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INDUCTION, HIGH FREQUENCY REGENERATION AND ULTRASTRUCTURE
OF EMBRYOGENIC CALLUS FROM ORNAMENTAL PINEAPPLE

ZHANG Guo-fang LU Guang-xin CHEN Li-min MAO Bi-zeng

(State Key Laboratory of Rice Biology, Institute of Biotechnology, Key Laboratory of Molecular Biology of Crop
Pathogens and Insects, Minisiry of Agriculture, Zhejiang University , Hangzhou, Zhejiang 310029 )

Abstract: A system for embryogenic callus (EC) induction and plant regeneration of ornamental pineapple ( Vriesea
‘Tiffany’ ) using stem as explant was developed. Callus was induced on MS medium supplemented with various
concentrations of 6-BA, NAA and 2. Omg/L 2,4-D. Plantlet differentiation was induced on MS medium supplemented
with NAA and 6-BA. The results showed that the best treatment in terms of response quality and mean number of EC for
explants was 0. Smg/L. NAA with 2. Omg/L 6-BA. The best medium for EC induction was MS + 2. O0mg/L. 6-BA +
0.5mg/L NAA +2.0mg/L 2, 4-D with the induction frequency 80% . The best shooting regeneration of EC was
obtained on MS supplemented with 0. Img/L. NAA and 0.5mg/L. 6-BA with the maximum reaching 100% .
Morphological and ultrastructure differences between EC and Non-embryogenic callus (NEC) were observed by electron
microscopy during proliferation and differentiation phases. Structural cell organelles are abundant in the EC cells,
neither NEC cells. The characteristics of the callus were described in the paper.
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Table 1  Effects of different phytohormone
combination on callus induction
W

phytohormone @gﬁrﬁ i i ek %ﬁ@fﬁi EEWU

one : 8 . . ratio of EC "

COf(lCr:;;fEl)lUn induced call;i;?gjuon per clump

————— time(d) calli(in Vol. ) (%)
2,4-D 6-BA NAA

2.0 0 0 24 43.3 +5.8¢c 29.8 £2. 6e
2.0 0 0.5 17 60.0 +0.0b 53.1%1.7¢
2.0 0 1.0 20 53.3 +15.2¢ 35.1+2.9d
2.0 2.0 0 24 50.0 £11.5¢ 32.8 +1.0d
2.0 2.0 0.5 17 80.0 £10.0a 85.2 £5.6a
2.0 2.0 1.0 22 46.7 +11.5¢ 47.1 +£2.0c
2.0 3.0 0 23 43.3 +5.8¢ 26.2 +2. 6f
2.0 3.0 0.5 17 73.3 +5.8ab 69.8 +5.2b
2.0 3.0 1.0 20 40.0 +10.0c¢ 39.6 +2. 1d
2.0 4.0 O 21 53.3+5.8¢ 30.4 +1.9e
2.0 4.0 0.5 16 80.0 +£10.0a 80.2 +2. 6a
2.0 4.0 1.0 21 50.0 £10.0c¢ 50.1 +4.0c¢

TEEC™ JRMEAGIAL R BB P = bR, FRERR S &
AHE A B 2R (P <0.01),

Note: EC ™ ; embryogenic callus; Data are expressed as means + standard
deviation ( SD ). Values followed by different letters means there are
significant difference at P <0. 01.
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Table 2 Effects of different phytohormone combination

on differentiation of embryogenic callus

WAL Jpi 14

phytohormone S ] ﬁﬂﬁ% .
concentration initial differenti- Rk
(mg/L) differenti- ation rate quality of plantlet
6-BA NAA ation(d) (%)
0 0 15 10 2155, FE4k thin, yellow-green
0 0.1 7 100 2155, B &% thin, light green
0 0.5 7 100 2755, 2k thin, light green
0.5 0 7 100 *ﬂﬂ:,@iﬁ% strong, bright green
0.5 0.1 6 100 HUH: , We 2% strong, heavy green
0.5 0.5 6 100 £F55, A BH AL thin, vitreous
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Fig. 1

Stem and the callus induced from ornamental pineapple

ABEARZE B IS C AR IR A5 2 41
A stem; B: embryogenic callus(EC) ; C: non — embryogenic callus( NEC)
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Fig.2 Differentiation of callus and plant regeneration of ornamental pineapple

AR ZUE MS 35955 B L ;B AR A 1 2U7E MS B3R5 9ok C IR it 41 87

MS +0.5mg/L 6 = BA +0. 1/mg/L NAA ¥553E F95010; D AR A 414U MS +0. 5mg/L 6 — BA +0. Img/L
NAA FiFRdE EB9AME B B P RERE

A EC developed 4 weeks after plated on MS medium; B: NEC developed 4 weeks after plated on MS medium;

C: EC developed 4 weeks after plated on MS +0.5mg/L b-BA +0. Img/L NAA medium; D NEC developed 4 weeks
after plated on MS +0.5mg/L b-BA +0. Img/L NAA medium; E; Cultivated for rooting;

F: Survival plantlet after transplanting
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Fig.3 Environmental scanning electron micrograph (ESEM) of callus
A JEIRHERGAL B IERGALL C AR TR RIS AR I AL D RIS A 2 i i 181
A: NEC; B: EC; C: EC of original differentiation; D callus of regenerated plantlets
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Fig.4 Ultrastructure of calli
A AR A4 (5000 x ) 3 B IRPEG AL (5000 x ) 5 € IRAE A5 AIE (25000 x ) 5 D R A4 (50000 x )
B RRAR A SEBIRL; G2 R BENA M 2RI N A P BT V .
A NEC cell (5000 x ); B: EC cell (5000 x ) ; C: part of EC cell(25000 x ) ; D: part of EC cell (50000 x )
The figure showed A amyloplast; G: golgi body; M: mitochondria; N ; nuclei; P: plastid; V :vacuole

WP B A 2t R T AR S A AR TRL, W
M 2 S R /INR T S A TR N, 200 P HE A TR 5
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Fig.5 Ultrastructure of EC during differentiation

B -1 RS LU (5000 x ) ;B -2 SARLRAY AN (25000 x ) ;C - 1 SHBIAE S
B AR (5000 x ) 5 C =2 J3Alh AR E 2 ) a2 (25000 x )
PP IR o280 G o AR R s M OB N A P BT VL 0
A -1 EC cell of original differentiation (5000 x ) ; A =2 part of EC cell of original differentiation (25000 x ); B -1, EC cell
of differentiation (5000 x ) ; B =2 part of EC cell of differentiation(25000 x ) ; C —1; callus cell with regenerated
plantlets (5000 x ) ; C =2 part of callus cell with regenerated plantlets(25000 x )

The figure showed C: chloroplast; G: golgi body; M: mitochondria; N : nuclei; P; plastid; V :vacuole
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