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Table 1. The growth characteristics* of transgenic and non-transgenic potato plants in different growth periods in the
fall of 2004 and 2005

Year Weeks after —_— Main stem Lateral stem Shoot dry matter (g/plant)
. Cultivar

planting length (cm) no./plant Leaves Stems

2004 7 WT 31.3£1.2 2.0£0.2 6.8£0.9 3.0£0.3

2-1 30.910.9 2.0£0.2 7.5£0.7 341404

9 WT 38.5£1.3 1.6+0.2 12.310.9 3.610.3

2-1 38.1+1.0 1.840.2 11.8+1.6 3.2+0.4

14 WT 44.6+1.1 2.2+0.2 8.5+0.5 5.8+0.4

(at maturity) 2-1 42.4+1.3 2.0+0.2 8.4+0.7 4.8+0.3

2005 5 WT 34.0£1.2 2.310.2 5.4+0.4 1.440.1

2-1 32.31£0.9 1.9+0.4 5.0£0.6 1.240.3

8 WT 37.2£1.6 1.5+0.3 6.7£0.7 1.5+0.2

2-1 35.4£1.2 1.710.2 6.310.2 1.210.1

15 WT 38.1+0.9 2.6+0.2 15.440.8 6.910.5

(at maturity) 2-1 36.1+0.8 2.310.1 14.0+0.9 4.8+0.7

? Data indicate mean and its standard error of 6 replicates.
YWT, wild type (non-transgenic) potato (Kennebec); 2-1, transgenic potato (strain 2-1); For each growth period, no
significant difference between cultivars was detected by LSD-test at 5% level.
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Table 2. The tuber yield® of transgenic and non-transgenic potato plants in different growth periods in the fall of 2004
and 2005

Weeks Tuber fresh Tuber no. / plant
ooy - Total tuber no.

Year after Cultivar weight Jplant no Small Medium  Large
planting (g/plant) Total (<50 g) (50-100 g) (>100 g)
2004 7 WT 60.4+10.2 60/18 3.3#0.2 3.1+0.1 0.30.1 0.0+0.0
2-1 64.6+11.3 62/18 34404 3.3+04 0.1+0.1 0.0£0.0
9 WT 215.2+23.9 77/18 45+05 2.6+0.3 1.2+0.3 0.740.2
2-1 193.5+19.2 79/18 43108 2.4+0.7 1.4+0.2 0.440.1
14 WT 351.8+13.4 529/120 44402 19+0.2 1.1+0.1 1.440.1
(at maturity) ~ 2-1 339.4+25.8 528/120 44403 2.0+0.2 1.0£0.1 1.3+0.1
2005 5 WT 12.3+ 2.6 154/30 51+0.5 51405 0.0+0.0 0.0+0.0
2-1 8.6+ 4.0 149/30 5.0+0.6 5.040.6 0.0+0.0 0.0£0.0
8 WT 100.8+13.1 86/24 3.6+0.2 2.840.3 0.8+0.2 0.0£0.0
2-1 99.7+ 6.6 89/24 3.740.4 29405 0.8+0.1 0.0£0.0
15 WT 388.0+26.6 600/120 5.0+0.4a 2.1+0.3 1.4+0.2a 1.5+0.1
(at maturity) ~ 2-1 336.3+24.4 496/120 41+05b 1.6+04 1.1+0.2b 1.4+0.1

? Data indicate mean and its standard error of 6 replicates.

YWT, wild type (non-transgenic) potato (Kennebec); 2-1, transgenic potato (strain 2-1); For each growth period, no
significant difference between cultivars was detected by LSD-test at 5% level, excluding tuber number at harvest;
a,b indicate significant difference between cultivars at 5% level.
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Fig. 1. Distribution of tuber grade based on weight for transgenic (2-1) and non-transgenic (WT) potato plants
harvested at maturity in the fall of 2004 and 2005.
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Fig. 2. Frequency distribution of tuber size for transgenic and non-transgenic potato plants harvested at maturity in
the fall of 2004 and 2005. (class interval of tuber fresh weight=20 g).
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Fig. 3. Relative frequency distribution of tuber size for transgenic and non-transgenic potato plants harvested at
maturity in the fall of 2004 and 2005. (class interval of tuber fresh weight=20 g).
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Table 3. The emergence rate” of transgenic and non-transgenic potato in fall 2005

Emergence rate (%) after planting

Cultivar’

2" week 4" week
WT 58.348.9 &* 95.5+2.0a
2-1 56.2+8.3 a 90.8+1.9b

? Data indicate mean and its standard error of 6 replicates.
Y WT, wild type (non-transgenic) potato (Kennebec); 2-1, transgenic potato (strain 2-1).
*Within columns, means followed by the different letter are significantly different by LSD-test at 5% level.
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Plant Growth and Yield Evaluation of Phytase Transgenic
Potato*

Lit-Fu Chan®, Wen-Pin Tseng®, Meng-Li Wei* and Hsiu-Ying Lu*°

Abstract

Chan, L. F., W. P. Tseng, M. L. Wei and H. Y. Lu. 2007. Plant growth and yield evaluation of phytase
transgenic potato. J.Taiwan Agric. Res. 56:45-52.

Potato (Solanum tuberosum L.) is the most important noncereal food crop in the world. The
transgenic potato plants, strain 2-1, were obtained by phytase-gene transformation into their original
plants, cv. ‘Kennebec’. Here, we carried out an isolated field experiment to compare the plant growth and
yield performance of both phytase transgenic and non-transgenic potato plants at Agricultural Research
Institute in the fall of 2004 and 2005. The results showed that the transgenic potato plants were slightly
lower than non-transgenic potato plants in main stem length, lateral stem length, shoot dry matter and
tuber fresh weight in three different growth periods, but the differences were not statistically significant
(p>0.05). The transgenic potato plants harboring phytase gene might not favor continuous cultivation
using harvested seed potatoes because of significant number reduction of tuber with less than 120 g in the
second-year cropping (2005).Phytase transgenic potato showed a significantly lower emergence rate than
non-transgenic potato at 4 weeks after planting.

Key words: Potato, Genetically modified crops, Phytase gene, Tuber yield, Emergence rate.
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