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Abstract. The agronomic characteristics, nutritional contents, and insect response of the potato clones transformed
with a glufosinate ammonium resistance gene were evaluated. Among the 4 transgenic potato clones, the
Bar 3 clone was selected as a promising one for commercialization. The Bar 3 clone showed similar tuber
yield capacity but higher herbicide resistance as compared with the non-transgenic potato cv. Dejima. The
herbicide resistance of the Bar 3 clone was more than 5 times higher when tested with the herbicide concentration
recommended by the producer. The major agronomic characteristics of the Bar 3 clone were not different
from those of the non-transgenic Dejima. The annual variation in yields and agronomic characteristics showed
similar tendency for 2 years from the third to fourth generation after transformation. The tubers of the Bar
3 clone also showed low occurrence in common scab and physiological disorders such as cracking and secondary
growth. But the reasons for such results are yet to be studied. Also, it was considered that the Bar 3 clone
have a potential of reducing not only common scab occurrence but also soil erosion during potato cultivation
in field. The nutritional contents (mineral compound, vitamin C and amino acid) and response to Spodoptera

exigua of the transgenic potato clones were not significantly different.
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Table 1. Comparison of responses to different concentrations of glufosinate ammonium of the transgenic clones (Bar 1, 2, 3, and

4) and the non-transgenic cv. Dejima in potatoes.

Applied concentration of 18% glufosinate ammonium (mL-L

Potato clones

N

0 3 6 9 12 5 20
Bar 1 0* 3 4 4 4 4 4
Bar 2 0 0 0 0 0 0 1
Bar 3 0 0 0 0 0 0 1
Bar 4 0 0 0 0 0 0 1
Dejima 0 4 4 4 4 4 4

“0 (highly resistant) - 4 (highly susceptible).
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7} 7 Ao ® WHE= Bar 34152 AWstgick(Table 2O A RS 2ARE AT 5 sA9E W =4 =
3). FEAIFTY AR 1A o= 07 Bk 2 5 1 A 2ol WshA vheste] YEh 2 Al oA A
7 E45 WuES A e Blalsto] 38ttt Bar | 47} ?ﬂéﬂﬂ AT 22 I T AAEHo]

A& AlzAl %*—’F*é% Ho| mejAZ o, Bar 29} Bar  o|7u =90H 7204} positional B3 Ao 2 Ao
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of EjA] i“it}. Bar 3 A& w340 A7 540l HivlE oA AfustE A AlzA] HFt S4& H7F A Fig. 1).

Table 2. Botanical characteristics of the glufosinate ammonium resistant transgenic potato clones (Bar 1, 2, 3, and 4) and the
non-transgenic potato cv. Dejima evaluated according to the UPOV guideline (1986).

Organ Plant Leaflet

Potato clones Growth habit Plant type Height  Thickness of main stem  Maturity Anthocyanin Width
Bar 1 3 3Y X w 1 3
Bar 2 3 1 3
Bar 3
Bar 4
Dejima

X

wWwWwww
o oo w o
W wwww
NN NN

3 1 3
3 1 3
3 1 3

“3 = erect.
Y3 = closed.
*5 = medium.
"7 = late.

Y1 = absent.
“3 = narrow.

Table 3. Comparison of the major agronomic characteristics of the glufosinate ammonium resistant transgenic potato clones and
the non-transgenic potato cv. Dejima.

Potato clones Tuber shape” Skin color’ Depth of eye” Secondary growth" Cracking” Yield g/plant
Bar 1 2 1 5 1 2 419 + 55 b’
Bar 2 1 1 3 0 0 211 + 31 ¢

Bar 3 2 1 5 1 1 527 + 70 a

Bar 4 2 1 5 2 2 288 + 34 ¢

Dejima 2 1 5 1 2 461 £ 35 ab
*1 = round, 2 = short-oval.

Y1 = yellow.

*3 = shallow.

5 = medium.

"0 = none.

9 = severe.

“Mean separation within columns by Duncan’s multiple range test, P = 0.05.

Fig. 1. A cultivation V|ew of the herbicide resistance transgenic potato clone Bar 3 in 2004. A: Before sprayed. B: 7 days after
sprayed with 6 mL-L" of 18% glufosinate ammonium.
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Table 4. Major agronomic characteristics of the selected Bar 3 potato clone and the non-transgenic potato cv. Dejima.

Treatment Yield (kg-10a™")*  Marketable tuber rate (%)’ Scab occurrence (0-4)* Scab severance (0-4)*
Bar 3 T 5,066 + 855 a 83 <1 1

NT 4,933 + 858 a 72 <1 1

C 5,155 + 804 a 83 2 2
Dejima T 1,330 £ 440 b 34 - -

NT 4,738 + 804 a 68 >1

C 5,003 £ 783 a 81 2 3

*Mean separation with columns by Duncan’s Multiple range test, P = 0.05.

YWeight of tubers over 80 g.
*0 = none, 4 = severe.

“T: Basta treated, NT: Basta non-treated, C: conventional agricultural practices.
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Fig. 2. Amino acid contents of the non-GM (Dejima) and GM
(Bar 3) potato tubers. Vertical bars indicate the standard
errors of the mean values.

Table 5. The nutrients and starch content of transgenic and
non-transgenic potato tubers.

Cation (mg-kg™y*

Starch
Treatment o
K Ca Mg Na (%)
Bar 3 22238 a 345a 1308 a 76 a 9.8 a
Dejima 22080 a 287 b 1288 a 75a 109b

*Mean letters within a column indicate significant differences
(P = 0.05).
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Fig. 3. Pupation and emergence rate of Spodoptera exigua fed
non-GM (Dejima) and GM (Bar 3) potatoes under laboratory
conditions. Mean letters within a column indicate significant
differences (P = 0.05). Vertical bars indicate the standard
errors of the mean value.
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Table 6. Control effect of glufosinate ammonium on several dominant weed species in the field trial (2003-2004).

Applied concentration of 18% glufosinate ammonium (mL-L'1)

Weed species

1 3 6 9
Rumex acetocella z + +++ +H++
Stachys japonica - +++ +4++ o+t
Rorippa islandica + +++ +4++ ++++
Amaranthus mangostanus + +++ +++ o+
Bidens frondosa + +++ +++ 4+
Chenopodium centrorubrum - +++ +++ e+
Erigeron annuus + +++ +++ 4+
Commelina communis + +++ +++ ++4++
Portulaca oleracea - +++ +4++ 4+
Solanum nigrum + +++ +++ 4

“: Non-controlled, +; affected but regenerated, +++; controlled.
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