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Effect of Plant Regulators on Direct Shoot Formation and Bulblet
Formation from Flower Stalk Culture of
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Abstract

This study was carried out to produce multiple shoots and bulblets from flower stalk tissue cultures of Muscari
armeniacum LEICHTLIN ex BAKER 'Early Giant', which were cultured in the half strength Murashige & Skoog's
(MS) medium supplemented with auxin, NAA in combination with kinetin, BA, and TDZ, alone and/or. In flower
stalk tissue culture, upper part explant was the most suitable as a source of culture material. Direct shoot formation
was much more favorable in half strength MS medium supplemented with 0.1 mg - L NAA and 1.0 mg - L
TDZ. On the other hand, bulblet formation was increased when cultured in half strength MS medium added
with 0.01 mg - L' NAA and 0.1 mg - L, 0.2 mg - L' kinetin. Acclimatized plant flowered during the second
year of the growing period without any phenotypic variations and formed average 1.5 bulblets per mother bulb.
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Table 1. Effect of plant growth regulators(PGRs), alone and/or in combination, on the multiple shoot and bulblet formation
from upper part tissue cultures of flower stalk in Muscari armeniacum.

Mean fresh weight of a

Treatmgrlnl Average No. of Average No. of Bulblet diameter Bulblet height bulblet
(mg L") shootsfexplant bulblets/explant (mm) (mm) (mg)
Control 0.0 12 40102 52102 70.0
N 001 0.0 20 5.5102 6.910.3 114.0

0.1 0.0 25 0.0 0.0 0.0

K01 0.0 13 43102 6.0£0.6 91.0

0.2 0.0 1.8 44+0.1 5903 64.0

1.0 0.0 03 0.0 0.0 0.0

20 0.0 0.1 0.0 0.0 0.0

B 0.1 0.8 1.1 0.0 0.0 0.0

0.2 1.0 1.6 5.0£0.5 6.210.5 94.0

1.0 02 02 0.0 0.0 0.0

20 0.5 0.6 0.0 0.0 0.0

T 01 1.9 0.6 0.0 0.0 0.0

0.2 33 0.6 0.0 0.0 0.0

1.0 33 02 0.0 0.0 0.0

20 25 04 0.0 0.0 0.0

N 00l +K 0.1 0.0 26 3802 5302 46.0
N 001 +K 02 0.0 33 45t0.1 5904 69.0
NO0l1+K10 0.0 0.6 0.0 0.0 0.0
NOl+K20 0.0 12 0.0 0.0 0.0
N 001 +B 0.1 1.6 0.5 0.0 0.0 0.0
N 001 + B 02 L5 13 0.0 0.0 0.0
NO0l1+B10 82 04 0.0 0.0 0.0
NO01+B20 40 0.1 0.0 0.0 0.0
N 001 + T Ol 34 L1 5.0£0.1 6.7+0.2 98.0
N 001 + T 02 4.6 03 0.0 0.0 0.0
NOl1+T10 9.6 0.0 0.0 0.0 0.0
NO1+T20 78 0.0 0.0 0.0 0.0

“Control=non treatment of plant regulators; N=NAA; K=kinetin; B=BA; T=TDZ
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Table 2. Effect of PGRs, alone and/or in combination, on the multiple shoot and bulblet formation from middle part
tissue cultures of flower stalk in Muscari armeniacum.

Treatment Average No. of Average No. of Bulblet diameter Bulblet height Mean fresh weight of a

(mg L) shoots/explant bulbletslexplant (mm) (mm) bélnb;)e‘
Control 00 0l 00 00 00
N 001 00 23 00 00 00
01 00 00 00 00 00
K 0.1 00 06 00 00 00
02 00 00 00 00 00
10 00 00 00 00 00
20 00 00 00 00 00
B 0. 00 00 00 00 00
02 0.1 00 00 00 00
10 00 00 00 00 00
20 00 00 00 00 00
Tol 04 00 00 00 00
02 33 00 00 00 00
10 00 00 00 00 00
20 00 00 00 00 00
N 001 + K 01 00 11 00 00 00
N 001 + K 02 00 11 34402 44202 290
NO1+K 10 00 00 00 00 00
N 0.1 +K 20 00 12 00 00 00
N 001 + B 0.1 11 00 00 00 00
N 001 + B 02 15 00 00 00 00
NOl+B10 06 00 00 00 00
N0l +B20 08 00 00 00 00
N 001 + T 0.1 85 00 00 00 00
N 001 + T 02 70 00 00 00 00
NOI+T10 32 00 00 00 00
NOI+T20 17 00 00 00 00

See foot note of table 1
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Table 3. Effect of PGRs, alone and/or in combination, on the multiple shoot and bulblet formation from lower part

tissue cultures of flower stalk in Muscari armeniacum.

Mean fresh weight of a

Treatmej,lnt Average No. of Average No. of Bulblet diameter Bulblet height bulblet
(mg-L") shootsfexplant bulblets/explant (mm) (mm) (mg)
Control 0.0 0.1 0.0 0.0 0.0

N 001 0.0 23 0.0 0.0 0.0

0.1 0.0 0.0 0.0 0.0 0.0

K01 0.0 0.6 0.0 0.0 0.0

02 0.0 0.0 0.0 0.0 0.0

1.0 0.0 0.0 0.0 0.0 0.0

20 0.0 0.0 0.0 0.0 0.0

B0l 0.0 0.0 0.0 0.0 0.0

02 0.1 0.0 0.0 0.0 0.0

1.0 0.0 0.0 0.0 0.0 0.0

20 0.0 0.0 0.0 0.0 0.0

TO1 0.1 0.0 0.0 0.0 0.0

02 L6 0.0 0.0 0.0 0.0

1.0 - 0.0 0.0 0.0 0.0

20 04 0.0 0.0 0.0 0.0

N 00l +K 0.1 0.0 34 4.1:02 62102 59.0
N 001 +K 02 0.0 18 3503 56102 39.0
NOl+K10 0.0 04 0.0 0.0 0.0
NO0l+K20 12 L1 0.0 0.0 0.0
N 001 + B 0.1 0.7 0.0 0.0 0.0 0.0
N 001 + B 02 21 0.0 0.0 0.0 0.0
NO01+B10 49 0.0 0.0 0.0 0.0
NOl+B20 53 0.0 0.0 0.0 0.0
N 001 + T 0.l 25 0.0 0.0 0.0 0.0
N 001 + T 02 50 0.0 0.0 0.0 0.0
NOI+T10 49 0.0 0.0 0.0 0.0
NO1+T20 4.6 0.0 0.0 0.0 0.0

See foot note of table 1
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Fig. 1. Flower stalk of Muscari armeniacum;, upper part of flower stalk(A), middle part of flower stalk(B) and lower
part of flower stalk(C).

Fig. 2. Bulblet formation from upper part of flower stalk cultured in the medium containing 0.0lmg-L” NAA, 0.1mg-L"

kinetin(A), lower part of flower stalk culture in the medium containing 0.01mg-L'1 NAA, 0.1mg-L'1 kinetin(B), upper
part of flower stalk culture in the medium containing O. 1mg-L'1 BA(C) and middle part of flower stalk culture in the
medium containing 0.0lmg-L™ NAA, 0.lmg-L" BA(D).
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