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Abstract.--Fusarium spp. are common pat hogens of
containerized conifer seedlings. They often col onize inner
wal | s of styroblock and Ray Leach’ pine cell containers.

Hi ghest amounts of Fusarium were detected at the bottom of
cells. As many as 95 percent of the cells at sonme nur series,
sanpl ed prior to cleaning, were colonized with Fusarium Hot water
cl eaning and di pping in bleach solutions reduced, but did not
elimnate these fungi within containers. Fumi gation wth nethyl
brom de was no nore effective than standard hot water treatnents for
styrobl ock cont ai ners; however, it was nore effective in
reducing levels of Fusariumw thin pine cells. Contam nated
containers may be an inportant inoculum source of these

pat hogens for subsequent seedling crops.

| NTRODUCTI ON

Fusarium spp. cause inportant diseases of greenhouse debris such as weeds (James and others 1987) nay al |
cont ai neri zed conifer seedlings in northern Rocky Muntain act as inportant inocul umsources. However, experience in sone
nurseries (James 1984a, 1986). Most conifer species are nurseries has shown these potential sources do not
susceptible to these fungi, but | osses are often greatest provi de enough inoculumto account for the high disease
on Douglas-fir (Pseudotsuga nenziesii (Beissn.) | evel s encountered. Therefore, investigations were
Franco), western larch (Larix occidentalis Nutt.), and conducted to ascertain the relative abundance of
Engel mann spruce (Picea_ engel nannii Parry) (James 1984a, Fusari um i nocul um on contai ners reused several tines to
1985b; James and G lligan 1985). Several grow successive crops of seedlings. Evaluations were al so
investigations were previously conducted to help made on the relative efficacy of standard cl eani ng techni ques
under stand the di sease cycle on containerized seedling stock to reduce inocul um

to inprove efficacy of control techniques. One

i mportant aspect of these investigations involves

det erm ni ng possi bl e sources of Fusarium inocul um for MATERI ALS AND METHODS
seedling infection. It has been shown that seed (Janes

1984b, 1986, 1987), soil mixes (James 1985a), and Styrobl ocks and Ray Leach pine cells were analyzed

fromseveral different container nurseries in the northern
Rocky Mountains (table 1). Sanpling intensity varied among
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Fusarium (Komada 1975). Usually 2-4 pieces of styroblock
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fluorescent light for 5-7 days. The nunber of
pi eces fromwhich Fusariumgrew, as well as an
approxi mati on of the percentage of the piece
col oni zed, were deternined

Table 1. Northern Rocky Mountain nurseries sanpled
for occurrence of Fusarium spp. on
cont ai ners.

Cont ai ner
Type Nursery and Location

St yrobl ock Pl um Creek, Pablo, MI
Chanpi on Ti nberl ands, Plains, M
Pot | at ch Corporation, Lew ston, ID
Western Forest Systems, Lewi ston, |ID
University of |daho, Mscow, |ID

Ray Leach®

Pi ne Cell USDA Forest Service, Coeur d' A ene, ID

Cells were sanpled both before and after
cl eaning. C eaning techniques varied somewhat anong
the different nurseries. In nost cases, cleaning
consi sted of washing containers with hot water under
pressure. Some nurseries added commercial cleansers
such as Saniclean® and followed the water treatment with
imersions in a

bl each solution. In one case, styroblocks and pine
cells were fumgated with nethyl bromde (under polyethyl ene
tarps) follow ng standard hot water cleaning. Some
containers were also sanpl ed several nonths after

bei ng cl eaned. These containers were either stored
outside or within greenhouses or warehouses

Conpar i sons between  "cl eaned" and  "uncl eaned"
container cells were nade using standard "t" tests.
Percentages underwent arc-sin transformation prior to
anal ysi s.

RESULTS AND DI SCUSSI ON

Extent of styrobl ock container col onization by Fusarium
spp. varied w dely anong the nurseries sanpled (table
2). For exanple, levels at the Plum Creek and
Uni versity of Idaho nurseries were generally |ower than
those at the Chanpion Tinberl ands, Potlatch, and Western
Forest Systens nurseries. At Plum Creek and Potl atch
nurseries there were also sone differences in Fusarium
col oni zation of containers sown with different seedlots. In
nost cases, standard cl eaning significantly (P=0.05)
reduced anpunt of Fusariumwi thin containers, although
hi gh residual popul aions often remained. Fusarium spp
were isolated fromthe bottomof cells nmore frequently than
fromnear the top. These fungi were also often isolated
fromroot pieces that penetrated the side walls of cells and
were not renoved during cleaning

Table 2. Occurrence of Fusarium spp. on styroblock containers from five nurseries in the

northern Rocky Mountains.

Percent of Cells Colonized with Fusarium

No. Cells Prior to Cleaning After Cleaning
Nursery1 Seedlot Sampled Top Bottom Both Top Bottom Both
Plum Creek 631 50 6 16 22% 0 6 6%
632 50 12 20 28% 2 14 1a*
17045 50 6 34 36* 2 16 16*
Totals 150 8 23 29 1 12 12
Champion - 100 44 - 44NS 12 65 65NS
Potlatch Spur 10 50 20 86 88+ 0 18 18%
Camp 55 50 22 92 96* 2 36 36%
Robinson 50 18 86 86% 2 20 20%
Blackwell 50 12 76 76* 2 18 18%
Totals 200 18 85 86% 2 24 24%
Western Forest
Systems - 60 13 93 95% 15 65 67%
University
of Idaho FN 80 - 44 44NS - 33 33NS

1 see table 1 for nursery locations.

* Denotes significant differences (P=0.05) in Fusarium colonization of cells prior to and

after cleaning.

NS Denotes no significant differences (P=0.05) in Fusarium colonization of cells prior to

and after cleaning.



Table 3. Occurrence of Fusarium spp. on Ray Leach® pine cells from the
USDA Forest Service Nursery, Coeur d’Alene, Idaho. .

Prior to After After Cleaning All
Cleaning Cleaning and Storage Samples
Percent Cells
Infected 86% 51% 52% 65
Percent
Colonization
"Intensity 88*% 69* 72% 76

1 Percentage of pine cell pieces colonized with Fusarium.

* Denotes significant differences (P=0.05) in Fusarium colonization of
cells prior to cleaning and after cleaning or after storage.

At the USDA Forest Service Nursery, Coeur
d" Alene, ID, 86 percent of pine cells sanpled prior to
cleaning were infected with Fusariumspp. (table 3).
This was reduced to about 50 percent by standard
st eam cl eani ng. However, storage in a warehouse for
several nonths failed to significantly reduce Fusarium
popul ati ons within pine cell containers.

Treat nent of styrobl ock containers with methyl broni de
had no effect on occurrence of Fusarium (table 4).
Percent of cells colonized with these fungi were
simlar before and after nethyl bromde treatment. On the
ot her hand, the fumi gant significantly reduced percentage
of pine cells which were col oni zed with Fusarium
Differences in effectiveness of nethyl brom de between
the different types of containers may be due to the
ability of the fumgant to penetrate the container side
wal | s or problens w th nethodol ogy.

Table 4. Effects of nethyl brom de fum gation on
occurrence of Fusarium w thin styrobl ock
and Ray Leach’ pine cell containers.

Percent Cells
Col oni zed with Fusarium -

After
Cont ai ner Cells After Met hyl
Type Sanpl ed Cl eani ng Bromi de
St yrobl ock 100 22.5NS 26. 3NS
Pine Cells 120 55. 5* 29. 2*

* Denotes significant differences (P=0.05) in
Fusarium col oni zati on of cells before and after
nmet hyl bromi de treatment using a standard "t" test.

NS Denotes nonsignificant differences (P-0.05) in
Fusari um col oni zati on of cells before and after
met hyl bromi de treatnment using a standard "t" test.

The npst common species of Fusariumisolated from
containers was F. oxysnorum Schl ect. Qher najor
speci es included F. sanbuci num Fuckel, F. tricinctum
(Corda) Sacc. and F. acunminatumEll. & Ev. Some of
these isol ates were probably pat hogens whereas others
were |ikely saprophytic. Pathogenicity tests will be
required to eval uate how extensive the occurrence of
pat hogenic strains of Fusariumare in isolates from
cont ai ners.

Qur investigations indicated styroblock and pine
cell containers commonly harbor Fusariuminoculum after
bei ng used to grow a crop of container seedlings.
Standard techni ques for cleaning containers after use are
ineffective in reduci ng amounts of Fusariumto very |ow
| evel s. Experience indicates that the nmore containers are
used to grow several crops of seedlings, the norethey
beconme contaminated with these fungi. Several nanagers
use ol der containers to grow species |ike ponderosa pine
(Pinus ponderosa Laws.), which are not damaged by
Fusarium as nuch as other conifer species (Janmes and
Glligan 1988).

These investigations al so showed that standard
techni ques of hot water, steam and bl each treatnment are
relatively ineffective in reducing Fusariumto
acceptable |l evels. Methyl bronmi de was al so not very
effective, especially in styrobl ocks. However, sonme growers
in Canada have begun to use sodi um net abi sulfite, a chem cal
used in fernentation, to clean containers and report good
success (Dennis and Sturrock 1988).
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