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Effects of *Co-gamma Rays Irradiation on in Vitro Cultured Cut Chrysanthemum
and Variations of Main Morphological Characters in the M; Generation

XING Li-li CHEN Fa-di’ and CHEN Su-mei
College of Horticulture Nanjing Agricultural University Nanjing 210095 China

Abstract In vitro plantlets of two cut chrysanthemum cultivars were irradiated with 0 10 15 and 20
Gy of ®Co-gamma rays respectively. The stems and leaves from irradiated plantlets were used as explants
for further in vitro culture. The effects of radiation on the rate of produced axillary buds induced callus
and differentiated adventitious buds were analysed. Variations of the main morphological characters in M;
plants were documented. The results showed that “*Co-gamma rays dramatically inhibited the callus
induction and differentiation from either leaves or stems explants the inhibition effect increased with the
increase in the dose of irradiation. The sensitivity to irradiation was upon to different cultivars and
different types of explants. The irradiated stem was more suitable to be used as explants than the irradiated
leaves. The plant height and flower diameter decreased in the M, of Changzi’ while increased slightly in
M, of Jinba’ . The variation rate of morphological characters in plants regenerated from stems and leaves
was higher than that regenerated from axillary buds. Rates of variation of flower color and petal type in
* Changzi’ were higher than that in° Jinba’
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Table 1 Rate of axillary buds generated at different time after irradiation
R /Gy /d Days after irradiation
Cultivar .
Irradiation dose 7 14 21
Jinba 0 93 94 100
10 90 92 98
15 63 80 85
20 45 60 65
Changzi 0 73 81 99
10 60 68 68
15 52 52 57
20 31 40 46
2.2
‘ ' 10 Gy 20 Gy
13 7 3 ki 2
‘ ' 10 Gy
2 " 15 Gy 100% 85% 20 Gy
98% 68% 20 Gy
‘ ’ 37% 0
2
Table 2 The rate of callus induction and differentiation after irradiation
Culti /Gy /%  Callus induction rate /%  Callus differentiation rate
ultivar L
Irradiation dose Stem Leaf Stem Leaf
Jinba 0 100 100 68 49
10 100 100 65 19
15 100 85 58 7
20 98 68 37 0
Changzi 0 100 100 65 21
10 100 86 30 0
15 98 66 23 0

20 78 29 10 0
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Table 3 Effects of irradiation on plant height in M, progeny
/ M;-1 M;-2 M;-3
. Gy o Plants regenerated from axillary buds Plants regenerated from stems Plants regenerated from leaves
Cultivar  Irradiation
dose Xem CVI% Xlem CVI% xlem CVI%
0 106.58+1.82aA 8.7+0.566aA 108.13+1.55aA 6.9+0.636aA 96.37+3.11aA 9.9+0.636aA
Jinba 10 105.234+2.45aA 7.4+0.283aA 110.93+1.22aA 7.0+1.202aA 97.63+1.84aA 12.7+0.849aA
15 110.70+1.53aA 12.8+0.636aA 113.10+2.38aA  11.5+1.061aA 88.33+5.30aA 14.7+0.817aA
20 114.77+2.07bB 9.9+0.566bB 88.93+2.31bB  14.2+1.485bB - -
Total  109.93 10.4 105.07 10.7 95.80 11.6
0 64.30+1.41aA 9.8+0.283aA 61.36+1.25aA 9.5+1.06aA - -
Changzi 10 60.55+1.96aA 14.5+1.06aA 60.40+1.28aA  11.6+0.923aA - -
15 60.52+1.46aA 12.6+0.707aA 55.80+1.04b 10.2+0.707bB - -
20 50.18+2.81bB 19.8+0.141bB 52.414£2.51bB  23.1+1.77bB - -
Total 59.33 14.2 57.87 13.8 - -
f= P<0.01 P<0.05
Note ' — ' means no differentiation after irradiation. Capital and small letters indicate significant difference at 1% and 5% levels by Duncan’s

new multiple test respectively. The same below.
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Table 4 Effects of irradiation on flower diameter in M; progeny
/Gy
Culti Irradiation Plants regenerated from axillary buds Plants regenerated from stems Plants regenerated from leaves
ultivar — = =
dose X/em CV/% X/cm CV/% xlem CV/%

0 9.39+0.26a 11.6£0.21a 9.53+0.22aA  16.3+£0.21aA 9.56+0.23a 10.8+0.42a
Jinba 10 9.79+0.23ab 13.940.57ab 10.7240.14bA  10.4+0.42bA 10.30+0.22b 10.6+0.42b
15 9.95+0.17ab 11.8+0.14ab 10.32+0.20bA  14.9+0.28bA 10.23+0.24b 12.840.64b

20 10.29+0.21b 13.6+0.42b 10.264+0.15bB  11.4+0.28bB - -

Total 9.95 12.7 10.24 13.7 10.08 11.9

0 6.94+0.24aA 8.5+0.19aA 6.20+£0.24aA  12.1+£0.21aA - -

Changzi 10 6.55+0.19abA 11.6+0.92abA 5.90+0.36abA  17.6+2.41abA - -

15 6.60+0.31abA 14.8+0.28abAB 5.20+0.33bA 6.3+0.35bAB - -

20 5.99+0.11bB 5.8+0.28bB 4.36+0.21cB  14.0+0.28¢cB - -

Total 6.52 11.7 542 12.5 - -
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Fig.1 Effects of irradiation on leaves morphology in M; generation of ‘Jinba’
A. Control B. Larger leaf with decreased ratio of leaf length and width under 10 Gy irradiation ~C. Narrower leaf with increased ratio

of leaf length and width under 15 Gy irradiation D-— E. Obtuse leaf margin and lobated leaf under 20 Gy irradiation.
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Fig.2 Flower type mutation in M; progeny of ‘Changzi’ after irradiation

A. Control B.Darker flower color under 20 Gy irradiation ~C. Flower form changed under 15 Gy irradiation

D. The type of outer petals turned from flat to tubular pointed with arrows under 10 Gy irradiation.
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Table 5 Effects of irradiation on the morphological characters in M progeny

Leaf type Flower color Flower type
. /Gy . Source of Total 1% 1% 1%
Cultivar  Irradiation regenerated number Numbf:r of Ra?e c?f Numb-er of Rat.e (?f Number of Rat-e (?f
dose plant mutation variation mutation variation mutation variation
10 M;-1 85 5 5.88 _ _ 2 2.35
Jinba M;-2 267 5 1.87 - - 4 1.50
M;-3 48 6 12.50 - - 2 4.17
15 M;-1 127 4 3.15 - - 2 1.57
M;-2 312 15 4.81 - - 7 2.24
20 M;-1 107 7 6.54 - - _ _
M;-2 140 10 7.14 - - 8 5.71
10 M;-1 40 2 5.00 1 2.50 _ _
Changzi M;-2 107 _ _ 2 1.87 4 3.74
15 M;-1 60 2 3.33 2 3.33 3 5.00
M;-2 65 1 1.54 2 3.08 5 7.69
20 M;-1 21 _ _ 1 4.76 2 9.52
M;-2 15 1 6.66 1 6.67 2 13.33
Note * — ' represents absence in mutation.
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