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Establishment of broccoli plant regeneration
system with orthogonal design

XU Xiao-feng, HUANG Xue-lin*

( School of Life Science, Zhongshan University, Guangzhou 510275, China )

Abstract; Different kinds and concentrations of 4 plant hormones were tested with orthogonal design-Lis(45)
for their optimal effect on shoot regeneration and callus inducement in broccoli hypocotyls. The results showed
that the effect of the four plant hormones to shoot regeneration frequency and callus formation index is in the
order of NAA>™>TDZ>KT>>6-BA and NAA>TDZ>>KT>>6-BA respectively, and the best medium for broc-
coli hypocotyl culture is MS+NAA 0.1 mg/L+6-BA 1.0 mg/L+TDZ 0. 06 mg/L +agar 0. 8% containing
sugar 3% (pHS5. 8).
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1.1 #H9H#
“IEhK7322(F1) B K (Brassica oleracea L.
var, italica)Fh FELERBEERS EMTE 1/2 MS 5§
FeHEE,27E1 C THEHEFR -3 dEHEFH. I
2 SRS TR (K 0.8 cm ZE &) HEHN 5D
iR
1.2 EXIRY Lis (4°)i& 3t
TARTHMEHERFKFRENE 1. F4HER
BFREHL MSEREA R, M 30 g/L &
¥5,0. 6503 AE MY . pH 5 5. 8, EFEEBELHIFR BE) .

1 Lis(4°)EXKiF

Table 1 The orthogonal design Lig (45)
35 Arrange 1 2 3 4 5
HF Factors NAA KT 6-BA TDZ
K “F Factors
Disposals NAA KT 6-BA TDZ
1 1 1 0 0.02
2 0.5 0 0.5 0.01
3 0. 25 0.25 1 0
4 0 0.5 0.25 0. 005

BRI E IR Lie (45) 51, SMEE
¥ 4 ARG F A4 e & Ak A4 45 8K CFl

(Callus formation index) ./ & & £ = (b
Fi A HAE S M AEZFHE (bn). &
i Ge it 43 a . Bh ik B A G 5 IR LS o8 R, 24T
BRI NAA WRE ; 6-BA B TDZ 3k F . KU
¥ 3% 4 A %1t CFL A bf 4E 1845, B € A A4

BRMAREF T ENRAEHIFERT .
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AR R A CPD == R A MM Bl 100
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2.1 ERRI Lis (4° )G R
AHARAFRTHWEXRRBSERANE 2.3, &
RIZIHUAEL . FHRERFEKENBGHARE
TR A EBIFEREFMEREW KNG HZ: NAA>
TDZ>KT>6-BA 1 NAA>KT>TDZ>6-BA,
HEMWEFEYSRSAGAAN R ERE. B
FONAABREFEMEE . AN NAARESAEH
MHS., BREN O HEAAWNE, . FEE NAA K
BHERRES RHAREZE M. SMEEE0~15d
AZ MR a0 46R 30, HY) D B #i g K,
HIAHM 534k £ K RE A 40 HE , 2 R R
BETRARXFE . BRAGHLHNFAEHENEEE

F2 Lis(#)BER

Table 2 The experiment result of Lig (4%}
4P E Disposals 1 2 3 4 5 7 8 9 10 11 12 13~16
CFI 100 100 100 38.9 86.1 55.6 100 100 100 100 66.7 66.1 0
bf 0 27.8 0 0 0 13.9 0 41.7 66.7 86.1 19.4 0 0

T3 Lis(4)REEREDH
Table 3 The analysis of Lig(45)

¥} 5 Arrange 1 2 3 4
A FHF Factors NAA KT 6-BA TDZ
X1.1 84.73 71.53 75 66. 68
Xz 85.43 51.25 63. 05 71.53
CFI X3.1 83.20 66.68 59.73 48.63
X1.1 Q 63.9 55.58 66.53
Rj) 85.43 20.28 19. 42 22.90
Xi.2 6.95 16.68 27.1 22.23
Xz.2 13.9 10.43 6.95 21.53
Bf X3.2 43,05 4. 85 21.53 20,15
Xi.2 0 32.45 8.43 0
Rj2 43.05 27.6 20.15 22.23

RAE, FEAGHARTE R T AR LS aE
NRLBSE XN SR T AN BN ERA
ARSI E BB R AE W R NET .

& EBrak, B IR B 7 MS1(MS+ NAA
0.25 mg/L+6-BA 0. 25 mg/L+TDZ 0.01 mg/L)
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Bsp st FIE 3R, BMBE AL FEA LI RES;
NAA B EFE 0. 01~0. 1 mg/L {EE M, REF X
HEREBEMEHFRAGHANS EFLHBE NAA
WERRE TR 2 NAA HREMN 0.1 mg/L &
WM 1o mg/L W, REFLALEHREMTEE
RAGASHEREFHREEMR X NAA K
WHEKFESRMGHAANETEESMAEETNLRR R
MWk B9 NAA (0. 01 mg/L) fi 8 & ¥k FF 19 NAA
Q.o mg/LYHAMTRAGARNAIEF k. —
MR UL, B R IME KA E F 4L BT TEIE R E TR
ey NAA #ER/MF 1.0 mg/L,
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Fig. 1 Effects of NAA concentration on shoots
regeneration to hypocotyl
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mg/L B, T BERI B A B 3 K A SR R A SRl
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BN 2 F AR EL, I BRI IEE R E2F,

2.2.3TDZ# Fresh R AF R AW HH MNFEALT
FURAKH FE ) TDZ (0. 005 mg/L)YBBEHEFAEF
FPE, ¥ LEARNIEBERBERHAESF; 4
TDZ ¥ BEXE) 0.02 mg/L B, SMEKKI A EF R4
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Fig. 2 Effects of 6-BA concentration on shoot
frequency and shoots to hypocotyl

SN 100%, MiF TDZ W ERHERE, FHE
BRGEHSN A EFREEIN,0. 06 mg/L K
TDZ FH B MGHARN AN EFRRE (7. 84N/
HEA L),

X4 TEATPZRENTRETIEFEEHEMW

Table 4 The elfect of TDZ concentration on the shoot
regeneration from hypocotyl

AREFREBE AR/ WO AR

TDZ

(mg/L) Shoot formation Shoot numbers/
frequency( %) Callus numbers
0.005 56 0.96
0.01 84 2.1
0.02 100 4,02
0,04 100 7.52
0. 06 100 7.8
0,08 100 7.6
3 W
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BFHERKES, ALHRBEIEXRITHBET
NAA .6-BA.TDZ #1 KT ¥ XS SFGHR % 4
PRMAEBFRENEWEARN HEEGRRTF
BRI T RERFERY .

AKRTUEWEY NSRRI, BAS
SEBHR-BERKREFINREREARENETL.


http://www.cqvip.com

516 i T - G

D000 http://iwww.cqvip.com|

22 %

ATIEGHEB NAAAERBRETHERE, A #
B OR.MACESHEREMNE R IAA R
s U EMYARERDFERATLEZ. 4
S E(CK) Z IR E M AT A Y7, B XT 4 M 69 53 4
SUERBHR.FEEKRERAEARAMK
Mo,

ARk TDZ B —F SR Y E KA
FIrZRATHEYBEEER R RAERBARSS
NEFENERERBLEY. BATHE TDZ X
VIR RIEFE R AT RN WA B T AN E iR
HMYASHEERESE. Bl TDZ X HEHEY
EERMABEHIHMARNERE. TDZ 8%
BRI B —RIIMAEERR. EHEYEEES
B, SR AEY A KA TR IR ER TDZ
REMZHHEYERNAGHRAEKEEBNE T
fE REBEARIPNER, FEIFAEFRERRBAE
FHRE®, FH.AMNMERAEFZHYHE L
TDZ e RBAEKEMARS REAILRIEA, B
SHEREREE, FARRTHYBENBES R
KE&U.Q—%D o

5%

(1) Anderson W C. Tissue culture propagation of brocco-
li(Brassica oleracea Italica group)for use in F1 hybrid
seed production[J]. J. Avenor. society Horticulture.
Science. , 1977, 102(1). 69—73.

(2] Johnson B B. In vitro propagation of broccoli from
stem, leaf and leaf rib explant [J]. Hortscience,
1978, 13(3): 246—247.

(3) g fb¥E, PR, ZMEREHEHOMWETRL].
WA EEE R, 1981, (6). 40—42.

(4) Z=EEEF, BE. FHXH A P REFRBAR
B[], WL K248 ,1983, 9(4): 299—306.

(5) EMF4E. HHEENEEAERAESRED]L BZL%
], 1988, (11):252—258.

(6) k3%, AWt EIM] XK. REHF HEM,
1985.

(7) Murthy B N S, Murch S J, Saxena P K. Thidla-
zuron: a potent regulator of in vitro plant morpho-
genesis[J]. In Vitro Cell. Dev. Biol. -Plant. , 1998,
34. 267—275.

(8) Capelle S C, Mok D W S, Kirchner S C, et al.
Effects of TDZ on cytokinin autonomy and the metab-
olism of N6-(DELTAZ2-isopentenyl)[8-14CJadenosine
in callus tissues of Phaseolus lunatus L[]]. Plant
Physiol. , 1983, 73. 796 —802.

(9) Saxena P K, Malik K A, Gill R. Induction by TDZ of
somatic embryogenesis in intact seedlings of peanut
[J]. Planta, 1992, 187 421 —424.

(10) Murthy B N S, Murch S J, Saxena P K. TDZ-in-
duced somatic embryogenesis in intact seedlings of
peanut ( Arachis hypogaea ): endogenous growth
regulator levels and significance of cotyledons[]].
Physiol. Plant., 1995, 94. 268 —276,

(11) Murthy B N S, Singh R P, Saxena P K. Induction
of high-freguency somatic embryogenesis in gerani-
um ( Pelargonium X hortorum Bailey cv. Ringo
Rose) cotyledonary cultures[J]. Plant Cell Rep. ,
1996a, 15 423 —426.


http://www.cqvip.com

