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Fig. 1.

Pollen-mediated gene flow estimation of APU (amylopullulanase- transgemc) LAC (lactoferrin-transgenic),

AAN (phytase-transgenic) and TNG 67 in open plots under the checker-board pattern (A) and the alternating row ar-
rangement (B). Circles represented hills of pollen donor plants, TNG 67 or transgenic line of APU, LAC, or AAN,
and crosses represented hills of pollen recipient plants, TNG 73.
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1. @ﬁiﬂbfl EVFHPE S (APU) » iﬂfﬁf?’“°%ﬁ:£ JF5 (LAC) ﬁtiﬁmﬁéﬁi’ﬁﬁ (AAN) == ERL [N
AT L 67 ¥ (TNG 67) AT LIS [UIH0E! ~ ToR B ot i o4 U0 TRl -
Table 1. The quantity, germination rate and viability of rice pollens generated by the 4 pollen donors, transgenic

lines APU (amylopullulanase-transgenic), LAC (lactoferrin-transgenic) and AAN (phytase-transgenic) and non-
trangenic line TNG 67.

Pollen donor Pollen number/anther Germination rate (%) Viability (%)
APU 59,200 +3,3059a” 28.32+£0.02b 61.40+£0.04b
LAC 66,200 +2,563.9 a 51.72+0.09 a 72.75+0.03 a
AAN 57,200 +2,484.6 a 37.51+£0.01b 73.18+£0.02a
TNG 67 64,600 +3,242.8 a 49.76 £0.03 a 76.95+0.01 a

“Mean + SE (n = 3). Values with the different letters are significantly different at level of P < 0.05 according to LSD test.

2. 2007 F 2y 0] {EEE F’i B P76 (APU) ~ SRR 588 e 1178 (LAC) ~ BGRAR AT o -7
(AAN) * JE5L PIIE-IFET BL 67 9K (TNG 67) i B A5 15 1B lﬁrlg[
Table 2. Assessments of rice yield components of three transgenic lines APU (amylopullulanase-transgenic), LAC

(lactoferrin-transgenic) and AAN (phytase-transgenic) and non-transgenic line TNG 67 grown in first crop season of
2007.

Accession Panicle number (no.) Spikelets/panicle (no.)  1000-grain weight (g)  PFG “ (%) Yield (kg ha™)

APU 139+£12a" 87.7+1.7bc 21.2+0.6¢ 81.7+4.0a 5,515.6 £225.6 b
LAC 164+09a 103.3+4.7a 245+02b 893+04a 6,522.1+ 1244 a
AAN 133+14a 80.3+6.8¢c 251+04b 87.0+1.7a 5,630.3 +109.5b
TNG 67 149+08a 100.1 +£2.5 ab 26.6+0.5a 89.6+0.7a 6,898.3+1545a

“ PFG: percent filled grains.
¥ Mean + standard error. Means within each column followed by the same letter are not significantly different (P > 0.05) according
to LSD test.
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Fig. 2. The frequency of outcrossed seeds measured from two different field plot designs, checker-board pattern
(left) and alternating row arrangement (right). APU, LAC, AAN and TNG 67 indicated the hybrid grains of TNG
73 derived from three transgenic lines APU (amylopullulanase-transgenic), LAC (lactoferrin-transgenic) and AAN
(phytase-transgenic) and non-transgenic line TNG 67, respectively. Error bars represent standard error of three repli-

cations. Values with the different letters are significantly different at level of P < 0.05 according to LSD test.
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Field Assessment of Agronomic Traits and 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. Field assessment of
agronomic traits and pollen-mediated gene flow of transgenic rice. J. Taiwan Agric. Res.
62(1):21-31.

Three transgenic rice lines, AAN, LAC, and APU, which were the phytase-, lactofer-
rine-, and amylopullulanase-gene transformed cv. Tainung 67 (Oryza sativa L. ssp japonica,
TNG 67), respectively, were employed for the assessments of agronomic traits, pollen charac-
ters, and pollen-mediated gene flow in a field study. The objective of this study was to provide
information to clarify whether transgenic rice would affect the production of the current rice
cultivation system prior to its commercialization. Results showed that yields of three trans-
genic lines were lower than those of TNG 67. The spikelets per panicle of LAC (103.3) were
significantly higher than those of AAN (80.3). All three important factors accounting for capa-
bilities of pollen-mediated gene flow, i.e., quantity, germination rate and viability of pollens,
were lower in APU than in TNG 67. The mean frequency of outcrossed seeds was significantly
lower in APU (3.18%) than in TNG 67 (7.13%). In the experiment of checker-board pattern,
the mean frequency of outcrossed seeds in a descending order was 7.82%, 7.13%, 5.91% and
3.18% for LAC, TNG 67, AAN and APU, respectively. In the alternating row arrangement
experiment, the mean frequency of outcrossed seeds was 2.8%, 2.32%, 1.53% and 0.54% for
TNG 67, LAC, AAN and APU, respectively. Overall, the mean frequency of outcrossed seeds
of APU was the lowest while that of LAC was the highest, indicating that the pollen-mediated
gene flow varied among different transgenic lines.

Key words: Transgenic rice, Pollen characters, Pollen-mediated gene flow.
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