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Effect of plant growth regulators on several characteristics during in vitro

bud regeneration of Polygonatum cyrtonema
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2 M edical College of Dalian University, Dalian 116622, China)

Abstract Object To study the effects of plant grow th regulators ( PGR) with various com binations
on several characteristics including numbers of per explant, production frequencies of leaves, abiogenesis
of root and rhizome during in vitro bud regeneration process of Polygonatum cyrtonema Hua so as to search
for the optimum in vitro regeneration process for P. cyrtonema. Methods Granular calli were induced on
MS+ BA 1. Omg/I+ 2, 4D 0.5 mg /L by bud explant cuttings of P. cyrtonema. The calli were inoculated
into M'S media with various combined PGR. The characteristics described above were observed and the ef-
fects of various combined PGR wene obtained by statistics in two months. Results Among various com—
bined PGR, TDZ 1. Smg/I+ 2, 4D 1. 0 mg /L. showed the best effect for the proliferation of buds, BA
LO-20mg/I+ NAA 1.0- 2.0 mg /L for improving of leave development, BA 2.0 mg/I+ NAA 1. 0
mg/L for root production and BA 2. 0 mg /I+ 2, 4D 1.0- 2 O mg/L for rhizome growth. The number of
buds per explant was up to 8. 6in average, and the production rates of leaves, root, and rhizome over 0. 5
cm in diameter were up to 9% , 51. % and exceeding 1007% , respectively. However, the medium con—
taining only auxin such as NAA, TAA, IBA or2, 4-D with 0. 5- 1. 0mg/L is much better for root induc—
tion of new buds than the original media with BA 2. 0mg /I+ NAA 1. 0 mg /L on which the explants can
naturally root. Conclusion The in vitro regeneration process of P. cyrtonema can be achieved by the fol-
lowing steps Firstly, proliferation of buds can be realized on medium with TDZ 1. 5 mg /I+ 2, 4-D 1. 0
mg/L. Then, normal leaves can be developed after the new buds have been transferred to medium with BA

.0- 20mg/l+ NAA 1.0- 2 0 mg/L. Finally, vigorous roots can be formed from regenerated buds on
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1/2 M'S medium witht NAA, TAA, IBAor2, 4DO0.5- 1. 0mg /L. Medium with BA 2 O mg /I+ 2, 4-D

1. 0= 2 0 mg /L can be specially applied to improving the grow th of thizomes, the medicinal part of P. cyr—
tonema.

Key words Polygonatum cyrtonema Hua; tissue culture; bud induction; thizome; plant growth regu-—
lators (PGR)
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Table 1 Effects of various combined PGR on bud proliferation, formation

of leaves, root and rhizome of P. cyrfonema (x= s)

Amg 171) ‘ Yo Y A m
BA 1O 2,4-D0. 5 52+ 1.2 65. 8t 3.9 45,55 1.4 1.4t 0 4 84.2+ 0. &
BA2 O 2,4-D10 3.6£0.7 72.55 10. 6 40. = 5.6 2.2k 0.9 107. 2k 10 I»
BA2 O 2,4-D20 3.3 0.7 73.H 119 33.5t 6.4 L0 3 100»
BALO NAA2O 3.650.6° 97.2+ 4.8 33.2+ 6.8 L.2to0 2 69. 8+ 8 7
BA2 O NAA 1.0 5.0+ 0.4 95.9t 5.9 51.9t 9. 1 2.6 0. 6 95. 58 2. &
TDZ 1. 5 NAA 1.0 53+ 1.3b 84. 6t 5. 4 13.0+ 4. 1¢ 1.5 0.9 55. H 5. 9
TDZ 1. 5 2,4-D 1. 0 8 6k 1 o 89. 0k 3.6 o o 82.2t 7. 5

3 , 15 ; (P <0.05);* 0.5 mm

A 0.5 em

Three repeated ex periments with about 15 explants per replica; means followed by same letter in each column are not significantly differ—
ence (P <0.05) according to Duncan & Multiple Range Test; * theheight of bud over 0.5 mm is listed above; 2\ the diameter of rhizome over

0. 5cm is listed above
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lgranular cluster was produced from the original granular cal-
lus as its poliferation on fresh medium, and buds were differen—
tiated from the surface of some granules (arrows) after 40 days
in culture on medium with TDZ 1.5 mg /I+ 2,4-D 1. Omg /L.

Bar= 0.36 cm  2-young leaves developed from new bud (big ar-
ow), and rhizomedike structure formed from explants as for
these explants “ further growth (short arrow) on medium sup-
plemented with BA2.0mg/I+ NAA1.Omg/L, and a few root
naturally produced on the surface of the rhizome (small arrow)

after 60 days in culture. Bar= 0. 39 cm 3-plantlet with well-
developed leaves and rhizome (arrow ), from medium with BA
1. Omg /I+ NAA 2.0 mg/L after 60 days in culture, rooted on
1/2 M S medium containing NAA 1. O mg /L after transferred 30
days. Bar= 2.25 cm  4-teramorphous leaves developed from
buds maintained on medium with TDZ 1 5 mg/I+ NAA 1.0
mg/L after 50 days in culture (arrow). Bar= 0. 47 ¢cm

1

Fig. 1 Plantlets regeneration from adventitious

buds explants of P. ¢yrtonema in vitro
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