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Abstract: [Objective] This article aimes at breeding of new materials with tolerance to cold conditions in ground-cover
chrysanthemum [Dendranthema grandiflorum (Ramat.) Kitamura]. [Method] Young leaf explants of the cultivar, Fall color, were
used to determine the optimum conditions of both concentration of plant growth regulator and induction time to establish a high
frequency regeneration system through somatic embryogenesis. [Result] The explants incubated for 15 d on IM containing 0.75
mg-L™! 2,4-D generated not only embryo callus tissue, but also somatic embryos. The somatic embryos emerged shoot with 93% of
shoot regeneration rate after further regeneration culture. AtDREBIA, a stress-inducible transcription factor, driven by 35S
cauliflower mosaic virus (CaMV) promoter was transferred into Fall Color through Agrobacterium-mediated transformation. Seed
germination and seedling growth at low temperature, and plant growth in winter cultivated in open-field were much improved in
transgenic plants compared to WT plants. [Conclusion] These results indicate that the authors have established successfully the
embryo-generation system of ground-cover cv. Fall color, and have obtained successfully the transgenic lines with tolerance to
open-field conditions in winter.
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[ AR 5% (1 228 % ] Mgl 3 4% [ Chrysanthemum
morifolium (Ramat.) Kitamura] J&%§7€ 9 () —A> &R
e, Mo, WHEMLr, EHae o, L EdE
JTYRIX ) A N (R S [ AR S Rl AR,
A AN T N, 3T A R KR P 4 v
XY A A K 7 SRt H 25 oK. (HU, ke
A6 77 R — > B il DA 28 R A A TR R M AR I O T 4
W, DR, R R S I A A 1) PR A 0 LAY
MBAhEE, Ui AW Y MY A ik 2
HH LT O AN PR T R A R A ok, LA AR
P32 MR DNA HIfiE 7, S BAR K L DR 6 A b sz 2540
Wt AR A, ARG IR IR AR 22 0 B A R U
AR IR SE DR AR A5 R A o ) P A B DR 11
A MLRR T DA N TR 7, AR T S DR AR 1 2B
A REFFZ A8, (HE%E LG A ik
PRI S RAER) o AU ) — 2B R W, S 4k n] LA
TWRL G G R ZE BEAMI AR TE AR R IR, (HRE
Pz ) 22 i R4, AtDREBIA 3 R R Tt
R T 5 SR 7. BT RM, Ll
AR — RV 58 7 X &4 ABRE Hl
DRE/CRT Jjoff, qixe&ioft5i0kEd5 2 DREB %
RETFEEER, BeigE s AT R FRIE,
R 1 2 E A IR PERY. B LR R SR
I, HHTALN S A T TR R, AR
WA THT 5 MR LR ki 25 1 g
F, X, AR 20 THEAE 90 EARE FRT
DT EYF R B E R — . FR, P
JF AIDREBIA FE[R 5 AMHETL KRS, NEPL
AN S R AT SRR IR, R S
ITEEEINENR SN ENTISINIVNEY P P2 S W
T S 2 R0E . WPEs A6 b s Ak ) F15 2]
TR PR IE N ORI B 28R
BEE. PSRN iR I P BN i 1 PN BN O & /i
KA FE RGO dR R R A (B, RS
MEAEY) RS A 185 1H AT 7 e WA . [
R ) O ) 1 ] AT AR 3 A A A, i
RGN R A 1R ST I o AR S0 A 1A R (1 3
filh by SR AR AR AT 1 A I 3 B S I
AtDREBI1A JEK e NI AR AE,  F) 4 ke R b 4 2 4
FEARIEL I R BB R 0 A 8 B A IR A 1 2 R it
TS

1 MBS

T 2001~2005 AFEAEAL R E ALK R
pel EAT
1.1 MR SiEFRELR

Hi 4% %5 4% [ Chrysanthemum morifolium (Ramat.)
Kitamura] cv. Fall Color(LA F{&j#K Fall Color), 5~7
S I FTHE R T BN 6 em [RAE 7L N - B IR IL TN
FOR T EEEA T 1, W AR JOR AR TR
HMEAE . B FRIEMSE SR R

IM (induction medium), FHSHFHE: MS + 1.5
mg' L' IBA + 0.5 mgL' BA + (0.25~2.0 mgL")
2,4-D;

RM (regeneration medium), 7}/EH5F#%L: MS+1.5
mg- L' IBA+0.5 mg-L"' BA;

DM (development medium), & & #i773k: MS+1.0
mg- L' KT+0.1 mg- L' NAA+2 mg'L"' GA3;

RTM (rooting medium), A ET 729 1/2 MS+0.01
mg- L' NAA.

1.2 (RAREARERIEERELE

M Fall Color JCi fiH b2 &hlmt J I E 2 A
0.8 cm M, #R F54 0~1.5 mg'L'2,4-D [ IM L,
s 5~25 d, MEHIHIETERATAHLTE . &
— A BRAMEARECH 40, KEAMERERE 20226k 2,4-D (1)
RM 37 9%, 20 8~10 JEI e AR W iss
MG B MR KA S, N DM EHEAT R A4
ARKER. MFAESKE 1.5 em I, #EANRTM Lt
TSR . MS Bigf BB 3%IHEREFT 0.6% 51,
pHS.8. E5FREA NI 22~24C . AHXHEIE 40%.
S 139 pmol-m™s™, JEMEA] 16 h-d'.

1.3 KHENTSHEEEL

He 95 A< #T 8 ( Agrobacterium tumefaciens) T# #k
C58, & ikl pBIG, #47 CaMV35S a3 FIKshiK
AtDREBI1A HE[H, SRR NPT TSR, %
JFORE HH H AR IRIK 748 AR A LT 5T L AP B s
R,

Fo I8 IR IR AR AR P AR IR R AT T R 1
o, RAFHIR IR ODgoo= 0.5~0.7 B, Fl 1/2
MS AR FRELFGRE 30 5. AMEARTIRTFE 2 d, RGP
IECH 10 min, JLH557E 2 d, F5AIGHIE R IR AL N
410 mg L' FAEZE (Km) Al 500 mgL"' skifid %
(CeD) o BERG 2 JHEHE 1 UK, RIS IR A4 D J5 4]
R OIRDL . LE P ZE MK R F2 A, BN 25 mg L™
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Km #1250 mg-L" Cef. HLIEZAMEIEN, N 10
mg- L' Km. FiHERHRK S 4~5 cm mi, BUbE A
HEAT So ARKERELE 73 FRL I SEml b, AT AR 20,
FH TR 4 AT 1) S B 6 1 46 2 g b 2 KR B 4y
Bre

R DIRAR R R Sy AR AR T 2004 4F 6
H 10 B FREAR = 9 H Rk — e 50
AL T SRR [FIRR R Ak 1 7 NSRS . F5 b
TR G, HERER IR 75T MR
7 (T ARRFF
1.4 BEREMEAN

VB BEDRURTAR T AR RO AT K PPEE 1 b,
75% L EEALER 10 min, ARJ5EFPTHIIN 15 mg L' Km
[ 1/2 MS }5983k b, 3 J&)GMEER 1 & 2R IR 1L
1.5 HUKEET TRMFLFMS,KEMHEEE

P L RAEAR 2002 #R R T AR R M T
12 MS £:773E b, BT AN TAEENRFE, BRat
WIR: WE 12°C, W 30%, G 186 umolm?s
MEFPF I 2R

IV 2002 FEFR S, ARAE K S5 0 BALE RS 240 W E T 4T
B, IR HE/AGE A 12/4°C, W12 30%,
K 8 h G, I 186 pumol-m™s™. MESTHEM L
SIS UNITR
1.6 HAUKESTEHERKITSH

TR 5~ 7 38 4% L DRTAE AR 3 Mk R -5 0] IR R 2
ST 2004 4510 H 2 HAT 11 H 15 HE@ TN
INX M, RERER 8~12 bR, WLEE F AR A IR] bk
RAEKARGL, AR R FE AT AR . AR
T2 M. MR TARET D B 1
HREANR WEARE RN BARRE 0 5
TEARENE TP, sk, Rk IE % B KR E

1%
2 FER59%

2.1 2,4-DiREFIFE S E 3 RIRIKIF SRR
MW 1 B, et AMEAATER I 0~1.5
mgL"'2,4-D () IM LiFS 5d, ¥ AN 2,4-D ) RM
T AR, BT ENRIETE SR A
FARE SR E, 5 10 d J5H N RM 152 4,
Wl AR Y SR I A AN ERR, T, 0.5~1.0
mg-L" 2,4-D PSR ARV R TE 4141, &
17075 F11.0 mg-L™" 2,4-D 55 F5 35 3 A AME A IR A4
RAHEZ N 53%F1 28%. AMEATE T 15d, A RM L

B R, M KA SR I R i 4121
SRR, &4 075 mg L' 2,4-D IR IREE
SHIMAEE T 95% HIRIAR A2 . AEIA T
520 d 525 d, EARHBHEAN[FIFE b ] 20V 1
iR TSR, AR I ZAR DT ROAR A o

HAE RM i 25t FIR B MRAR CLABRTE IR B
BAE) FEEFRT DM KRB b, 2~3 FERR
W R P A PR 2, GREE TR 2~4 J, UmA T KR
1.5 cm N RTM ZEAR 55738 . JLA B hn 0.75 mg-L!
1 IM 555 15 d ALEIRA 93% L ERIRIR k&R
FHER RD .

AL A ORI 2 SCikiRIE, ZE0EmdE
PEER AL B B R A e e, RAMRAATE I 5 S A
ML, BOTAHSIGEAY %, BEH b, £E5M
RS T At o M7 7 Mkl 3454 White Snow 5 F
B RAERBR AN, B, R B EI b
IR T 7= AL 5 o AR A T (B AR 2D,
WG SR = ARt R, AOOHEE, BiE®, 4
M sess, AT S, HEEMEA S A
S, REORFEREARML R R
2.2 RHENSHEEREK

SEH AR 88 T R AR IR AT T Mo bl A1k
White Snow /i Fit ADDREBILA [ 1 4k U1 T4 Sk i
b, R TIEL R ARIRZIEAT Fall Color &St
PRI o ATRIG K 20 AT TR AR B2 i (I B 201 B
0.75 mg-L"! 24-D ) IM I, FF%00 10 mg' L' Km Fl
500 mg-L™" Cef BATHHERTFR, 11 d J5 KA 4ME AR
PRI, HAT 5%~ 10% M SME AL 238 R Rt s AR5
NI 10 mg' L' Km A1 500 mg-L'Cef i) RM |
RELTHIER TR 8~12 A, MEER| /D& A hit aidl
LU= LR A, BT A SR (0 25 1. B kA
NBHIN 25 mgL! Km #1250 mg'L™ Cef i) DM _E#EAT
4~8 JEIMEE IR R, SR 2 P A 2R BB AL AT
T, DR ZF IR AE K . BUMERIAR AR LE S N
10 mg-L" Km ) RTM EAEKIEHR . IXFE, YIEffE
H Km Fitbkark. M Km Hrobidk So f1 S, fARHRS)
I R b R B S DNA  BEAR, #E47 PCR I
PCR-Southern 7347, 75 2 T T3 1) 453 bp K/ F B,
I RT-PCR L AMJEIE N (405 . 2 T UF S AR L
DRIt AR e v, AT T B S AR S, MK Y PCR
J#8; PCR-Southern 24383 — D3k T AL BAL 1)
HIEsE,

PP T Km EFEEIRIE LI L DI AR T AR 1
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TEFERN 1 A TFURRE SRR 2, 3 8 i R0 43 Fh it
FIEZE, BHHEAT Km §uik; mox AR e pp
2 FGAANREE, 3 A B4 A Kk § IR 2%,
ZHFTFARRK S, VR Km Pk, b,
AtDREBIA KL a7 ok Bttt (] 2)

2.3 HABKIRBEMIES

2.3.1 ARG N T AR 7 R 20 S, ARG HE 0
1EHY 35S:DREBIA #£5E[K 4 MK R T ACHIN R RR 1,
FRT 172 MS 85352588 T 10~12°C IR & 28 T
B, RIE 3-A. HILNHERRE 14 d B IFaa
R, MOTRERE 20 d 7 IFAREA K. 28 d Ja, HEAEIA
T, AP 7l R 3k B 80% LA L, Hrh 358:2002 #k Rk

2 90%, X AN 26%.

B 35S8:2002 BFEFR S, A0 IEBRAE H /A0 A

12/4CHFRM NI TFHE EA, 4K 8 A IR
B, BRI AR DL, 25 RS 3-B. SR
IRk A 7.6 cm, ~PH5EIE K 7.2 cm, A AR
PR A 4.2 cm, “FYIENE A 4.1 cm.
2.3.2 HALRREEHL I A AR RKORBLA BT R AR
1902, 2002 F1 2406, 3L 3 MER, 43517 2004 4 10
H 2 HEE—UCGER 2004 4F 11 A 15 HEE - IKGEH,
HEAT B Hb AR KR AR RGO 5%, 45 IR LR 2
FIE 4,

R1 TE 2, 4-D KEFFE S B ITEMM FIMEERREERGBEARER . BRELZERFBERNSM

Table 1 Effects of different 2,4-D concentrations and induction times on pre-embryogenic callus, somatic embryogenesis, and shoot

regeneration

24Dk ESEE WZURMEEG  SMERBERRE Ji b de i SMEBERIEE ke AR
Concentra- Induction Pre-embryo- Explant color and Embryogenic Explant color and Somatic embryo-  Shoot regen-
tion(mg'L']) d) genic callus (%)  character callus (%) character genesis (%) eration (%)
0 5 0 WAL O, T, F 0 %G 0 0
025 5 0 WAL O, T, F 0 %G 0 0
0.50 5 0 WAL O, T, F 0 %G 0 0
0.75 5 0 WAL O, T, F 0 %G 0 0
100 5 0 WAL O, T, F 0 %G 0 0
150 5 0 WAL O, T, F 0 %G 0 0
0 10 0 HER Y, S, adventitious root 0 4G 0 0
025 10 0 HER Y, S, adventitious root 0 HEO 0 0
0.50 10 35 #HCNEIR Y, S, adventitious root 0 #Hek O 0 0
0.75 10 85 #HCNER Y, S, adventitious root 65 #Hek O 53 53
1.00 10 4 HHRER Y, S, adventitious root 35 #45% 0 28 12
1.50 10 0 HER Y, S, adventitious root 0 HEO 0 0
0 15 0 WL O, T, F 0 %G 0 0
025 15 56 HHY,S 79 ALY, IC 0 0
0.50 15 100 HHY,S 85 HAMELY, IC 82 46
0.75 15 100 HHY,S 96 ALY, IC 95 93
100 15 100 Y, 3 HAIA LY, IC 3 29
1.50 15 83 HAER Y, S, adventitious root 20 ALY, IC 0 0
0 20 0 WAL O, T, F 0 %G 0 0
025 20 IY) Y, S 0 F 5 W, C 0 0
0.50 20 56 #HNER, Y, S, adventitious oot and shoot 35 At W, C 18 12
0.75 20 85 #CNER, Y, S, adventitious  root and shoot 68 R W, C 26 22
1.00 20 85 #HNER, Y, S, adventitious  root and shoot 60 R W, C 23 18
1.50 20 34 HAER, % Y, S, adventitious root and shoot 0 HALRE W, C 0 0
0 25 0 AL O, T, F 0 %G 0 0
025 25 12 Y, S 8 O LY, F 0 0
0.50 25 56 HAER Y, S, adventitious root 45 O LY, F 12 6
0.75 25 56 #HCNER Y, S, adventitious root 62 #A 0 LY, F 27 9
1.00 25 45 HHRER Y, S, adventitious root 0 O LY, F 0 0
1.50 25 36 ¥ EAER Y, T, adventitious root 0 0,0 LY, F 0 0

FerP A — AP AME AR RIS 40 Explant number was 40 each treatment in the table. C. Compact; F. Fragile; G. Green; IC. Incompact; LY. Light yellow; O.

Olivine; S. Soft; T. Thick; W. White; Y. Yellow.
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A PIZIRME AL B M@ C BOBMAAIE: D. LIBMIEANE: E. FHEAA R, P P EARENEE: G BA
PGP ARIA A HL AR PV 4420 T A A £ 8 A
A. Yellowish soft callus cultured on induction medium (IM) for 15 d; B. White friable callus with embryogenic structure cultured on regeneration medium (RM)

for 6 weeks; C. Lobular-shaped embryo; D. Heart-shaped embryo; E. Cotyledons-shaped embryo; F. Germination stage of cotyledons; G. Regenerated shoots;
H. Development of plantlet

B 1 ##HEIE Fall Color BEERIKREZMEMKEETE

Fig. 1 Plant regeneration via somatic embryogenesis from groud-cover chrysanthemum ‘Fall Color’

HEIEPIRE T, 4% Trangenic plant T, ST WT T,

2 EEEFEEEE T AAFMFETRI Kanamycin (Km) B 1/2 NS L1235 3 AEMEA SRR

Fig. 2 Germination of T seeds of transgenic plants on 1/2 MS with supplement of Kanamycin (Km) for 3weeks.

HILRFE Transgenic plants X WT B

200
160

120

i
Germination rate (%)

80

40

0 | |
wT

1902 2002 2405 2406 i 7.6+£0.9 cm i 4.240.5 cm
SR 7.240.6 cm, n=45 FEIE 4.1£1.0 cm, n=45
HILIRR Transgenic lines High: 7.6+0.9 cm High: 4.240.5 cm
Diameter: 7.24+0.6 cm, n=45 Diameter: 4.1+1.0 cm, n=45

B3 FERETHRUR T RFTEFR A M S AITHEER B) KRR

Fig. 3 Germination rate of T; seeds (A) and growth of S, cuttings in transgenic plants (B) at low temperature
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H—UKER)E 70 d, BRI H AN 10°C,
H Aoty e (AL A 6°C, Mt H Aty fee I Ay 4°C (%
BER AL TRE XSS )0 o 1R 2-A FIE 4-A &
O TRRRR SR AR, AETE AL, ABEIE R TR,
MR EE, IS, R BT A H . i 1902,
2002 1 2406 Sk RAE K E IEHR, {L26eM% 1EH T
T AT AR, AR A K2 BN . 2 AR 130
d i, fEUCIIESFAH 2°C,  H R R A -6C
Hivii H ARG IR -9°C (I TilE X A% A - &
D3 4 A A EARARI IS, B Rk 1353 JL T4
BCTARRZET, ARG 25 ARG, TR AR B R R
By N2 4 (R 2-B fIE 4-B) .

W UGERE 30 d, FESGIIE H P8 8°C, H
Wi AR 4°C, HbTi AR KR 2°C (Jbae Tty
FEXAG) o KRR N2 AR, ML T %
HERKIG, (AR SRR RS, PRk
ST IRAERE 2 5 0L B EAE 90 d, EURIIE H T
Ak 5°C, HAMm AR AE-2°C, Mt H AR AR
H-8°C b iEX A% ) - &l 3 MHBAaRAK
ZEINGE, N RURAR LT A EBAET S, AR Bk R AR
AR ZNEAGE, R i, AR
MR AHEREARAKSRAFTE (R 2-B FIEI 4-B) &

2004 4F 12 H 10 HA 12 A 23 H#H RS kA

Transgenic lines

TP oL, WL 4-C.

IR IR, FEILRIRERAE & TR I AL R I
TG EE . AN TFAGARE AR Lo TR B 2
HI s . ASRIE A XS Fall Color ShBhHEATAE 2E 04k,
T3 B T 5 22 1) s 0 ol P35 AT U ST 5, R
T RATARZE Ab AE 2 R AT 1E K B B AN RE ™ b A€
DRI, 4 JEE DR 3 A o0 et P e i 1 S el i 5 4
FEDRD6F FRURAR /s 1) 2 S SR HEA T 0T o B BE DRI A
e AR B P M B o 10 2 SUAE T ] DAY i b 75 3 i Bk
AR . HARVF 2 Hbl 5 46 S FP R 7T b
M X EE A, (H A WA RENS AL AL 7 T4 Hu X Fa it
Mg, R, Wik AtDREBILA PR 5 N KR i ik
S AC AR B B AR ES UIE 0 T e AL 7 9874 X 4 T
T K BA F R SR S, A O T T A5
WAL R AT

3 #Zig

AW S E SE R T T M bk 4§ 46 ( Dendranthema
grandiflorum (Ramat.) Kitamura) cv. Fall Color FJ%/j
W ok AR A 5 3 IR AR5 5 T e R R 42 A K 1 5 )
WL R 3 SR I A AR A, W T W 0.75
mg-L'2,4-D [f] IM 35573 BiE S 15 d, HT 4R
FEMIMEARAL GEGE TS S W BT HLIE R, &

Transgenic lines wT 358: 2002

2002

C

A FEHTERL TR 2004 4 10 2 Hs Sl 4500 2004 47 12 7 15 H, EHJS 70d (LD, 200542 A 15 H, EHiJG 130d (F) ; B. #ih
SERLIN )2 2004 4 11 7 15 1, A 2355004 2004 412 3 15 H, E#JA 30d (), 20054E2 A 15 H, ZH)E90d (F) ; C. FbgE
A% 2004 4F 10 2 H: HURETFEY RS, B1 2004 4712 A 10 H (L) R12004 4512 23 H CF) o WT. xR 1902, 2002, 2406 435l
4 358:DREBIA Rl &

A. Planting time in open-field, Second, Oct 2004; photographing time, 15, Dec 2004, 70 d after planting (up), and 15, Feb 2005, 130 d (down) after planting; B.
Planting time in open-field, 15, Nov 2004; photographing time, 5, Dec 2004, 30 d after planting (up), and 15, Feb 2005, 90 d after planting (down); C. Planting
time in open-field, Second, Oct 2004; photographing time, 10, Dec 2004, the first snowing (up), and 23, Dec 2004, the second snowing (down). WT. Wild type.
1902, 2002, 2406: 35S: DREB1A transgenic lines

B4 HUKREHTREEEFNEREICRR
Fig. 4 Phenotype of transgenic plants with different planting times in open-field
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Table 2 Phenotype of transgenic plants with different planting time grown in open-field
A.2004 4 10 A 2 H3E4H Planting: 2004-10-02
A L3 SEMHTHR R SEMG After planting
Transgenic Plant No.  Plant height 70 d (2004-12-15) 130 d (2005-02-15)
lines before planting £ - 4 TeEREMEATI BRI RE e HAEFH bR
(cm) Plant height ~ Leaf color Leaf No. Bud development Plant damage Leaf and Shoot No. PR
) Plant damage
(cm) and opening shoot color
WT 8 20 155 ES 12 £ B W hcHe 0 s
Green and purple Wilted Heavy Dust leaves Dead
1902 12 22 25 & 14 EFRTFIR R WARHE S 3 N
Green Opened normally Slight Dust leaves Rhizomes
green shoots sprouted
2002 8 20 243 £ 15 ER I R /R ) HUNEA
Green Opened normally Slight Dust leaves Rhizomes
green shoots sprouted
2406 12 19 180 BETEEE 13 %R R - JcHe 1 T2
Green and purple, Wilted partly Moderate Dust leaves Rhizomes
lower leaves wilted sprouted
B.2004 4F 11 H 15 €4l Planting: 2004-11-15
73 A SERTRR SEMJG After planting
Transgenic Plant No. Plant height 30 d (2004-12-15) 90 d (2005-02-15)
lines before planting Fiir L 4 R Frir L) B HRL
(cm) Plant height (cm) Leaf color Leaf No. Plant damage Plant height (cm) Leaf color Plant damage
WT 8 2.0 25 e 12 B 5.5 VR flam
Green and purple Heavy Dust Dead
1902 12 23 6.0 4 19 I 85 g G
Green Moderate Brownish Survived
2002 8 22 5.6 E3 21 b4 63 V& er:
Green Slight Gray green  Dead
2406 10 23 58 & py) i3 75 [E23 i
Green Slight Dark green ~ Survived
Heg ﬂ'ﬁ SR A ’fﬁ H LRI j—JF HE— ﬁ 1/*5 SRR ’fZ'S V2 [4] Shinoyama H, Nomura Y, Tuchiya T, Kazuma T. Direct embryoid
/EE; ﬁﬁﬁiiﬁz?ﬁﬂj PLFRTS 93%[H) ﬁﬁ}ﬁz% o @ﬁ*& formation and plant regeneration from leaves of chrysanthemum
SR E AN S 35S JR sl IR B 0 s e S R 1 (Dendranthema grandiflora Tzvelev). Japanese Journal of Breeding,
AtDREBI1A JEPR G AZ Al Fe A ARAE AR T AT 1997, 46(Supp)): 158.
ﬁﬁ% N ﬁfﬂi’—éﬁﬁz‘[ﬁ u&fﬁfﬂ(giﬁﬁgﬁzﬁ){ﬁ%%ﬁ [5] ZhuJ K. Salt and drought stress signal transduction in plants. Annual
iR B AT T R Review of Plant Biology, 2002, 53 245-273.
[6] Kasuga M, Liu Q, Miura S, Yamaguchi-Shinozaki K, Shinozaki K.
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