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Bud stem tissue culture of Tulipa edulis
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Abstract: Objective To establish the tissue culture system of callus induction and cluster shoot proliferation with bud stems of Tulipa
edulis. Methods Bud stems were isolated from cooled T. edulis bulbs as explants. The calli were inducted on MS media with different
concentration of 6-BA and NAA, and the cultural conditions of shoot differentiation and multiplication were optimized. Results The
optimal medium for callus induction was MS + 6-BA 0.5 mg/L + NAA 2.0 mg/L with a callus inducation rate of 78.54%. After
subcultured in original medium, the callus was turned into differentiation medium. The optimal medium for callus differentiation was
MS + 6-BA 2.0 mg/L + NAA 0.2 mg/L with a shoot differentiation rate of 66.21%. The optimal medium for the shoot multiplication
was MS + 6-BA 0.5 mg/L + NAA 0.2 mg/L, and the proliferation coefficient was 2.48. Conclusion The media for callus induction,
adventitious bud differentiation, and cluster shoot proliferation are optimized. The optimal medium for the culture of 7. edulis bud
stems is preliminarily established.
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Table 1 Levels of hormones for callus induction in 7. edulis

WEFEIRE /(gL

i PAVEREN
6-BA NAA

1 0 0.5 fig 2
2 0.5 2.0 2 2K T i
3 0.1 0 FEDB
4 1.0 0.01 fig 2
5 4.0 1.0 FEDIB
6 2.0 0.1 2 2K T

24 AHtHLREE

Y-V 0N 2T L) 2 2505 45 B 1K A 41 41
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Table 2 Influence of different growth regulators on callus induction

AbFE R g 1 A BGARETHE /% TEFTEH | % Ve G
1 16 70.83 aA 45.83 bB 0.81 bB
2 12 78.54 aA 33.33 bCB 0.75 bB
3 13 2.38 ¢C 7.14 cD 0.07 cB
4 13 18.38 bB 89.53 aA 230 aA
5 14 0cC 16.67 cCD 0.16 cB
6 12 0cC 16.67 cCD 0.17 cB

NG FRERIRALBLRIAE 0.05 K EZER R, KEFREIRE 0.01 KV EEREEE, TR

Lowercase letters mean significant difference at 0.05 level among treatments, uppercase letters mean highly significant difference at 0.01 level; same as follow

3.2 A{pLHLRIEE

AR — B R, BRI a4l
ZUTMRAER, 3 3 LU H, @A R AT A2,
A3, A4, AS. A6 PERE NG, UL @GAN
P ARARIG T 75 LR s DR R RIKE 6-BA
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Table 3 Influence of growth regulator combinations at different concentration on callus proliferation

431 6-BA/ (mgL™") NAA/(mgL™) RS SR I HETHACR

Al 0 0 WAREGE, WiH, GRS, EREW, AN BOW +
SKBPREUS W AET

A2 0 02 WARFGE, W, DEARRE, BRI DR, Bk +
seRAeik, RS

A3 0.2 02 sappa, W, KBRCRIGE, s, £ DR, 8K, A +
K18 L

A4 0.5 05 ARG, BB, REBIE. REE DR, BRL, FERAE +H
AHPRIGEED), IR, AR AEF

A5 0.5 1.0 PRGN, BORPEECEIRIR, i BAAE, i, B, FEERAS HH
RSN AEF

A6 0.5 20 ARG, W, APRR, SelRREmiE D8, B, TRhEAn gy +HHH
P, AR AEZE

“47 1% b F R AL SRS 355
“+” refers to the strength of the callus proliferation effect
A AIRE R AR A S A FRES R T
Mas R, JRnlRe R BEE RIERTE G, A S
I HLBEE G R T K, 5 i Al s i T
PR AR A2 28004k, BLIE MR AE KRR,
DM @ MBSO R 5 T oA 2 2, BT LA
AEFI A P i, A A 2N ek > 404 5
OB DLRIE ZF 200 I o R R
33 TEFFES

ARG EREBENEGSAEEN B FH
AFERRCR, WK K, # R
BiEs . X 4P ELEH, NAAO0.2 mg/L
W, BEE 6-BA WM, ZFif M4
BaR S ke %A, H L 6-BA 2.0 mg/L. NAA 0.2
mg/L FHEFREEHN 66.21%FM 1.73 1~ 4

6-BA=1.0 mg/L W, FAEZF A4 T B 2 (1) 3
I, AR 2/5~3/5. PEEEERBE o R R K
JEE LI A5 (1 384 T 52 56 389 In 5 FEAGE #, X2 A
FREFERAMIG AT A, U RELL
386 I INE, 2F 2550 H ARl A 9 59 A AR 2F 1R 3
L TS S SR TIbo N Y 2
ENUF2 i
3.4 AREIBZFRBAEFAEFIEBERFIG
AL AR A E Vo 5, FeFh 3
5 PR TR AL, 3R, GibET 0.5 em
%, GERNR 5. SRR, A G
MBS, HALIATE D4 (6-BA 0.5 mg/L. NAA0.2
mg/L) N ZF G RO i, G5 R ECh 2.48;
HVCh DS 4bHE (6-BA 0.2 mg/L. NAA 0.2 mg/L).

R4 TREKYMRMAEF FSHZI

Table 4 Influence of different growth regulators on induction of adventitious buds

” o
- WE /(mgLl™)

Ak HME /A FETE /% FE /A FHSEE A Mg S A R ) % R/ A
6-BA NAA
Bl 0 0 20 15.66 cB 0.26 cC 0.10 0.16 10.10 0.10
B2 0 0.2 24 33.33bcAB  0.58 becBC 0.25 0.33 29.17 0.38
B3 02 02 27 30.00 bcAB  0.78 bcABC 0.45 0.33 19.17 0.35
B4 05 02 24 45.83 abcAB  1.13 abABC 0.29 0.83 33.33 1.29
B5 1.0 02 32 50.00 abAB  1.53 aAB 0.91 0.63 21.88 0.69
B6 20 02 27 66.21 aA 1.73 aA 0.75 0.99 32.97 0.51
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AR AR B IS . (RIS A0 20 40 95 2 v
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Table 5 Influence of different growth regulators on cluster shoot proliferation

- WE /(mgL)  EERbZ WIS R

b SBA NAA B/ HE ) A LY R4 ZEAEARARL R /o LK /%
DI 0 0 31 43 139bcA  Zf/, Wb, 4055, KHEALF 4833 aA 10.00
D2 0 0.2 22 26 118 cA  Zf/Ad, Habi, 4155, KIHLEME  40.83 abAB 33.33
D3 0.2 0.2 29 50 1.72 abcA Zf%, WL, 41K, AR 30.95 ¢dBC 20.48
D4 0.5 0.2 25 62 248 aA  HfE, WREE, I, Ak 35.09 bcABC 0

D5 1.0 0.2 21 48 228 abA  3fZE, IR, M, KR 23.64 dC 0

A-ZFZEAMEAE B-HER 20 d JRITARIEUEYT  C-Hefl 30 d JRIEMRI @D D-2 MR ERIA /N G50 B-ali A2 F 9l F-
TR BEAELS G- 2R Gt et v

A-bud stems explant B-formation of callus stem after inoculating for 20 d ~ C-formation of callus after inoculating for 30 d D-small bud primordium
appearing in surface of callus after 2 months E-early stage of callus differentiated adventitious bud F-large amount of adventitious buds differentiated

from callus ~ G-cluster shoots subcultured proliferation and strong seedling

E1 #BESFEESRGRRHEETRE

Fig. 1 Pathways of callus proliferation induced in 7. edulis bud stems
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