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Table 1. Evaluation of agronomic traits of AAN (phytase-transgenic) and TNG 67 (non transgenic) rice in two
crop seasons

Plant Tillering  Heading Panicle Panicle Grain volume Grain shattering
Planting height no. days length weight weight percentage
season Variety (cm) (plant) (days) (cm) (g (g/L) (%)
9211 AAN 95.4b* 12.6 a 73.7a 18.0b 20b 5378 a 373a
(2003) TNG67 1043 a 12.7 a 733 a 19.5a 22a 522.3b 43.0a
931 AAN 86.6a 11.7a 83.7a 17.6a 22b 550.1a 10.7 a
(2004) TNG67 97.6a 139a 85.0a 179 a 25a 550.7 a 19.7 a

“ Means within each column followed by the same letter are not significantly different (P > 5%) according to LSD test.
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Table 2. Seed yield and yield components of AAN (phytase-transgenic) and TNG 67 (non-transgenic) rice in
two crop seasons

Planting Panicle Spikelet/ panicle 1000-grain Seed set Yield
Season Variety Number (no.) (no.) weight (g) (%) (kg/ha)
9211 AAN 120a” 88.6b 253 a 78.1a 4585.6 b
(2003) TNG67 12.6 a 109.8 a 236a 72.7b 7533.6a
931 AAN 123 a 80.3b 28.1a 87.0a 46303 b
(2004) TNG67 13.1a 103.1a 26.2b 87.4a 6546.3 a

“ Means within each column followed by the same letter are not significantly different (P > 5%) according to LSD test.
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Table 3. Comparison of seed germination of AAN (phytase-transgenic) and TNG 67 (non-transgenic) rice at 15°C,
25°C and 35°C harvested in two crop seasons

Planting season Variety Final germination percentage (%) Mean germination time (days)
9211
15C AAN 955a” 7.0a
TNG 67 90.5b 6.4b
25C AAN 93.8a 36a
TNG 67 93.8a 33a
35C AAN 948 a 32a
TNG 67 95.0a 3.1a
931
15C AAN 94.0a 6.6a
TNG 67 943 a 58b
25C AAN 95.8a 25a
TNG 67 94.5a 26a
35C AAN 94.8 a 2.1a
TNG 67 96.3 a 22a

“ Means within each column followed by the same letter are not significantly different (P > 5%) according to LSD test.
5 4.92 5 5V W 03 5 5y (A PP HL PO A B B 15°C 251 W 35°C N RA
AV G

Table 4. Comparison of seedling traits of AAN (phytase-transgenic) and TNG 67 (non-transgenic) rice grown
at 15°C, 25°C and 35°C in two crop seasons

Planting Seedling height Root length Seedling dry weight Root dry weight
season Variety (cm) (cm) (mg) (mg)
9211
15C AAN 1.73a” 4.00 a 1.37a 0.80a
TNG 67 2.00a 423 a 1.30a 0.87a
25C AAN 11.67 a 13.07 a 6.97 a 273 a
TNG 67 11.73 a 13.72a 7.63 a 372a
35C AAN 11.32a 12.48 a 7.13a 2.10a
TNG 67 1327 a 17.12a 8.13a 2.50a
931
15C AAN 1.52a 2.99a 1.53a 0.88a
TNG 67 1.65a 324a 1.12a 1.04 a
25C AAN 3.62a 6.26b 2.66a 143 a
TNG 67 39 a 897 a 2.89a 331a
35C AAN 7.58a 13.38a 5.58a 350a
TNG 67 8.54a 1531 a 6.21a 440 a

“ Means within each column followed by the same letter are not significantly different (P > 5%) according to LSD test.
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Table 5. Comparison of seedling traits of AAN (phytase-transgenic) and TNG 67 (non-transgenic) rice after 14 days
transplanted in two crop seasons

Planting Fibrous Seedling height Root length Seedling Root

season Variety root no. (cm) (cm) dry weight (mg) dry weight (mg)

9211 AAN 422a” 1246 a 7.99a 8.26a 197a
TNG 67 325a 13.70 a 8.66 a 8.27a 1.75a

931 AAN 4.04b 1328 a 11.40 a 10.27 a 224a
TNG 67 5.06 a 1344 a 8.79b 9.88a 1.94b

“ Means within each column followed by the same letter are not significantly different (P > 5%) according to LSD test.
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Field Assessment of Agronomic Performance and Biosafety

of Phytase-gene Transformed Rice '

Ching-Shan Tseng’, Min-Tze Wu?, Hung-Chang Huang”, Ming-Hsing Lai’,
and Chyr-Guan Chern®”

Abstract

Tseng, C. S., M. T. Wu, H. C. Huang, M. H. Lai, and C. G. Chern. 2008. Field assessment of agronomic performance and
biosafety of phytase-gene transformed rice. J. Taiwan Agric. Res. 57:175-182.

A field study was conducted to assess performance and biosafety of the phytase-gene transformed rice (Oryza
sativa L.), strain AAN, originated from the cultivar Tainung 67. Seedlings of phytase-transgenic and non-transgenic
(control) rice were transplanted into an isolation field at the Agricultural Research Institute, Wufeng, Taichung,
Taiwan, and compared for plant growth and yield. There were two experiments in this study with the first
experiment was carried out during the second crop season, from August to December, 2003 and the second
experiment was carried out during the first crop season, from February to June, 2004. Results showed that plant
height, panicle length, panicle weight and seed yield of phytase-transgenic rice were significantly lower (P < 0.05)
than those of non-transgenic rice. Compared to the temperatures of 25°C and 30°C, seed germination rate and
germination speed were reduced in both transgenic and non-transgenic rice under the temperature of 15°C.
However, compared to the non-trangenic rice at 15°C, seeds of phytase-transgenic rice had a significantly lower rate
of germination but a significantly higher speed of germination. There was no significant difference (P > 0.05) in
growth vigor of rice seedlings between phytase-transgenic and non-transgenic plants except for root length which was
shorter in transgenic plants (6.5 c¢m) but longer in non-trangenic plants (8.97 c¢m) for the test at 25°C in the

experiment of Spring of 2004.

Key words: Rice, Genetically modified crops, Phytase-gene, Agronomic traits.
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