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Advance of Research on Tissue Culture and Gene Engineering of Safflower
WANG Yan - jun

( Institute of Nuc - tech and Bio — tech , Xinjiang Academy of Agricultural Sciences, Urumgi, 830093)

Abstract: Safflower is a new oil and industrial resource as well as a traditional Chinese medicinal plant which
possesses great potentiality for development. In its tissue culture, the regeneration of tube shoots was associated with
plant genotype, explant day age and resources, and also with salt concentration, auxin types and so on. In the
studies of gene engineering of safflower, Agrobac ~ terium — mediated transformation was generally used. With the
development of technology of plant tissue culture and transformation of foreign genes, good basis was founded for
gene engineering of safflower.
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£176( Carthamus tinctorius L. ) R—SFEREAMY), REPLLIER, Ah 20 ~ 25 FEM. LEFIHE
T ERSEFHERE, St ROEFEFHEEIRY 110 x 10* e, ¥R B2 89 x 10° t. RELER
B o A VR R TR ZG A MicE. EE%, RELERIFEHE 3 x 10° ~ 4 x 10°hnd,
FERAGA, WoMmAFRA. RELIET X TEE PR, HRAW 8 T 46 LR HL.
OHELN, CEARBELES, X570, ERES SR, HAARRS WA ERARMALL 6
o M FEMER, AR UMK S BB, MBS, &S . LEMKEARREmBEMIR
LIETENHEDR, P 5 T R0, R —FRR T ZMAEY D, IDRFIREER L% ARISTFER
I I IRTE AR , AR IR, RS AL, ERTHOEERE ARESH T ENR
DA h X, i REUVB RS R . LLIEA ARSI R TR s B Fh 7 T BB 4R, B P (L
Wi, ESMBRITR T —SB5E, BEERBTEA A RHREMGERT . BEELELG S AR Z Mt
FERYTEA L B TR R H AR MBI, RS A PR E R R

1 aihsEpiEi

1.1 BLEFEAE EHEA
1.1.1 B miesdsh s = RERMEH

A B B ( Tocopherols) RHIZG LA F A AR AL —  WE RSB T T I EAT. EREFAE
FRR DBR S H AR A AL BUBE R  K (Lipofuscin) R B B, AT MRS E MR, B — 2 1L
FEEA. AT «.f.7.04 FRWE, TEFETHEYMT . HFD  BEBIEEH . XK
RHEMETRR d WL ILFS AR d WAL B RIS R, BEilt, MASAYRAWMERRETRCE
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Bl AR OEAREREEEREENETREERE, Fuuys ETNAHEHEFNEGAR
FAEBTAETR, FAFER 8, HAGSE0ETHE, AEZRERFANELRERS Fuuya 5
H—B, XREE, BT R BRA T REENEFTRRTITH,

TR0, B 11oBEAMATHNARAEHBMREER, XS Fuuya FRHH
EENRER BN, BENEEEARE 2 4, BN 130 mg/L 2,4~ D 1 1 180 mg/L 6 - BA, 13k
B o- LB A B 411 706 pg/g BE,B- A TR ERIX 13 120 /g HE,y- EFBHTE 11 650 pg/g
BE ANAETNETE 414 091 pg/g HE  BEASHESARMNBH ENES TETRORE, 4
BRI SRR, R B A KIEE=YER, Bk, 2RILEMNERE, TN EARPERET
Ba RN BEREN 57 F. REAASKBRABTHR, IR EREAHBRAAESE. BBLST
TRV ITER, 0B/ TEBH%.

W0HEL0ERVPBEA —BHERMNAAAEFEANOEXT TEFILEBENTR,
Wakayama 2500103 MS B 3EREMHATROR B PS5 BRI A - 4 K . Hanagata 112 M58 53 MS 35
3 51 8 U R S R SR A B P B 1k DA B White 8 37 6304165 41 75 0 786 YR B K0 400
MR &R HEER L,

1.1.2 #RAKA

ERASIEFOT S, BEREEROEKER , AU R REZR A ENRE, EEHEAD
iz, o MARERREVEN—FEXER, RO EEERE AARTRORRARESES
HFFE MRS, FREA K MR MR R YR R e - FHLH .

1.2 MmaAALEFHER

MHE Fift, B—MEAYHARE LA AR BRSNS, BEXERES, d
TFAMARESR TERBE MY —HEF RO ZREA. BBRNIE, N A Y P mAR
BAMNERNERE HHRES ALRE EERESZHERNE MELLPH R RBEN , BT
REAZHRRTEBRAT IR,

1.2.1 SRSTEEFLERENYH

Nikam(1999) % U552 R 5,4 B 7 d BH IS IOSMEIRT= 4 Sh W AR RE T 2~ 3 d BB cRn 8
~ 15 d B A B MSME R
1.2.2 A—HKEFRRBENBLEESIANLTE

R EVIF—HEK L ARFENEERBAOEHI AR, BFER -/ ENOARTBO, BAEBHLEE
B W5 BSRIT R, 7 3 FOMER A AR, B (75% ) I T - RUR S (33% ) B MR
RAFSEYTHERERGAR, BEHENM L ES RS ENAETUNBRR, LIEMNER T . F
M EE ERASNAGHEHASAS R « - EEBRMOEHES BT EN ARG HARRIEES
MRAKERE o - A FMSRE. AREKSEREFEN MCEFED 5 bl 109%8BF
HER0.1%HEAKBEEMTTEMRAEKBERE ), WA, FHRMAEYE, B2 ERT o
-HEBREE, BHRERN 30 L BAR THRER,30 L HEREAT « - £ FBHER. 0.
55% MBE A e A K BRI o - AR B E R, JIEMER 0.035~0.067 g TE/H(50 mL)BT. 40
M RKBR, BKE CO(5%)FABMEH o - A FHMBR. HWHEPMA 0.44% ~0.55% B, a - 4
E?ﬁé‘?%ﬂ?‘%@ﬁﬁ%&%o BIMHEEMASERERICEERENEKRER -4 FRS
% 21,2 o ’

LIRS . FrHF0FoES5 , 7E MS + 6 - BA 1 mg/L + NAA 0.4 mg/L B by o[ R4 &l
HA, FERHRE89I% ~100%, FK—MAFENEF, HEYHIFEA MS + IBA 0. 5mg/L MRS
Eeh AR 67%V, AEBGARNTEYBNIRERLE, AR RANERR T RRSY
FIZER. BESMEERE TSR AT, S S YRS £, TR NE A, 3 B B R 0B
SEEP, BREWER,CETH BT E S OB IER, DR RRERG SRS
MPIASA A, = A S R 3R B L B 1
2.1 ETHAARFNEEEL
2.1.1 RHEAT®

HETR A A YA TR B R AR R AT B (Agrobacterium tumefaciens ) ¥ K 1 42 ¥F 8 ( Agrobacterium
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3] (S1) ERF RN ELRRABRLAR LE2MEE . 239 -

rhizobium ) o BT B AN RARSAT B (055 AL 4 B E I 15 4L Ti FOBLAD Ri ORI B9 vir KB, 353
Xt T - DNA B B#, RITFEMSOHERERAIES R BRMIMEENTEE BN RITEY
BYEEN SME S RATE A IEIE IR T E] | LA R k43 R R R IR S AR S R WAL S5 1L 3R

RIFEN FRBREHFCRBIFEASUERNEMZ LK, B TFARGMHRFE— RN ARSES
HARFEBEAOAR, B ARTFEHTREFLZA, ¥ AT ERER R MSMEARE TN
BEEERR. FLFEPIYNATRIERLSMER R FERRTE 80% ~90% B L.
2.1.2 HEMNMFH®

FAESARBIEH LA —MATHEYRHANEE,. AYREHERRERKINAEREADR
FRREAS,  ADREEYARGBRRTEIMEERES A AR, BEERELBRNEY
WEREREA 3 #: OFM RNA YRR EARS, £ LSS RNA MBS R R BIERA A BUsUE
) cDNA K HFEREBI BRSO R EE L, IBSMNREHIEA PR A cDNA #4>, B N7 W WHE
SMREL R AR EE DNA B SE A Y F E 9, Kozicl 1 Siegal T 1984 FE M B E R E
(TRV) XFRBHARG, OH4E DNA HYWRBRHARS , & 250K DNA 4r FAR, —BAFEM
TR 2 AMREEERL, X R TEERAT LIIRSMNEEREAI S | # DNA ETAEWS 1 # DNA EH
HME M, Ugaki SR H/NERGRE(WDV) RER AN EMAET FRER, # B E IR LR
g R BHRE ERRIE . OXEE DNA YR EEARE, R HAEERA D RHE KRS
TR 1 BEERFS LM, L 1 /NEBSMNE DNA TIARWRBERAEEQE ., AXHEANRETR
R EY AR B INEER NS, BTt N A EEEPERBRIEMHE (CaMV) ,iEZ
A BREFERERBA CaMV WRREEHRSRABRREEE , FHEEF AP e,
2.2.2 PEG A%k

%Pl Davey %M Krens 58 S5 8T , B R HR (R By 40 MR & 75 2 R AR AR SR ERMIE DNA, 7
%N PEG FISMR DNA B, ATE BZh s SME R R A BIR A Fik R4, 88153, #AFE
FikREfetE, BRI H T EEESHRESLXEYIARE KE . ERXRR—EWNFHEY PIREG THE
3hiz S
2.2.3 Wik

FI A E R Bk s, B ME RS FL TR SME DNA, REM ¥R EXREEAEHNATHE
YIRRIEH L, B 1986 4F Fromm ZH KA AR HESETHEYHELLE, BEASEEKE . SEE.F
LB K H B /N S ERgmRah o),

BAIFILA 2k 2 0 R A RS 4 B4, B R O 2Ry BB i AR ki & & TR
B HMSCRAMT,
2.2.4 B#iEfik

BT HEREAEAMSEDSHETHINE DNA S ABY AR FEAEREN —FEHETSE
BRFE. XHFTEREATHYERABRERE L. H Y40 A0 40 MR R FAR 38 il R
¥ 40 M PR b 2 R AR I i , P PR B R B AN SH L L S8, AR V5 #5 SN UR DNA S 5 i B 48T
AN B RS E B AR N, 1984 4E, Steinbiss 2550 0 FH1Z 7 B 46 SMIR DNA HEAHYIR
HEFREFEZATHAPD, ACATESARERSE, NIRRT BRERMSEHRSE,
2.2.5 AR#®

EEMBER 1987 FHEERRRAFEYLF R Sanford 1B, BIEFAEHNESNEEIMNE DNA,
TS KL E, FAE ERS rhdr s iR & F B Y 4 RE M 4R, S 5MR DNA B AE
YIRS B A bk h , NT A BIRa S MFE R B . 7 RS2 (b R 4ok
FEARZRE, 0 AR SNETEYERZEAURE L. BirEdERERER, REEYEATLIE
B)EE4L, gD KA Eok0Y KT MR,
2.2.6 MAeEBERE

FI A BOLE B BIE BLEE B RA S /L, ATTiESME DNA A, SR ERHEB. B BN
1E U Weber 2157315 F it 5 8o FME GUS S A MSRAH Sk b R H LIk,
2.2 MRRAERRELHER

YRR 3R, A UURSME DNA HB BT 008, RS A N TE, 2454
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FREEMSBEMER IMFERSAEYBRMEEDARPIMRERNRERBERE. B TES
EAZMEE, R EE R BFUFHEE, HRXOEINEREE TR ARITE %
AMERE R EREK, WRENTIRER ST, ERRAERANEREESR:

BESTEASKEZR, DREEE EARMMNRIABE, FRERORERFERLARRMR
HE LT, X Rl — Y A AL B FEE Mo Damgaard £V 5 Ml A R R S R T A R OB
P X MR BB 8 MH BRI SRk, R T ARMAE b LBAMO4 M LBURZE , KRR IUE
i F “Falcon” FPAG B # (LA BR , T ARASBAKI B ¥k CS8CL 7E 8 A Fh h#RAS BF% 1Lid Bk

HMERRRIR R AR ARt IO R R R BN E ., BN ARSHIMERE L
BT T s AR B DL Rk AR ARV B . ATFRTRW, LT IR AAEZE S R, iRt
REWFHANEERE, —BIAN, ERRES =R, SRR ES T4, — B TEMKN EHFR
HRE R, T PR EAERNS . ERFROERE SR AR TECFEAEREREE . BN R
X EFEA MR BE R,

SHRBERFT B B T BRI AT s, W B AR R ART A R T RE MR R, FARERTE
FHERE virG FIZEARK virGN54D 7 B3 vir R RA AR, A LBA4M F, BEIR B B
FRMFLR, hAFIF 35S B3 T HSP70 A& THERITERBEREA/E LB BE LM
2, B R TFHIEEAEBRFHAERBRIBRER,

FRYRGN A REEN pHE, BRAAYE Vie RERKBSEEY, N FRFHEY, T
HKagremowmiiesdy, BmeSFE, WABRBAEMRAIEE, EXE NESEYHFEL
h R BB Y BN RAT B A BB S AR (R HE R EHE M B AN B XY R Z B T &
Vir BETE R ZER pH 24 5.0 ~ 5.5, [F A 5555 B b A0 LU BGR ¥ BE A LR R (R 3 vir BTG4k

3 AFERA

PR R BRI —IT SRR (15 B RGE7 | BEAT, T B AR AR TE R R (M
FERRRA S IRF S HE SR MM SRR RS R FUREAS) Stk R (nBRER TS,
HEHHE SR IR MENER RS, BRAEMNEFN TEMREIGHEEERNERE
STRRG TR LAERFR,BLE, ELAS S ANFREMARNEAULIER TBREEHEARN
RS, MR B 2B AE = RE K SR . BE MY SN R ILATR , R RO EE TER
RYHFEE:

(DRAESMEERERRVEL, FEMMEEHE BRERFSTREFEIREFLEER,

() BAEHATEAR P HFEN G, FEE— BURRRNLRES A ORISR PR R
B,

Q)FREEMNEZ 2N, RENENREHRELEG N AT LhRAE, B RS EEEY—8,
N BB EHAREYE MRS, BEEEASIETENEESR THESYE, EANERE
AR A EWHB M EYRE =4  BEG Y, S EREYEFOERET 0GB AHE AR
HEHEW, B TSR A B BR, BN EEG TREMENES YR ek
B, AL B RN BT B Y IR B MR BRI, PR Y, XA YRS TR ES Y
R,
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