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Aphanomyces cochlioides Drechsler
Domain: Eukaryota

Kingdom: Chromista

Phylum: Oomycota

Class: Oomycetes

Order: Saprolegniales

Family: Leptolegniaceae
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Sugar beet feeder root infected with darkly stained oospores
of Aphanomvces cochlioides
(Harveson, 2007).

(A) Aphanomyces cochlioides zoospores Chemotactically Attracted to Sugar Beet Root Tip.
(B) Aphanomyces cochlioides zoospores Aggregated on Root Tip (arrow). (Tofazzal and Taharat, 2001).

Encysted primary zoospores form at apices of zoosporangia of A. cochlioides.
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Figure 1, Life cycle of Aphanomyces cochlinides on sugarbeet, When root rot ocours
later in the season, oler plants should be substituted for seedings in this
llustration,
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Stunting and yellowing of lower leaves of sugar beet with Aphanomyces root rot
right) compared to healthy plant (left).

Foliage of plant infected with Aphanomyces cochlioides. Note the dull green
of newer leaves and wilting and yellowing of older leaves.
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Young sugar beet host plants infected with 4. cochlioides |
showing thin, delicate stems in the field in Nebraska.

! A4 _
Mature roots that are malformed and scarred in appearance are indicative of Aphanomyces-
infected seedlings and young plants that have recovered in dry weather

Courtesy of Robert M. Harveson, Plant Pathologist, Nebraska Cooperative Extension
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A.cochlioides is difficult to isolate from plants unless tissue is recently infected. Firm tissue near
the margin of the lesion (hypocotyls for seedlings) should be selected, washed in tap water to
remove soil.
immersed in 0.5% NaOCI for 15 sec, rinsed twice in sterile distilled water (SDW), and blotted
dry. Tissue segments then are placed on Metalaxyl-Benomyl-Vancomycin medium (MBV, see
Appendix), which is semi-selective for Aphanomyces species and incubated at 22-24 °C (8).
Cultures should be observed daily over 5 days and when characteristic mycelium is observed, it
should be transferred to fresh MBV and then to cornmeal agar (CMA), potato-dextrose agar
(PDA), or oatmeal agar (OMA). To minimize problems with bacterial contamination, CMA
may be supplemented with rifampicin (50 mg/L) and penicillin G (50 mg); A. cochlioides will

not grow on CMA supplemented with streptomycin. Or, PDA may be supplemented with
streptomycin sulfate (100 mg), neomycin (50 mg), and ampicillin (50 mg).

Homogenized Oatmeal Broth (11). For production of oospores of Aphanomyces cochlioides:

e 5grolled oats
e 1000 ml distilled water

Comminute rolled oats in 300 ml distilled water in a blender for 5 min, add water to bring total
to 1 L, heat to 50 °C and adjust pH to 6.6 before autoclaving. Inoculate with 5 mm disks of A.
cochlioides grown on CMA or PDA for not more than 5 days. Incubate 30 days (or longer if
necessary) at room temperature in the dark. Comminute mycelial mats in water in a blender for
5 min. Determine oospore concentration, dilute with water to desired concentration, add to
vermiculite at a rate of 2 parts fine grade (0.5-2 mm diameter) or 2.5 parts medium grade (2-5
mm diameter) to 1 part oospore suspension (v:v). Mix the vermiculite and oospore suspension,
then air-dry the inoculum for 14 days and store at 4 °C.

Fig. 6. Growth of Aphanomyces Cochlicides in unamended potato-dextrose agar
(PDA, 0 ppm = control) compared to PDA amended with 2500 ppm B-escin.
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Figure 7. Internal discoloration of tap oot as disease progresses from Figure 8. Mild scarring of sugarbeet due to previous A. cocklioides
initial infection. infection.

Figure 9. Severedistortionofsugarbeetsdue to previousA. cocklioides Figure 10. Severe rotting symptoms of Ap hanomyces root rot of sug-
infection. arbeet.

Figure 11. Apkanomyces-infested fiell at haivest and severely scarred Figure 12. Light microscopy of small infected feeder root. Circuhr,
and distorted roots broken off at ground levelafter defolia- darkly stained structuresare overwintering oosp ores.
tion (inset).
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