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                    Abstract
Here, Nicotiana benthamiana plants became infected with apple stem grooving virus (ASGV) after pollination with pollen grains produced by ASGV-infected apple (Malus pumila) and N. benthamiana plants. Aniline blue staining and fluorescence microscopy revealed that pollen grains from the infected apple and N. benthamiana plants germinated, and their pollen tubes penetrated the stigmas of N. benthamiana, but the apple pollen tubes, unlike the N. benthamiana pollen tubes, stopped elongating in N. benthamiana styles. In a whole-mount in situ hybridization analysis, ASGV was detected in elongating pollen tubes from the ASGV-infected apple and N. benthamiana plants. However, when N. benthamiana stigmas were pollinated with ASGV-infected apple and N. benthamiana pollen grains that could not germinate, ASGV was not detected in any of the pollinated plants. Thus, penetration of the stigma and elongation in the style by pollen tubes harboring the virus results in horizontal pollen transmission of ASGV, and fertilization is not essential for the transmission.
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