginiana, Cupressus controltreesandthosesprayedwithcombinations
arizonica). For. Notes 112. Baton Rouge, LA: of Pinegreen(1:20) andNeedlehold. The reduction
Louisiana State University. 3 p. indryingrateand the improvedwater statusafter

rehydrationwere attributedto Pinegreenratherthan
529. Brewer, C.W.; Hu, S.C. 1974. Performance Needlehold.The primary useof Pinegreenand

characteristics and consumer acceptance Needleholdwascosmetic,makingthe trees look
of Louisiana-grown Christmas trees. For. and feel betterto customers.
Notes 109. Baton Rouge, LA: Louisiana State
University. 2 p. 2 refs. 534. Hinesley, L.E.; Snelling, L.K.; Goodman, S.

1993. "Crop-Life" does not slow posthar-Brieflyrecordsthe suitabilityforChristmastrees
of Pinus virginiana, P. echinata, P. taeda, P. g/abra, vest drying of fraser fir and eastern

redcedar Christmas trees. HorticulturalJuniperus virginiana, andCupressus arizonica, as
shownby consumerresponse. P. w'rgim'anawas Science. 28(10): 1054.
clearly the preferredspecies.

535. Hu, S.C.; Brewer, C.W. 1978. Shearing is a
530. Davis, T.S. 1983. Shearing, shaping, and necessary cultural practice for Virginia pine

pruning Christmas trees (mainly Pinus Christmas tree production. Southern Journal
virginiana, Pinus strobus, Juniperus of Applied Forestry. 2(4)" 135-136.
virginiana, production in the South). in: 32d Fourspeciesof pine (Pinus virginiana, P. g/abra,
Annual forestry symposium. Baton Rouge, LA: P. echinata,and P. taeda), Arizona cypress
Louisiana State University, Division of Con- (Cupressus arizonica), and eastern redcedar
tinuing Education: 52-60. (Juniperus virginiana),were plantedin Louisianain

1967andsheared (clipped)once a year from the

531 Garin, G.I. 1963. Christmas tree production thirdtofifthgrowingseasonsbetweenApriland
" August. Christmastreesof salable grade were

in Eastern redcedar and Arizona cypress producedonlyfrom P. virginiana (maximum44
plantations. Circ. 145. Auburn, AL: Auburn percent)and P. glabra (maximum24 percent),the
University, Alabama Agricultural Experiment bestshearingtime beingApril-May. Further
Station. 13 p. 7 refs. shearingtestsinplantationsof P. virginiana showed

In a plantationincentralAlabama, bothspecies that greatestnumbersof limbswere producedand
requiredsome pruningandconsiderableclippingto budssetafter two shearings/yearinthe thirdand
shape. Customerspreferred Cupressus arizonica fourthgrowingseasons,andwhen these shearings
to Juniperus virginiana as better in color and less were made inthe periods April 1-May I and June
prickly. It was harvestable earlier (firsttrees at age 15-July 15. In a final test, 89 percent of trees
4 and 75 percent by age 11 vs. 8 and 15for subjected to this regimewere found to be US Grade
juniper) and more easily grown from stumps, but 2 or better.
survival was slightly poorer.

536. Hu, S.C.; Main, A.C. 1986. Growing and
532. Graeber, R.W. 1944. Christmas cedars beat marketing Christmas trees in Louisiana.

cotton crop. Southern Plantmen. 105(2)" 19. Tech. Rep. 1876. Baton Rouge, LA: Louisiana
plantation State University, Louisiana Cooperative

yi_ 35. Extension Service. 24 p.
The plantatic trees per
acre for future harvest.
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537. Kessler, G.D. 1985. Growing and marketing 543. Rehman, M.A.; Gupta, P.G. 1961. Timber for
Christmas trees in South Carolina. Circ. 566 pencil slats, its conversion, seasoning and
(Revised). Clemson, SC: Clemson University, treatment. Journal of Timber Dryers' Presidents
Cooperative Extension Service. 13 p. Association (India). 7(1): 20-26. 4 refs.

Brieflytracesthe historyof the pencilindustryin
538. Moore, J.C. 1945. Christmas tree production. Germany,Britain,andthe U.S.A., mentioningthe

Circ. 92. Auburn, AL: Auburn University, propertiesrequiredfor makingslatsand the main
Alabama Agricultural Experiment Station. 15 p. timbersused (particularlyJuniperus virginiana, J.

Arizona cypress(Cupressus arizonica), redcedar barbadensis, J. procera, and Libocedrus decurrens)
(Juniperus virginiana),scrubpine(Pinus virginiana), anddescribingthe Americanmethodof conversion,
andwhite pine(Pinus strobus) givepromiseof seasoning,andtreatment. Relatingthisexperienceto
makinggoodChristmastreeswhengrownin thedevelopmentof the pencil industryin India,
Alabamaand the Southeastas erosion-control suggestionsare madefor the establishmentof the
coverson slopinglandswherecultivatedcropsare pencil-slatindustrythere,stressingespeciallythe
inadvisable. Theseand 11 otherspeciesof conifers suitabilityof suchIndianspeciesas Cedrus deodara
were tested incontourrowsat 4-feet spacing(2,700 and Cupressus torulosa.
to the acre) incombinationwith(i) nativevegetation,
(ii) partridgepeas, (iii)Lespedeza sericea, and(iv) 544. White, L.L. 1907. Production of red cedar for
crimsoncloverand fescue grass. Allcombinations pencil wood. Circ. 102. Washington, DC: U.S.
control erosion but better tree growthisgiven by (iv), Department of Agriculture, Forest Service. 19 p.
which is a winter/early-spring crop dying in summer Describes the wood and its uses, with species
and forming a heavy mulch. Top-renewal studies range,silvical characteristics, and reproduction. Also
show that several Christmas trees can be cut from describes logging methods and proposals for man-
one stump by allowing it to coppiceand training or agement.
pruning the shoots.

Lumber Products
539. Sowder, A.M. 1966. Christmas trees, the

tradition and the trade. Inf. Bull. 94. Washing- 545. Alemdag, I.S. 1983. Mass equations and
ton, DC: U.S. Department of Agriculture. 31 p. merchantability factors for Ontario soft-

Easternredcedarrankedfifthinpopularityamong woods. Inf. Rep. PI-X-23. Canada: Petawawa
all U.S. species. In 1964 itcomprised7 percentof National Forestry Institute. 24 p. 3 refs.
the Christmastree harvest,withmorethan 2 million Equationsare givenforoven-drybiomassof stem
trees cut. wood,stem bark,livebranches,twigsplusneedles,

dead branches,andtotalabove-groundbiomassof
Pencils Pinus banksiana, P. strobus, P. resinosa, Picea

mariana, P. glauca,Abies balsamea, Larix laricina,
540. Greaves, C.; Harkom, J.F. 1949. Treatment of Thuja occidentalis, Juniperus virginiana, and Tsuga

pencil slats. Parts 1 and 2. Rep. 0-122 canadensis, basedon diameteroutsidebark (d.o.b.)
(Revised). Canada: Forest Products Labora- and totalheight. Equationsfor predictingthe percent
tOry. 45 p. of merchantableandunmerchantablecomponentsare

Revisesa 1931 reportto includefurtherexperi- alsogiven,basedon merchantabletopdiameterand
mentalresultsand manufacturers'opinionsonthe d.o.b.,or merchantableheightandtotalheight.
slats (westernredcedar,easterncedar, andyellow
cypress)so treated. The preparation,staining, 546. Anonymous. 1942. Plywood (hardwood and
waxing,andtestingproceduresaredetailed, eastern redcedar). Commercial standard CS

35-42. (2d ed.). Washington, DC: U.S. National
541. Hallauer, F.J. 1914. Tests and supplies of Burea of Standards. 24 p.

pencil wood. American Lumberman. 2049: 42. Thisstandardprovidesminimumspecificationsfor
fourgrades of hardwoodplywoodmadewiththree

542. Nichols, C.R. 1946. The manufacture of differenttypes ofbondagehavinga high,moderate,
wood-cased pencils. Mechanical Engineering. andlowresistanceto moisture. It coverstests,
6(11 ): 956-960. standardthicknesses,widthsandlengths,tolerances,

This is a fairlydetaileddescriptionof the whole workmanship,packing,inspection,andnomenclature
processof manufactureof wood-casedleadpencils, anddefinitions.
includingthe preparationof thewoodslats,which
are kiln-dried,dyed in pressurevats, and then 547. Anonymous. 1955. Three North American
impregnatedwithwax. Juniperus virginianawas 'cedar' timbers. Holz-Zentralblatt. 81:132-133.
formerlyusedalmostexclusivelyfor thispurpose, 8 refs. German.
but nowthatsuppliesof thisspeciesare almost DescribesChamaecyparis lawsoniana, Juniperus
exhausted, itsplaceis beingtakenby Libocedrus virginiana, andLibocedrus decurrens, including
decurrens. 69
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nomenclature, timber properties, uses, and grading Washington, DC: U.S. Department of Agricul-
rules, ture, Forest Service. 6 p.

548. Beckwith, J.R., i11.1976. An illustration of 553. Grosenbaugh, L.R.; Arend, J.L. 1949. lnterna-
wood color measurement. Res. Pap. 74. tional rule modified for small eastern

Georgia: Georgia Forestry Research Council. redcedar (Juniperus virginiana) logs.
6 p. 17 refs. Journal of Forestry. 47(9): 736, 738-739.

Specimensfrom21 tree speciesgroupswere
examinedspectrophotometrically.Averagecolors 554. Hanks, L.F. 1979. Cubic-foot tree volumes
were plottedon a chromaticitydiagramand and product recoveries for eastern
describedinterms of dominantwavelength,purity, redcedar in the Ozarks. Res. Note NE-283.
and luminosity.A meansof describingthe variabil- Broomall, PA: U.S. Department of Agriculture,
ity of color was also developed. U.S. manufactur-
ers ofcolor measuring equipment are listed. Forest Service, Northeastern Forest Experi-

ment Station. 4 p.

549. Betts, H.S. 1942. American woods. Wash- Volume prediction equationsare derived from
ington, DC: U.S. Department of Agriculture, data of diameter outside bark (d.o.b.) and heightfrom stump to 3 inches d.o.b, from 91 Juniperus
Forest Service. 1942-44. virginianatrees of 5-12 inches d.o.b., and tables of

gross tree volume (volume u.b. from stump to 3
550. Betts, H.S. 1953. American woods. Wash- inches d.o.b.), cant volume, and sawmill residue

ington, DC: U.S. Department of Agriculture, volume are given.
Forest Service: 4. 7 refs. (Revised 1954).

Describes silvicultural characters, wood proper- 555. McGinnes, E.A., Jr. 1975. Influence of
ties, and uses of Juniperus virginiana, incandescent and fluorescent light on the

color of unfinished heartwood of black
551. Browne, F.L.; Rietz, R.C. 1949. Exudation of walnut and eastern redcedar. Wood Sci-

pitch and oils in wood. Res. Rep. 1735. ence. 7(4): 270-279. 10 refs.
Madison, Wl: U.S. Department of Agriculture, Stresses the inadequacy of present knowledge
Forest Service, Forest Products Laboratory. of color changes in wood, and describes the design
11 p. andconstruction of equipment to evaluate the

Pitch exudation is most successfully prevented effects of interior lighting on the color properties of
by heat treatment at a high temperature for long wood. Incandescent and fluorescent lights
enough to volatilize the turpentine, leaving the pitch significantly changed the spectral properties of
with so little turpentine that it will remain hard at any small samples of wood of Juniperus virginiana and
temperature. Recommended kiln schedules to Juglans nigra. The changes in reflectance of all the
attain this are given for different species. Whether samples,which were more pronounced after 15
solvent seasoning, which removes a large propor- weeks than after 5 weeks, were greatest and
tion of pitch from sapwood during drying, will negative in the blue and red portions of the
replace kiln drying for pine and similar woods will spectrum, giving a 'yellowing' effect. Redcedar was
depend largely on the value of the extractives and affected more than walnut. Previous extraction
other economic factors. Discoloration of paint over with methanol reduced the color changes.
heartwood is largely caused by high moisture
content of the wood during or soon after painting, 556. McGinnes, E.A., Jr.; Dingeldein, T.W. 1971.

and rarely occurson boards kept below 10 or 12 Effect of light, extraction, and storage on
percentmoisturecontentwhile the paint isdrying; color and tackiness of clear-finished
somepaintsare moreeasilydiscoloredthan eastern redcedar. Forest Products Journal.
others. Spiritvarnishescan be usedas sealersto 21 (1): 53-60. 7 refs.
preventdiscoloration.The generalremedyfor the Smallspecimensof Juniperus virginiana wood
preventionof exudationof the volatileoilsofcedars (usedfor the manufactureof smalldecorative
is a suitableheat treatment;modificationsare objectsbecauseof itsbrightred heartwood
necessaryfor easternredcedarand Soanishg enclosingbandsof lightersapwood)suffered
cedarinorderto retainenoughoilto producethe considerablecolorchangeswhen exposedfor 120
aromaticsmell. Recommendationsare made to hoursto visibleand, even moreso,to ultraviolet
lumberproducersfor preventingpitchandoil light,butnotwhenexposedto infraredlight.
exudationsby seasoningand to lumberusersfor Extractionwithmethanoland, to a lesserextent,
treatingthese if they occur, the useof a polyvinyl-atcoholsealer, reducedcolor

552. Ferguson, E.R.; Lawson, E.R. 1974. Eastern changes. Onlythe methanoltreatmentpreventedsofteningof the nitrocelluloselacquerused.
redcedar: an American wood. WO-260. Electron-microscopephotosare presentedof the

extractiveincrustationsof heartwoodcells.
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557. McGinnes, E.A., Jr.; Melcarek, P.K. 1976. Repellents and |nhibitors
Equipment for studying the color charac-
teristics of wood at the cellular level. Wood 562. Adams, R.P. 1989. Bioresources of

Science. 9(1): 46-50. 8 refs. termiticides from junipers. Phase 1. Waco,
Describes,withphotographs,equipmentfor TX: Bio-Renewables Institute, Inc.; Washing-

monitoringboth reflectanceandtransmittance ton, DC: National Science Foundation: Small

propertiesof the visiblespectrumofwood atthe Business Innovation Research Programs. 3 p.
cellular level. Thereare three separateunits: a The purposeof the researchwasto determine
lightsourceandwavelengthmonitoringsystem;a the termiticidalactivitiesinvariousextractive
light microscopewithfluoriteopticsand facilitiesfor fractionsfrom juniperwoodand leaves. No-choice,
measuringthe programmingarea andshapeof the treatedpaper trialsshowedtermiticidalactivitiesin:
microscopicfield;and a data sensingthe read-out hexaneextractsfromthe heartwoodof both
systemsuitablefor digitaldisplayorcomputertape speciesand inthe methanolextractfrom the J.
preparation. Preliminaryinvestigationsof transmit- virginianawood;hexaneextractsfrom the leaves of
tance propertiesofsapwoodand heartwoodof bothspeciesandinthe methanolextractfrom J.
Juniperus virginiana are presentedwith sugges- virginiana leaves. Next, the extractswere impreg-
tions for futurestudies, natedintoyellowpineblocksat knownconcentra-

tions. No-choicetrialsrevealedthatthe highest
558. Schwartz, H. 1949. Structural boards from termiticidalactivitieswere inhexaneleaf extract

cedar bark. Paper Trade Journal. 128(24): andvolatileleafoilof J. virginiana andthe metha-
27-28. nolextract fromthewoodof J. virginiana. Choice

Low-densityinsulatingboardsandhardboards trials(treatedanduntreatedblocksavailablefor
were made fromeasterncedar(Juniperus feeding) resultedina few termitesbeingkilledbut
virginiana) andwesternredcedar(Thuja plicata) alsoshowedthatalmostall the juniperextracts
barksand testedfor strength,specificgravity,and have anti-feedantproperties,as the termites
moistureresistance.Lowdensityboardsof eastern generallyavoidedthe treatedblocks. Becausethe
cedarwere withinthe specifiedrangefortensile hexaneleaf extractscontainconsiderablewaxes,
strengthandspecificgravity;thosefromwestern treatingwoodwiththese extracts renderswood
redcedaralonedid notshowadequatetensile water-proof,whichpresentsanotherdefense
strength but did so when 10 percentsulphitepulp againsttermitesand rotting.
screeningswere added. The waterresistanceof
mostof the boardswas goodand couldbe con- 563. Adams, R.P.; McDaniel, C.A.; Carter, F.L.
trolledwithinlimitsby sizing. Hardboardsfrom 1988. Termiticidal activities in the heart-
cedar barksdid notmeetcurrentstrengthrequire- wood, bark/sapwood and leaves of
ments for wood-fiberhardboards. Juniperus spp., from the USA. Biochemical

Systematics and Ecology. 16(5): 453-456.
559. Stajduhar, F. 1982. Foreign timbers in Twelve taxa ofJuniperus fromthe UnitedStates

European woodworking industry. Drvna were investigatedfortermiticidalactivitiesof the
Industrija. 33: 3-6. Serbo-Croatian. heartwood,bark/sapwood,and leaves. All taxa

Briefnotesare given, inseparateissuesof the exhibitedtermiticidalactivitiesfor the fresh heart-
journal,onthe characteristicsandpropertiesof No. woodsawdusts.All exceptJuniperus scopulorum
3/4 Africanpencilcedar (Juniperusprocera); No. 5/ showedhightermiticidalactivitiesfor the bark/
6 Americanredcedar(Juniperus virginiana), sapwoodsawdusts. The activityinthe sawdusts

couldbe removedby washingwithhexanefollowed
560. Veer, J.J.G.; King; F.W. 1963. Moisture by methanolfor abouthalf of the taxa. Both

blistering of paints on house siding. Rep. hexaneand methanol(sequential)extractsof the
1024. Canada: Canadian Department of heartwoodsshowedtermiticidaiactivities. Hexane
Forestry. 25 p. 21 refs. and methanol (sequential) extracts of intact leaves

Laboratory studies showed that free water is displayed termiticidal activities for most of the taxa.
necessary for blistering to occur, andthat water (The following speciesare also discussed: J.
vapor alone does not cause blistering. Wood asheL J. californica, J. deppeana, J. erythrocarpa,
species was found to be one of the factors affecting J. monosperma, J. occidentalis var. australis, J.
susceptibility to blistering, which decreased inthe osteosperma, J. pinchotii, and J. virginiana.)
order Thujaplicata, Pseudotsuga taxifolia,
Chamaecyparis nootkatensis, Pinus strobus, 564. Appel, A.G.; Mack, T.P. 1989. Repellency of
Juniperus virginiana, Pinus resinosa,and Picea milled aromatic eastern redcedar to
spp. domiciliary cockroaches (Dictyoptera:

Blatteilidae and Blattidae). Journal of
561. Zimmerman, A.H.; Ports, S.M. 1952. Cedar Economic Entomology. 82(1): 152-155.21

(Juniperus virginiana) volume tables for refs.
the Tennessee Valley. Tech. Note. Nashville,
TN: Tennessee Valley Authority. 8 p. 71
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Repellencyand toxicityof milledaromatic 568. Heston, W.E. 1975. Testing for possible
easternredcedar(Juniperus virginiana) flakeboard effects of cedar (Juniperus virginiana) wood
were evaluatedagainst Blattella germanica, shavings and diet on occurrence of mam-
Perip/anetaamericana, andP. fu/iginosa. Cedar mary gland tumors and hepatomas in C3H-
flakeboardwas repellentto B. germanica inEbeling A and C3H-AvyfB mice (Bedding). Journal of
choice-boxtestsbutwas notrepellentto either P. the National Cancer Institute. 54(4): 1011 -
americana or P. fu/iginosa. The degreeof repel- 1014.
lencyfor B. germanica increasedlinearly(P < 0.05)
withsurfacearea of cedarinthe choicebox,but in
nocase were morethan63 percentof the cock- 569. Kupchan, S.M.; Hemingway, J.C.; Knox, J.R.
roaches repelled. Cedar boards did notcause 1965. Tumor inhibitors Vii. Podophyllotoxin,
cockroachmortalityincontinuous-exposuretests, the active principle of Juniperus virginiana.
Cedar flake maybe usefulas a repellentinthe Journal of Pharmaceutical Sciences. 54(4):
integratedpestmanagementof indoorcock- 659-660.3 refs.
roaches. Alcoholicextractsof leavesand twigsshowed

significantinhibitoryactivity;similaractivitywasalso
565. Carter, F.L.; Smythe, R.V. 1974. Feeding and shownby extractsof otherspecies,e.g., J.

survival responses of Reticulitermes occidentalis, J. scopulorum, and J. procera. Sys-
flavipes (Koilar) to extractives of wood tematicfractionationof the extractof J. virginiana led
from 11 coniferous genera. Holzforschung. to the isolationandcharacterizationof
28(2): 41-45. 18 refs. German. podophyllotoxinas the activeprinciple.

In a laboratoryexperimentinwhich R.flavipes
was force-fedon heartwoodblocksof 11species, 570. McDaniel, C.A.; Klocke, J.A.; Balandrin, M.F.
Chamaecyparis/awsoniana, Juniperus sp.(J. 1989. Major antitermitic wood extractive
virginiana), Thuja p/icata, Taxodium distichum, components of eastern redcedar, Juniperus
Sequoiasempervirens, and Pinus ponderosa were virginiana. Material und Organismen. 24(4):
leastfavoredby the termites. Ina choicetest,the 301-313. 25 refs.
samespeciesprovedunfavorable,exceptfor C. The majorextractivecomponentsof J. virginiana
lawsoniana, whichwasomittedbecauseof its were initiallyexaminedby capillarygas chromatog-
toxicity.Some variationin favorabilitywas found in raphy/massspectrometry.They were separatedby
woodof T.plicata and Tsugaheterophylla from chemicalpartitioning,silicagel columnchromatogra-
morethanone source. In force-feedingtestson phy,and reverse-phasehighperformanceliquid
sawdusts,solvent-extractedsawdusts,andthe chromatography.The structuresof the majortoxic
correspondingwoodextractson filterpaper,overall componentswere verifiedby infraredand H-nuclear
survivalwas best ontestmaterialsof Pseudotsuga magneticresonancespectroscopy.Bioassayswere
menziesii, Abies lasiocarpa, and Larix occidentalis, performed using Reticulitermes flavipes, R.

virginicus, and Coptotermes formosanus. The
566. Ferenczy, L. 1956. Th occurrence of anti- antitermitic activity was primarily contained in the

bacterial compounds in seeds and fruits, neutralextractivefraction,withthe sesquiterpene
Acta Biologica. 6(3/4): 317-323. 25 refs. alcoholwiddrolexhibitingthe highesttoxicity.

Speciesinhibitinggrowthof Gram-positive Cedrolalsoexhibitedsometoxicactivity,but less
micro-organismsincludedAbies alba, Piceag/auca, thanthat ofwiddrol.
Picea abies var. ch/orocarpa, Pinus nigra, P.
strobus, Pseudotsuga taxifolia, Juniperus 571. Sabine, J.R. 1975. Exposure to an environ-
chinensis, J. virginiana, and Thuja occidentalis, ment containing the aromatic redcedar,
Fraxinus excelsior and F. pennsylvanica inhibited Juniperus virginiana:, procarcinogenic,
bothGram-positiveandGram-negativegroups, enzyme-inducing and insecticidal effects

(Mice, Elasmolomus sordidus, Plodia
567. Hartwell, J.L.; Johnson, J.M.; Fitzgerald, D.B.; interpunctella, Tyrophagus putrescentiae).

Belkin, M. 1953. Podophyllotoxin from Toxicology. 5(2): 221-235.
Juniperus species; savinin. American
Chemical Society. 75(1): 235-236. 572. Sighamony, S.; Anees, I.; Chandrakala, T.S.;

Podophyllotoxin,a tumor-damagingcomponent Osmani, Z. 1984. Natural products as repel-
of podophyllin,was isolatedfrom Savin(dried ients for Tribolium castaneum Herbst.
needlesof an evergreenstatedto be J. sabina), J. International Pest Control. 26(6): 156-157. 6
virginiana,J. /ucayana, J. scopulorum , and J. refs.
sabina var. tamariscifolia, male plant. Savinin,a When oilsof clove,cedarwood(Juniperus
new substanceinactivetowardstumors,wasalso virginiana),and karanja(Pongamia glabra) andan
obtainedfrom Savin. acetoneextractof blackpepper (Piper nigrum) were

testedin Indiaby a choicemethodto determinetheir
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repellent effects on adults of Triboliurn castaneum, surface weathering, and shingle nails lasted longer
the cedarwood, karanja, and pepper products were when used with treated shingles.
found to be more potent than the standard repellent
dimethyi phthalate. Karanja oil and pepper extract 576. Hemmerly, T.E. 1970. Economic uses of
were rated as the most repellentat the highest eastern red cedar. Economic Botany. 24(1):
concentration tested (10.38 mg/cm3)but were less 39-41.7 refs.
repellent at the lowest concentration tested (2.59 Juniperus virginiana is now of minor economic
mg/cm3). Karanja oil appeared to retain its importance in the eastern U.S.A. because of its
repellent effect strongly over the 8weeks of the limited availability, and is confined to the following
experimental period, uses (in order of decreasing value): fence posts;

furniture; cedar oil; ornamental planting; Christmas
573. Sighamony, S.; Anees, i.; Chandrakala, T.; trees; souvenirs; and kindling, shavings, etc.

Osmani, Z. 1986. Efficacy of certain indig-

enous plant products as grain protectants 577. Kubes, G.J. 1984. The effect of wood spe-
against Sitophflus oryzae (L.) and cies on kraft recovery furnace operation -
Rhyzopertha dominica (F.). Journal of an investigation using differential thermal
Stored Products Research. 22(1): 21-23. 6 analysis. Journal of Pulp and Paper Science.
refs. 10(3): 63-68. 8 refs.

Oilsof clove,cedarwood(Juniperus virginiana), Activationenergiesof spentliquorswere calcu-
andkaranja (Pongamia g/abra [P. pinnata]), at latedfor the followingCanadianspecies: black
doses of 25-100 p.p.m., andacetoneextractsof spruce,jack pine,balsamfir, coastalwestern
pepper (Piper nigrum) providedprotectionto wheat hemlockand Douglasfir, interiorredcedar
against the curculionid Sitophilus oryzae and the (Juniperus virginiana),poplar, sugar maple, and
bostrichid Rhyzopertha dominica for up to 60 and white birch (Betu/apapyrifera) and three mixtures,
30 days of exposure, respectively. Initially, and viz., eastern softwoods,western softwoods, and
after 15 days, all the oils gave complete mortality of hardwoods. Redcedarand jack pine had higher
S. oryzae. The persistence of toxicity was ranked activation energies than other softwoods; this was
clove, pepper, karanja, and cedarwood. With R. attributed to the type and quantity of resin in the
dominica, both toxicity and persistence were lower wood. Sugar maple andwhite birch had lower
and were ranked pepper, karanja,cedarwood, and activation energies than poplar.
clove. The viability and water absorption of treated
seeds were normal. 578. Laudani, H.; Clark, P.H. 1954. The effects of

red, white and South American cedar
574. Sweetman, H.L.; Benson, D.A.; Kelley, R.W., chests on the various stages of the web-

Jr. 1953. Efficacy of aroma of cedar in bing clothes moth and the black carpet
control of fabric pests. Journal of Economic beetle. Journal of Economic Entomology.
Entomology. 46(1): 29-33. 7 refs. 47(6): 1107-1110.

The aromaof cedar oil (fromthe heartwoodof Newlymadechestsof Juniperus virginiana (24),
Juniperus virginiana) in a commercialcedar plaster Chamaecyparis thyoides(16-20), Cedrela odorata
hadno repellentortoxic effectson Tineola (16), and Pinus strobus (control),were tested over3
bisselliella, Attagenus piceus, orAnthrenus vorax. 1/2yearsfortheirtoxicityat variousagesto all
No definiteconclusioncouldbe reachedconcern- stagesof Tineolabisselliella andAttagenus piceus.
ingthe possibleprotectivevalueof the aromaof Allcedarshadinhibitingeffectsoneggs(if laid in
cedar in well-fittingchests, thechest),on larvae (particularlythe younger)of

bothinsects,andon adultsof the moth,butthese
Other Products effectsare onlypartialand are earlylost.

575. Fergusson, J.A. 1938. Comparative durabii- 579. Maga, J.A.; Chen, Z. 1985. Pyrazine compo-
ity of shingles and shingle nails, Bull. 353. sition of wood smoke as influenced by
State College, PA: Pennsylvania Agricultural wood source and smoke generation vari-
Experiment Station. 25 p. ables. Flavour Fragrance Journal. 1(1): 37-42.

Tests made underfavorableatmospheric 46 refs.
conditionsindicatethat shinglesof untreated Inthe contextof usingwoodsmokeinfood
redcedar andredwoodwere durablefor 25 years processing,resultsare reportedfroma studyof
as were shinglesof southernyellowpinethat had Quercus alba, Q. rubra, Juglans nigra, Castanea
beentreatedwithcreosote. Shinglesof treated dentata, Malus pumila, Prunus speciosa, Alnus
chestnutwere durablewhilethoseof treatedpitch glutinosa, Sequoiasempervirens, Populus
pinewere notdurable. The preservativetreatment tremuloides, Betula alba, Acer saccharum,
materially lengthenedthe lifeof shinglesof durable Juniperus virginiana, Carya laciniosa, Pseudotsuga
wood, resultinginless warping,splitting,and menziesii, andPinus contorta.
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580. Plaster, K.; Johnson, B.D.; Sifford, D.H. 1992. notdiffer in roost-site use. The mean distance
Zeolite cracking of Juniperus virginiana between roostsites of young owls and their parents
(eastern redcedar) ether extracts into high- (bothmaleandfemale) increasedsignificantlyafter
grade fuel products. SAAS Bull. 5. the fifthweek postfledging.After thisperiod,
Cookeville, TN: Biochemistry and Biotechnol- juvenileowlsroostedunaccompaniedby adults
ogy, Southern Association of Agriculture muchmoreoften, whichsuggestsyounggain someindependencefrom adults. We noted significant
Scientists: 43-47. differencesamongfamiliesfor all roost-site

variables,withmostvariationexplainedbydiffer-
581. Waiters, C.S.; McMillan, F.W. 1955. Report encesinareas occupiedbyfamilies. Entirefamilies

on Project 301-C. Preservative treatment of roostedtogetherinthe same tree 31 +_7.5 percent
fence posts with toxic oil solutions by of the time(range: 16.7-51.5 percent). Coeffi-
cold-soaking, dipping and brushing. For. cientsofassociationof roostsitesbetweenadults
Note. 52, 54. Champaign, IL: University of andtheiryoungwere similarforboth membersof a
Illinois Agricultural Experiment Station: 4. pair. We suggestthat adulteasternscreech-owls

Givestabulateddata onservicetestsofgreen donotdividetheirbroods.
ash, riverbirch,cottonwood,sassafras,sycamore,
tupelo,willow,easternredcedar,shortleafpine, and 584. Bugbee, R.E.; Riegel, A. 1945. Seasonal
Ioblollypine,treatedwithdifferentconcentrationsof food choices of the fox squirrel in Western
Cu naphthenateand PCP. Kansas. Transactions of the Kansas Acad-

emy of Science. 48(2): 199-203. 3 refs.
582. Waiters, C.S.; Meek, W.L. 1951. The cold- The followingchoiceof food by Sciurus niger

soak preservative treatment of eastern rufiventerwas notedat Hays, EllisCounty, Kansas:
redcedar. For. Note 27. Champaign, IL: Late summerand autumn: nipplegalls on Celtis
University of Illinois Agricultural Experiment occidentalis, Juniperus virginiana berries,podsof
Station: 1. Gleditsia triacanthos, walnuts,barkof Elaeagnus

Satisfactorypenetrationwas obtainedby cold angustifolia, and seedsof Cucurbita foetidissima.
soakingJuniperus virginianafence postsina diesel Summer: petiolegallson Popu/us deltoides or P.
oil solutionof pentachlorophenol, sargentii, seedsof Celtis occidentalis. Winterand

spring: seedsand budsof Ulmus americana,

WILDLIFE RELATIONSHIPS exudationsonthe branchesofwalnut,and fruitof
E. angustifo/ia. The onlyseriousdamagewas to E.
angustifolia. The branchesstrippedof bark died,

583. Belthoff, J.R.; Ritchison, G. 1990. Roosting thoughthe treesas a wholerecovered.
behavior of posffledging eastern screech

owls. AUK. 107(3): 567-579. 585. Clapp, J.R. 1977. Wildlife habitat evaluation
We examinedroostingbehaviorof adultand of the unchannelized Missouri River in

juvenileeasternscreech-owls(Otus asio) during South Dakota. Brookings, SD: South Dakota
the postfledgingperiodusingradiotelemetry.We State University, Department of Wildlife and
located1,107 screech-owlroostsites in39 species
of trees,shrubs,andvines. Nearly half(48 Fish. 114 p.M.S, thesis. 80 refs.
percent)were in easternredcedar(Juniperus Areasof eighthabitatswere identified,delin-
virginiana), shagbarkhickory(Carya ovata), black eated,and measuredalongthe unchannelized
locust(Robinia pseudoacacia), and blackwalnut MissouriRiverin SouthDakota. Agriculturaland
(Jug/ans nigra). Owlsusedopen limbroosts(46 urbandevelopmentsexistedon 60 percentof the
percent),tangle roosts(36 percent),andconifer land within1 km of the river. Six habitattypes
roosts(17 percent). Tree cavitieswere usedrarely made upthe non-developedlandin the studyarea:
(n = 3). Open limb roostswere morecommonearly cottonwood-dogwood(16 percent),cottonwood-
inthe postfledgingperiod,whereas useof tangles willow(9 percent),elm-oak(7 percent),cattail
for roostingincreasedlater inthe season. The marsh(3 percent),sanddune(3 percent), and
mean roostsite was 10.2 +_0.2 m highina tree sand bar(1 percent). Allnon-developedhabitats
14.2 + 0.2 m tall witha d.b.h.(diameterat breast exceptsandbarwere sampledto obtainvegetative
height)of 23.8 +_0.4 cm. Basedon a random compositionandto determinetheir valueto wildlife.
sampleof 800 potentialroosttrees,screech-owls The valueof each habitatto ninefaunal groupsof
usedsignificantlyshortertrees than thoseavail- wildlifewassubjectivelyrated from 0 (poor)to 10(excellent).An interspersionvalue was added to
able. However,we foundnosignificantdifference arriveattotalhabitatvalue. Cattail marsheswere
in meand.b.h, betweenusedand availabletrees, typicallymonospecificstandsof narrow-leaved
On average, screech-owlsroosted252 +_5.3 m cattail(Typha angustifolia) inslow-moving,shallow
from theirnests andmoved64 _-!:3.5 m between water. This habitatwas ratedhighest inits valueto
dailyroostsites. Juvenileand adultowlsdiffered
littleinselectionof roostsites,althoughjuveniles wildlife(8.9), andwas especiallyimportantfor
useda greatervarietyof trees. Pairedadultsdid aquaticfurbearers,waterfowl,otherwater and

74 marshbirds,andherptiles. Cottonwood-dogwood



habitat generally consisted of three layers of virginiana). Shrikesnesting in redcedar fledged one
vegetation: eastern cottonwood (Populus more young per nest than shrikes nesting in other
deltoides), redosier dogwood (Comus stolonifera), tree species. The reported relatively high reproduc-
and poison ivy (Toxicodendron rydbergil). A rating tive success of loggerheadshrikes does not explain
of 7.9 was given this habitat, and conditions were the recent decline in shrike populations in the
good for all terrestrial faunal groups except region.
herptiles. Cottonwood-willow stands were domi-

nated by eastern cottonwood and various willows 589. Grand, J.B.; Mirarchi, R.E. 1988. Habitat use

(Salix spp.) and occurred in a clumped distribution, by recently fledged mourning doves in east
Woody vegetationwas interspersedwithopen central Alabama. Journal of Wildlife Manage-
areas coveredwithgrasses,forbs,sedges(Carex mont. 52(1 ): 153-157. 9 refs.
spp.), or horsetail(Equisetum spp.),forminga

Conifer(Juniperus virginianaand Pinus taeda)
systemof edges. The totalhabitatvalue for standswithlowbasalarea and stemdensities,large
cottonwood-willowcommunitieswas7.5; biggame amounts(morethan50 percent)of unoccupiedand uplandgamebirdsfoundconditionsexcellent

spacefrom groundcoverto midstory,anddense
there. Elm-oakhabitatwascomprisedof a wide clumpsof vegetationinstrata lessthan3 m tall
varietyof trees;the most importantwere slippery providedgoodhabitatfor recentlyfledgedZenaida
elm (U/mus rubra), bur oak (Quercus macrocarpa), macroura. The maintenanceof suchstands ofbox elder (Acer negundo), andeasternredcedar

conifersmay be importantto fledglingsurvival.(Juniperus virginiana). Grazingof the understory

and groundcover reducedthe valueof thishabitat 590. Hahn, H.C. Jr. 1945. Cedar important toto most typesof wildlife(6.7). Sandduneswere
wildlife. Texas Game and Fish. 3(12): 27-28.depositedbyfloodsoccurringpriorto the closureof

Fort Randall Dam and Lewisand Clark Dam. Discussesthe spread of eastern redcedar on
Vegetation consisted of older cottonwoods prob- grassland due to absence of fire and to excessive
ably existing prior to the floods and younger grazing. Although it is not important as a food for
cottonwood/willow stands, interspersed with bare domestic livestock, eastern redcedar is very
sand and patches of alfalfa. Conditions were fair valuable in the prevention of erosion and as habitat
for most species of wildlife (5.3), with terrestrial and winter food for wildlife.
birds and herptiles receiving the most benefit.
Future alterations of the unchannelized river in the 591. Halls, L.K. 1977. Eastern redcedarlJuniperus
study area should be planned withan objectiveof virginiana L. (Woody plants as wildlife food,
leavingareas of allsix habitatsonnon-developed species). Gen. Tech. Rep. SO-16. New
land to maintainthe diversityof wildlifepresently Orleans, I_A:U.S. Department of Agriculture,
foundthere. Forest Service, Southern Forest Experiment

Station: 105-107.
586. Crawford, H.S., Jr. 1961. Eastern redcedar.

In: Deer browse plants of southern forests. 592. Halls, LK.; Crawford, H.S., Jr. 1960. Deer-
New Orleans, LA: U.S. Department of Agricul- forest habitat relationships in North
ture, Forest Service, Southern Forest Experi- America. Journal of Wildlife Management. 24:
ment Station: 34-35. 387-395.

Describeseastern redcedar'ssiterequirements, When deerpopulationsare heavy,young
susceptibilityto fire,growthhabitsof foliage,useby redcedarmayhavea hedgedappearancefrom
deer, use of berriesby wildlife,durabilityof wood, overbrowsing.
and aggressivenessonpoorrangeand croplands.

593. Lochmiller, R.L.; Boggs, J.F.; McMurry, S.T.;
587. Dunkeson, R.L. 1955. Deer range appraisal Leslie, D.M., Jr.; Engle, D.M. 1991. Response

for the Missouri Ozarks. Journal of Wildlife of cottontail rabbit populations to herbicide
Management. 19: 358-364. and fire applications on cross timbers

Easternredcedarandshortleafpine havebeen rangeland. Journal of Range Management.
destructivelybrowsedduringwinter,both ranklow 44(2): 150-155.
inpalatability,andbrowsingwas heaviestduring Knowledgeof howresidentwildlifepopulations
mastshortages, respondto brushmanagementstrategiesis espe-

ciallylimitedfor rangelandsinthe crosstimbers
588. Gawlik, D.E.; Bildstein, K.L. 1990. Reprodu¢- vegetationtypeof Oklahoma. We examinedhow

tive success in nesting habitat of logger- cottontailrabbit(Sylvilagus floridanus) densityand
head shrikes in north-central South Caro- habitatusewere influencedby applicationsof
lina. Wilson Bulletin. 102(1): 37-48. 25 refs. tebuthiuronor triclopyr,withand withoutannual

A studyduring1986-1987 showedthat 63 crosstimbersrangeland. Linetransect
percentof nestsof loggerheadshrikes(Lanius mark-recapturelivetrapping,andfecal
ludovicianus) were in redcedar(Juniperus wereusedto evaluateseasonal
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differences in population density among five brush of trees, with 98 percent in white (Picea glauca) and
control treatments. Cottontail rabbits (n = 225) Norway (P. abies) spruces, red (Pinus resinosa) and
were flushed along 362 km of line transects during jack (P. banksiana) pines, and eastern redcedar
five census periods. Density in winter was consis- (Juniperus virginiana). Mean roost height was 4.05 +
tently lower than in summer for all treatments, 2.21 m (range 0.15-11.20 m) in a 9.15 + 3.40 m tall
except for the untreated control in winter 1987. tree. Roosts averaged 46.6 + 43.4 cm from the trunk
Line transect density estimates ranged from 0 to on a 150.4+ 69.6 cm long limb. Roost characteris-
1.975 rabbits/ha and suggested that herbicide and tics varied according to tree species, size, and
annual burning treatments had a positive influence shape. Mean roost height ranged from 1.5 + 0.4 m in
on cottontail rabbit populations compared to eastern redcedars to 6.9 + 1.3 m in red pines. Roost
untreatedcontrols. Mark-recapture density heightcorrelated positively with tree height and
estimates did not differ among treatments. Fecal negatively with distance of roost from trunk. Dis-
pellet counts were greater on herbicide-treated tance of roost from trunk correlated positively with
pastures than on an untreated control in both limb length. Directions of roosts relative to the trunk
spring and fall. Prairie-eastern redcedar (Juniperus were random. Mean roost height and height of roost
virginiana L.) and forest-prairie ecotone habitats tree increasedwith time. Most roosts afforded good
were utilized greater than expected by cottontail cover from above and most sides. Saw-whet owls
rabbits. Mature hardwood overstory and mixed- chose roosts that provide concealment, not those of
brush habitats were avoided. Tebuthiuron and a particular height. Roostsconferred thermal
triclopyr effectively decreased hardwood overstory benefits on owls. Behavior of roosting saw-whet
and increased preferred habitats for cottontail owls suggeststhat the owls' motionlessness when
rabbits, approached by humans is a camouflaging strategy.

594. Phillips, F.J. 1910. The dissemination of 598. Thompson, F.R., III; Fritzell, E.K. 1988. Ruffed
junipers by birds. Forestry Quarterly. 8: 60- grouse winter roost site preference and
73. influence on energy demands. Journal of

Birdsare responsiblefor mostof the dissemina- Wildlife Management. 52(3): 454-460.25 refs.
tionof the junipers. Listsbirdsthat eat juniper A studyatthe AshlandWildlifeResearchArea,
berries. Missouri,showedthat ruffedgrouse(Bonasa

umbel/us) hada strongpreferencefor roostingin
595. Read, R.A. 1948. Winter browsing of cedar Juniperus virginiana canopies. Roostsin and under

by Ozark deer. For. Notes. 55. New Odeans, J. virginianaprovidedlessthermalbenefit thansnow
LA: U.S. Department of Agriculture, Forest roosts(rarelyavailable),butmorebenefit than
Service, Southern Forest Experiment Station. deciduousroosts. Managementimplicationsare

Duringthe winterof 1947-1948, white-taileddeer discussed.
in heavyconcentrationsbrowsedalmostthree-
fourthsof allcedartrees under5.5 feet in height, 599. Thompson, F.R., III; Fritzell, E.K. 1989. Habitat
eating85 percent of the terminal heightgrowth use, home range, and survival of territorial
thesetrees had madeduringthe previousgrowing male ruffed grouse. Journal of Wildlife Man-
season, agement. 53(1): 15-21.27 refs.

Habitatpreference,homerange, dailymovement,
596. Segelquist, C.A.; Green, W.E. 1968. Deer andsurvivalof territorialmale ruffedgrouse(Bonasa

food yields in four Ozark forest types, umbel/us)were investigatedin the Ashland Wildlife
Journal of Wildlife Management. 32(2): 330- ResearchArea incentralMissouriduring1984-1987.
337. 7 refs. The studyarea compriseda varietyof habitats,

Sparselytimberedredcedar(Juniperus includingoak (Quercussp.)/hickory(Carya sp.) pole
virginiana) gladesand bottomlandhardwoods andsawtimberstands(63 percent), mixedsaplingto
producedthe mostherbageand evergreenbrowse, pole-sizeeasternredcedar(Juniperus virginiana)/

hardwoodstands(16 percent),pine (Pinus spp.)Browsingwas heaviestwhere mastwas scarce.
The moredenselystockedhardwoodtypes grew plantations(4 percent),open areas (9 percent)and
lessforage,butwere the main sourceof winter 1- to4-year-oldclearcuts(2 percent ofthe area).
food ingoodmastyears. Averagemastyields Thirty-twomalegrousewere equippedwithradio
were 5-10 timesgreaterthan averagewinter transmitters,and an averageof 55 locationsper
browseyields, grousewas obtained. Ruffedgrousedid notshow

stronghabitatpreferencein locatingtheirhome

597. Swengel, S.R.; Swengel, A.B. 1992. Roosts range,butwithintheir homerange grousestrongly
of northern saw-whet owls in southern preferredmixedcedar/hardwoodareas duringspring-

summerandautumn-winter.
Wisconsin. Condor. 94(3): 699-706.

We described623 roostsof northernsaw-whet 600. Thompson, F.R., I!!; Fritzeil, E.K. 1989. Habitat
owls(Aegolius acadicus) in southernWisconsin
from 1986 to 1990. Roostswere insevenspecies differences between perennial and transient
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drumming sites of ruffed grouse. Journal of successwas poorestinwhitepine,reasonably
Wildlife Management. 53(3): 820-823. goodinjuniper(Juniperus virginiana),and interme-

We determinedhabitatdifferencesamong diate inhemlock. The dense emergencefound in
perennial,transient,and randomnon-drummingsites the pine-hemlockplantationindicatesthat the
of ruffed grouse(Bonasa umbel/us)from vegetation nymphsmay be able to feed onthe rootsof
measurements. Perennialdrummingsiteshadmore hemlocksor pinesor both. If so,thenpoor
eastern redcedar(Juniperus virginiana) stemsper hatchingsuccessinresinoustwigsmay be the only
hectare,greatereasternredcedarcanopyclosure, barrierpreventingMagicicada spp.from becoming
greater understorydensity,andlessdeciduous economicpestsinconiferousplantationsand
canopy closurethantransientandnon-drumming forests.
sites. Vegetationcharacteristicsof transientsites
were more similarto non-drummingthanperennial 604. Whitford, P.C.; Whitford, P.B. 1988. A note
sites. We suggestperennialdrummingsiteswere in on nurse trees and browsing. Ann Arbor,
higherqualityhabitat,andthe lowdensecover Mi: Michigan Botanical Club. 27(4): 107-110.
providedby easternredcedaris an important
componentof grousehabitatin areaswithout ECOLOGICAL RELATIONSHIPS
suitablehardwoodregenerationin Missouri.

605. Allard, H.A.; Leonard, E.C. 1943. The vegeta-
601. Tyler, J.D. 1992. Nesting ecology of the tion and floristics of Bull Run Mountain,

loggerhead shrike in southwestern Okla-
Virginia. Castanea. 8: 1-64. Ukrainian.

homa. Wilson Bulletin. 104(1): 95-104. Anecologicaland floristicsurveywas made of
Loggerheadshrike(Lanius/udovicianus) nests the BullRun Mountainand PondMountainhigh-

were studiedinsouthwesternOklahoma(U.S.A.) landsof Virginia,locatedabout 40 milesfrom
from 1985 through1988. Pairingbegan inlate Washington,DC. This paper givesa briefaccount
Februaryto earlyMarch,andcompletednestswere of the vegetationof the region andlistsall the
foundfrom 13 Marchto 20 June. Nestingpeakedin vascularplantscollectedor knownto occurwithin
mid-April,withsecondnestingsfrom late May to late the area. The originalforest of the BullRun
June. Average lengthof the nestingseasonwas11 highlandswas oak/chestnutincomposition,the
weeks. Almostone-thirdof allnestswere builtin dominantspeciesbeing Quercus montana (the
Osage orange(Mac/ura pomifera) trees,butnetleaf majordominant)and Castanea dentata, together
hackberry (Celtis reticulata), Chinese elm (Ulmus with Quercus rubra, Nyssa sylvatica, Liriodendron
pumila), and easternredcedar(Juniperus virginiana) tulipifera, and Carya. Followingthe eliminationof
were also used frequently. Meannestheightwas3 chestnut,the compositionof the forestis rapidly
m, and averageclutchsizewas5.8. At leastone changingintoan oak/hickoryassociation.On the
egg hatchedin 84 percentof clutches.A mean of thin,sandy,poroussoilsof some of the drier
16.9 days was requiredfor incubation,andthe ridges,Quercus montana forms almostpure stands
average fledgingperiodwas 16.8 days. Probability withhickoryreproductionbecomingestablishedin
of survivalusingMayfield's(1961, 1975) methodwas somesituations.These dominantchestnutoak
46 percent, standsrepresentan edaphicclimax;the original

climaxtype on thedeeper and moistersoilswas
602. Van Dersal, W.R. 1938. Utilization of woody largelya mixedmesophyticforestof whiteoak,

plants as food by wildlife. Transactions of the chestnutoak, redoak, blackoak,blackgum,
3d North American Conference. 1938: 768-775. hickory,tulippoplar,whiteash, andsome beech.

Seventy wildlifespecieswere reportedusing Abandonedlandsandpastures asa rulerevert
eastern redcedar,the widestuse ofany woodyplants quicklyto forest,mainlyof pines,cedars,black
in NorthAmerica. locust,persimmon,and tulippoplar. The most

aggressiveconifersare scrub pine(P. virginiana)
603. White, J.; Lloyd, M.; Karban, R. 1982. Why and redcedar(Juniperus virginiana var. crebra).

don't periodical cicadas normally live in Otherconifersfoundin the area are Pinus strobus,
coniferous forests? Environmental Entomol- P. pungens, P. rigida, and P. echinata.
ogy. 11 (2): 475-482. 20 refs.

An unusualoccurrenceof Magicicada spp.ina 606. Anonymous. 1949. influence of vegetative
whitepine-hemlock(Pinus strobus-Tsuga cover. Southern Lumberman. 179(2249): 177.
canadensis) plantationin Ohioisdocumented. Soilporositytestsatthe CaltounExperimental
Historicalinformationsuggeststhatcicadasinvaded Forestnear Union,South Carolina,showedthat
thisplantationwhenintermixeddeciduousspecies permeabilityratesunderhardwoodsare 25 times
were availablefor oviposition.Subsequentstudies morerapid,and undersoftwoods8 times more
showedthat hatchingsuccessis far betterin rapidthan on bareclay. The soilunderyoung
deciduousplantsthanin pines. The reductionin has 3 timesthe
pinesis attributedto resinsecretion,whichsealsthe e permeabil-
egg-nestsshutandpreventstheeggs from hatching, ity

Of the three evergreenspeciesexamined,hatching 77



607. Arend, J.L. 1950. influence of fire and soil on Monographs. 22(3): 195-215.45 refs.
distribution of eastern redcedar in the A studyof successiononabandonedfields
Ozarks. Journal of Forestry. 48(2): 129-130. 2 showedthatthey are invadedby Juniperus
refs. virginiana inthefirstfew yearsand that thisisthe

dominanttree speciesformorethan 60 years.The distributionof Juniperus virginiana is so
closelycorrelatedwithshallowlimestonesoilsand Mostof the speciesof the oak/hickoryforestthen
roughtopographythatthese sitesare oftenconsid- enter the successionandare in the understoryby
eredthe characteristichabitatof the tree. System- the 60th year.
atic observationsinthe ArkansasOzarksindicate,
however, that redcedar does not prefer these 611. Bartgis, R.L. 1993. The limestone glades
shallowsoils,butthat competitionandfirewipeit out and barrens of West Virginia. Castanea.
on thebettersites. Contraryto generalbelief,soil 58(2): 69-89.
acidityappearsto have littleeffect onthe distribution Cedarglade, limestonebarren,and glade
of thisspecies. The reducedacidityof the soilunder woodlandcommunitiesare reportedfromlimestone
denseand long-establishedstandsof eastern terrainesinthe ridgeandvalleyof northeastern
redcedarprobablyresultsfrom the relativelyhighCa West Virginia.The cedargladecommunitiesare
contentof itsfoliage, dominatedby Bouteloua curtipendula, Solidago

arguta vat. harrisii,Paronychia virginica, and
608. Arend, J.L.; Collins, R.F. 1949. A site classifi- Monarda fistulosavar. brevis;,limestonebarren

cation for eastern redcedar in the Ozarks. communitiesare dominatedby Bouteloua, Hystrix

Soil Science Society of America. 13:510-511. patula, and Schizachyrium scopariu_,,and glade
A surveyof site conditionsfor91 differentnatural woodlandsare dominatedby Juniperus virginiana,

standsof Juniperus virginiana showeddepthof soil Quercus muehlenbergii, and Cercis canadensis.
to be the mostimportantfactoron uplandsites. Soil Droughtstressappearsto playa role in determin-
aciditywithinthe pH range4.7-7.8 has littleeffecton ingthe vegetationof theseareas. The floraof
growthanddistributioninthe Ozarks. Foursite these threecommunitiesconsistsof 202 known

species,including24 consideredto be rare in West
classes are recommendedforthe region. Virginiaand 8 Appalachianshalebarrenendemics.

609. Axmann, B.D.; Knapp, A.K. 1993. Water Monarda fistulosa vat. brevis appears to be
relations of Juniperus virginiana and endemicto cedar glades,limestonebarrens,gladewoodlands,anddry limestonecliffsof West Virginia
Andropogon gerardii in an unburned and Virginia. Sixotherspeciesare almostcom-
tailgrass prairie watershed. Southwestern pletelyrestrictedinWest Virginiato these commu-
Naturalist. 38(4): 325-330. nities;Ophioglossum engelmannii and Senecio

We assessedseveralfactorsinfluencingthe plattensis are reportedfromWest Virginiaforthe
successof Juniperus virginiana in unburned first time. Theuniquefloraof these communitiesin
tallgrassprairieby mappingthe distributionof West Virginiasuggeststhatthey apparently
individualsin a 21-ha watershedonthe Konza originatedindependentlyof cedarglade communi-
PrairieResearchNaturalArea innortheastern ties of the InteriorLowPlateaus.
Kansas. We alsocomparedthe water relationsof
thistree withthose ofthe dominantgrass 612. Baskin, J.M.; Baskin, C.C. 1985. A floristic
Andropogon gerardiL No generalrelationshipswere study of a cedar glade in Blue Licks
detectedbetweenthe distributionof J. virginiana and Battlefield State Park, Kentucky. Castanea.
plantwaterstatus,plantsize, soil type,slope, 50(1): 19-25.
aspect, orelevation. Leafxylem pressurepotential

(psi) in uplandtreeswas significantlylower(0.44 613. Beilmann, A.P.; Brenner, L.G. 1951. The
MPa) thanin lowlandtrees, butonlyduringthe driest
portionof the growingseason. In contrast,topo- changing forest flora of the Ozarks. Annals
graphicpositioninfluencedpsi morestronglyin A. of the Missouri Botanical Garden. 38(3): 283-
gerardii withpsi in uplandplantsas muchas 1.0 291.8 refs.
MPa lowerthanin lowlandplants. Duringwetter Reportsresultsof a studyof the soils, landuse,
periods,photosyntheticrates inA. gerardiiwere and developmentof tree associatesduringa 10-
higherthan in J. virginiana inuplands,butthe year period.A rapidinvasionof the Quercus
reverseoccurredduringthe driestperiodof the marilandica/Q, stellata and Q. alba/Acer
growingseason. The abilityof J. virginiana to saccharum associationsbythe valuabletimber
maintain higher psi and higher photosynthetic rates species Q. borealis, Q. alba, and hickory (Carya
relative to A. gerardii during periods of water sp.) is taking place.
limitation may contribute to its success in tallgrass
prairie protected from fire. 614. Beilmann, A.P.; Brenner, L.G. 1951. The

recent intrusion of forests in the Ozarks.

610. Bard, G.E. 1952. Secondary succession on Annals of the Missouri Botanical Garden.
the Piedmont of New Jersey. Ecological 38(3): 261-282.48 refs.
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An attempt is made to reconstructfrom historical largelyto humanoccupation rather than to natural
records the course of recent vegetationchanges in causes. The area as a whole has been generally
the Ozarks. Within historical time much of this and quite intensivelygrazed, and approximately half
region, which is now forest land, was open, park- of it has been deforested. Grazing and firing of the
like country or grassland. Insufficienttime has forest floor in earlier times led to the invasion of
elapsed since the change towards forest cover some parts by various heliophiious plants, notably
began, to permit any plant associationto reach a Juniperus virginiana, Ulmus fulva, and Cercis
climax; 85 percent of the commercial forest land is canadensis. Apart from these plants, the vegetation
classified as immature. Juniperus virginiana is a of the area may be arranged in three principal
very aggressive invader of the grasslands and old groups: (1) the Quercus/Carya association, (2) the
fields. The beginning of its invasioncoincides with Quercusalba/Acer saccharum association, and (3)
the reduced burning of grassland that accompanied the Quercus muehlenbergii/Acer saccharum associa-
an increase inthe population. There are also tion. The open glade associates contain practically
indications that the climate of the Ozarks has no arborescent flora, but the closed glade associate
become milder and wetter, is forested with Juniperus virginiana and other tree

species, including Quercus muehlenbergii and
615. Bidwell, T.G. 1993. Eastern red¢edar e¢ol- Bumelia lanuginosa.

ogy and management. OSU Ext. Facts.
2868. Stillwater, OK: Oklahoma State Univer- 618. Broadfoot, W.M. 1951. Redcedar litter im-

sity, Cooperative Extension Service. 4 p. proves surface soil. For. Notes SO-71. New
Orleans, LA: U.S. Department of Agriculture,

616. Bragg, T.B.; Huibert, L.C. 1976. Woody plant Forest Service, Southern Forest Experiment
invasion of unburned Kansas bluestem Station. 3 p.
prairie. Journal of Range Management. 29(1): Measurementsunder15- to 20-year-oldJuniperus
19-24. 27 refs. virginiana on erodedsoilsin Mississippishoweda

A remnantof tall-grassprairieinthe FlintHills, newA horizondevelopmentof 1to 7 inchescorn-
eastern Kansas,was studiedby referenceto paredwith 1.3 inchesunderadjacentherbaceous
section-linesurveyrecords(since1856)and aerial cover. The surfacesoilsunderJ. virginiana had
photos(since1937). The historyofwoodyplant morelarge poresandtransmittedwaterseveral times
cover was determined on a totalof 12sites that faster. They had 5.3 percent organic mattermnearly
were (a) unburned for 20-50 years, (b) regularly twice as much as soils under herbaceous cover--
burned, or (c) regularly sprayed with herbicides and more than twice as much available Ca; pH was
(since 1943). Results are presentedand discussed 6.75 compared with 5.71 under herbaceous cover.
in relation to soils and topography. The area Amountof litter/acre was 3 tons more under J.
covered by woody plants increasedby 34 percent virginiana,and each unit of litter contained five timesas much Ca and twice as much excess base for
in (a) and only I percent in (b) over the same
period (1937-1969), confirming the importance of neutralizing soil acidity.
fire in maintaining the natural prairie; little net

619. Broadfoot, W.M. 1951. Soil rehabilitationchange occurred in (c) where woody cover was
already substantialbefore spraying. In (a), woody under eastern redcedar and Ioblolly pine.
plantsinvaded rapidlyon lowland,lowerslopeand Journal of Forestry. 49(11): 780-781.5 refs.
rockysoils,and very slowlyonuplandsoils(which Tabulatesanddiscussesdifferencesinproperties
were shallow,heavy-textured,anddroughty), of litterinthe top2 inchesof soilunderPinus taeda,
Major invadingspecieswere Juniperus virginiana, Juniperus virginiana,and herbaceouscover. P.
Quercus muehlenbergii, Ulmus americana, andthe taeda producesconsiderablequantitiesof litterina
shrubsRhus glabra, Comus drummondii,and shorttime,butsoilbeneathJ. virginianadevelops
Symphoricarpos orbiculatus, moredesirablecharacteristics.

617. Brenner, L.G. 1942. The environmental 620. Bryant, W.S. 1989. Redcedar (Juniperus
variables of the Missouri Botanical Garden virginiana L.) communities in the Kentucky
Wildflower Reservation at Gray Summit. River gorge area of the Bluegrass Region of
Annals of the Missouri Botanical Garden. 29: Kentucky. Gen. Tech. Rep. NC-132. St. Paul,
103-135. MN: U.S. Department of Agriculture, Forest

This paper presentsa preliminarysurveyof the Service, North Central Forest Experiment
geology,physiography,soils,climatology,and Station: 254-261.76 refs.
vegetationof a characteristicarea intheWildlife Standstructureand compositionwere studiedin
Reservationof the MissouriBotanicalGarden. The redcedar(Juniperus virginiana) communitiesonthe
arborescentflora is a complexonecomposedof40 soilbordersof the exposedclifftopsof gorgesof the
species, representing28 genera. The large KentuckyRiverand itstributariesin centralKentucky.
numberof speciesandthe relativelywidedistribu- Redcedaraccountedfor approximately76 percentof
tionof manyof them inthe area maybe attributed thedensityand79 percentof the basal area;
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because of itsclear dominance,speciesdiversity No. 330, 1931, for summary and description).
was low and "evergreenness" high. The small tree/ Pioneer species such as redcedar, aspen, and
shrub associates formed a distinct and characteris- black cherry have disappeared in favor of Quercus
tic component of the communities. The harsh spp., which increasingly dominate the stand.
clifftop environments serve to reduce competition

from more site-demanding species. The absence 624. Colvin, W.S.; Eisenmenger, W.S. 1943.
of fire has alsoserved toselect for redcedar. The Relationships of natural vegetation to the
coefficientsof determinationand the species water-holding capacity of the soils of New
replacementpatternsindicatethat theseclifftop England. Soil Science Society of America. 55:
communitiesare ratherstableand persistent. 433-446.

Froma studymade inNew Englandonthe621. Buell, M.F.; Buell, H.F. 1971. Invasion of
relationbetweenthe naturalvegetationandthe

trees in secondary succession on the New water-holdingcapacity of thesoil, it appearsthat
Jersey Piedmont. Bulletin of the Torrey certaintrees,shrubs,and herbsgrow in greatest
Botanical Club. 98(2): 67-74. 15 refs. abundanceonsoilsof particularwater-holding

Quadrateswere establishedon oldfields(on ranges,whilethe distributionof otherspecies
soilsderivedfromTriassicred shales),and seemsto be unaffectedbythissoilfactor. Pitch
successionwas studiedfrom 1958 to 1969. Tree pine,blackoak,andscruboakare amongthe
seedlings(Juniperus virginiana and hardwoods) speciesthat are generallymostabundanton soils
beganto appear duringthe secondyear,and witha comparativelylowwater-holdingcapacity.
continuedto appearthereafter. Mortalityof Blackbirch,floweringdogwood,hickory,whiteoak,
previouslyestablishedindividualswas common andscarletoakoccurmainlyonsoilswitha
duringthe early stagesof succession.At first, mediumwater-holdingcapacity. Ash, beech,
whenmuchbaresoilwas exposed,frost-heaving ironwood,sugarmaple, redoak,and spruceprefer
was an important hindranceto the earlyestablish- soilswitha comparativelyhighwater-holding
ment of tree seedlings, capacity.A considerablenumberof species,

includinggraybirch,hemlock,redmaple, redcedar,
622. Coile, T.S. 1950. Effect of soil on the andwhitepineare foundgrowingon soilsvarying

development of hardwood understories in widelyintheirmoisture-retainingproperties.
pine stands of the Piedmont Plateau. Soil
Science Society of America. 14: 250-252. 3 625. Conner, J.J.; Shacklette, H.T.; Erdman, J.A.
refs. 1971. Extraordinary trace-element accumu-

Inconnectionwithan earlierstudy, hardwood lation in roadside cedars near Centerville,
understoryspeciesover4 1/2feet highwere Missouri. Profess. Pap. 750-B. Washington,
enumeratedby diameterclasses,andthe effectof DC: U.S. Geological Survey: 151-156.
age and densityof the pineoverstoryand of Unusuallyhighconcentrationsof Pb, Cu, Zn,
varioussoil factorsonthe density,or space andCd foundinroadsideJuniperus virginiana trees
occupiedby the mainunderstoryspecies,was were probablyattributableto transportof lead-
determinedby regressionanalysis. The soil bearingoresalongthe roadsratherthan to
variablestestedwere: depthof the A horizonin mineralizationof underlyingrock.
inches, inhibitional-watervalue of the B horizon,
site qualityof the land,andthe textureof the 626. Cook, D.I.; VanHaverbeke, D.F. 1977. Subur-
surfacesoil(i.e., coarse, medium,and fine). The ban noise control with plant materials and
relationshipsbetweenthe variablesandthe space solid barriers. Gen. Tech. Rep. NE-25.
occupied(milliacresper200 milliacres)are Broomall, PA: U.S. Department of Agriculture,
presentedin formulaandgraphsfor Comus florida, Forest Service, Northeastern Forest Experi-
Liquidambar styraciflua, andJuniperus virginiana, ment Station: 234-241.
Thesecorrelations,whichrelate to 70 percentof

Includiesuseof: Pinus nigra, P. ponderosa, P.the totalunderstoryof the averagepine stand,are
considereduseful inestimatingthe competitive sylvestris, Thuja orienta/is, Juniperus scopu/orum,
hardwoodpotentialof any land inthe Piedmont J. virginiana,and Picea sp.

region. 627. Cotta, A. 1950. Natural regeneration of

623. Collins, S. 1962. Three decades of change exotic species in Piemonte, italy.
in an unrnanaged Connecticut woodland. Schweizeriche Zeitschrift fuer Forstwesen.
Bull. 653. Storm, CT: Connecticut Agricultural 101(2/3): 104-111. Italian.
Experiment Station. 32 p. 21 refs. A numberof exoticspecieswere planted,about

150 yearsago, inthe parksurroundinga castle in
Describeschangesin the compositionand Monferrato. These includedlarch,Scots pine,structureof the Cox Plot,an unmanagedoak

woodlanddevelopedonland abandonedor cut spruce,Abies pinsapo, Corsicanpine, three
over 75 yearsago (seeBull.Conn. Ag. Exp.Sta. speciesof cedar,two of Chamaecyparis, Thuja,
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Tsuga, Juniperus virginiana, Ginkgo, Acer negundo, County, Tennessee, Journal of the Tennessee
horsechestnut,Ai/anthus, Melia azedarach, and Academy of Sciences. 44(1)" 25-32.24 refs.
Robinia. With the exceptionof the larch (which Distinguishesand describessix distinctforest
stagnated)and the Scotspine(chlorotic),all these communities:whiteoak/northernredoak/hickory;
specieshavegrownwell, butonlythe horsechestnut postoak/blackoak; beech/maple;redcedar/hard-
and Robinia appearto be reproducingthemselvesin wood;bottomlands;andstream banks.
any appreciabledegree.

631. Einspahr, W. 1955. Coal spoil-bank materials628. Cross, E.A. 1981. Reclamation of surface-
as a medium for plant growth. Iowa Academy

mine spoil. Auburn, AL: Alabama University, of Science. 62: 133-144. 8 refs.

School of Mines and Energy Development. Reportsresultsof a chemicalandphysical
53 p. analysisof spoilfrom Iowacoalstrip-mining.Field

Researchbeingperformedon land reclamationat trials(no details)suggestedthat Pinus virginiana, P.
the Corona andKellermanminesinAlabamais rigicla,Juniperus virginiana, Fraxinus pennsy/vanica,
reported. Informationis presentedunderthe Popu/us de/toides, U/mus americana, Platanus
followingheadings: effectsof topsoilingand occiclentalis,andRobinia pseuc/oacacia are promis-
mulchingtreatmenton plantgrowthand soilerosion; ingfor some of the acidor toxicshalesunsuitablefor
preliminaryfindingson the germinationandgrowth othercrops.
of southernredoak seedlingsoncalcareousshale

surface minespoil;some effectsof vegetationtype 632. Engle, D.M.; Stritzke, J.F. 1992. Herbage
and fertilizationongrowth,survival,andtip moth production around eastern redcedar trees.

damage in Ioblollypine plantedonalkalineshale in: Bidwell, T." Titus, D.; Casseis, D., eds.surface minespoil;some effectsof competitionand
fertilizer onthe growthandsurvivalof selected Range Research Highlights, 1983-1991. Circ.

E. 905. Stillwater, OK: Oklahoma State Univer-Christmastree stockand Virginiapine onalkaline
shalespoil;growthand survivalofeasternredcedar sity Cooperative Extension Service: 13.
onalkalineshalespoil;andgreenhousestudies.
The appendixesare entitled: studyof the effectsof 633. Engle, D.M.; Stritzke, J.F.; Claypool, P.L. 1987.
acidificationofcalcareousshaleonthe growthof Herbage standing crop around eastern
weepinglovegrass;the effectsofcompetitionand redcedar trees. Journal of Range Manage-
spoilmixturesonthe growthofperennialryegrass ment. 40(3): 237-239. 17 refs.
and weepingIovegrass;and the effectsofdelayed Herbagestandingcropwas measuredin 1984
fertilizationon the growthofweepingiovegrass, and 1985 at distancesradiatingaway from individual

treesof easternredcedar(Juniperus virginiana) in
629. Dooley, K.L.; Collins, S.L. 1984. Ordination north-centralOklahomatallgrassprairies. Trees of

and classification of western oak forests in two heightclasses(2 and 6 m)were studied. Soil
Oklahoma. American Journal of Botany. 71(9): watercontentat0 and3 m fromthe driplineandtree
1221-1227. 32 refs. leafwater contentwere studiedduring1982-1984.

Data on the compositionof thetree sizeclass There wasvery littleherbagebeneaththe tree
(lessthan 10cm d.b.h.)and numbersof seedlings canopy;herbageproductionwas slightlyreducedat
(lessthan 2.5 cm) were collectedin46 standsin the dripline,buttherewas littlereductionbeyondthe
Wichita MountainsWildlifeRefuge. Saplingswere dripline.Tree heightdidnotaffectthe herbagecrop.
extremelyrareand data were notanalyzed. The Soilwatercontentat the tree driplinewas sometimes
data were analyzedto determinepatternsof forest lessthanthat3 m outsidethe dripline,but the
vegetation,speciesdiversity,andsoiltype. The differencesweresmall. Leaf watercontentgenerally
most importantspeciesinboththetree andseedling followedthe seasonaltrend of soilwater content. It
strata were Quercus stel/ata, Q. marilandica,and wasconcludedthatherbagereductionwould be very
Juniperus virginiana. Clusteranalysisrevealedthree littleinthe earlystagesof tree encroachmentwhen
communitytypes: lowdiversityforestsdominatedby the canopyis small. Sincetree leafwater contentis
Q. marilandica/Q, stellata orby Q. stellata and relativelylowinlate spring,thisis an appropriate
mesophyticforests. A polarordinationproduceda seasonfor prescribedburnsto controlJ. virginiana.
gradientof vegetationcorrespondingto a moisture
gradient. Manyhighdiversity,mesophyticforests 634. Erickson, R.O.; Brenner, L.G.; Wraight, J. 1942.
were on loamydrainagewaysoilsornorthfacing Dolomitic glades of east-central Missouri.
slopes. Tree speciesdiversitywasinverselyrelated Annals of the Missouri Botanical Garden. 29:
to the importanceof Q. ste/lata. Standordinations 89-101.
differedfor trees andseedlings,suggestingthat Anaccountof the physicalcharacteristicsand
these strataresponddifferentlyalongthe moisture vegetationof the outcropsof thin-beddeddolomiteor
gradient, doiomiticlimestonethat occurinthe Ozark regionof

Missouri.The mostcharacteristicflorais herba-
630. Duncan, S.A.; Ellis, W.H. 1969. An analysis of ceous,butsmalltreesare oftenfoundsurrounding

the forest communities of Montgomery gulliesorledgesof rock. The mostcommontree
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speciesare Juniperus virginiana, Quercus neighboringlowlands to the north; (2) glaciation
muehlenbergii, Q. stellata, Celtis pumila, C.pumila and other disturbances during the ice age; (3) the
var. georgiana, Acer saccharum var. schneckii, continental climate with its low precipitation and
Rhamnus caroliniana, Vitis lincecumii var. glauca, great variations in temperature throughout the
Comus florida, and Bumelia lanuginosa, greater part of the area, and the high-mountain

climate of the Caucasus; (4) the salt deposits left
635. Ferguson, E.R.; Lawson, E.R.; Maple, W.R.; by the retreatingsea, and (5) damage by grazing,

Mesavage, C. 1968. Managing eastern often accompaniedby forest clearance and burning
redcedar. Res. Pap. SO-37. New Orleans, of the steppe. After dividingthe area intosix main
I_A:U.S. Department of Agriculture, Forest zones, theauthordiscussesthe compositionof the
Service, Southern Forest Experiment Station. naturalforestsandreviewsthe vegetational
14 p. 48 refs. developmentof the area from pre-historictimes.

Reviewsthe literature,andrecentstudiesin Muchdamagehasbeen causedto the forestsby
grazing,overexploitationand forestand steppe

Arkansas,on the characteristics,distribution,site fires. Afforestationof deforestedareas andof the
requirements,naturalregeneration,plantingand timberlesssteppehas beenin progressfor manysowing,protection,controlof competition,growth
andyield,andmarketingof Juniperus virginiana, years. Inadditionto indigenoushardwoods(oak,

maple,elm, ash,and birch)fruit trees, pines,and
manyexoticshave beenplanted. The latterinclude

636. Fletcher, P.W.; Ochrymowych, J. 1955. Pinus nigra, Juniperus virginiana, Robinia,
Mineral nutrition and growth of eastern G/editsia,Acer negundo, Morus alba, E/aeagnus
redcedar in Missouri. Res. Bull. 577. Colum- angustifo/ia, andmany shrubssuchas Caragana
bia, MO: University of Missouri Agriculture arborescens, Amorpha fruticosa, and Lycium
Experiment Station. 16 p. barbarum.

Mineralcompositionof twigSand foliagewas
comparedwithmineralcompositionofsoilonwhich 639. Gehring, J.L.; Bragg, T.B. 1992. Changes in
the plantsgrew. (1) Rich,calcareoussoilspro- prairie vegetation under eastern redcedar
duced maximumgrowthbut leastash perunitof (Juniperus virginiana L.) in an eastern
ovendry matter;(2) Thepercentagesof total Nebraska bluestem prairie. American
seedlingweightin root,stem,and foliageremain Midland Naturalist. 128(2): 209-217. 32 refs.
almostconstantregardlessof plant sizeorsoil;(3) On a nativeprairielocatedon bluffsadjacentto
Solublephosphorusandexchangeablecalciumin the Platte RiverValley ineasternNebraska,plant
silt loamsoilswere directlyrelatedto seedling speciescompositionunderandadjacentto isolated
growth;(4) Phosphorusconcentrationinthe foliage 10- to 22-year-oldJ. virginianatrees was exam-
of seedlingsand maturetreeswas relateddirectly ined. Andropogon scoparius (Schizachyrium
to phosphorusconcentrationin the silt loamsoils scoparium) dominatedplotswithouttrees (44
studied;(5)The foliage containedgreaterconcen- percentcover),and Poa pratensis, a non-native
trationsof potassium,magnesium,and phosphorus speciesdominatedundertrees (19 percent);this
thandidthe twigs, aboutthe same silicaandtotal differencerepresentsa 20-yearchange in herba-
ash, andless calcium;(6) As the growingseason ceouscompositionfollowingestablishmentand
advanced,concentrationof phosphorusinthe growtho! tree crownsovernativeprairie. In
foliageincreased, additiontoA. scoparius (-34 percent),11 other

speciesdeclinedunderpersistenttree cover
637. Freeman, C.P. 1933. Ecology of the cedar includingA. gerardii and Aster ericoides (-10 and -5

glade vegetation near Nashville, Tennes- percent,respectively);P. pratensis and Carexspp.
see. Tennessee Academy of Science. 8: 143- coverincreased13 and 10 percent,respectively.
228. Directionfromthe maintree stemaffectedthe

Investigateda subctimaxeastern redcedarforest responseof Boute/oua hirsuta, Linum rigidum var.
on a shallowsoil overlyinghorizontallimestone, compactum, B. curtipendula, andAmbrosia
Presentsinformationon soiltemperature,weekly psilostachya to tree crowndevelopment;the
courseofsoil water,hydrogen-ionconcentrations, percentagecoverof thesespecieswas generally
and surfaceevaporation, lower tothe northand eastthantothe westand

south.
638. Gains, H. 1943. The forests of southern

Russia and their history. Forstarchiv. 19: 69- 640. Graf, D.I. 1970. Distribution pattern of
85. German eastern redcedar, Juniperus virglnlana L.,

The developmentof vegetationaltypesin in Iowa. Dissertation Abstracts International,
southernRussiahas beenconditionedto a large B. Science and Engineering. 31 (2): 544.
extentbyfive factors: (1) the repeatedoverflowing The presentdistributionis comparedwiththat in
of the BlackSea and the CaspianSea, which,even presettlementtimes,and reasonsfor present

iI duringthe last ice age, covereda largepart of the distributionare discussed.
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641. Graf, D.I.; Landers, R.Q.; Poulter, R.W. 1965. S. A 45 percent increase in Mo concentrations
Distribution patterns of eastern redcedar, occurred between1720 and 1860 when compared
Juniperus virginiana L., in Henry County, withthe previous440 years. A declinein heart-
iowa. Iowa Academy of Science. 72: 98-105. woodMo concentrations,beginningin 1860, was
2 refs. thoughtto be dueto increasesinsoilSO4from

Older plantedtrees are the seed sourcefor atmosphericdepositionof S compounds. There
naturalregeneration,whichtakes place easilyin wasa 65 percentreductioninMo concentrations
the predominantlyrollinggrasslands,andwhich concomitantwitha 44 percentincreasein S
can constitutea seriouspasturemanagement concentrationinredcedarheartwoodformedafter
problem. 1860. S and Moconcentrationswere negatively

correlatedinserialheartwoodincrements.Compe-

642. Guyette, R.P.; Cutter, B.E. 1991. Tree-ring titionbetween sulfate and molybdate ions insoil
analysis of fire history of a post oak solutionsis thoughtto have ledto decreased

molybdenumconcentrationsinrecentheartwood
savanna in the Missouri (USA) Ozarks. growthincrements.
Natural Areas Journal. 11(2)" 93-99.

Fire scarsfrom 43 treeswere dated bydendro- 645. Guyette, R.P.; Cutter, B.E.; Henderson, G.S.
chronologicalmethods to reconstruct the extent 1991. Long-term correlations between
and frequencyof fire in an area of postoak mining activity and levels of lead and
savannasinsouthernMissouri. Post oak (Quercus cadmium in tree=rings of eastern redcedar.stellata Wang.), shortleafpine(Pinus echinata
Mill.),and eastern redcedar(Juniperus virginiana Journal of Environmental Quality. 20(1): 146-
L.) trees fromthe Caney MountainWildlifeRefuge 150. 20 refs.
were usedto constructtwofire-scarchronologies. Growth incrementsof easternredcedar
Fire frequencyand extentwere found to be greater (Juniperus virginiana)from sitesinthe lead mining
between 1700and 1810 onpostoak savannas, districtof southeastMissouriweresubjectedto
The mean fire-free intervalduringthe pre-1810 multi-elementanalysisto determinewhether lead
periodwas4.3 years for an area of postoak andcadmiumconcentrationsingrowthincrements
savanna of approximately2.5 km"2. Evidencefor couldbe usedas indicatorsof historicalchangesin
several firesat least6 km-2in extentwas found theseelementsinthe environment.Three chro-
from trees scarredin the years 1785, 1796, and nologies,two of leadandone of cadmium,were
1806. A decrease in fire frequencyon postoak constructedfromheartwoodgrowthincrementsof
savannas beginin 1820, the time when native 27 trees on mining-districtandcontrolsites. No
Americansbegan movingwestwardoutof this significantincreasesinlead andcadmiumwere
area. In oak-pinewoods,fire frequencywasfound foundin growthincrementsof treesoncontrol
to increaseafter 1850 withthe settlementof the sites. Lead inthe heartwoodof trees onacid soils
area inthe 1860s by European-Americans. of the miningdistrictincreasedfrom3.1 l_mol/kgin

growthincrementsformedbefore1900to 7.8 Emol/

643. Guyette, R.P.; McGinnes, E.A., Jr. 1987. kg inincrementsformedafter 1900. Cadmiumwas
Potential in using elemental concentra- detectedin3 and 46 percentof the woodformed
tions in radial increments of old growth beforeand after 1900, respectively.Lead and
eastern redcedar to examine the chemical cadmiumwere foundonlyinwoodgrownon acid

soils(pH lessthan4.6). Redcedarsonsoils
history of the environment. In: Jacoby, G.; overlyingdolomitewitha mean horizonpH greater
Hombeck, J., comps. International symposium than5 had nodetectablelead orcadmium. Lead
of ecological aspects of tree ring analysis, andcadmiumconcentrationsingrowthincrements
Washington, DC: U.S. Department of Energy, werehighlycorrelatedwithleadproductioninthe
Office of Energy Research: 671-680. district.SoilpH wasinverselycorrelatedwith lead

insapwoodinbothminingandcontrolsites.
644. Guyette, R.P.; Cutter, B.E.; Henderson, G.S.

1989. Long-term relationships between 646. Guyette, R.P.; McGinnes, E.A., Jr.; Probasco,
molybdenum and sulphur concentrations G.E.; Evans, K.E. 1980. A climate history of
in redcedar tree rings. Journal of Environ- Boone County, Missouri, from tree-ring
mental Quality. 18(3): 385-389. 22 refs. analysis of eastern redcedar. Wood Fiber.

Molybdenumandsulfurconcentrationswere 12(1): 17-28. 17 refs.
determinedingrowthringsof 13eastern redcedar A ring-widthindexwasconstructedfrom an
(Juniperus virginlana) treesfromthe Ozarkregion analysisof 12 easternredcedar(Juniperus
of Missouri. Neutronactivationanalysiswasused virginiana) trees. Correlationswithsummer
to determineMo concentrations;S concentrations temperature,springrainfall,and Palmerdrought
were determinedturbidimetricallyas bariumsulfate, index(June)were demonstrated._The index was
Chronologieswere constructedwhichdatedfrom comparablewithotherchronologiesforthe midwest
AD 1280 to 1960for Mo andfrom1580 to 1960for U.S.A. A 2-year cyclewas apparentma wide ring
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was followed by a narrowring. A 2-year cycleof 650. Harper, R.M. 1926. The cedar gJades of
droughtoccurredduringcertainperiods. Some middle Tennessee. Ecology. 7: 48-54.
possibleinterpretationsof past climatehistory,

basedonthe ring-widthindex,are listedfor 651. Hoering, T. 1955. Variations of nitrogen-15
selectedtimeperiodsbackto 1650. abundance in naturally occurring sub-

stances. Science. 122(3182): 1233-1234. 5
647. Hail, M.T. 1955. Comparison of juniper refs.

populations on an Ozark glade and old The substancesstudiedincludeleaves of red
fields. Annals of the Missouri Botanical oak,cedar(Juniperus virginiana), and American
Garden. 42(2): 171-194. 19 refs. elm.

In the northeasternOzarks,Juniperus virginiana

is representedby the Ozark race (introgressants 652. Holthuijzen, A.M.A.; Sharik, T.L. 1985. Colo-
from J. ashel) onbluffs,glades,and mostoldfields, nization of abandoned pastures by eastern
Occasionallythe northernrace is foundlocallywith redcedar (Juniperus virginiana L.). Cana-
a littleadmixtureof the Ozark race. Threepopula- dian Journal of Forest Research. 15(6): 1065-tionsof J. virginiana inthe northeasternOzarks
were studiedindetailinorder to comparetheir 1068. 19 refs.
variationpatternsandhabitats. The evidence Ratesandpatternsofcolonizationof the
suggeststhat the threepopulations,Glade, Cedar predominantlyaviandispersedJ. virginiana were
Hill, andOld Field,are distinctand differmoreor investigatedinthreeabandonedpasturesin
less proportionatelyto the differenceintheir southwestVirginia. The threepopulations,with
habitats.The Glade (Ozark race) is the most medianages of 2, 5, and 14years,showedsigmoid
southwesterninaffinity,morecloselyresemblinga patternsof increase. Exponentialincrease
populationand habitatof J. ashei. Cedar Hill occurredduringthe first 6-9 yearsand peakedin8-
(Ozarkrace) is intermediatebetweenGladeand 10 years. Onlythe youngestpopulationshoweda
typicaleasternand occurson oldfieldsthatare in significantspatialgradientin distribution,numbers
goodcondition,or, farthersouthwestfrom Gray decreasingexponentiallywithdistancefromthe
Summit,Missouri,on moreworn-outlands. The nearestcone-bearingtreesalongthe edge of the
Old Field (northern racewitha little mixingfrom the pasture. A decreasingactivitygradient of avian
Ozark race) occursonworn-outacidicandsandy disperserswithdistancefrom the seed sourcemay
landsinthe vicinityof St. Louisand north-eastward, have resultedinthe spatialtrend intree density.
Distributioninthe age classesinthe junipers No relationshipexistedbetweenage and location
indicatesthatthe bluffs,knobs,and gladeshave of individualswithinstands. The apparentspatial
beencolonizedlongest,followedby the oldfields, uniformitywithincreasingage is probablydue to

several factors,includingthe increasingavailabilitysupportingthe Ozark race,and, last, the worn-out
sandy,acidicfieldssupportingyouthfulcoloniesof of avianperchingsitesandseed sources.
the northernrace. An explosiveexpansionof
junipercolonizationresultingfrom man's activities 653. Holthuijzen, A.M.A.; Sharik, T.L. 1985. The
seemsto have occurredwithinthe last 100years, avian seed dispersal system of eastern
growingprogressivelyas landhas beenwornout redcedar (Juniperus virginiana). Canadian
and abandoned. Journal of Botany. 63(9): 1508-1515.34 refs.

648. Hall, M.T.; Carr, C.J. 1964. Differential 654. Holthuijzen, A.M.A.; Sharik, T.L. 1985. The
selection in juniper populations from the redcedar (Juniperus virginiana L.) seed
Baum limestone and Trinity sand of south- shadow along a fenceline. American Mid-
ern Oklahoma. Butler University Botany land Naturalist. 113(1 ): 200-202.
Studies. 14(2): 21-40. 48 refs.

The data suggestthat, insouthernOklahoma, 655. Holthuijzen, A.M.A.; Sharik, T.L.; Fraser, J.D.
Juniperus ashei developsplentifullyin areaswhere 1987. Dispersal of eastern redcedar
soilmoistureis lowenoughto limitJ. virginiana. (Juniperus virginiana) into pastures: an
Sincethe habitatsof the twospeciesoverlap, overview. Canadian Journal of Botany. 65(6):
hybridizationoccurs,butonlythosehybridssurvive 1092-1095.

that are adaptedto intermediatehabitats. These J. virginiana ispredominantlyan avian-dispersed
are richsourcesfor confirmedhybridizationand species. Seed dispersal,predispersaland
introgression, postdispersalseed predation,seed dormancy,and

germinationwere followedduringthe 1981-1982
649. Hall, W.L. 1900. Notes in Oklahoma. I. The fruitingseasonon fourtrees ingrazed pasturesin

extermination of the red cedar. Forester. 6: southwestVirginia. Of the totalcone crop,35
163-164. percentwas recoveredwithin12 m of the source

tree. The remaining61 percentof the cropwas
dispersedat least 12 m. Fromotherstudies, it is
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concluded that less than 4 percent of the total cone an oil that differs in odor from that of virginiana
crop may germinatewithin 12 m of the source tree, mainly in its greater strength.
while 27 percent of those dispersedgreater
distances may germinate. Total germination was 660. Lawson, E.R.; Law, J.R. 1983. Eastern

greater inseeds that had passed through avian redcedar (Juniperus virginiana), ecology,
digestivetractsthanin seedsthathad been management, eastern United States,
manuallydepulped. Dormantseeds rapidlylost Ontario, Quebec. Agric. Handb. 445 (Re-
theirviability. Seed shadowsgeneratedbyavian vised) Washington, DC: U.S. Department of
dispersersdecreasedexponentiallywithincreasing Agriculture, Forest Service: 109-112.distancefrom the sourcetree. The largecone
crop,diverseaviandispersers,adaptationto open,
xericsites, andavailabilityof seedsourcesinfence 661. Leopold, A.C. 1947. The distribution of
rowscontributeto the successfulinvasionof redcedar in eastern Massachusetts.
pasturesbythisspecies. Rhodora. 49(583): 172-175.

The plant successionof oldfieldsto oak/hickory
656. Hutcheson, H.L.; Rothe, S.C. 1977. Eastern standsof the CentralHardwoodstypeoriginally

redcedar (Juniperus virginiana) reproduc- coveringmostof Connecticut,RhodeIsland,and
tion and spread in Brookings County, the eastern marginof Massachusettsissaid to
South Dakota. Proceedings of the South have had an initialstageof redcedarandgray

birch. Old fieldsincentralMassachusettscorn-
Dakota Academy of Sciences. 56: 125-134.

monlycome upto white pine,whichlatergivesway
to the TransitionHardwoodscharacterizedby red

657. Jackson, T.A. 1971. Biochemical weathering oak, white ash, sugarmaple, red maple, and black
of calcium-bearing minerals by rhizo- birch. The approximateboundaryineastern
sphere micro-organisms, and its influence Massachusettsbetweenold fieldsthat come upto
on calcium accumulation in trees. Plant and redcedar(Juniperus virginiana var. crebra) and
Soil. 35(3): 655-658. 12 refs. those that come upto whitepine has been

Comparisonswere made of the microfloraof (a) mapped,and a smallsectionhasbeen analyzedin
the rhizosphereof Juniperus virginiana, (b) thatof considerabledetail. A mapshowsthatthe fre-
Pinus strobus, and (c)soil undergrass. The quencydistributionof redcedar,as shownby
speciescornpositionof (a) was morevariedthan isopleths,has remarkablesimilaritiesinpatternto
that of (b), the treesbeingof thesame age, in isothermsof no fewerthan fourcoldweather
identicalgrowingconditions;and althoughthere phenomena.
were fluctuationsfrom winterto spring,(a) had
alwaysmoreCaSiO3-solubilizersthan(b). The 662. Little, E.L., Jr. 1971. Atlas of United States
known highCa content of J. virginiana and the trees: VoI. 1. Conifers and important
relations(possiblysymbiotic)betweentrees and hardwoods. Misc. Publ. 1146. Washington,
rhizospheremicro-organismsare discussed. DC: U.S. Department of Agriculture, Forest

Service. Map 31-w, 31-e.
658. Jef;ries, D.L. 1985. Analysis of the vegeta-

tion and soils of glades on calico rock 663. Livingston, R.B. 1972. influence of birds,
sandstone in northern Arkansas. Bulletinof stones and soil on the establishment of

the Torrey Botanical Club. 112(1): 70-73. 25 pasture juniper, Juniperus communis, and
refs. redcedar, J. virginiana, in New England

Describesa surveyof 25 sitesdominatedby pastures. Ecology. 53(6): 1141-1147. 10 refs.
Juniperus virginiana made inJulyto earlySeptem- Describesa studyshowingthaton grazed
ber 1982. pasturesexposedstonesofferadvantagesto

nearlyall plantsadjacentto the stones,and are
659. Klein, S. 1948. Cedar species: their geo- virtuallyessentialforthe establishmentof J.

graphic distribution and use. American communis var. depressa. The stonesprotect
Perfume Essential Oil Review, New York. seedlingsfrom grazingortramplingdamage, and
51 (2-3): 137-140, 242-245.39 refs. providea micro-environmentthat may save the

Gives a briefaccountof the mostcommon seedlingsfrom desiccationwhilestillsatisfyingthe
cedarsof the U.S.A. (Chamaecyparis,Libocedrus, stratificationrequirementsfor juniperseed. Robins
and Juniperus) anddescribesthe productionofoils reston exposedstones,and theirdroppings
fromJ. virginiana and J. mexicana, theirchemical becomeconcentratedonthem. Birdsare the
constituents,comparativeproperties,and uses. effectivedisseminatorsof juniperseed,and though
That from J. virginiana is a byproduct,obtained theirdigestiveactionhasa markedinhibitoryeffect
fromwaste woodfromcabinet-making;that fromJ. on germination,the depositingof seeds onstones
mexicana isthe principalproduct.The latter introducesthem to a micro-habitatthat morethan
speciesis a comparativelynew source,producing compensatesforthe reducedgermination.Seed is
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washedfrom the droppings and carried downward 667. McClurkin, D.C. 1970. Site rehabigitatien

intocrackscaused byfrostheavingaroundeach under planted redcedar and pine.
stone. Herethe seed remainsmoistduringthe (Juniperus virginiana, Pinus). in: Papers of
longperiodnecessaryfor doublestratification, the 3d North American forest soils 1968
Seedlingsgrowinginthe cracksare underthe conference on forest soils related to Northinfluenceof a stonemicro-catchmentthatcan

America: 339-345.
provideextrawater to aidsurvivalduringdrought
periods. J. virginiana var. crebra alsobenefitsin
the sameway, butsinceitsgerminationrequire- 668. McClurkin, D.C. 1971. Problerns of chemicaJ
mentsare less exacting, itsseed can germinate and physical properties of forest soils and
even onthe surface. Thus,when grazingpres- litter. Corvallis, OR: Oregon State University
suresare lightor non-existent,J. virginianavar. Press: 305-411.5 refs.
crebra may becomeestablishedwithoutthe benefit Describessite rehabilitationunder planted
of stones, redcedar(Juniperus virginiana) and pine. Five-year

resultsindicatedthat Ioblollyand shortleafpines
664. Lorio, P.L., Jr.; Gatherum, G.E. 1965. Rela- (particularlyIoblolly)producedmore litterandwere

tionship of tree survival and yield to coal- betterfor rehabilitatingabandonedland inMissis-
spoil characteristics. Res. Bull. 535; Ames, sippiwithloess-typesoils.
IA: University of Iowa Agriculture Experiment
Station: 394-403. 18 refs. 669. McCormack, M.L.; Korstian, C.F. 1963.

Plotsof Pinus resinosa, P. banksiana, P. rigida, Conversion of post oak-blackjack oak type
P. virginiana,Juniperus virginiana, Fraxinus to pine in North Carolina Piedmont. Journal
pennsylvanica, andPopu/us de/toides were of Forestry. 61(6): 445-446.3 refs.
establishedin1952 on sixcoal-spoilareas inIowa. Conversionby (a) improvementfelling,reserving
This studyattemptstocorrelatesurvivalandyield the mostpromisingpines(Pinus taeda and P.
after 7-8 years with: (a) pH, (b) exchangeableAI, echinata) andJuniperus virginiana, and conversion
(c) exchangeableandsolublebases,(d) nitrifiable by (b) plantingwith P. taeda after clear fellingboth
N, (e) cationexchangecapacity,(f) soluble-salt provedto be satisfactory.Afterboth treatments,a
concentration,(g) availableP, (h) availableK, and sufficientnumberof pinesandJ. virginiana were
(i) positiononslope. Some relationshipwas found free toformthe majorcomponentsof the stands.
betweensurvivalof allspeciesand (a), (b), (d), (e), In untreatedareas,pinesremainedminorcompo-
and (f), butcorrelationsvariedwithspecies, nents,and mostof the growthoccurredonpoor-
Significantcorrelationswere found betweenyield qualityoaks.
[undefined]and (b) and(f) for P. de/toides,between
yieldand(d), (f) and (i) for J. virginiana, and 670. McDonnell, M.J. 1986. Old field vegetation
betweenyieldand (c) and(e) for P. rigida. Interac- height and the dispersal pattern of bird-
tionsbetweenvariablesobscuredrelationshipsin disseminated woody plants. Bulletin of the
manycases. Torrey Botanical Club. 113:1,6-11.37 refs.

In a studyincentralNewJersey in 1981,
665. Lowry, G.L. 1958. Conifer growth and speciescollectedin seedtrapsincluded

survival varies on acid soils. Ohio Farm Toxicodendron radicans, Rosa multiflora,
Home Research. 43(311 ): 20-21. Phyto/acca americana, Juniperus virginiana (the

Shows,indiagrammaticform,totalheightand four mostabundantspecies),Nyssa sy/vatica,
survivalpercentat 2 yearson five differenttypes of Comus florida, other Comus spp., Viburnum
soil (pHvaryingfrom2.1 to 7.3), for Pinus strobus, dentatum, Rhus spp.,and Prunus spp.
P. rigida, P. banksiana, P. echinata, P. ponderosa,
P. resinosa, Juniperus virginiana, and 671. Mann, D.T.; Hays, R.S. 1948. Effect of grass
Chamaecyparis thyoides in Ohio. P. rigidawas the on invasion of cedar. Journal of Soil and
mostconsistentlypromising. Water Conservation. 3: 49.

A Texas range in fair conditionhad 456 cedar
666. Lutz, H.J. 1928. Trends and silvicultural trees peracre,while therewere only 196cedars

significance of upland forest succession in per acre onrange ingoodcondition.
southern New England. For. Bull. 22. New
Haven, CT: Yale University, School of For- 672. Maple, W.R. 1957. Redcedar growth in
estry. 68 p. Arkansas' Ozarks. For. Notes 112. New

Redcedar-graybirchassociationis classedas Orleans, LA: U.S. Department of Agriculture,
xerophyticand is commonlydesignatedoldfield Forest Service, Southern Forest Experiment
type,sinceit usuallyoriginateson abandoned Station.
farmland. Silviculturally,the greatestvalue of this Improvementcuttingand hardwoodcontrol
associationliesin itsbeneficialinfluenceon soil stimulateda standof 161cubicfeet per acreto
conditions, growat a rateof 10 percentannually. Annual

growthwas computedto be worth $3.69 peracre.
86



673. Maple, W.R. 1965. Forest species com- Presentsselectionson distribution,associated
pared in Ozark Plantations. Res. Note SO- species,products,growth,development,enemies,
28. New Orleans, LA: U.S. Department of naturalreproduction,forestmanagement,nomen-
Agriculture, Forest Service, Southern Forest clatureandclassification,botanicaldescription,and

morphology.
Experiment Station. 2 p.

Easternredcedarsplantedon a loamysandin
northArkansaswere 19 feet tall and 3.6 inchesin 679. Monk, R.W. 1960. Growth and survival of
diameterat age 15. The seedlingswere lowin some ornamental p|ants on salinized soils
vigorwhenplanted,and survivalsrangedfrom 17 and substrates and the resistance of their
to 44 percent, protoplasm as related to salt tolerance.

Dissertation Abstracts International, B.

674. Martin, S.C.; Crosby, J.S. 1955. Burning and Science and Engineering. 21(6): 1319.
grazing on glade range in Missouri. Tech. Eightspeciesof annualsand21 speciesof trees
Pap. 147. Columbus, OH: U.S. Department of andshrubs(includingponderosapine,blue spruce,
Agriculture, Forest Service, Central States Douglasfir,eastern redcedar,blacklocust,honey
Forest Experiment Station. 13 p. locust,goldenwillow,blackwalnut,and little-leaf

Carryingcapacitiesof many glade rangeareas linden)were studiedin solutionculturesandfield
inMissouriare beingreducedby the spreadof plots,respectively.Blacklocustandhoney locust
easternredcedar. Burningis not recommendedfor were amongthe six perennialssurvivingthe
controldueto the damageto desirableforageand highestsalt level (10,000 p.p.m.),goldenwillowwasone of the two survivingthesecond level
coverplants. Cuttingorchemical controlis (8,000 p.p.m.),while easternredcedar,Douglasfir,
effective, green ash,andhoneysucklesurvivedthe thirdlevel

675. Miller, L.C. 1902. The red cedar in Ne- (6,000 p.p.m.). Tests by the plasmolyticor2,3,5-triphenyltetrazolium-chloridemethodshowedgood
braska. Forest and Irrigation. 8: 282-285. correlationbetweenplant speciessurvivingandthe

Consideringred cedar'swide distribution,annual resistanceofplanttissueto salt. Ca, Mg, Na, K,
height,diametergrowth,and excellent reproduc- andP were determinedon samplesfrom the
tion,redcedarisdestinedto be widely usedfor terminal6 inchesof leaves andstemsof all trees
futureplantingthroughoutNebraska. andshrubs. Allthosegrownintreatedcultures

containeda greaterquantityof Na, and all except
676. Minckler, L.S. 1953. Poor oak sites may Tamarixcontaineda greater quantityof Ca, than

grow good pine. Tech. Pap. CS-134. Colum- controls. Inall tree and shrubspeciesexcept
bus, OH: U.S. Department of Agriculture, Tamarix,an inverserelationshipwas found
Forest Service, Central States Forest Experi- betweensaltconcentrationandrate of diameter
ment Station. 6 p. growth.

Mixedstandsof Quercus spp. and Caryasp, on
poorsitesweretreatedeither by cuttingopenings 680. Myster, R.W.; Pickett, S.T.A. 1993. Effects of
30, 60, and 120 feet indiameter or byclear felling, litter, distance, density and vegetation
andthenplantingwith Pinus echinata orJuniperus patch type on postdispersal tree seed
virginiana. The latterdidpoorly on allsites. Pine predation in old fields. Oikos. 66(3)" 381-
survivalwas goodin all plantings,andheight 388. 57 refs.
growthincreasedwithsize of opening, beingeasily A studywasmade in autumn1989 of the spatial
best onthe 17-acre clear-felled area. andtemporalvariationand differenceinseed

predationamongsix tree species(Acer rubrum,
677. Minckler, L.S. 1966. Establishing mixtures Fraxinus americana, Comus florida, Quercus rubra,

of redcedar in poor oak-hickory forests. Carya tomentosa, and Juniperus virginiana) intwo
Res. Note NC-20. St. Paul, MN: U.S. Depart- oldfields(oneof the fieldshad notbeen usedfor
ment of Agriculture, Forest Service, North farmingfor7 years and the otherhad notbeen
Central Forest Experiment Station. 2 p. usedfor 17years) at a site inNew Jersey. Five

Experimentalplantingof Juniperus virginiana to seedsof eachspecieswere placedon anchored
enrichpooroak/hickorystands was successful, squares(13 X 13 cm) of waterproofsandpaper,
Openingsshouldbe cutwith a diameteroneortwo eitherin the openor in cages(0.25 X 0.25 X 1.0
times the heightof surroundingtrees. Hardwood m), to excludemammalianpredators. Litterof
brushinthe openingsshouldfirst be killedand Quercus spp.or Solidago spp.was placedonsome
regrowthkeptdown. of the sandpapersquares,at itsnaturallyoccurring

density.For A. rubrum and F.americana, twoother i
678. Mohr, C.T. 1901. Notes on the redcedar, seed densities(25 and 125 seeds/squareof !

Pap. 31. Washington, DC: U.S. Department of sandpaper)were used inaddition.The seed
predatorguildconsistedof graysquirrels(Sciurus

Agriculture, Forestry Division. 37 p. carolinensis),white-footedmice(Peromyscus
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leucopus), white-tailed deer (Odocoileus Presentsphysiographyof the Ozark Uplift and the
virginianus), and raccoon (Procyon Iotor). Very few associated vegetation. Redcedaroccurs throughout
J. virginiana seeds were lost to predation. Preda- the region but is abundant only along the bluffs.
tion for all other species was reduced by additions
of Quercus spp. litter or Solidago spp. litter. Carya 685. Quarterman, E. 1950. Ecology of cedar
tomentosa seed predation alsodecreased with glades. I. Distribution of glade flora in
increasingdistancefromthe forest edge. The Tennessee. Bulletin of the Torrey Botanical
initialseed densityaffectedseed predationratesof Club. 77: 1-9.
A. rubrum but notof F. americana. Predationwas

greater in patches of woody vegetationthan in 686. Quarterman, E. 1950. Major plant communi-
herbaceouspatches,and wasless inthe more ties of Tennessee cedar glades. Ecology. 31"recentlyabandonedfield. Theorderof seed
preferencewas A. rubrum > Comus florida > Carya 234-254.
tornentosa > Q. rubra > F. americana > J.
virginiana inthe more recentlyabandonedfield, 687. Rains, M.T. 1977. Brush dams reduce sedi-
and Q. rubra > A. rubrum > F. americana > Carya ment production and create favorable
tomentosa inthe otherfield, planting sites. Southern Journal of Applied

Forestry. 1(4): 4-7.2 refs.
681. Nunes, F.P. 1958. Data for a study on the Brushdamsfor gullypluggingcan be loosely

behaviour of exotic species in constructed(18-24 incheshigh)from locallycollected
Mozambique. Pointe Noire, Congo: 2d cedar(Juniperus virginiana)polesandtops. Experi-
Session Inter-African Forestry Conference. encewithcedarbrushdams is describedinestab-

lishingIoblollypine (Pinus taeda)for erosioncontrol
10 p. innorthernMississippi.Estimateddata are pre-Gives noteson the behaviorof a numberof

sented for: reductionin annualsoillosson loess,Eucalyptus spp., Cupressus /usitanica, C.
loam,sand,andclay soiltypescomparedwithsites

goveniana, C. macrocarpa andC. sempervirens, withoutdams, for differentnumbersof dams perJuniperus bermudiana, J. sinensis, andJ.
virginiana, Syncarpia/aurifolia, and Callitris acre; andheightgrowthbehinddamscomparedwith
calcarata, growthonnearbyslopes. It is concludedthatbrush

dams are effectivefor ternporarilyreducingsediment
productionfromerodinglandsand for aidingthe

682. Oosting, H.J. 1942. An ecological analysis establishmentof pineseedlingsplantedfor perma-
of the plant communities of Piedmont, nenterosioncontrol.
North Carolina. American Midland Naturalist.

28: 1-126. 688. Read, R.A. 1952. Tree species occurrence as
Sinceredcedargrowsineveryhabitatand is influenced by geology and soil on an Ozark

associatedwithall plantcommunities,it can have north slope. Ecology. 33: 239-246.
nobearingon the trendof events(succession). Describesrelationshipsbetweenspeciesoccur-
Infrequently,it maybe the firsttree pioneerinold renceand typesofsoil,derivedfrom surface
fields. It isnevera dominant,nevera dependent, geologicformationsinthe northernArkansasOzarks.
and rarelyinsignificantnumbers. Easternredcedar,oaks,elm,andshagbarkhickory

predominatedonSt. Joe limestone.
683. Owensby, C.E.; Blan, K.R.; Eaton, B.J.; Russ,

O.G. 1973. Evaluation of eastern redcedar 689. Read, R.A.; Walker, L.C. 1950. Influence of
infestations in the northern Kansas Flint eastern redcedar on soil in Connecticut pine
Hills. Journal of Range Management. 26(4): plantations. Journal of Forestry. 48(8): 337-
256-260. 9 refs. 339. 9 refs.

The associationsbetweencattle stockingrate, Physicalandchemical propertiesof surfacesoil
rainfall,and invasionofJuniperus virginiana were beneathJuniperus virginiana inpine plantationsin
investigatedduring1959-1969 togetherwith Connecticutwere foundto be differentfromthose
possiblemethodsof control.J. virginiana appeared beneathadjacentpines. Propertiesof the surface
to invadeall uplandsitesequallyirrespectiveof soilbelowredcedarswere apparentlyinfluencedby
slope,exposure,or rainfall,butthe numbers the highCa contentof the litter(2 percent compared
generallydecreasedas the stockingrateincreased, withless than1 percentforwhiteand red pines),its
Small treeswere eliminatedby fireor cutting,and decompositionproducts,andsubsequentincorpora-
fenuron granulesat 2 tablespoons/inchbasal tioninthe soilby earthworms. Inthe olderpine
diametereffectivelycontrolledlargertrees. Foliar plantationstudied,earthwormactivitywas confined
sprayswere lesseffectivethangranules, to the area directlybeneaththe few redcedarsinthe

stand.
684. Palmer, E.J. 1921. The forest flora of the

Ozark region. Journal of the Arnold Arbore-
tum. 2: 216-232.
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690. Reva, M.L.; Reva, N.N. 1972. Juniperus presettlementtree species were cottonwood
virginiana in the steppe zone of the (Popu/us de/toides Marsh.spp. moni/ifera (Ait.)
Ukraine, Byulleten Glavnogo Botanicheskogo Eckenw.), buroak (Quercus macrocarpa Michx.),
Sada. 84:13-19. 15 refs. Russian. elms (Ulmus spp.),willows(Salix spp.),and black

Describesthe performanceof J. virginiana as oak (Quercus velutina Lam.). The originalsurvey
individualspecimensandinpure andmixedstands indicatedthe presenceof singletrees andtree
on two estatesinthe southUkraine. The oldest clusterswithinthe originalprairievegetationof
trees are 95 yearsold, andmostof the standsare easternNebraska. Trees are presentlymore
30-60 years old. ResultsindicatethatJ. virginiana widespread,andtheircompositiondiffersfromthe
is fully acclimatizedinthisregion,producing originalwoodyvegetation. Presently,cottonwood,
abundantnaturalregenerationand equaling buroak, Americanlinden(Ti/ia americana L.), and
Quercus robur and Gleditsia triacanthos in its rough-leaveddogwood(Comus clrummondiiMeyer)
resistanceto drought. It competessuccessfully are more commonthanthey were 130years ago.

Includesdiscussionof occurrencesof easternwithsteppeandweed vegetation,but is very
sensitiveto shadeand shouldbe grownonlyin redcedarduringthe 130 year periodbetween
purestands, surveys.

691. Rolfe, G.L.; Boggess, W.R. 1973. Soil condi- 693. Ryker, R.A. 1958. Conifers vs. hardwoods
tions under old field and forest cover in on old-field sites. Sta. Note 22. Columbus,

southern Illinois. Soil Science Society of OH: U.S. Department of Agriculture, Forest
America. 37(2): 314-318.24 refs. Service, Central States Forest Experiment

Soilconditionswere comparedundervariously Station. 2 p.
erodedoldfieldsabandonedinthe 1930's and After 11 years,findingscorroborateearlier
carryingseralhardwoodsand Juniperus virginiana results.The mostsuccessfulsoftwoodspecies,in
with grassesandherbs. Conditionswere (a) old- order, are: Ioblollypine,shortleafpine,whitepine.
field plantationsof Pinus echinataaged 30-35 Heightgrowthofthe pinesand easternredcedar
years, (b) nativehardwoodstands,and (c) for three was similaronthe slightlyerodedandseverely
soiltypes. Under(c), the amountof organicmatter erodedsites.
and the concentrationsof exchangeableCa and
Mgwere higherand soilbulkdensitywas lower 694. Rykiel, E.J.; Cook, T.L. 1986. Hardwood-
than under(a) and(b). Under(b), bulkdensity, redcedar clusters in the post oak savanna
hydraulicconductivity,andconcentrationsof Ca of Texas. Southwestern Naturalist. 31 (1): 73-
and Mg were improvedin comparisonwith (a), but 78.
the contentoforganicmatter was higherunder(a).

No significantdifferencesin pHwere noted. It is 695. Sabuco, J.J. 1990. Exploring the native
concludedthatthe introducedpine seralstage has range. Part I. American Nurseryman. 172(10):
considerablyamelioratedsoilconditionssincethe 28-30, 32-37.
fieldswere abandoned,and there is a trend InthissurveyofAmericannativetrees and
towardsconditionstypicalof nativehardwood shrubsfor landscaping,the followingtall-growing
stands, speciesare recommendedanddescribed:Acer

spicatum, Amelanchier alnifo/ia, Comus altemifolia,
692. Rothenberger, S.J. 1989. Extent of woody Hamamelis virginiana,Juniperus virginiana, Pinus

vegetation on the prairie in eastern Ne- strobus cv. Umbraculifera,Styrax americana, and
braska, 1855-1857. In: Bragg, T.B.; Viburnum prunifolium.
Stubbendieck, J., eds. Proceedings, 1l th
North American prairie conference: prairie 696. Schmidt, T.L. 1991. Factors influencing
pioneers: ecology, history, and culture; 1988 establishment of eastern redcedar

August 7-11; Lincoln, NE. Lincoln, NE: (Juniperus virginiana L.) on rangeland, J. ,
University of Nebraska Printing: 15-18. Ser. 10137. Lincoln, NE: University of Ne-

Earlysurveyors'notesfrom fivecounties braska, Agriculture Research Division. 4 p.
borderingthe PlatteRiver ineasternNebraska

were utilizedto measurethe extentof original 697. Schmidt, T.L.; Stubbendieck, J. 1993. Factors
woodyvegetationinthis region. Thesedata were influencing eastern redcedar seedling
comparedto fieldstudiesfromthe same area made survival on rangeland. Journal of Range
from 1979 to 1983, were usedto determineareas
of prairie - foresttransition,andwere usedto
tabulate the extentof woodyvegetationin thelower
Platte RiverValleyat the time of Europeansettle- (Juniperus virginiana)seedlingswere replicatedat
ment (1855-1857). Usinga modifiedimportance =inwest-centralNebraska. Plotswere
value basedon relativedensityandrelative 'three different
dominanceof witnesstrees,the highestranking grazinglevels: activelygrazed;activelygrazed
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until 1987 and then fenced from grazing;and not production averaged 83 percent less than the
grazed for more than 50 years. Split-plots within interstitial zone. Reductions in light (averaging 85
the three grazing levelswere established on three percent) and available soil water (11.5 percent) are
different aspects: north-facing, south-facing, and suggested as two possible explanations.
flat. Seedling survival was evaluated 6, 18, and 30
months after establishment.The year that the 700. Spurr, S.H. 1940. The influence of two
seedlingwas establishedinfluencedsurvivalafter Juniperus species on soil reaction. Soil
18 months. Grazingeffectsand aspectwere Science Society of America. 50: 289-294.
significantfactorsinthe survivalof seedlingsforall BothJuniperus virginianaand J. communis
threeevaluationperiods. Highestsurvivalin alteredthe pH of oldfieldsoilsinthe vicinityof New
relationto grazingoccurredwhere seedlingswere Haven. The firstspeciesraisedthe pH ofthe upper
transplantedintoplots_thatwere grazeduntil1987 partofthe mineralsoilandloweredit at a depthof
andthenfenced(57 percent_+1.5 percent). 6 inches. J. communis, onthe other hand, lowered
Lowestsurvivalratesin relationto grazingwerefor the pH at bothdepths. Tentatively,it wascon-
areas thatwere notgrazedformorethan50 years cludedthatthe additionof litterwas a highly
(40 percent+ 3.0 percent). North-facingslopeshad importantfactorinfluencingthe pH of the upperpart
the highestsurvivalafter30 months(65 percent_+ of mineralsoil,andwithdrawalof solublesub-
2.4 percent). South-facingslopes hadthe lowest stancesby the rootsappearedto be of similar
survivalafter 30 months(34 percent± 2.9 percent), importanceat a 6-inchdepth.
Land managersmay be ableto reduceeastern

redcedarseedlingestablishmenton grazed 701. Stefanescu, P. 1960. Afforestation with J.
rangelandsthroughdifferentgrazingpractices, virginiana under the site conditions of the

698. Smith, C.C.; Hamrick, J.L.; Kramer, C.L. 1990. degraded areas in the plains and hill zone
of Transylvania. Revista Padurilor. 75(6):

The advantage of mast years for wind 321-324.3 refs. Rumanian.
pollination. American Naturalist. 136(2): 154-

Givesdetailsof trialplantingsmade in 1956 with
166. 34 refs. plantingstockof differentagesand sizes, withand

Mastyears are definedasyears of largeseed withoutprotectiveshade. Bettersurvivaland
cropswithinspeciesof perennialplantswith growthwere obtainedwith1-year thanwith2-year
synchronousextremeannualfluctuationin repro- seedlings,withsmall (lessthan25 cm) than with
ductiveeffort. A modeldescribingthe relationship large (greaterthan 25 cm) 2-year seedlings,and
betweenpollenproductionandfruitproduction withshadedthanwithunshadedplots.
duringmastyears isoutlined,usingdata on Pinus

contorta from 17 sitesin thewesternU.S.A. 702. Steyermark, J.A. 1940. Studies of the
Problemsrelatedto the sevenassumptionson vegetation of Missouri. I. Natural plantwhichthe modelis basedare examined. Relaxing
five of thesealters,butdoesnoteliminate,the associations and succession in the Ozarks
advantages of mast years. To retain thebenefitsof of Missouri. Field Museum of Natural History,
mastyears,male andfemale reproductiveeffort Chicago Botanical Series. 9(5): 349-475.
mustvarysynchronouslyandthe costof producing A redcedarclimaxoccursoveran eroded
a femalemustbe nearlythe same, whetherornot limestonesubstratumeventuallycovered by a
fertilizationoccurs. These assumptionstendto be sugar maple-whiteoak association.
trueforgymnospermsandangiospermsof boreal
forests,butfalse forwind-pollinatedangiosperms 703. Stoeckeler, J.H.; Rudolf, P.O. 1949. Winter
and onegymnosperm(Juniperus virginiana) of injury and recovery of conifers in the
temperatedeciduousforests. Upper Midwest. Sta. Pap. 18. St. Paul, MN:

U.S. Department of Agriculture, Forest
699. Smith, S.D.; Stubbendieck, J. 1990. Produc- Service, Lake States Forest Experiment

tion of tail-grass prairie herbs below Station. 20 p.
eastern redcedar. Prairie Naturalist. 22(1): In severallocalitiesinWisconsin,Minnesota,
13-18.20 refs. NorthDakota,and SouthDakota,redcedarin either

Above-groundforageproductionunder naturalor plantedstandssufferedonly light
Juniperus virginiana and inthe interstitialzone was damageduringthe severewinterof 1947-1948.
measuredintall-grasspraide sites atRaymondand
Ashland,Nebraska, in 1985and 1986. Dominant 704. Tolstead, W.L. 1941. Plant communities and
grassesin the interstitialzone were Andropogon secondary succession in south-central
gerardii, Bouteloua curtipendula, Schizachyrium South Dakota. Ecology. 22: 322-328.
scoparium, Dichanthelium (Panicum) oligosanthes Prairiecommunitiesare the majorclimaxtypes
var. scribnerianum, Carex eleocharis, and in the regiondescribed,andtree communities
Agropyron smithii whereascanopy occuronlyinspecialhabitats. Pinus scopulorum is

Poa foundon limysandstoneoutcropson the edgesof
pratensis, valleys;anddeciduouswoodlandsof Populus90



sargentii, Fraxinus pennsyivanica, F. lanceolata, teretifoliumand Cerastium arvense var. villosum)
Ulmus americana, Celtis occidentalis, Salix and 1 species that is "highly state rare" (Panicum
amygdaloides, Acer negundo, Quercus flexile). In the ground layer, 99 percent of the
macrocarpa, and Juniperus virginiana occur in the vegetative cover was perennial and half of it was
valleys, in 1936and 1937, drought destroyed 75- graminoid. About 40 percent of herbaceous cover
85 percent of the deciduous trees in ravines with was produced by Andropogon scoparius and
silt-loam soils where permanent ground waterwas Aristida purpurascens. Fire suppression may have
not accessible, but trees and shrubs near springs contributed to the abundance of Pinus virginiana
or streams did not suffer materially. The communi- and Juniperus virginiana.
ties of Pinus scopulorum did not suffer lossesfrom
drought. 708. Ugarte, E.A. 1987. The hill prairies of

northeast iowa: vegetation and dynamics.
705. Traci, C. 1960, The growth of some exotic Dissertation Abstracts International, B.

tree species on degraded soils in the Aries Science and Engineering. 48(4): 950-B.
Valley. Revista Padurilor. 75(5): 292-294.2 Patternsof plantcommunityorganizationin35
refs. Rumanian. hillprairiesfrom northeasternIowawere studied.

Presentsnoteson incrementof 25-year stands The influenceof grazing, invasionby woody
of Quercus borealis, Pseudotsuga taxifolia, Pinus species, and habitat factors on diversity and
banksiana, P. strobus, and Juniperus virginianaon dominant species distribution was also investi-
sites of varying soils, slopes, and altitudes. All, gated. The invasive process of the prairies by
except P. banksiana, have done fairly well at 600- Juniperus virginianawas assessed by studying
700 m altitudes, and J. virginiana merits large-scale spatial distribution, age, and size structure of four
planting on eroded soils, populations under different ecological conditions.

The results indicate that hill prairies from northeast-
706. Tyndall, R.W. 1992. Historical consider- ern iowa are part of a continuumthat connects

ations of conifer expansion in Maryland themto the tallgrassprairiethat oncecovered
serpentine "barrens." Castanea. 57(2): 123- Iowa. They makeupthe driestpartof the gradient
131. andconvergeinstructurewiththosehillprairiesin

Conifershavespread rapidlyin four protected Wisconsin,Illinois,and Minnesota. Fivecommunity
serpentineareas inMaryland duringthe past50 typeswere distinguishedand described.
years. In threeareas, morethan80 percentof Andropogon gerardii, A. scoparius, Sporobo/us
grasslandandsavanna seralstageshave suc- hetero/epis,andBoute/oua curtipendula, the most
ceededto woodlandand forestdominatedby Pinus importantgrasses,as well as Rhus g/abra, be-
virginiana orthisspecieswithJuniperus virginiana, haveddifferentlyundervariousconditionsof
Before settlementwas effectedcirca 1750, Native topography, moistureavailability,and grazing
Americanfirehuntingpracticesmaintainedvast intensity.Invasionof hillprairiesby R. g/abra
areas of serpentinegrasslandand oak savanna, seemsto be relatedto fire suppression.R. g/abra
After settlement,livestockgrazingapparently isprobablyinvolvedin a facilitation-likemechanism

that promotesthe establishmentof J. vir_niana,replacedIndianfires as the primaryfactor inhibiting
woodyplantsuccessionin manyareas including whengrazingis eliminated. Progressiveor
SoldiersDelight. Areas notgrazedsucceededto massiveinvasionsof hillprairiesby J. virginiana
forest,probablydeciduous,andthe regional can culminateinclosedcommunitieswithtotal

eliminationof prairiespecies.abundanceof these relativelyfire-intolerant
conifersprobablyincreasedsubstantially.Cessa- 709. USDA Forest Service. 1951. Rehabilitation
tion of grazingandother disturbancessuchas
logging bythe mid-1900's apparentlyhave allowed of forest soils: litter and site index of
these conifersto spread rapidlyin remaining IobloUy pine. Rep. SO-22. New Orleans, LA:
serpentineopenings. Althoughseasonaldrought U.S. Department of Agriculture, Forest
may slowthe rate of conifersuccession,extant Service, Southern Forest Experiment Station.
grasslandsandsavannaswilldisappearwithout 3 p.
major perturbationssuch as loggingand fire. A study in northernMississippiindicatedthat

litter under Ioblollypine may weigh 6 tons per acre
707. Tyndall, R.W.; Farr, P.M. 1989. Vegetation morethan that under eastern redcedar,but that the

structure and flora of a serpentine pine- proportionof Ca andof excessbase ishigher inthe
cedar savanna in Maryland (USA). latter. Herbaceouscoverappearedto be inferiorto
Castanea. 54(3): 191-199. eitherspeciesinsoil-buildingcharacteristics.An

The phytosociologyand floraof a serpentine empiricalinvestigationof soil siterelationshipson
pine-cedarsavannawere studied inHarford the BankheadNationalForestinAlabama has led
County,Maryland. This communitycomprises69 to a scheme ofsitevaluationin whichthe ioblolly
vascularplanttaxa, including2 taxa that are siteindexis estimatedat 77 + topographicscore+
restrictedin Marylandto serpentinesoil (Talinum aspectscore + gradient/soilscore. The last-named
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is read froma table; topographicscore is0 for flat or from decomposingleaf tissueor from humus
broadridgetops, + 4 for bottomsor lowerslopes, samplescollectedundereach species. Recoveryof
and- 2 for upperor middleslopesandnarrowridge N rangedfrom about60to over90 pementof the
tops;whileaspect scoreis 0 for exposurewithin22 originalN content.
1/2°ofduewest or east,+ 8 for morenortherly
aspects,and - 3 formoresoutherlyaspects. 713. Vrcelj-Kitic, D. 1963. Locations of Juniperus

virginiana in Vojvodina and possibilities of
710. USDA Forest Service. 1955. Pines thrive and increasing its cultivation. Sumarstvo. 16(6/9):

hardwoods fail on Ozark old fields. Rep. SO- 275-281.11 refs. Serbo-Croatian.

16. New Orleans, LA: U.S. Department of Presentsnotesonthe soilsonwhichthisspecies
Agriculture, Forest Service, Southern Forest is growninYugoslavia,withgrowthdata fromtwo
Experiment Station: 16-17. sites.

In plantingsmade in 1950, Ioblolly,Virginia,and
shortleafpine haveshownbest development. 714. Ware, S.; Redfeam, P.L., Jr.; Pyrah, G.L.;
Liriodendron tu/ipifera,blackwalnut,whiteoak, Weber, W.R. 1992. Soil pH, topography and
eastem redcedar,easternwhitepine,andpitchpine forest vegetation in the central Ozarks.
showedeitherpoorsurvival,orpoorgrowth,or both; American Midland Naturalist. 128(1 ): 40-52.
blacklocustwas heavilyinfestedwithborers. In In a detrendedcorrespondenceanalysis(DCA)
general,conifersgrewbest on loamysands,and ordination,81 forestedsitesinthe southernMissouri
survivinghardwoodsgrewbeston chertysilt-loam (U.S.A.) Ozarks fell intothree differentgroups.
sites. GroupsI and II were upland,and GroupIII consisted

of 17 bottomlandstandswithhighimportanceof
711. University of Toronto, Glendon Hall Faculty. Platanus occidentalis. In GroupI (34 upland

1966. The effects of four plantations spe- stands),Quercus alba, Q. velutina, Q. rubra, and
ties on certain soil properties, For. Res. Carya texana codominatedinvariouscombinations;
Rep. 4/5. Toronto, ON: University of Toronto, Q. velutina reachedhigherimportancepercentage
Glendon Hall Faculty. (I.V.) at higherelevationabovethe streamsandon

Experimentalplantationsof Picea abies, moreacidsoils,whereas Q. alba was mostimportant
Juniperus virginiana, Fraxinus americana, and Thuja at lesserheightsabovethe streams andon lessacid
occidentaliswere establishedin 1936 onlevel soils. Pinus echinata andQ. stellata wereconcen-
groundin Ontario,on a clay-loamsoilwithimpeded tratedat oppositeendsof a DCA ordinationof Group
drainage,previouslycultivatedfor agriculturalcrops. I, withQ. stellata (I.V.) higheston southernand
Soilpitswere excavatedin 1966 ineach plantation, westernaspectsand ridgetopsand withP. echinata
the profileswere examined,and soilsampleswere on variousaspects. Quercusand Carya were
analyzed. The upper20 cm of soilfromthe P. abies reproducingwell inallGroupI standsandAcer
plantationhad markedlylowerpH values(6-6.5) saccharum was reproducingwell in onlya few. In
thanthat underthe otherspecies(7-7.5). There was Group II (30 uplandstandsgenerallywithhigherpH
a markedlyhighercontentof organicC underP. than GroupI stands),a DCA ordinationrevealeda
abies andJ. virginiana thanunderthe othertwo vegetationalgradientcorrelatedwith aspect,with
species,andtotalN valuestendedto parallel Juniperus virginiana standson southernandwestern
organicC differences. Exchangecationvaluesand aspectsat oneend andstandswith Ti/iaamericana
P contentshowednoclearrelationto species, at the otherend. Quercus muehlenbergii decreased

in importancefrom the Juniperus endtowardthe

712. Voigt, G.K. 1965. Nitrogen recovery from Ti/iaend, whereasAcer saccharum increasedover
decomposing tree leaf tissue and forest the samegradient. Highabundanceof Fraxinus
humus, Soil Science Society of America. americana and Ulmus rubra occurredwhereAcer

saccharum was abundant. Quercus rubra, the only
29(6): 756-759. 23 refs. speciesimportantin bothGroupI and GroupII, was

Recoveryof N fromdecomposingleaf litterof abundantallacrossthe GroupII ordination,butwas
Alnus rugosa, Comus florida, Liriodendron tulipifera, mostimportanttowardthe Tilia end. Quercus spp.and Tsuga canadensis. Juniperus virginiana and were notreproducingwell inGroup II stands,
Pinus resinosa were studiedunderlaboratoryand whereasAcer saccharum was, even instandsat the
greenhouseconditions.Weight lossandN deficits Juniperus end of the ordination.The differential
indecomposingtissueweremore markedin reproductionof Quercusspp. vs. Acer saccharum on
hardwoodsthan inconifers.There was nopro- more acidvs. lessacidto basicsoils suggeststhat
nouncedspeciescorrelationbetweenCa concentra- notonlypresentcompositionbutalsopotential
tionof the leaf litterandeitherweightlossor N (saplinglayer)vegetationis relatedto soilpH.
deficit,butN deficitwasincreasedinsomecases by

additionof CACO3. Considerablevariationin 715. Webb, R.S. 1990. Growing redcedar inavailabilityof N to Pseudotsuga taxifolia seedlings
was observedin soilcultureswhere N originated Florida. Circ. 183A. Gainesville, FL: Florida

Cooperative Extension Service. 5 p.
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716. Weibourne, F.F., Jr. 1962. The comparative Describedfroma female collectedin Floridain
ecology of two canyons and an upland 1927, Chinaola quercicola Blatchleyhas been
area in west central Oklahoma. Dissertation knownonlyfromthe holotype,whichwas thought
Abstracts International, B. Science and to have beendestroyed. That specimenhas been
Engineering. 23(3): 810-811. found,and populationsof thisnativemicrophysid

Devil'sCanyon(a) and HowertonCanyon(b) havebeen discoveredin SouthCarolinaand
supporta forest-typevegetation,andthe upland(c) Virginia. Itsoccurrenceinspecializedcommunity
around(a) supportsa scrubbysa_)annatype. On types includinggraniteoutcrops,a Shalebarren,
(a), whichsupportsthe mostmesicvegetationand anda pitchpine-scruboak barrenand its associa-
containsseveraldisjunctspeciesfromthe east,the tionwithlichen-coveredbranchesof redcedar,
dominantarborescentspeciesare Acer saccharum, Juniperus virginian& and scruboak, Quercus
one of the disjuncts,and Ulmus rubra; (a) hadthe ilicifolia, are discussed.
highestamountsof totalN andP, organicC, and
soil moisture,andthe lowestmean weekly maxi- 718. Wherry, E.T. 1922. Soil acidity preferences
mum temperature. In (b), whichhasfewer mesic of some eastern conifers, Journal of For-
species and nodisjuncts,the dominantspeciesis estry. 20: 488-496.
Juglans nigra; temperatures,totalN, organicC, and Easternredcedarreached maximumdevelop-
soilmoisturewere intermediatebetween(a) and(c) menton limestonebarrensin Tennessee. it
andtotal P was lowerthan (a) andequal to (c). On becameprominenton basicigneousrocks,
(c), the vegetationconsistsalmostentirelyof calcareousclays,and variousothersubstrata
Quercus marilandica and Juniperus virginiana; it wherelimewas availablenearthe surface.
hadthe lowestamountsof organicC, totalN, and
soil moisture,andthe highestvaluesfor insolation, 719. Wilde, S.A. 1946. Soil-fertility standards for
evaporation,andtemperature. Differencesinsoil game food plants. Journal of Wildlife Man-
reactionandtexture,and in amountsof exchange- agement. 10: 77-81.
able K betweenthe three areaswere small. Describescharacteristicsof Wisconsinsoils
Studieswere made on the N andsoil-moisture supportingeasternredcedar,standardsof soil
requirementsof herbaceousspeciesinthe areas, fertilityfornurseries,and site requirements.

717. Wheeler, A.G., Jr. 1992. Chinaola quercicola
new record rediscovered in several spe-
cialized plant communities in the south-
eastern United States (Heteroptera:
Microphy$idae). Entomological Society of
Washington. 94(2): 249-252.
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Our job at the North Central Forest Experiment Station is discovering and
creating new knowledge and technology in the field of natural resources and
conveying this information to the people who can use it. As a new generation
of forests emerges in our region, managers are confronted with two unique
challenges: (1) Dealing with the great diversity in composition, quality, and
ownership of the forests, and (2) Reconciling the conflicting demands of the
people who use them. Helping the forest manager meet these challenges
while protecting the environment is what research at North Central is all
about.
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