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The Research of Tissue Culture and Regenerated of the Different
Explants of Sunflower (Helianthus annuus L.)
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Abstract: [Objective JThe article researched tissue culture within sunflower explant. The method we established will be useful
for mutant selection and genetic engineering. [Method] Scientists investigated the effect of media components on the induction of
shoot regeneration for different types of explants in three genotypes of sunflower. [Results] Forming the callus for different
genotypes explants cultured on media containing suitable 3-indoleacetic acid (IAA) and 6-benzylaminopurine (6-BA) concentrations
was easy, but shoot regeneration from the callus proved difficult. The frequency of shoot regeneration from sunflower’s different
types of explants for all the genotypes were in turn as follows: cotyledonary nodes > hypocotyls> cotyledons> leaves. Best shoot
regeneration rates were obtained in the presence of 1.2-1.8 mg:L™! 6-BA for cotyledonary nodes, 1.8mg-L"' BA for hypocotyls and
0.6 mgL' 6-BA for cotyledonary. The shoot didn’t regenerate from leaves. The best culture medium for the sunflower’s
organogenesis is MS + 0.03 mg.L'TAA + 1.2-1.5 mg.L"' 6-BA. The ability of inducing shoot regeneration for different genotype
sunflower was very different and the regenerated frequency of PR29 was the highest. [Conclusion] These results indicate that the
authors have successfully established the plant regeneration system of sunflower. They have successfully obtained the regenerated
plant .
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[(AFARAMEERX] M EELHUT EEERH
EMEMR AR E, EHFEARMKGERT R
HHMNEEREZ —. AHRIREYBRTFERIRE
FE. R E BER M, REMEXKER. B
B, ) H SEAN R SME A B R SR R UK A ) H 2%
MR, RRMREAGHERE. 1 BEENRAEELN
REFRFESRE TR SRR, RAERIERE
ISR . [RTABIRERE]Y 20 thad 80 4R, AAl]
xf ) HEALUEFRAT TR, BRZES B EE K
REMKFENT2EME. MEENEEREZEEE
e RAEVVHER R EREEPT, SMEARER
FER TR, TH. FHTHZERS. mHERE
R EZ R RERU R CATAHAEERK
$Wi. Prado M Beryille $R3E®, 7 B 2 k&84 44
MR GBS REPES KA, HAZXHEAS
IERALR MBI FRE L MKAHEER; MBEZEFRKRK
AR REE R T g, e RAENR
BHRpBEAHE. B4, hTREBREN A RER
R, REFIMEA AT BEE 2 P RIEF L ENE,
| EXTEIRIPNCY P LISE -3 EAV T il T e e
BB AM. BARGHA AR FSME AT R B2 54k
KR 7 RSk WARIE . AWFFE UL ) B 2R R
BT ar. 7o, FTREBMENE R SMEk, A3
BRENRRBHIT T AEFESFELR IR RN
R T W HERAAKEHIED, LA
WEAE, HAEEHE, HFEEFEENELKH
MEAS TR, Fik, AMRIEERE
W) B S R SR AR M O )R, AR ) Y B R R
BARARASHTE, TWRAEEERFEMNE,
1RSI
1.1 &M

B3, PR29. HA89. RHA265. B7. 2603, H
h, KEEARHERA, H{AMAZRER. i
MEBRRBERERVSEY T REEGHAYER TR
R LR,

1.2 SMEKEEEFFNIEM

o) HZ M1 5 75% MR IRS WP 5~8 min,
T 0.1% HgClL, VB % 10 min, TEKMEE 4 K,
RIGEMT MS 5% b, HERNEETKE 1~2
HEME, SREEFHA. FH. FREH. EHE

KA (B 1-A HIE 1-B), REARMIEFREN,
BEMHTARMERE B X, 78R ARA
BAYER AE: TR 77 e e T,
RIGTFRAEREFREE b (DI M F); o7 RUE R
FiEsFREm, AEME.
1.3 HEFEH

HEFR IR H25~28°C, 1600 I1x, HXITH
RAEWI2h, EREFRERTS o L'5MR, K# BT ApH
5.8~6.0. [n) HZESMEAEM T50 mlEk100 mI=FAMK
t, 2% 1K,
1.4 REBEHFITS AR

RPERIK, FMCBEERNIMEEEHN30~40
A, R OERAGIMERA B8R M K
x100%) 2R a4, AEFHBER (FEAEREFIME
A BB AMEA AN B < 100%) 8ABS T, R
PN HISPSS10.04E v A AT G it 4y b7, T8
xR BEEY B X HDuncani (FrEHEE),
BB M4 B 7EExcel 1 T2 8 T HIE.

2 BER55%

2.1 FEERE [ B EIMEE RSB 5RRME

Br BT, THA. TR, EMEMTH
FFEMS + 0.5 mg'L "' a-25 ZEE(NAA)+ 0.5 mg' L' IAA
+0.5mgL" 6-BA, KEZEIMEAEAEREM 7d 5T
MK, VIDLFHRBREGHALR, SHEE, 14 d
JarE A BT WA AL (B 1-C). B AR
A 4 MAMEAEEFE AT, THAT. THRH.
MR ERAGALR, AR ST & 25
ZEE90% L | (B 2), MBIl 2 BATUUEH, AHiES
RGN ALY 3 MIMEA; WNEEEKE, BT
BRAESFERRAN, SMIMEERG R DIES 100%.
F5h, UL 4 FpAMER S BB T MS + 0.5 mg L
2, 4-"HEFZH (2, 4D) +2 mgL" 6-BA F MS +
0.5mgL"'2, 4D+ 2mgL'¥M#E (KT), LRERE
KB, 2, 4D MEFENRESHAGHL, A
BHALBARIAERNAE, AREEHR, F
BIVER, TakBes.
2.2 A[E 6-BAKREXE BEMEKFELIEFNE

- ,

RE LU B PR29 A0k, RAM AR
& 6-BA () MS 8552, BT M HERMK TR
JERTHL FHAT. TR, o 4 FAMEAE SR
EFRAENSR (B3, B4). £2EY, HHEE
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A. Cotyledons(left) and euphyllas(right); B. Hypocotyls(left) and cotyledonary nodes(right); C. Callus formed from the different kinds of explant; D. Callus and
adventitious bud of hypocotyls; E. Adventitious bud of cotyledons(left) and euphyllas(right); F. Adventitious bud of cotyledonary nodes

B RARFEFBSAELE

Fig. 1 Adventitious bud induction and regeneration of sunflower

BARRSMEFES A EFRAEREH 6-BAWREARF,
THY R 12~1.8mgL"!, FH#HN 1.8mgL’, FH
H 0.6 mgL', ERREWIHIIRETLEA, EHERL
BRHAEE. HAT W, [mHEARSMEGEFA
EEX 6-BA MIRMNAR. FESHTEH: FRIME
REAR 6-BA W HEAREFINGEFEHBFER
BEMESR (P41 0.000; 0.004), HEREARE
FHEFEFHAEE (P=0.921). 4 FoMEEITH
HEAEFEIEREEHUNREROE 3 i
(0=0.05), MM 6-BA KXt HEARSMEEAR
EHRFMEREEWNER, EG&RAERRAMER
EHBEFH6-BAKREN 12mgL ",

2.3 FE¥FEXHMBAZRTFHHREFESERW
FIFH MS hEAHFRE, URREEN PR29 W
A AR, AR T IAA F16-BA HEERAXMAEEF
FBIREPBE (R D. EREH, X 1AA KEH
0.03 mg.L'. 6-BA fI¥REHN 1.2~1.5mg- L i, 2 ik
KB F iR E B SR 70%~80%2 6], {HE
L TAA WRER 0.05mg L' i, 2 BRI ) BEKA
EFFEFEREARBEENEK. FESNERERH,
ARBFEZ MAEFHEHAEREER (P=0.012),
AT IRBAEEMIEETRE, #T T AREFRENR
HEFHNACTHFBEIEREREEHNR, ZRIE
1. & 1 BH MS +0.03 mgL" IAA+ 1.2 mg L' 6-BA
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o 1oor o] T E4T 100 [
S sof 2 90
2 WS g 80F =
# 3 eof * ET | r B
> = =
&3 £2f of 5 H
g 40 F i :5) _§ so | E gg
g 2t Kgg 4 = g7
= = g 8 30 : Bl B
2HMN i, & SEM=7ZZEN g N H sz
0 g ooy N EN E
HA89 RHA265 PR29 B7 &% 10 N E £7
Longshikui 0 N BN | F
WA Genotypes 0 0.6 1.2 1.8
B #M Euphylla @ T Hrpocotyl B 4 6-BAREI PR2Y FREMEGKFRAEFHEM
@ 7t Cotyledon O F#¥7 Cotyledonary node Fig.4 Effect of the concentration of 6-BA on shoot regeneration

of different explants of PR29
B2 FREEFEE L HEIMEER R R

Fig. 2 Effect of different types of genotypes on callus HI MS+0.03 mg'L ' IAA +1.5 mg'L"! 6-BA 5i3r 5 B,

formation HARFESREER T HEEFERE.

2.4 TRERBTEMEANRBETFHSRES
o - ) FESRMEMN

LT L WL R3E. PR29 M1 2603 L 1) F1t
# 2 sl = T, FREMAELM BFE, 7E MS+0.03 mgL"
% ;: §6° - . E 1AA+1.2 mg-L" 6-BA 3373 Li%S ML (B 1-D, E
R B L, B i FOE). BREY, 3 FERRRRE F B ER AR
2w X B B PR29> e £ 3>2603, MiARFSMEMA 3 V5 24K
o EN BN B YR TS IS TS B (2K ). 7
0 e B B A ENHERKY: W HERRIMEEAE FF S %A
6- BA #Jif 6-BA concentration EWEENER (P=0.002), ANFAEERZ AR EH
@ T Cotyledonary node @ TR Hrpocotyl BERFAEREER (P=0.011). X THE3HHEA
© #5t Coryledon O K4 Buphyla FAME R R AR RER R R 2 5 RN E R R S,

4 [ The same as Fig.4

AHFX 3 ANEFER 4 FOMEE R RISMEK K 3

ANRRBAEFFHFEFRRT T EF B EHNR,
B3 6-BAREMERBTRIMEBTEFHIHM

HERNE2HE 3,
Fig. 3 Effect of the concentration of 6-BA on shoot regener
ation of different explants of Longshikui 3 ]'Tj‘l"%

R1OOHEFRENRBETEFESEYMNEREEY

Table 1 Significance test for frequency of adventitious bud induction with 10 kinds of media

B2 ARFEHESR EFM% Significance
Types of media Average of frequency of adventitious bud induction (%) 0.05 0.01
MS+0.03mg-L'IAA+1.2mg-L"'6-BA 77.50 a A
MS+0.03mg-L'TAA+1.5mg-L"'6-BA 75.70 a AB
MS+0.05mg L 'IAA+1.5mg-L"'6-BA 50.25 ab ABC
MS+0.03mg-L ' TAA+0.9mg-L"'6-BA 4835 abe ABC
MS+0.03mg-L'TAA+0.6mg-L"'6-BA 36.05 be ABC
MS+0.05mg-L'TAA+0.3mg-L"'6-BA 35.70 be ABC
MS+0.05mg L '[AA+1.2mg-L'6-BA 34.35 be ABC
MS+0.05mg' L 'IAA+0.6mg-L"'6-BA 32.45 be BC
MS+0.05mg L MAA+0.9mg L '6-BA 27.50 be C
MS+0.03mg-L ' IAA+0.3mg'L '6-BA 18.60 ¢ C
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Table 2 Significance test for frequency of adventitious bud induction with different explants

SME REFFIESE BEM Significance
Explants Average of frequency of adventitious bud induction (%) 0.05 0.01
FH45 Cotyledonary nodes 75.30 a A
F B4 Hypocotyls 52.90 b AB
Fat Cotyledons 32.77 be BC
Lt Euphyllas 20.83 c C
#3 3T EBARNTEFESXMNERREHNE
Table 3 Significance test for frequency of adventitious bud induction with three types of genotype

AEFFHERE B EM Significance
HFER genotypes » . .

Average of frequency of adventitious bud induction (%) 0.05 0.01
PR29 58.00 a A
H# 3% Longshikui 53.98 AB
2603 28.88

B

3.1 AEEER [ HENEKRBENZM

Paterson A Everett "% 100 ANa HE AL AL
ERMLEMAE MM S N ENIEFRE BT T 3%,
Ho sa%BEFAEAFBENHERR . EiX8E
HAGEH 7 MARARABESERE S, MEFHRE
SS415B #i# A FTHMHE A RTH — PR A X%
2 NMxt S1 gy H3E AR RMREHT TRk,
K 16 AR RIR T HAESF, £ RIEES
R, BAEFREENEERDSERYEFELEE
EMMEME. R, PugliesiC ZMANAR, EEAERM
BARNZABHERR, AKBTAEKENARS R
Rz gE W EE. ARSI PR29. B3 2603
% 3 NEFERARSMAKLE R — R EH A E FH
FEMARY, AREFANZ MAEEEER, PR29
MERELEFHEIFEREST 2603, B4b, A5
KU, HFEE MS+0.03 mgL”' IAA+1.2~1.5 mgL’
6-BA AT FRHEZETH. FHWATRBEEAR.
3.2 HEYHFEEABMELLNE AREKRBENEIE

YA REN A EFHENER O XS
REWE. AR EZRIMIGG, SRS
RMNEHREER B FEFEFMANT AR BN
Z2EY, MARSNEERABERENTIER/T
#O, AR, HIEFRETMAIAANG-BARE
BRHAEE, FMA2, 4-D, FIREBHAGNRE
FAERE S, X —45 B SPatersons AU MR B g A 14
HITFFL 45 A — 3. Pugliesi® AT 10 AKTAH
IAANF=HEHAFRLFEL, JHIEKTIAAKE R
1N, BAEFESERER, OEZACHTERKS

AR, Rg eI S EH R, ZE40N4 mgL!
KTHI1 mgL' IAABIMSHESREPHRETHE. DEH
LR ZE R LW, 6-BANIAAWREZ L A5 : 1
i, MHZAEFEIEES, X—ERNEENH
RERA—H. BHEWHIAKRYE, U6-BANIAAKE
ZHA50 : 1~40 : 10, AEFEIXES. AHR
HATfe R A RIEFRBSMERARZ BTN BN EERE
KFEA—1E, LR RESEKEREZ HAR
—MNEEEX, mEPENHRNEREKESERE
Eeffi. 534b, HEFREH MR INARKREKG6-BA, 1
WESFAHERAES, R TEIFHHE.

4 ZEig

[ H3EE THUBFERNEY, FERERWER
AR AR MEAREIE. AMAMIMEAIR,
AR, SMNEMESHE T R HEEAERFEEDTRE
FHREMEE. MHEAREFRBIMAESEH
IAA. 6-BASHARNIEFRET RS RBHHLA,
EAGHRMUEF G W R, NTRERE,
MS +0.03 mg'L" TAA + 1.2~1.5 mg'L" 6-BAREFE ]
MTmEETH. TN TREFERR. L,
HEAMNSMAGAR, BFIDEFIMERAMA.
FrLk, EHEHESERNERE., SEEEENIME
iR HERARFREEEEN. B2, BEMA
PR A RER B, XZmam HE SR AR
EEVFEFEHRITEANRE, Bt HERE A
FHHAREAFANEENT X
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