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Introduction
White rot is an economically important disease

of garlic, onion, and other Allium crops. The

disease causes a decay of bulb scales, root rot,

and plant dieback (Fig. 1). The pathogen,

Sclerotium cepivorum, produces long-lived

sclerotia that germinate in response to sulfur-

containing compounds released from Allium

roots. Soil fumigants including methyl bromide

and metam sodium can reduce white rot

sclerotia populations by 99%, but fumigation is

not practical in most situations. Diallyl disulfide

(DADS) can be used as a sclerotial biostimulant

when applied to infested soils in the absence of

an Allium host, causing the sclerotia to

germinate and die (Davis et al. 2007). However,

commercial DADS products are no longer

available and novel sources of sulfur-based

sclerotial biostimulants for white rot

management are needed. The objective of this

research was to evaluate sulfur-based

compounds for biostimulant activity on S.

cepivorum sclerotia in vitro.

Materials and Methods
• Treatments (allyl isothiocyanate, diethyl

disulfide, dimethyl disulfide, dimethyl

sulfoxide, dimethyl trisulfide, dipropyl disulfide,

and isopropyl disulfide) were applied at a rate

of 10 gal/acre to jars containing 250 cc of

naturally-infested soil (Fig. 2). A water-treated

negative control and DADS positive control

were included.

• Jars were sealed with paraffin wax and

incubated at 16°C for 5 weeks.

• The number of sclerotia in each soil sample

(Fig. 2) was determined using a wet sieving

method (Crowe et al. 1980) and data were

analyzed using analysis of variance.

Results
• A significant (P=0.0002) treatment effect was

observed.

• All treatments except dimethyl trisulfide

significantly (P<0.05) reduced sclerotia

populations compared to the non-treated

control (Fig. 3).

• DADS was the most effective, reducing

sclerotia populations by 66% (Fig. 3).

• Isopropyl disulfide, dipropyl disulfide, and allyl

isothiocyanate reduced sclerotia by 48%,

46%, and 43%, respectively (Fig. 3).

Fig. 1. Above-ground symptoms of white rot (right) compared

to healthy onions (left). Photo: Robert Wilson, University of

California-ANR.

Fig. 2. Left: In vitro assay consisting of jars filled with

Sclerotium cepivorum-infested soil that are treated with

sulfur-based biostimulants and sealed with paraffin wax.

Right: A white rot sclerotium in soil and germinating following

treatment with DADS, a sclerotial germination stimulant.

Conclusions
• All of the compounds tested except dimethyl

trisulfide significantly reduced sclerotia

populations

• Allyl isothiocyanate reduced sclerotial viability

(0% viable) compared to the water-treated

control (96% viable) and may provide another

option for reducing white rot inoculum in

infested fields (Fig. 4).

• Preliminary results indicate a synergistic

effect of dimethyl sulfoxide with several of the

treatments, providing similar or enhanced

control at lower rates (0.1 to 1 gal/A) than

when the treatments were used alone at

higher rates.
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Fig. 4. Effect of allyl isothiocyanate and dimethyl disulfide on

Sclerotium cepivorum sclerotia viability. Numbers show the

total number of viable (orange) and non-viable (grey) sclerotia

after plating onto water agar.
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Fig. 3. Effect of potential sulfur-based sclerotial germination

stimulants allyl isothiocyanate (AITC), diethyl disulfide

(DEDS), dimethyl disulfide (DMDS), dimethyl sulfoxide

(DMSO), dimethyl trisulfide (DMTS), dipropyl disulfide

(DPDS), and isopropyl disulfide (IPDS) on Sclerotium

cepivorum sclerotia populations in soil. Treatments were

compared to a non-treated control and a diallyl disulfide

(DADS) positive control. Numbers show the mean number of

sclerotia counted in 250 cc of soil and error bars represent

standard deviation values. Treatments with a different letter

are significantly different from each other using Tukey’s test

(P<0.05).
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