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Research on sampling technique for verifying gene
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Abstract: Objectives This paper aimed to develop a robust affordable and rapid sampling technique for verifying gene flow frequency
from transgenic rice to compatible crop relatives( nontransgenic rice wild rice and weedy rice) using seed harvested from transgenic rice
pollen recipients including sampling methods and appropriate sample size in order to achieve a true response to the actual occurrence
of gene flow frequency in the field. Methods Conventional rice was used as experimental material. Redink dyed rice seed was
thoroughly mixed with nondyed rice seed at 11 weight ratios(2.5% 1.25% 0.8% 0.625% 0.5% 0.4% 0.3% 0.2% 0.1% 0.05%
0.025%) . Sampling method based on the obtained distribution patterns was adopted. To determine the appropriate sample size red-ink
dyed rice seeds and non-dyed rice seeds were mixed using the same procedure at ratios( 2.5% 1.25% 0.8% 0.625% 0.5% 0.4%
0.3% 0.2% 0.1% 0.05% 0.025%) . The appropriate sampling size was determined( aiming to obtain a deviation coefficient lower than
0.05) . Results Hybrid seeds produced by gene flow from transgenic rice to relatives distributed randomly in the sample of pollen
receptor seeds at 11 weight ratios. When the gene flow frequency was 0.025% 0.05% and 0.1% 0.2% and 0.5% sizes corresponding to
40 000 30 000 and 20 000 seeds respectively were required for proper detection. Conclusions Random sampling methods should be
adopted for verifying gene flow frequency of transgenic rice. According to the appropriate sample size under different mixed ratios
obtained in this study it is suggested that 20 000 pollen receptor seeds should be verified first. If the gene flow frequency is more than
0.2% no more pollen receptor seeds need to be verified. However if the gene flow frequency is less than 0.2% an additional 10 000
pollen receptor seeds should be verified. At this time if the gene flow frequency is more than 0.05% no further verification is required.
However if the gene flow frequency is less than 0.05% another extra 10 000 pollen receptor seeds need to be verified.
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Table 1 Aggregation index of red-ink dyed rice seed mixed in non-dyed rice seed
X2
1% (m" /m) (V/X) Morisita ~ (19) X test
Mixed ratio Ratio of average crowding Variance to mean ratio Morisita index
to average density Actual observed value Predicted value
0.025 0.995 0.998 0.948 48.712 65.171
0.05 0.985 0.988 0.958 48.415 65.171
0.1 0.997 0.964 0.965 47.243 65.171
0.2 0.989 0.965 0.983 47.301 65.171
0.3 0.993 0.969 0.989 47.505 65.171
0.4 0.993 0.951 0.990 46.601 65.171
0.5 1.001 1.005 0.998 49.413 65.171
0.625 1.001 1.007 0.999 49.332 65.171
0.8 0.995 0.940 0.994 46.067 65.171
1.25 0.997 0.941 0.995 46.093 65.171

2.5 1.004 1.201 1.004 57.398 65.171
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Table 2 Mixed ratio obtained by sampling and deviation coefficient of red-ink dyed rice seed in non-dyed rice seed

with different mixed ratios under different sampling size

Sampling size

5 000 10 000 20 000 30 000 40 000 50 000
1%
Actual /%  Deviation /%  Deviation /%  Deviation /%  Deviation /%  Deviation /%  Deviation
mixed Mixed ratio  coefficient ~ Mixed ratio coefficient ~ Mixed ratio  coefficient ~ Mixed ratio  coefficient ~ Mixed ratio coefficient ~ Mixed ratio  coefficient
ratio obtained obtained obtained obtained obtained obtained
by sampling by sampling by sampling by sampling by sampling by sampling

0.025 0.0213 0.779 0 0.022 5 0.400 8 0.024 7 0.190 3 0.024 8 0.100 8 0.024 5 0.044 8 0.025 4 0.044 4
0.05 0.036 3 0.699 5 0.050 6 0.269 9 0.047 5 0.120 0 0.0513 0.049 0 0.049 7 0.0377 0.050 0 0.020 1
0.1 0.086 3 0.5193 0.0100 0.204 0 0.094 1 0.089 2 0.099 8 0.048 0 0.099 5 0.0330 0.098 3 0.005 9
0.2 0.226 3 0.247 8 0.203 8 0.104 3 0.200 6 0.0433 0.198 3 0.025 3 0.200 8 0.019 5 0.200 5 0.017 4
0.3 03150 0.169 6 0.306 9 0.067 3 0.298 8 0.040 5 0.301 9 0.017 2 0.301 1 0.0129 0.300 6 0.0129
0.4 0.403 8 0.133 8 0.404 4 0.063 4 0.402 2 0.028 8 0.399 2 0.017 8 0.397 2 0.012 6 0.400 5 0.0119
0.5 04725 0.1153 0.470 6 0.061 8 0.488 1 0.026 9 0.493 1 0.020 8 0.503 3 0.012 7 0.500 4 0.007 2

°

Note: Actual mixed ratio means proportion of dyed rice seed number in non-stained rice seed number.
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