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Callus Induction and Plantlets Regeneration from Mature
Ray Floret of Chrysanthemum
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ABSTRACT: The in vitro culture of mature ray floret of 5 commercial chrysanthemum cultivars on
solid MS medium containing 0, 0.1, 0.5 and 1.0 mg/l 2,4-D in combination with 0, 1, 2 and 3 mg/l BA
was performed at 50 pmol/m?/s 16 hr light and 25 + 2 °C for 8 weeks. The results demonstrated that
the hormone free medium and the medium containing only 2,4-D or BA were unable to induced
callus in all cultivars tested. Meanwhile, medium containing both 2,4-D and BA showed green and
compact callus. The calli were then subjected to shoot regeneration on MS solid medium containing
0, 1, 2 and 3 mg/l kinetin. Regenerated shoots were observed at 8 weeks after shoot induction and
higher number of shoots observed at 12 weeks. The difference in responses to kinetin concentration
of callus was statistically significance as the highest kinetin concentration generated highest number
of shoots. The interaction of callus induction medium and shoot regeneration medium also revealed.

Different cultivars also demonstrated different response to shoot regeneration as well.
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A: Callus induction

week 4

week 8

week 12

Figure 1 Time course development (A) callus induction (on MS+2 mg/l BA+1mg/l 2,4-D) and (B) shoot
regeneration (on MS+2 mg/L kinetin) from ray floret explants of chrysanthemum ‘Sweet Pink’

culture at 25 + 2°C and 50 pmol/m*s light 16 hr/d
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Table 1 The average callus weight (£SE) of 5 chrysanthemum cultivars derived from mature ray floret
cultured on MS medium supplemented with various concentrations of 2,4-D and BA for 8
weeks. The culture condition was 50 pM/m?/s light 16 hr photoperiod and 25 + 2 °C

MS medium Average callus weight (g)"
(BA+2, 4-D)

(mg/V) Mali White Hotel Green Red Polaris Pink Polaris Sweet Pink
(0+0) 0° 0° of 0° of
(0+0.1) 0° 0° of 0° of
(0+0.5) 0° 0 0f 0 0f
0+1.0) 0° 0° of 0° of
(1+0) 0° 0° of 0° 0of
(1+0.1) 0.78 £ 0.12° 1.17 £ 0.16™ 1.12 + 0.05% 0.59 + 0.04° 0.53 + 0.02°
(1+0.5) 0.83 £ 0.09°  0.76 = 0.08° 1.79 + 0.11° 1.16 + 0.07° 0.69 + 0.02
1+ 1.0 1.08 £ 0.09®  0.99 + 0.15* 1.34 + 0.08°¢ 1.28 + 0.08° 0.72 + 0.02°
(2+0) 0° 0° of 0° of
(2+0.1) 0.81 + 0.14° 0.99 + 0.12" 1.41 + 0.14 0.78 = 0.05° 0.55 + 0.02¢
(2 +0.5) 1.04 = 0.13™  1.12 + 0.05® 1.68 = 0.11" 0.78 + 0.05° 0.71 £ 0.03°
(2 +1.0) 0.79 + 0.08° 1.07 = 0.10™ 2.18 + 0.40° 1.13 = 0.07° 0.82 + 0.04°
(3+0) 0° 0° of 0° of
(3+0.1) 1.07 + 0.16®  0.96 + 0.15* 1.03 + 0.07° 0.85 = 0.06" 0.62 = 0.03¢
(3 +0.5) 1.12 £ 0.13° 0.98 + 0.05™ 1.37 + 0.06°*¢ 1.23 + 0.06° 0.68 + 0.04
(3 + 1.0) 0.85+ 0.09®°  1.32 + 0.03° 1.36 + 0.10% 1.20 £ 0.07° 0.90 + 0.04°

F-test * * * * *

Yaverage callus weight in the same column with the same letter is not significantly different at P>0.05
according to Duncan’s Multiple Range Test (DMRT) (n = 30)
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Figure 2 The 8-weeks—old calli of ‘Sweet Pink’ cultivar cultured on MS supplemented with 0-1.0 mg/l
2,4-D in combination with 0-3.0 mg/l BA. The culture condition was 50 uM/m?/s light, 16 hr

photoperiod and 25 + 2°C
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Table 2 Number of shoots of 5 chrysanthemum cultivars induced from the calli derived from MS
medium supplemented with various concentrations of 2,4-D and BA for 8 weeks in various
kinetin used in shoot induction medium for 12 weeks. The culture condition was 50 pM/

m?/s light, 16 hr photoperiod and 25 + 2°C
Callus induction Average number of shoots per callus piece
medium kinetin
MS+(BA+2,4-D) (mg/\) Jasmine Hotel Red Pink Sweet
(mg/V) White Green Polaris Polaris Pink
0 0.27 0.67 0 0 0
1 0.80 1.47 0 0 0
MS+(1+0.1) 2 107 153 0 0 0
3 1.60 2.00 0 0 0
0 0 0 0 0 0
1 0.20 0.07 0 0 0
MS+(1+0.5) 2 0.27 067 0 0 0
3 0.20 0.93 0 0 0
0 0.20 0.20 0 0 0
1 0.53 0.20 0.13 0.07 0
MS+(1+1.0) 2 0.60 0.47 0 0.07 0
3 2.33 0.40 0 0 0
0 0.13 0.27 0.13 0 0
1 0.47 0.53 0 0 0
MS+(2+0.1) 2 0.67 0.80 0 0 0
3 1.00 0.93 0 0 0

330 Agricultural Sci. J. 2017 Vol. 48 (3)



Table 2 (Continue)

Callus induction Average number of shoots per callus piece
medium kinetin
MS+(BA+2,4-D) (mg/V) Jasmine Hotel Red Pink Sweet
(mg/) White Green Polaris Polaris Pink
0 0.33 0.00 0.60 0 0
1 0.47 0.13 0 0 0
MS+(2+0.5) 2 0.40 0.47 0 0.13 0
3 0.67 0.80 0 0.27 0
0 0 0 1.47 0 0
1 0 0.13 0 0 0
M5+(2+1.0) 2 0 0.13 0 0.93 1.07
3 0.07 0.67 0 0.53 0
0 0.13 0 0 0 0
1 . .1
MS+(3+0.1) 033 0.13 0 0 0
2 0.87 0.27 0 0 0
3 2.80 0.67 0 0 0
0 0.40 0 0.40 0 0
1 0.40 0.13 0 0 0
MS+(3+0.5)
2 0.80 0.20 0.47 0 0
3 1.20 0.67 0 0 0
0 0 0 0.13 0 0
1 0 0 0 0
MS+(3+1.0
H3+LO) 2 0.20 0.07 0 0 0
3 0.80 0 0 0 0
Effect of medium formula * * * * *
Effect of kinetin * * * * *
Callus induction x kinetin * * * * *

* Means are significantly different at P > 0.05 according to DMRT
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