’F[ﬁ%ﬁrpm{t (J. Taiwan Agric. Res.) 57(2):95-102 (2008)

sk ATIRES S F Y R AR R
— Bk AL

Mzl 22 g gt B4

W =R

FROZIIA ~ e % FIZE3 = 2008 « AT sk HLEITA RS SR PET 1 R FTE — 11
%@*,ﬁ, [ IR P 57:95-102 ¢
FU%F, (Solanum tuberosum L.) fL{{] Fi Pﬁég[%l SNEJEVS :QZ?FI;FE‘ A o gﬁd%@’j@ﬁ

St 2-1 |:I:|{['f|'\— JLF PR fF1 (Kennebec) ﬁ#*ﬁﬁ?ﬁﬁf@ﬁ%ﬁlw (phytase gene) i %
BB o 8o PRI TR AR PR S J%’),llﬁ"% g VRPR RIS > £
U B GRBRTTIY 2006 5 R [ERDAREOITET 160" LS AR - SUERT IR
PO B S B TR T ISR B WA D) £

FLpYI - 3= H;ﬁa R B A 13 em o ST T 17282 51270
=77 IH“EIJ J]E.IJHF[#;}@&?V T4 Rk %ﬁtﬁlﬁ Tk prgmmﬂ SEE ]SS Bl
P o AL > 3R 17 SRR R T SRR R B i“f‘ 28 I F
Y IR LSRR Bk 2 T o BB AT ?“ﬁtuﬁﬁﬂﬁiﬁﬁ S
+ ] 1y E«lﬁJs ﬁ*g‘riﬁ;ii =t E.JF'JIE {EGE 2-1 ’f[{-rpﬁ %?Fl'ﬁz P EA
Feuraipe s R A P 2 h Y2

BRGRE : AT - BLINH e AR SLDY AR 2 o

[l

Al

FL&8 (Solanum tuberosum L.) RL{{] il FEEIRIIOZEA FAEE Q (5P > S0 [ S oL
RPN+ AT ~ P[RR O AL [UEIRIRR] (Liang 2005) - [FE
i P AL 2 I P RS O | R R
TR APV P S ~ BRI~ PRPLRREORIEFLEN B LR S i TR £ 3L
P TR i l’?"r (Y BLE o REE R B VR EL P R e LT (Wenzler ef al. 1989; Conner 1994

SFTB?EE;%%E ﬁ&gi’ %FWJ“%f BY 2317 9F « ORI W] 1 97 F S E[ 22 |1 o
- A P et 'b%"@ﬂfél“é SES l?ﬁ [F i SEiEdl o

‘¢FH*|"3}’JL’T£Z[“§'I [ i wf Lm%ﬁgg

FFVEY 'F%Qéﬂ Hf iying@wufeng.tari.gov.tw ; [EH 4% 1 (04)23390528 °

-kal\)v—



96 (MBS P Y STE By

2006; Halpin 2005; Turhan 2005; Wang et al. 2005; Pribylova et al. 2006) » 3! % friiff_ii TR
(phytic-acid) o1; I/Wuﬁ[? EUi lﬁf\_ Hjj‘/‘ﬁgfﬁJHl £ ﬁIFJII CROREIE > ) E&ﬁﬁ’@iﬁ”w HE
P [ 1 5 5 TR phytase) PRSP g
Fjﬁ’f Rt 71‘1’7[*- e ﬁljﬁiﬂ SR Jgﬁj‘ u%ﬁfﬁjﬂﬁli HAURRIPRAGERA AL » =1 S BLF( R [PUAE
AR I3 | *qu;ey PRI R @Wﬂ I PIRH RAA > B TS SRR » AR AL AT
Elp ”ﬁjﬂi’f ] g AR g #:Lﬁ ffijr * ﬁhﬁ'ﬁjﬂHlfﬁ' R ISFIF [ [ o Toeqh [ S
BAVR]AY 4 2 RS SRR AR = T o IE'YI‘ Jﬂﬁlf‘fszﬁ‘ U’?‘ﬂtﬂﬁl ViR JF‘V?JWT(“ A A e
R PEGE = (2 o RLp S Y- l'ﬁﬁn#” (Ravindran et al. 1995) He »E"F BRI = 0 JL
ST 8 D BaDR] el ISV 2] o B H'J\W“de‘iﬁﬁmﬁ4 F RIS AR S L PR = P P P
If#ﬁ'ﬁ%%?ﬂﬁ o E'FIJ@K,[FL“‘%E% PR AVRE [ 5 AR AT 2 #’-’ﬁ iﬁi’J]E”fE RS
VRREE 2R oy =5 B SR
Chan et al. (2007) ¥ 2004 & #12005 & 71 f1§ 3 %ﬁ%ﬁiﬁdaﬁyg‘s}*mﬁg SR L AR B
PRIEE RS AR+ = ['ﬁéﬁlﬂrlﬁ ﬂ'iﬁﬁiﬁfi'&l&f‘fiﬁwsﬁiﬁﬁ S 2-1 Iﬁh—F& f‘ inFJF”*
B [HRER 3 “f Wiz I FIPR RS AREE T FERAH 7 7 ERL PV LS P PP RS S (5
AT E YRR A B 9 2-1 = fﬁ”ﬁn&au“'ﬁﬁﬁpmq SRR (S P T Y ’ﬁj Fi
1‘??7’*§iﬁf_?@§fi FPSFE N RS 120 g PURSIRECEI PR D FRE T RS Y “*[‘Ff, Vet o
He L PR (s 2 50T (0 I RS  © E&ﬁﬁﬁammﬂ;
(Conner et al. 2003; Jenczewski et al. 2003; Hill 2005) ri [?’ﬁ%ﬁﬁif]ﬁl [F Fardiprs ﬂfl gkl
A o BRI LR AR RS A S A RSO I FRLER TLE‘_E’)’?I:EW[/F'J A= (Tsao & Chang
1980) - W[ﬁ@[jﬁﬁﬁlwwﬁﬁn%ﬂ T‘I‘*ﬂﬁéﬁﬁuf I&ﬁ% P Tﬂw&%rf}(%: i FITE]
I/itlg [‘FEJI/ ﬁrlﬁlfi_ ﬁ“', [~ F' by o ;[%{I | Eﬁl ME7EF\'%\%F§${%$ F' = Iikﬁrlﬁ[ ”['ZH%Z
- ﬂ}%@ﬁﬁ&ﬁiéﬁ {ﬁ” 2005 = Fdﬂéﬁﬁ TR R R R R ﬁ“gﬁﬁﬁ
(=P 3 I?ﬁkgﬁfﬁ kP = ]r lﬁ] i R FJJ* frtrEE S TR r,ﬁg.i[
(COA-AFA 2007) > {HI- Jﬁg&ﬂ% [EPrRPRAI N YIAEst - ﬁ"“*ﬂﬁ‘/ EEESR (Lin et al. 2004) =13k »
L F R R L L PR (e Agrlﬁ (B A 2o [ E E P e = B Y
ZacaE V?&”"FA RSB SV RL - ﬂﬁ“ FHRI JE‘ PR BRI RARAY T - ARSI
R ﬁiffif [ie ’fﬂ MitkiEg=d V358 (McMichael & Persson 1991) o [H[F=> 7.[:’11‘4!“ Tk B
7?_HF§1W317ER§%%FWH§%"Eﬂ:iﬁtf’:’“‘ B A A IR R PV R T j‘l'ﬁl PRI R &R
A J%me :T“F Yk o B[ TREE R RIS LR 7f%i'r’?3ﬁlj AR i T’EHELP‘JE@?E FETEV R
Hﬁf}ﬂpﬁ }fsr[fk

MR T A
A FEATR RS o BRI PR LN 2-1 il = U RS T
(wild type, WT) htﬂ%x R L%“Ffrﬁl ﬂ%ﬁyﬁl‘ﬁmﬁagﬁkﬁ S TFF R R - IR R
BT o = & PRI TR R W Pyl OB F BT 12 [T B - R 2006 F 9
E| 25 |17 ﬁu P i A 20 {’?Hsi'ﬁ 60 x 30 cm > 57 20 A% » & B IpESE 160 A% o 5



RNMTRSAE R EET G 97

B AT D RLIT N B 2 P R T FE BUPTS 400 kg EVPIRCELLT 2 ATHIE F
TgE | JFER L 15 S 30 ST .Hv'aJ: IR B R R R EL T T 4 B £ TR 400 kg ’
AT SRR 10 om gy 4 o IR Y]~ T OB o RS Sl A R
F1 20 kg WlESEER] PR 1000 fﬁ%?ﬂ”iﬁl‘;ﬁ’m?%g@ o fal]r 2007 F 1 F| 22 [IRS BRI » RIS I'Fj
FUSRIAE S B 1k + BRp s ISR o EL [SI Bh pois-fa it f = G SR [31@ gﬂ
E%lwﬂj TEESEE T3 cmmﬁjﬁ 53 S et - BRI f53 - ARy - Lﬁ
B AT s o 1) TERRSIRE -

ARV TR Y 7~ 17~ 28~ 5170 Sp 1R PR FEEIVE 4 B
2-1 il ALY <o (0 SRR R S 1 PR (ﬁ‘) T g
(¢ IR =) VPR B .

/R

AP R (F) FERPFERAEE (] ) VRS BRIREEE o ik 1Y 5
IRV IR, 55 A U H 1 R 7 SO BER 17 = 51 2R 7J<HF [Si[i8E ‘F]JEF‘,,T«EIVE%
FEI (T RETELD M R B (et Al B x P b RIS TR
ISR T PRI RSB AF 21 il 1 P TIPS Tl AR B 51— ORI I
RN BT 70 NV R@ T ST A If'ffi&.*?’i"ﬁﬁ‘&.*?;%' AP ISR B Al ()
FF e RAT o 2R B P B 2 PR B

E[h gy 2-1 ﬁ,;fﬁu P PYTET Tk f,,vfﬁiﬁﬂﬁ AR ARV SRITED (P 2) > PSR
PRSI BEIR (VR IR, 08 R nfz‘?%éwﬁﬁ F S%RF Y [HFI5Y 28 =

1. SLEGEAZERL PR R SR TG B 5 RS R SRR R R PR ST AT (R M A B
)

Table 1. Analysis of Variance (ANOVA) of effects of post-harvest flooding on number of tubers “ in the
fields of transgenic and non-transgenic potatoes (2006 field experiment, split plot design)

Mean squares

Source df 7V 17 28 51 70
Block 2 53.6 15.3 22.8 9.8 6.1
Treatment (T) ¥ 1 120.3 352.1% 396.8* 432.0% 310.1*
Error (a) 2 18.6 5.6 228 9.8 6.1
Cultivar (C) * 1 12.0 2.1 24.1 27.0 60.8
TxC 1 12.0 0.1 24.1 27.0 60.8
Error (b) 4 14.3 12.6 11.6 9.3 6.3

* Number of tubers from 4 plants sampled in each plot.

¥ Treatments: flooding and non-flooding.

* Potato: non-transgenic potato (cv. Kennebec) and transgenic potato (strain 2-1).
¥ Sampling time: days of flooding.

* Significant at 5% level.
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Table 2. Numbers of tubers transgenic and non-transgenic plants of potatoes in harvested fields with or without
flooding.

Number of tubers from 4 potato plants *

Treatment Cultivar ¥ 7" 17 28 51 70
Non- flooding WT 143+43a 143+2.1a 143+09a 150+15a 147+27a
2-1 103+£22a 133+12a 87+4.7a 9.0+32a 57+09a
LSD (0.05) ™ 14.9 12.5 16.9 15.1 12.4
Flooding WT 60x1.0a 33+28a 00+00a 00£0.0a 00£0.0a
2-1 6.0£3.0a 23%12a 00+00a 00£0.0a 00£0.0a
LSD (0.05) 11.4 124 0.0 0.0 0.0

“ Data indicate mean and its standard error of 3 replicates.

¥ WT: wild type (non-transgenic) potato (cv. Kennebec); 2-1: transgenic potato (strain 2-1).

* Sampling time: days of flooding.

" LSD (0.05): values of least significant difference are for comparisons of cultivar means within treatments at 5% level. Within
treatment for each sampling time, cultivar means followed by different letter are significantly different by LSD-test at 5% level.
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Fig. 1. Changes of number of tubers of transgenic and non-transgenic potato plants in harvested fields with or without
flooding. Vertical bars on each point are standard error of mean.
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Effect of Flooding on Management of Phytase-Containing Potato
Tubers in the Harvested Field '

Lit-Fu Chen?, Min-TzeWu?, and Hsiu-Ying Lu**

Abstract

Chen, L. F.,, M. T. Wu, and H. Y. Lu. 2008. Effect of flooding on management of phytase-containing potato tubers in the
harvested field. J. Taiwan Agric. Res. 57:95-102.

Potato (Solanum tuberosum L.) is the most important non-cereal food crop in the world. The transgenic potato
plants, strain 2-1, were obtained by transforming phytase-gene into their original plants, cv. ‘Kennebec’ (wild type).
To study effects of flooding on survival and persistence of transgenic potato tubers in the harvested field, an
experiment was conducted in a field at the Agricultural Research Institute in the fall crop season of 2006. A factorial
split design with three blocks was used with flooding (with and without) as main factor and cultivars (strain 2-1 and
wild type) as subfactors. For the flooding treatment, water level was maintained at 3 cm above soil, starting at harvest
time and throughout the entire period of the experiment. For each of sampling date at 7, 17, 28, 51, and 70 days after
flooding, four potato plants were randomly sampled from each plot and examined for number of tubers. Results
showed that number of tubers was significantly reduced after flooding treatment of filed plots for 17 days, compared
to non-flooding controls. After flooding for 28 days or longer, no tubers were found on both transgenic and
non-transgenic plants of potatoes. This results suggest that flooding of potato fields is an effective method for post
harvest field management of transgenic potatoes. Besides, production of potato tubers in the transgenic plants
‘Kennebec’ strain 2-1 was significantly lower than the non-transgenic plants cv. ‘Kennebec’ sampled from plots
without flooding treatments. The lower number of potato tubers in the transgenic plants ‘Kennebec’ strain 2-1 might

be another reference point for consideration in biosafety assessment of growing transgenic potatoes in the field.

Key words: Potato, Solanum tuberosum, Genetically modified crops, Phytase gene, Residue management,
Flooding.
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