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Diagrams of the field experimental designs without (A) or with (B) buffer zones. Pollen donor “TNG67” was

transplanted in the central block of 5 m x 5 m, and pollen recipient TNGW73* was transplanted to the plots in 8 di-
rections at 5 different distances in the open field of 25 m x 25 m. Beyond the plots, no plant and weed grew where is
indicated by white space (A); beyond the plots, TNGW73’ grew where is indicated by gray space (B).
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Frequency of outcrossed seeds of pollen recipient “TNGW?73” in 8 directions and 5 distances from the pol-

len donor AAN with buffer zones at the confined field sites in Taiwan Agriculture Research Institute.

Distance® Frequency of outcrossed seeds (%)

(m) North Northeast East Southeast South Southwest West Northwest ~ Average
1 1.88+£0.20° 1.76£0.35 2.15+0.57 2.70+£0.32 3.33+0.25 3.10+£0.56 2.63+0.13 1.54+0.36 2.39
3 1.85+035 1.20+£0.16 1.85+0.39 2.15+024 2.72+0.38 2.03+0.36 1.45+0.14 1.23+0.45 1.81

5 1.58+£0.09 125+£0.56 1.36+0.21 2.70+£0.67 2.42+0.54 1.47+025 0.97+0.07 1.60+0.25 1.67

7 0.23+0.13 0.43+0.13 0.52+£0.09 1.73+0.37 1.80+0.13 1.60+0.22 0.55+0.04 1.50=+0.17 1.05
9 0.03+0.01 0.10+£0.01 0 0.84+0.61 0.83+021 0.63+0.03 0 0.60 + 0.08 0.38
Average 1.11 0.95 1.18 2.02 2.22 1.77 1.12 1.29 1.46

“ Distance between recipient plots (‘TNGW?73) and the donor plot (AAN).

¥Mean =+ SE (n=3).
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Table 2. Frequency of outcrossed seeds of pollen recipient “TNGW73” in 8§ directions and 5 distances from the pol-
len donor AAN without buffer zones at the confined field sites in Taiwan Agriculture Research Institute.

Distance? Frequency of outcrossed seeds (%)

(m) North Northeast East Southeast South Southwest West Northwest ~ Average
1 1.82+£0.32" 1.35+£0.11 238+0.45 3.02+0.57 2.58+0.32 3.64+025 2.23+0.35 1.24+0.16 2.28

3 1.18 £0.18 0.85+0.26 2.34+0.56 2.67+0.31 2.88+0.42 2.15+0.11 1.82+0.05 0.84+0.21 1.84
5 0.85+0.12 1.21+0.14 1.58+£0.25 2.57+0.35 1.87+032 2.52+0.21 1.20+0.21 0.45+0.12 1.53
7 1.20+£0.35 145+£0.28 1.30+£0.16 2.14+0.27 1.98+0.41 1.97+024 1.01+0.13 0.55+0.21 1.51
9 0.52+0.13 0.62+0.13 0.80+£0.08 1.65+0.13 1.53+0.65 1.55+0.03 0.63+0.03 0.98 +0.30 1.04
Average  1.11 1.10 1.68 2.41 2.17 2.36 1.38 0.81 1.64

“ Distance between recipient plots (‘TNGW73’) and the donor plot (AAN).

*Mean + SE (n = 3).
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Table 3. Wind direction and velocity during the 10 days of ‘TNGW73” flowering at the confinement field sites of

Taiwan Agriculture Research Institute.

Wind direction from Hours Wind speed (m s™)

North 9 0.6-4.7

Northeast 2 0.7-2.0

East 0 0

Southeast 0 0

South 2 0.7-4.2

Southwest 2 0-2.5

West 3 0.64.2

Northwest 22 1.4-9.8
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Fig. 2. Frequency of outcrossed seeds of pollen recipient “TNGW73” in 8 directions from the pollen donor AAN in

the open field with buffer zones and without buffer zones. Error bars represent standard error of two replications. *
indicates significantly difference at level of P < 0.05 according to t-test.
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Effect of Buffer Zones on Pollen-Mediated Gene
Flow of Transgenic Rice

Ching-Shan Tseng', Yann-Rong Lin®, Cheng-Ping Kuan', Ming-Hsing Lai’, and Min-Tze Wu*"

Abstract

Tseng, C. S., Y. R. Lin, C. P. Kuan, M. H. Lai, and M. T. Wu. 2013. Effect of buffer zones
on pollen-mediated gene flow of transgenic rice. J. Taiwan Agric. Res. 62(3):259-267.

In this study, the non-glutinous of phytase-transformed rice line AAN (Oryza sativa L. ssp
Jjaponica) was used as the pollen donor and the glutinous rice “Tainung waxy 73’ (O. sativa L. ssp.
Japonica cv. TNGW73’) was used as the pollen recipient. The objective of this research was to study
the effect of buffer zones on pollen dispersal of transgenic rice in the open fields. Results showed that
the frequency of outcrossed seeds varied with the distances and directions. The frequencies of out-
crossed seeds were not significantly different in the south and southeast directions within 7 m between
buffer zones and non-buffer zones treatments. However, there were significantly different frequen-
cies of outcrossed seeds at 9-m distance between buffer zones and non-buffer zones treatments. The
frequency of outcrossed seeds with buffer zone was 0.83% (south) and 0.84% (southeast) and 1.53%
(south) and 1.65% (southeast) for non-buffer zones, respectively. The frequency of outcrossed seeds
of plots with buffer zones was higher than those without buffer zones in the north and northeast at
distance of 1, 3, and 5 m. However, the frequency of outcrossed seeds of plots with buffer zones was
significantly lower than those without buffer zone beyond 7 m. This study indicated buffer zones lon-

ger than 7 m could decrease the frequency of outcrossed seeds by pollen-mediated gene flow in the
directions against wind.

Key words: Transgenic rice, Pollen-mediated gen flow, Buffer zones.
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