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i (ke/a) 67.0 (100%)  67.8(101.1%)
I (ke/a) 70.9 (100%)  66.2 (93.4%)
MLk (kg/a)  55.9 (100%) 52.0 (93.0%)

Kok (kg/a)  51.9 (100%)  47.1 (90.8%)
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5B0WE (mm) F3k7 3 (kg/a) CT2 (kg/a)
>2.0 31.1(55.8%) 11.7(22.6%)
2.0~1.8 21.4(38.3%) 35.4(68.1%)
1.8~1.7 1.4 (2.4%) 2.5 (4.9%)
1.7~1.6 0.9 (1.7%) 1.1 21%)
1.6> 1.0 (1.8%) 1.2 (24%)

=3 B 55.7(100%) 52.0(100%)
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2) F3F - RER M

IVFE 2 BB O F 2 RAKIGRFAEE L TR
IREDREZIT > IR EFK4LIRLZ. CT2HF
IR I HMD A R E FRC—EDKRIEEL B
LD F IR RBFIIALNZ o T2, T TREFE
SELESHTHEIT 272000, BFAEEIGH 1:8/H
BRICHFOMETRERTFEZX DL CEHL 7z, CT2T
DARFEIFIZ4.8%, [F3AFKF 3| TORFEFIL4.0%
EERIBPDONGD -2, ROBEIF SN
lemBl EETHEL X5 DEFIZCT2T41.5%,
[F3%kF 3] T324% TRRCT2TE D - 7205,
Smmb FOHEZRLAEBEBTEMML A ECT2T
59.2%, [F35R7F 3] T60.5%THh - /z/=b, FEF
FFOMIZKELRERITIBNWEEZHNS.

£4 FART IEIUCT2ZEFORIRMG

B F
R FaxFT3I (%) CT2 (%)
lembBh k- 81 (32.4) 103 (41.5)
5mmbBl _k 67 (26.8) 47 (19.0)
SmmplF 92 (36.8) 86 (34.7)
RS 10 (4.0 12 (4.8
& Ft 250 (100.0) : 248 (100.0)

INFER K DO TFICIRIRITI B 2 170, R3F
HBREIT - ERERSICRLE ZORRBRTIX
CT2HE XV TF3akF 3] LBITKRENSAEDBNT
AR RENRAONT. RFNEMIKEZ I HET
%, TRFEFIICT2TL.7%, [F3%KF 3] T
3.0%, FOAHBL -FETHCT2T1.5%, [F3k
73] T0.8%, HFELMHPHIL LR RFBTFIZ
CT27T93.8%, [F3:Kk4 3] 96.2% T, ZDOFEEH
b RFRIZERIIFRH NI 5 7=

RS FIARFIKIVCT205IFM

B T
F3kF 3 (%) CT2 (%)
F 4+ B 577  (96.2) 578 (93.8)
FE oA 5 (0.8) 9 1.5)
T~ % ¥F 18 (3.0) 29 €%))
=) it 600 (100.0) 616  (100.0)

5. EEMEEEMN

D B A DA ER

[F9%F I BLOCT2OEHRIEXY FERE I8
A, TJoyal) —DEBEEKL EREE6 I
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A4RF I ECT2TIEZENEN49.2mm & 45.0mmT

%25 (2003. 3)

HD, BERIFHONEI -/ Taval)— 1
W=D O FE & I OwHEDFEISEIT1.7gE
1.6gB £ U'6.0g&5.5gTH N, ERIEHOLNILH
> 7’1’:.

+F 6 FIKRS IEHLUCIAEBEDH AT
£370val) —QEERE

\ % W &

TduEy  REmm) e T WL (me)
FAxkF I 4.9 1.7 6.0
CT2 4.5 1.6 55
A AIE L 5.6 15 52

DAxFBETETCOT7LANRNY —(CLEHE

A FRIELETOT L oy —IZ X AHE R SN
TH-OMBL EREFETCT oy o) —HTER
FXRBRERTITRU 2. KBS D1, HHE
MBI CINEED TR EEL -7 gy 21) —DF
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Tz WX TIE93.5% 0 598.0%DRHFETH
D, WTINOMBERTHREFRICITERERIN S,
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D14H > H18H O & TR - o 7- L B
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Hco [FakrF 3] KEDCT2E DEETE, R
DRICERIIED BN h - 2.

£ 7 FakFibLUCREEIETCOTOY

S —BTORFE

6H25H 7TRH27H 108 20H

TREBUE pasgom) GUREM) R
FART I  HEA 965 955 935
5B 90.5 97.0 95.5
CT2 HiEA 93.0 97.0 97.0
5B 96.5 93.0 95.5
SRR (H8EkL) 98.0 94.5 93.5

) BERT 0y o) -BFORFLERTRT.

£ 8 FaRFibLUCEFELrECOTOY

1 —YEORE
] . 682H  7A27E 108208
HREIURK meiom  GHEND  OWEE)
FARI I HiEA 112 84 69
HEB 117 109 81
CT2 HEA 108 102 74
Hh 5B 128 84 90

) X7 oy 2 ) - ORKEERT (mm).
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N2 HSTITWD, HIE, BRE, RREOHZHE
Li-iR% R6icRmLz 2tE0Y Y 7T
BEBIUVARBEOEBRBIZIZEAEED D -T2
7= 2 B DOWEEERL -, BEXENCE, SR

2) ERAOREE |
WHL = RREE BIICRIICRL 2 EEK
R ERBROEEEZRL . EmoT 2T
WABICETHEROEIELE L, ¥RAENLIN
IZRNTE. BBTEEICIR A E E B ET S ER

®9 FAKRT IHKSLUCT2HRBXOE R

= N o N = - e 2R BB
fiiﬂfmo){:ﬁkﬁ%of, AE%Eﬁ‘iﬁbt. %_@ H Fa49 3 cT2 PR &)
% HEHEIOZDEKRREIZTSE, 6 A6 HOH #r o H 0 0 . 0 1
HRRDRT O CHEE BRCET L Ml LT : ’ o
[1=X
i?&o) 6 H 6 BX)‘BH%?&@lOH 1GE i‘(\\@ F%FJ ﬂﬁﬂg 31 30 164 164
FF 3] ECT2TCORAETIE, HELUHEFHICXS ;;;giﬁ?ﬂ 3 1 3 2
- B 3 0 0 0
ERBOEMEIDHZLOD, #3587 3] LCT20 WA 332 905 133 156
BEETOMEYBICEZRETRDENLNr -T2 EmE 1 4 8 3
W) HEEARCHRES N EROTRERT.
F10 FART IHIUCT2REBXOME
A. ARG
I I il
RERX F Ik 3 CT2 F KT 3 CT2 F ARSI CT?
A (%) A (%) A (%) A (%) & (%) & (%)
4L 15 (100.0) 4 (26.7) 5 (100.0) 7 (140.0) 36 (100.0) 41 (113.9)
FEDDIEE | 15 (100.0) 7 (46.7) 2 (100.0) 1 (50.0) 1 (100.0) 1 (100.0)
aF¥ 23 (100.0) 5 (21.7) 3 (100.0) 2 (66.7) 20 (100.0) 26 (130.0)
Ry VA 3 (100.0) 1 (333) 1 (100.0) 0 (00 1 (100.0) 1 (100.0)
TES H 14 (100.0) 17 (121.4) 35 (100.0) 37 (105.7) 75 (100.0) 54 (72.0)
FOMEIERE 249 (100.0) 352 (141.4) 86 (100.0) 99 (115.1) 248 (100.0) 363 (146.4)
B. BEMEGYE
I I il
RER F3IkT 3 CT2 F3k7 3 CT2 F3kF 3 CT2
g %) g (%) 8 (%) g (%) g (%) g (%)
yARXET 101.1 (100.0) 102 (10.1) 23.8 (100.0) 146 (61.3) 121.0 (100.0) 154.4 (127.5)
HyoUsHE 7.0 (100.0) 23 (32.7) 1.0 (100.0) 0.7 (69.4) 1.0 (100.0) 0.7 (69.4)
a ¥ 7.6 (100.0) 24 (314) 3.2 (100.0) 05 (15.1) 12.1 (100.0) 114 (94.2).
AY VA 3.2 (100.0) 0.0 (0.0 0.4 (100.0) 0.0 (0.0 0.9 (100.0) 1.3 (145.5)
FTES D 33.7 (100.0) 34.2 (101.4) 58.1 (100.0) 48.2 (83.1) 98.1 (100.0) 97.0 (98.9)
ZOMEIESE  21.0 (100.0) 8.1 (385) 2.9 (100.0) 3.3 (115.1) 8.4 (100.0) 6.8 (80.9)
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Evaluation of Agronomic Traits and Environmental
Risk of a Transgenic Rice Line, CT2, with an
Oat Thionin Gene in an Isolated Paddy Field.

1 *13%2

Osamu Yatou™, Fumiyoshi Fukumoto™!*? Hiroya Higuchi™,
Masahiro Oshima*!, Tsuyoshi Yamamoto™, Toshihiko Nakajima™,

Koichi Mori*!, Takayoshi Iwai**** and Yuko Ohashi*?

Summary

A transgenic rice line, CT2, was evaluated for its agrbnomic‘ traits and environmental risk in the
isolated paddy field of Hokuriku Research Center, National Agricultural Research Center. CT2 was a
transgenic rice line with an oat thionin gene which encodes an anti-bacterial protein, thionin. The
cloned thionin gene was connected with a constitutive high-expression modified CaMV 35S promoter .
and introduced to a rice cultivar "Chiyohonami" by Iwai T. et al”. The transformants had been
evaluated for their resistance to bacterial disease in an isolated green'house, and were shown to
contain improved resistance against Bulkholderia gulumae and Bulkholderia plantarii. A transgenic line,
CT2, was selected among the resistant transformants based on its normal growth in the isolated green
house for the field performance test of this report.

In this evaluation in the isolated paddy field, CT2 showed the obvious resistance against B.
gulumae and B. plantarii, as the previous evaluation in the isolated green house. However, the resistance
against another bacteria, Acidovorax avenae and Xanthomonos oryzae pv. oryzae, was the same degree as in
the original cultivar.

In the risk evaluation, there were not any difference between CT2 and the original cultivar in
traits, whose alteration could affect the possibility of escape to natural environment and the effect to
surrounding ecosystem. Therefore the environmental effect resulted from the cultivation of CT2 would
be the same as of the original cultivar. ’

In some agronomic traits, CT2 showed several slight differences to the original cultivar. The
heading date was 2 days earlier than the original cultivar, the plant height was slightly lower, grains
had slightly longer shape, grain weight was slightly larger, seed fertility was slightly lower, and grain
yield was 10 % lower. Based on the analysis of the observation of these traits, some of these differences
were considered to be the results of mutations which were induced during the transformation
procedure and the other differences might be caused by the intensive expression of the introduced
gene. However, these difference found here might not lead to the difference in the environmental effect
of CT2 and the original cultivar, because the differences were small and in every traits CT2 had lesser

biological activity. Therefore, even with these slight differences, the environmental effect of CT2 would
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! not be different to the original cultivar.
To remove the disadvantage of constitutive high-expression of an alien protein, thionin, in rice cell,

use of a promoter which confers coleoptile specific high-expression would be ideal, resulting a high

level of resistance in the coleoptile whichh is the target organ of the bacteria.






