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Studies on the crown gall disease of chestnut nurse seedling grafts
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ABSTRACT

Pathological and anatomical studies on the cause of the crown gall like symptoms:
associated with the chestnut nurse grafts were undertaken. The crown gall bacterium,
Agrobacterium tumefaciens, was isolated from the gall tissues of chestnut nurse grafts
by using selective media developed by Schroth et al. and Kado and Heskett.

Typical crown gall symptoms appeared on tomato, castor bean and geranium plants
10~21 days following inoculation with the bacterium isclated frem the gall tissues of
chestnut nurse grafts. Agrobacterium tumefaciens was reisolated from crown gall tissues
of tomato, castor bean and geranium. Anatcmical studies on the origin, growth and
differentiation of the gall tissues ¢f the chestnut nurse grafts confirmed that the gall
tissues are of crown gall origin.

Masses of Agrobacterium tumefaciens were observed from gall tissucs of chestnut nurse
grafte, so it could be confirmed that the crewn gall symptoms prevalent on chestnut

nurce grafts are caused by the crown gall btacterium, Agrobacterium tumefaciens.
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Fig. 2. Colony growth of Agrobacterium tumef-
aciens on selective medium developed by
Kado and Heskett (A), and Schroth et al.
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Fig. 4. Flectronmicrograph of negatively stained
Agrobacterium tumefaciens. Bar represe-
nts 1p.
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Fig. 6. Crown gall of chestnut tree is combined
firmly with the seconday xylem and cor
tex of scion.
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Fig. 5. Development of crown galls on bicassay
plants. (A) Tomato, (B) castor bean, (C)
geranium..
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Vascular bundle of scion in mass protrusion penectrates into crown gall.

Crown gall hss no cpidermis and its portion casily falls off. Meristematic zone is ssen
under the surface.

Callus tissue  showing cork layer and cork cambium. The shape of cells is also identical
commonly to that parcnchyma.

Expanded meristematic zone under the surface of crown gall. The ceclls of meristem are
arranged systematically and have a large nucleus. Cells fall off due to necrosis on the
upper surfacc.

Cell division takes place rapidly in meristematic zone under the surface of crown gall
and the cells are arranged in a row. Thus the size of crown gall increases rapidly.

. Wave-like meristematic zone and independent meristematic bud are seen in gall tissue.
iz, 13.
ig. 14.

Vascular bundle is scattercd in crown gall and large cells arc also seen.

Meristemaiic  zone of 2 or 3 layer appears in crown gall and accordingly crown gall
grows rapidly. Some cell groups of abundant cell contents are also seen.

Mass of Agrobacterium tumefaciens arc seen in and betwcen cells of gall tissue.

Left half of sature of young stalk graft is stalk part and the right half is scion part.
Parenchyma appears on the bound:ry of fusion.

No Parenchyma layer is observed in sature and fusion of ordinary graft.

Radial section of fusion of ordinary graft. Ray tissue of scion(right half) which
represents ray tissue is well connected to ray tissue of stalk(left half).

Radial ssction of fusion of ordinary graft. The central scion and stalk on both sides
are well connected by vascular bundle.

Cross section of fusion of ordinary graft. Scion(right side), stalk(lower left) and
wedge in covered part(upper side) are well connected by ray tissue.
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