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Research on Tissue Culture for Rapid Propagation and in vitro

Bulbils Regeneration System of Dioscorea opposita Thunb

HAN Xiaoyong, YAN Ruixia, YIN Jianmei* ,ZHANG Peitong, GUO Wengqi, LI Chunhong

(Economic Plant Institute of Jiangsu Academy of Agricultural Sciences,Nanjing 210014, China)

Abstract: With the stem segments as explants, we studied the technique about the tissue culture for rapid
propagation and in wvitro bulbils regeneration system of Dioscorea opposita Thunb from Wen County,
Henan Province. The results showed that; (1) The disinfection efficacy which combing 70% alcohol 30 s
with 5% NaClO 15 min was the best. The optimal axillary buds induction medium was MS+0.5 mg « L !
6-BA+0.1 mg + L ' NAA with the maximum multiple buds ratio and buds height. After 20 d,the multiple
buds ratio were 2. 22 and buds height were 3. 3 cm. The optimal subculture medium was MS+1.5 mg » ™!
6-BA and the propagation coefficient could reach 4. 1. The optimal rooting medium was 1/2MS+0. 2 mg *
L ' 6-BA+1.0mg+ L ' NAA+0.02% activated carbon,with 12 d for the average rooting day,100% roo-
ting rate and 1. 04 cm root length. (2) The cultural method of the explants with single bud, was significant-
ly (P<C0.05) higher than the cultural method of the single bud in the inductivity and average number of
bulbils, which the inductivity,average number and size were 88. 9% ,1.50 and 0. 38 cm X 0. 54 cm, respec-
tively. 1% ~3% sucrose concentration was helpful to inducing the bulbils with had regular shape and the
colour of the plantlets leaves were dark green. The optimal bulbils germination medium was MS+1. 5 mg -

L' 6-BA+0.2 mg « L ' NAA. The bulbils germinated at 18 ~22 d and inductivity reached 83. 3% at 30 d.
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These results had a great potential application value for test-tube plantlet factory production of D. opposita

Thunb.

Key words: Dioscorea op posita Thunb;tissue culture;the axillary buds induction; bulbils induction;regener-

ation system;rapid propagation
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Table 1 Effect of axillary buds induction for different hormone concentrations
B A B R LHEMN AR THKE A et
J(mg~ L) /(mg+ L) Inoculation Total bud Multlplg lnclu/cotwny Average buds (}rowth

numbers numbers buds ratio /% length/cm description
0.5 0.1 27 60 2.22a 100a 3. 3a A K IE % Normal growth
0.5 0.0 27 48 1.78¢cd 100a 3.0ab A K IE % Normal growth
1.0 0.1 27 51 1. 89be 100a 2.8b A IE % Normal growth
1.0 0.0 27 54 2.00b 100a 1. 6¢ 725 2 Leaves abnormal
2.0 0.1 27 43 1. 5% 96. 3a 1.0d 745 245 Leaves abnormal
2.0 0.0 27 45 1.67de 100a 1.0d M54 Leaves abnormal

AR NG F R R TE 0. 05 KT LM %R 8 & TR,

Note: The different normal letters within the same column mean the significance at the 0. 05 level; The same as below.
2 FAEAFEREXFIEANLME

Table 2 Effect of buds propagation for different hormone concentrations

6-BA NAA a4k LA

AEZF A

A AR

/(mg~ L) /(mg+ L) Subcullufe Total bud Propagation Grow%h%ﬁfiprion
numbers numbers coefficient
0.5 0.1 24 48 2.0c MR Rooting easily
0.5 0.0 24 51 2. 1c 40K Buds long and thin
1.0 0.1 24 12 1.8d H K IE % Normal growth
1.0 0.0 24 30 3. 8e H: K IE# Normal growth
1.5 0.1 24 59 2.5b 4 K IE % Normal growth
1.5 0.0 24 98 4.1a MK IE % Normal growth
2.0 0.1 24 42 1.8d R 5 34k Leaves become yellow easily
2.0 0.0 24 24 1.0f 1 F 5 # 4k Leaves become yellow easily
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Table 6 Effects of buds induction of in virto

bulbils for different hormone concentrations

T BHFH FPE
/(me » ‘1 “1) /(mg~ L 1) Inoculation Germination Inductivity
/img L /img:* L numbers numbers /%
0.5 0.2 18 6 33.3b
1.0 0.2 18 6 33.3b
1.5 0.2 18 15 83.3a
2.0 0.2 18 2 11. 1c

R3 FEBERREMEERIT EROZ M
Table 3 Effect of roots growth for activated carbon and different hormone concentrations
i an EEREE  ERE ERER ERER ERE  THREK o
J(mg+ L) /(mgeL-1) Add activated Inoculation Root}’ng Rooting Root/ugg Average root Performance
carbon or no numbers day/d numbers  rate/ % length/cm
0.5 0.2 + 24 14 24 100a 0. 80a R 41K Roots long and thin
1.0 0.2 + 24 12 24 100a 1. 04a R & K 1fi Hl Roots long and thick
1.5 0.2 + 24 18 15 63b 0. 44c H Z % H Roots thick and short
0.5 0.2 - 24 28 12 43¢ 0.35d B J: 348 1k 7% Media little brown
1.0 0.2 — 24 35 9 38d 0.50bc B R B AL 3% Media a little brown
1.5 0.2 — 24 30 9 38d 0.57b 155 34 1L T Media serious brown

U FOR IS 5 s — Fon R EIE

Note: + show add activated carbon; — show not add activated carbon.

4 AEABEFAXNKFESHIZ I
Table 4 Effects of bulbil induction for different cultural methods

BROTR B H IR 2 1Y B2 A FHRE B sy X TR 2R NN
. 7 Inoculation Single bud numbers Inductivity Total bulbil Average number Bulbil size
Cultural method
-ultural metho numbers with bulbils /% numbers of bulbils /em
HiZE Single bud 27 18 66.7b 20 1.11b 0.31X0.53
HZE UM 1A Explant with single bud 27 24 88.9a 36 1.50a 0.38X0,54

RS TREERE

XFER 2 5 B 25 0

Table 5 Effects of bulbil induction for different sucrose concentrations
4 ke ] I —— ‘ ] s T e e
B o SRURERWRH pon g THAER REKN )
Sucrose : Single bud I . Average Bulbil ik |
. Inoculation Inductivity ~ Total bulbil .
concentration bers numbers 1% numbers number size Plant appearance
numbers with bulbils I i of bulbils /em
1 27 20 74, 1a 29 1.45a 0.33X0.45 I {5, 9 4% Leaves dark green
3 27 19 70, 4a 27 1.42a 0.38X0.56 I (5,9 4% Leaves dark green
o Lo .
5 27 10 37, 0b 10 1.00b 0,380, 91 AP B A0SR H O FIET A few
stems and leaves were yellow,easy death
B g =) . .
8 27 9 33.3b 12 1.33b 0.21X0.75 Kk ZE A T2 & @ 5 ST Most

stems and leaves were yellow,easy death
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Plate |  Fig. A. Explants;Fig. B. Multiple buds after 20 d of culture; Fig. C. Subculture; Fig. D. Leaves became yellow in the subculture;

Fig. E. Rooting culture; Fig. F. Test-tube plantlet; Fig. G. In virto bulbil of culture for 45 d;Fig. H. In virto bulbils cultured for plantlet.



