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Relationship between percentage of wind-pollinated maize hybrids
and distance from donor pollen source
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Gene flow from transgenic crops to related species has recently come into focus in
risk-assessment studies of the ecological consequences of growing transgenic crops. This
problem is especially serious in maize, as it is a representative wind-pollinated plant. We
observed the spatial distribution of the hybrid percentage of maize seed by using the
xenia phenomenon. Meteorological conditions were monitored simultaneously, and we
examined changes in the hybrid percentage with variations in the meteorological
conditions. We also investigated the relationship between hybrid percentage and distance
from the donor maize field. The hybrid percentage decreased exponentially with the
distance from the donor maize. The slope of decrease, which was not monotonously,
showed large values for areas close to the donor maize, and small values for areas far
from the donor maize. The decrease in the number of pollen grains deposited with
distance from the pollen source showed the same pattern as the hybrid percentage. The
change in the hybrid percentage with distance from the donor maize may be caused by
changes in the spatial distribution of pollen deposition.

Key Words : maize pollen, hybrid percentage, transgenic crops, pollen source distance,
xenia
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Table 1. Spatial distribution of the hybrid percentages in the recipient maize field.

Distance Hybrid percentage (%) Mean | S.D.

<~FKast Number of ridge in the recipient maize field West—

(m) g0 T 28 | 25 | 22 9 | 16 | 18 | 10 7 g | Co | 08
0.3 5.2 21.3 17.1 10.0 25.7 21.1 33.9 56.5 21.5 18.7 22.6 14.4
1.2 1.0 1.7 2.4 7.0 2.5 4.6 10.3 9.4 4.6 6.7 5.0 3.3
2.1 04 15.5 1.0 3.2 2.3 7.2 9.0 4.4 7.8 2.8 5.4 4.6
4.2 0.9 0.8 1.7 1.1 1.3 6.3 2.4 6.4 0.7 0.2 2.2 2.3
6.3 0.4 0.0 0.2 0.7 0.4 0.4 0.8 1.0 1.0 0.4 0.5 0.3
8.4 1.2 0.0 0.2 0.2 0.2 0.0 1.0 0.9 14 0.0 0.5 0.6
10.5 0.2 0.2 0.2 0.0 0.9 0.0 0.4 0.0 0.2 0.6 0.3 0.3
12.6 0.0 0.2 0.5 0.0 0.0 0.0 0.7 0.0 0.0 0.0 0.1 0.3
14.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.1
16.8 0.2 0.0 0.2 0.6 0.4 0.2 0.0 0.0 0.0 0.0 0.2 0.2
18.9 0.4 0.4 0.2 0.2 0.4 0.2 0.0 0.0 0.0 0.0 0.2 0.2
21.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
23.1 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.0 0.0 0.1 0.3
25.2 0.2 0.2 0.0 0.2 0.2 0.2 0.0 0.2 0.0 0.2 0.1 0.1
27.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.4 0.1 0.2
294 0.0 0.2 0.0 0.0 0.2 0.2 0.0 0.0 0.0 0.0 0.1 0.1
31.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.2 0.0 0.0 0.1
33.6 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.2 0.0 0.1
35.7 0.0 0.0 0.0 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.1
37.8 0.0 0.3 0.0 0.0 0.2 0.0 0.2 0.2 0.0 0.0 0.1 0.1
39.9 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
42.0 0.0 0.2 0.0 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
44.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.9 0.2 0.6
46.2 0.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1
48.3 0.0 0.0 0.0 0.0 0.2 0.0 0.2 0.2 0.0 0.0 0.1 0.1
50.1 0.2 0.5 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.2 0.1 0.2
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Fig. 8. Relationship between percentage of wind-pollinated maize hybrids and

distance from donor pollen source.
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