
•

monahty of unknown cause on over 100.000 hectares of remote forest land in
southeast Alaska. Since its nearly simultaneous onset at numerous sites around
1880. decline has apparently not spread to any new sites but has spread locally
(up to 100m) along gradients from areas with wet. poorly drained soil to areas with
oener soil drainage. Dead fine and small diameter roots and necrotIC lesions
spreading Irom coarse roots up the bole are common on declining trees. Entire
crowns of some aHected trees die quickly; others thin gradually for ten or more
years before death. VA mycorrhizae and Mycelium fadicis etroorens are common
in conical cells of fine roots on both heanhy and declining trees. None 01 the
organisms associated with declining cedar. including 50 taxa of fungi. nematodes.
Phloeosinus bark beetles. and Alaska brown bears. appear to be the primary
cause. Foliar and soil analyses indicate that nutrient Cleficiencies or toxicities do
not cause decline. The date of onset. remoteness. and lack of human di~urbance
in declining forests suggest that this decline is not induced by human involllemen!.
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COMPARATIVE PATHOLOGY OF FUSARIUM SUBGLUTINANS ISOLATED
fROM MONTEREY PINE IN CALIFORNIA AND SOUTHERN PINES. l.
O. Dwinell. USDA Fur. Se r v •• Sou t he a s t • Fur. Exp t , St;:-.
Athens, GA 30602.

In a greenhouse study, new growth of l-yr-uld seedlings
of Monterey, eastern white, Scots. Virginia, loblolly and
slash pines was inoculated with 9 isolates of I. subgluti~
taken from cankers on Monterey (7), loblolly (I), and slash
(1) pines. There were 10 replicates of each treatment
combination. Final data on ~hoot mortality and canker
dimensions were taken after 8 wk. Experimental variation
was attributable to pine ho~t and dut isolate or isolat~
x host interaction. Monterey ano Vir~inia pines were the
most susceptible species. Scots, slash, and loblolly pines
were intermediate. Eastern while pine was moderately resistant.
The pathotype of f. subglutinans causing pitch canker on
Monterey pine in central coastal California appears to
be the same as found on pines in tile Souttlern U.S.
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FUSARIUM DISEASES OF CONTAINERIZED CONIFER SEEDLINGS IN NORTHERN
ROCKY MOUNTAIN NURSERIES: SOURCES OF INOCULUM AND CONTROL TESTS.
R. L. James, R. K. Dumroese and D. L. Wenny. USDA Forest Service
TCFPM, P. O. Box 7669, Missoula, MT 59807 and University of Idaho
Research Nursery, Moscow, ID 83843.

Sources of Fusarium inoculum causing diseases of containerized
conifer seedlings in northern Rocky Mountain nurseries included
infected ~eed, soillesb media, greenhouse weeds, and styroblock
or Leach UP pine cell containers which were reused for several
crops. Fusarium spp. were isolated from seedcoats and enda-
sperms at levels that differed widely among conifer specles snd
seedlots. A treatment of Douglas-fir seed with 3% hydrogen per-
oxide after stratification was most effective in reducing seed
contamination while maintaining high germination. Fusarium was
not commonly isolated from pest vermiculite media. Weeds and
other organic debris on the floors of greenhouses harbored
several Fusaria. Containers used to grow seedlings were probably
the most important inoculum source for new crops of 6eedlings.
Standard cleaning treatments did not eliminate this inoculum.
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SEIRIDIUK CANKER OF .illl:ll~ SPP. ANU IllllJl. QRIENI6LlS IN
KANSAS. N Tlsserat and A. Nus, Department of Plant Pathology.
Kansas State University. Manhattan. KS 66506.

A general decline and branch diehack hac been observed in
several eastern redcedar and oriental arborvitae windbreaks in
northern Kansas. The decl ine has often been attributed to
adverse env Iranmental condi tlons or poor management Pl.""8C t ices.
Nevertheless, close examination of d~clining trees often
revealed flattened, resin-soaked cankers on the branches and
main stern. A fungus, tentatively identified as ~um
unicorne. was consistently isolated from and observed fruiting
in cankers. Three trees each of one- to two-year-old Rocky
Hountain j un.tpe r , eastern r edce da r , and oriental arborvitae
were inoculated by inserting mycelium of the fungus into fresh
stem wounds. All trees developed sunkell, bleeding cankers I
1110 .afrer inoculation in the greenhouse. One tree each of
eastern redcedar and Rocky Mountain Juniper were killed after
3 mo. Results indicate chat Se Lr Ld Lura canker may contribute
to decline of these species in windbreaks.
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ASSOCIATION OF PYTIIIACFOIiSFliNt;],HOOTI.[T ~IORTALlTY, A\'i
DIEO!'F OF 511"05CI\I.[IN rue CREAT BASIN OF UTNI. D. L . .':elson
and O. J. lvcbe r , US!)A Forest Service, Iu t c rmount a in P.e~(3rdl

.,. ~~" - ..".-
Station. Shruh Science, Lab .. Provo. liT 84601. Brigham Young )l( ~6-il1
University, Pn.H'o, lIT 84&22.

Shadscalc saltbush (Atriplex confertifolia). an endemic salt
<.1cscrt shruh of the western lJnitco States, forms vast g<.>nctic-
ally uniform polyploid popu lat ions on Pleistocene lake bottoms
of the Great Bas in. Toward the end of a his torica 1 record
high precipitation period (1980-86), complete death of many
populations occurred froln an unknown cause on thousands of
acres. IncreaSing fine rootlet mortality was correlated with
dieoff s)~ptom severity index. Pythiaceou5 fungi were iso-
lated from rootlets and occurred at high soil population
levels in soi I assay tests. A complex of Fusarium spp. were
consistently isolated from small rootlets, main tap roots,
and basal stems of symptomatic plants. Alternaria was
assoc ia t ed with shoot tip diehack. :.. ..
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ENZYME ANALYSIS or PERIDERMIUM HARKNESSII IN NEBRASKA PONDEROSA
PINE PlANTINGS. J. A. Walla, plant Pathology Dept, G. A.
Tuskan, Horticult~(orestry Dept, North Dakota State Univ,
Fargo, 58105 and G. W. Peterson, Rocky Mountain Forest & Range
Exp. Stn., Forestry Sciences Lab, Univ Nebr, Lincoln 68Se3.

Variation in P. harknessii in 2 Nebraska ponderosa pine plan-
tings was evaTuate<lliSingzymograms constructed from profiles
of 14 lsozymes resolved by horizontal starch gel ~lectrophore-
sis. Infected seedlings planted in 1968 were later identified,
recorded as epicenters of disease development and removed. In
a planting where infection resulted from one gall, one homozy-
gous zymogram (type A) 1Il spores from each of 23 galls in(li-
cated stability of zymograms over time. In a planting where
infection resulted from galls on an estimated 31 seedlings (the
POSltlon of WhlCh caused 18 epiEenters), spores from each of 4
galls around each of the 18 epicenters displayed one of two
homozygous zymog"ams (type A,B). Type B was randomly distri-
buted across the planting on 5 of 72 galls, and wa, possibly
lntroduced from a later planting near this site.
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flELD PERFORMANCE OF SYMPTOMATIC SURVIVORS OF LOBLOLLY PINE
FAMILIES U;OCU1.ATEIlWITH CRONARTlUM QUERCUUM F. 51'. FUSIfORME.
Thomas Hiller and Fred R. Matthews, S.E. For. Exp. Sta., Dept.
of For., Univ. of Florida, Gainesville, FL 32611 and For.
Sclences Lab., Athens, GA 30602.

Progeny of four hulf-6ib loblolly pine families and one seed
source ~ere inoculated with basldiospores of Cronartium
s.~ f. sp. ~.:!...!fl>rml;! to evaluate the field'Performance of
seed l f ng s developlllg~ symptoms oc he r than ga I is. Af re r
fj c,oochs. galled and asymptomatic seedlings were Jiscdrded.
Sy~pro~~(1c secdlJll~s (SS) and un1noculated controls were
autplanted in a high rust incidence area. Seedlings were
exa~~ned at 1.2.4.6. and 12 years for rust and rust-associated
mortality (RAM). Hcuu , c urnu La t Lve rust (stem galls) for the
::is faCl11ies ranged from 17 to 56%, with 92Z in the controls.
Mean. c ua.ula t Lv a HAM ranged from 2 to 22%. w i rh S)~ in the
ch(:c~s. The 12-yc;lr field pcrforman~~ of ttlC SS families
c id nc r chang e t he t c la t Lve re s ls t anc e ranklngs previously
deter~ined tram Jl1UC\llat1ons at ttle seedling stage.

763
ANATOMICAL RESI'ONSES OF SU.SH PINES FOLLOWING GREENHOUSf.
IllOCUu.TIOr;SWITH CRONARTIUM QUERCUUM' F. 51'. FlJSIFORME.
C. He Walkinshaw. USDA For ee t Service Southern Forest
Expe r t ae n t St a t Lon , CA..lifpoft, HS 3950.5:

Tve nt y open-pollinated -eod 17 control-pollinated slash pine
families were inoculated with 9 single gall field isolates
of (he rust f un gus , Specimens for histology wer-e fixed after-
9 to f0 days in forruHlin acetic acid illcoll()l,dehydrated.
embedd~d 1~ paraffin. cut at 12 millimicrons, and stained
accordlng~to a vuriety of schedules. Observation6 shvwcd
r t.at r t.e anatomy of Initial lesions was determined by pine
parents ~nd by ru~t inocula. Variations In lesions included
size, periderm formatton. preaence of viable rust hypha~.
and accu~ulatlon of cr~astic substances within afrected
c~116. RU5t re~lHtuflce was indicated by a decrease in
nuclear &talnlng of cortical cells In the infection court.
SU6ce~tltl11ty WUti a(:companied by incr~a8ed staining of
cytoplds~ in cortical eLlIs beyond the penetration site.
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~kui0i'Lr.SE FKmt CHDNAHTllJM QUEHCUUM F. SP. FUSlF<lt{ME ~lYCELI
A:.U c.!;::I:"I'~~PotH.~-:"-· ~~~:"-.2p~I~~,O.M. D~ Vri~,~-al~~.

Vol. 78. No. 12. 1988 1607


