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Plant Disease Diagnostic Clinic 
Plant Pathology and Plant-Microbe Biology Section
329 Plant Science Building Ithaca, NY 14853‐5904


Crown Gall: Agrobacterium spp.
Introduction 
Crown gall disease has an extremely broad host range and has been found in more than 600 plant species, mostly woody plants. Crown Gall has not been found on monocots. The bacterial disease causes significant damage, especially in fruit and nut trees.
Agrobacterium spp. are Gram-negative, rod-shaped bacteria. Tumorigenic Agrobacterium spp. carries a Ti plasmid. The Ti plasmid is transferred to a host plant cell during infection, and bacterial t-DNA is then delivered and integrated into a plant chromosome of the infected cell. Tumor formation is induced and infected host plant cells produce nutrients to support the bacterial growth.
Agrobacterium tumefaciens is the most common causal agent and causes Crown Gall in many species. It causes economically significant damage to cherries, apples, oranges, and a few other fruit and nut trees. Other Agrobacterium spp. may be more host-specific: Agrobacterium vitis causes Crown gall in grapes; Agrobacterium rubi infects blueberry and raspberry. Crown Gall is also a common problem on Euphorbia, Ficus, Roses, and occasionally on some other ornamental plants such as Chrysanthemum. 
Tomato has been demonstrated to be susceptible to tumorigenic Agrobacterium spp. under laboratory conditions, but natural infections were not reported in commercial production fields until 2005 when Crown Gall was reported in organically grown tomatoes in the United Kingdom. Agrobacterium radiobacter biovar 1 was confirmed as the causal agent. Crown gall may be an emerging disease of tomato that requires further monitoring.
Symptoms and Signs
On tomatoes, symptoms of Crown gall are distinctive. Galls are formed on the stem, root, or crown tissue of the infected plant. These galls are usually around 3-5cm, much smaller than most galls on woody plants, which may be 30cm or larger in size. 
In addition to developing galls on stems, plants infected with the crown gall bacterium may suffer dieback where one or more galls has cut off water and nutrients that support stems and foliage. If the stem of a plant with a single stem is colonized and the gall tissue girdles the stem, the plant will die. 
[image: A close-up of a plant

Description automatically generated]
Figure 1: Galls developing on tomato seedlings after inoculation with a bacterial isolate (provided by S. Jensen, Cornell University).


Disease Cycle
The Crown gall bacteria are soil-borne pathogens. They can survive for 2-3 years in soil with or without susceptible host plants. Infection by Agrobacterium spp. requires free water and fresh wounds. The bacterium enters the plant through natural or pruning wounds, or through wounds on stem, crown, or root tissue caused by nematodes, insects, or cultivation equipment, etc. The first report of Crown Gall in tomatoes occurred on grafted tomato plants.
Management Strategies 
In greenhouses or production nurseries, Crown Gall is spread mainly on grafting tools or equipment or transferring of contaminated soil, or infected seedlings. Therefore, proper sanitation methods include disinfection of tools and careful cleaning of machinery and the clothing of field laborers.
Exclusion and avoidance also play an important role in control of Crown Gall. Introduction of the pathogens by infected seedlings should be avoided. Frequent inspection of nursery plants is necessary. Once infected plant material is found, infected plants should be removed and destroyed. Since Agrobacterium spp. can persist in soil for 2-3 years, crop rotation with monocots for more than three years is suggested for contaminated sites 
Pruning off infected branches is recommended to try to save valuable landscape plants, but tools must be cleaned with a sterilizing solution of 20% commercial bleach or 0.5 % potassium permanganate solution for sterilization between each cut. For most causes, however, the destruction of plant materials is the only control option.
Biological control with Agrobacterium radiobacter strains K84 and K1026 has been demonstrated to be effective against A. tumefaciens in cherries, but the effectiveness of biological control against Agrobacterium in tomatoes has not been studied. For some plant species like Chrysanthemum, cultivars resistant to Crown Gall may be available.
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Figure 2: Galls developing on a potted Chrysanthemum (provided by S. Jensen, Cornell University).

References: 
Burr, T. J. and L. Otten. 1999. Crown gall of grape vine: biology and disease management. Annu. Rev. Phytopathology 37: 9004.
Johnson, K. B. and J. A. DiLeone.  Effect of Antibiosis on Antagonist Dose-Plant Disease Response Relationships for the Biological Control of Crown Gall of Tomato and Cherry. Phytopathology. Vol. 89, No. 10, October 1999.  Published Online: 22 Feb 2007: https://apsjournals.apsnet.org/doi/10.1094/PHYTO.1999.89.10.974. 
Kado, Clarence I. 2002. Crown Gall. The Plant Health Instructor, Volume 02, https://www.apsnet.org/edcenter/pdlessons/Pages/CrownGall.aspx.
Weller, S.A. and T. M. O’Neill, 2006. Crown gall in organically grown UK tomato caused by tumorigenic strains of Agrobacterium radiobacter, Plant Disease 55: 571.
Prepared by Wing Yee Liu, May 2006; Updated by SLJ2 and LG658, December 2024
READ THE LABEL BEFORE APPLYING ANY PESTICIDE! Changes in pesticide regulations occur constantly. All pesticides distributed, sold, and/or applied in New York State must be registered with the New York State Department of Environmental Conservation (DEC). Questions concerning the legality and/or registration status for pesticide use in New York State should be directed to the appropriate Cornell Cooperative Extension Specialist or your regional DEC office.
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