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Figure 1 The process of somatic embryogenesis of Phyllostachys violascens

(A) Globular embryo; (B) Early cotyledon embryo; (C) Later cotyledon embryo; (D) White watermark loose callus; (E) Slightly
yellow granular callus; (F) Differentiated globular somatic embryo; (G) Club-shaped somatic embryo; (H) Green pear-shaped
somatic embryo in light and combined into dendritic; (I) Yellow pear-shaped somatic embryo; (J) Spread buds noddle from em-
bryoid; (K) Elongating significantly after the shoot differentiation; (L) Plantlet regenerated from somatic embryo after two months.
Bar=600 pm
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Figure 2 Effects of globular, early cotyledon and later
cotyledon embryo on inducing callus of Phyllostachys vio-
lascens at 14 days
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Figure 3 Effects of globular, early cotyledon and later
cotyledon embryo on inducing callus of Phyllostachys vio-
lascens at 30 days

2.3 TDZFNABAX IR A5 4H A4 KA R NE

T R St nT ARSI H 0% 45 S IR i 44,
FeATIRR T TDZRIABALL &%) @0 414355 S 320



174 PR 46(2) 2011
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P 2R K HE B3 Ak R AN [ IR 1) A 4l M
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Table 1 Effects of different auxins on inducing callus of Phyllostachys violascens

Number  Concentration of auxins Callus inducing Browning Note
(mg'L™") rate (%) degree
2,4-D Picloram NAA

1 0 0 0 Oc 418 a
2 0.5 0 0 26.87 abc 3.01 bc Loose callus
3 1.0 0 0 48.52 ab 3.44b White soft fragile callus
4 2.0 0 0 62.38 a 418 a White watermark loose callus
5 0 0.03 0 41.58 ab 2.59 df More dense particles
6 0 0.10 0 62.38 a 2.27 fg Many particles, yellow, compact hard
7 0 0.30 0 47.03 ab 2.57 efg With dense, uneven
8 0 0 0.5 Oc 3.30 bc
9 0 0 1.0 13.44 bc 2.59 df No proliferation and procedures
10 0 0 2.0 27.72 abc 2.03g Shrinkage of tumor-like structure

Z HHHER XS OB 2 il 2 (Duncan's SSR)iE . AN[A)/NE FRERINZ 7 .35 (P<0.05). NAA: ZE 2%
Data were means (Duncan's test SSR). Small letters represent significant difference at 0.05 level. NAA: Naphthalene acetic acid
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Table 2 Effect of TDZ and ABA interaction on embryogenic callus growing state of Phyllostachys violascens

Number  Concentration of Mass per Increase mass Callus compact Note
auxins (mg-L™") culture (g) per culture (g) degree
TDZ ABA
1 0 0 2.25 0.474 14 e 3.43967d No change
2 0 0.3 2.25 0.53130d 4.609 15 ab Small particles into clumps
3 0 1.0 2.25 0.494 62 de 4.471 57 abc Particle aggregation
4 0.001 0 2.25 1.48361b 3.42992d White loose grain
5 0.001 0.3 2.25 1.54548 a 4,640 48 a Yellow mass, solid
6 0.001 1.0 2.25 1.538 91 ab 4.236 96 abc Agglomerate, little browning
7 0.010 0 2.25 0.996 69 c 3.29541d Slightly loose, many
8 0.010 0.3 2.25 1.058 04 ¢ 4.505 97 ab Particles slightly more dense
9 0.010 1.0 2.25 1.00576c 3.852 43 bcd Browning increased significantly

2 IECR X E KB Z % (Duncan's SSR)iE. ANFl/NG FEER /R 7 7 .35 (P<0.05). TDZ: WEHRZUAILNR; ABA: livk iR
Data were means (Duncan's test SSR). Small letters represent significant difference at 0.05 level. TDZ: Thidiazuron; ABA: Ab-
scisic acid

R3 AHY AT TR AT AN AR T S S

Table 3 Effects of different plant growth regulators on somatic embryogenesis of Phyllostachys violascens

Number Concentration of Embryoid Note
auxins (mg-L™") inducing rate
NAA IAA IBA (%)
1 0 0 0 13.45 def A small number of globular
2 0.03 0 0 68.79 ab More globular embryo, a small number of pear-shaped embryo
3 0.10 0 0 87.43 a Embryos of various shapes, clear and more pear-shaped embryo
4 0.30 0 0 67.25 ab Globular embryo more closely integrated
5 1 0 0 48.16 bc Embryo differentiation, root length significantly
6 0 0.03 0 40.35 bed Embryo takes the shape of radial
7 0 0.10 0 41.28 bed Part of the abnormal embryo morphology
8 0 0.30 0 33.63 cde Browning increased
9 0 1 0 20.64 cdef Showed tumor-like structures
10 0 0 0.03 Of
11 0 0 010 Of
12 0 0 0.30 6.88 ef Browning seriously, difficult to continue development
13 0 0 1 of

ZHE BRI OB M %2 (Duncan's SSR)i%. ANF/NG FRER R 7257 135 (P<0.05). NAA: ZE 41K IAA: W]k Z1; IBA: 15|
T

Data were means (Duncan's test SSR). Small letters represent significant difference at 0.05 level. NAA: Naphthalene acetic acid;
IAA: Indole-3-acetic acid; IBA: Indolebutyric acid
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Figure 4 Microscopy observation of inducing somatic embryogenesis of Phyllostachys violascens

(A) White watermark loose callus; (B) Slightly yellow granular callus; (C)—(F) Somatic embryogenesis. Bar=200 um
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1981; %%, 2003). 1= K JE4%(1981)%F Lh A% L
5 SR (RUZ I e 25578 5, el iz 5Eid
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A Preliminary Study of Somatic Embryogenesis of Phyllostachys
violascens In Vitro

Haiyan Pei’, Xinchun Lin", Wei Fang1, Lichun Huangz*

"The Nurturing Station for the State Key Laboratory of Subtropical Silviculture, Zhejiang Agriculture and Forestry University,
Lin‘an 311300, China; “Institute of Botany, “Academia Sinica”, Taibei 115, China

Abstract Phyllostachys violascens zygotic embryos served as explants in inducing somatic embryo and subsequent
plant regeneration. Murashige and Skoog salts with 20 g-L‘1 glucose, 10 mg-L‘1 adenine sulfate, 0.5 g-L"1 malt extract,
0.1 mg-L‘1 6-BA, 0.01 mg-L‘1 4-amino-3,5,6-trichloropicolinic acid (picloram) and 10 g-L‘1 type A agar was selected as the
basal medium for inducing somatic embryo. Early cotyledon embryos were used as explants for inducing compact callus
formation in basal medium with increased picloram (0.1 mg-L‘1). This medium was the best for inducing embryogenic
callus. Somatic embryogenesis reached 87.4% when embryogenic callus was transferred to the medium and supple-
mented with 0.001 mg-L"1 thidiazuron and 0.3 mg-L"1 abscisic acid for 4 weeks, then abscisic acid removed and 0.1
mg-L_1 N-acetyl-aspartate added for 1 month. Small plantlets were finally observed when 6-BA was increased to 1 mg-L"1
after 2 months in culture. Histological examination of somatic embryo illustrated large nuclei and dense cytoplasm cells,
paired with globular proembryos.

Key words callus, histology, Phyllostachys violascens, somatic embryo
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