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Gamma-rays Induced Mor phological Changesin Chrysanthemum.
(Chrysanthemum morifolium)
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ABSTRACT

The purple color clone of spray type chrysanthemum available as pot plant in the market was used
tostudy theeffect of gammaradiation oninvitro cultureof chrysanthemum (Chrysanthemum morifolium).
Ray-florets were cultured on the MS medium containing 10 mg/l BA. Multiple shoots produced were
irradiated with gammaraysat 0, 10, 30, 50, 70, 90 and 110 Gy. Subculturing was carried out threetimes
from M,V to M,V , after which M,V , shoots were rooted and transplanted to the greenhouse. MV,
shootsirradiated at 50 Gy and over diedwithin 25-30days. L Dg, for thispurplecloneof chrysanthemum
was14 Gy. Only thecontrolsandtreated plantsat 10 Gy wereableto surviveand gaverisetothefull grown
plants. After transplanting into the greenhouse for 60 days, control plants and treated ones were found to
bedifferent in four traits which were average height, average number of leaves, average number of nodes
and % flowering. Plants were trimmed twice at three month intervals and allowed to produce flowers.
Changesin flower characters were found in both controls and treated plants. However, the treated plants
had much morevariation than the controlsand new flower color (yellow tinge) was only obtained fromthe
treated ones.
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INTRODUCTION insufficient for local consumption. It is therefore,

very essential to produce new exotic varieties

Chrysanthemum (C. morifolium Ramat) is
very muchindemandandvery popularin Thailand.
More than 50 percent of local demand isimported
from Malaysiaand the need will havethetendency
toincreaseevery year. Inorder toreduceimportation
of theflowersintothecountry, farmershavebrought
foreignvarietiestobeplantedin Thailand especialy
in the north. These varieties thrived very well in
Thailand but their quality and quantity are

suitable for growing in the country and meet the
demand of local market as well as the export.
Induced mutation hasbeenreportedto beanefficient
technique to achieve the desirable characters in
flowersand ornamental plants(Maluszynski, 1995).
The successful improvement of chrysanthemum
through induced mutation and invitro culturehave
been demonstrated (Nagatomi, et. al, 1996 ;
Ahloowalia, 1992 ; Datta and Banerji, 1993 ;
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M atsumoto and Onozawa, 1990 ; Neto and L atado,
1996). The objective of thisstudy wasto useanin
vitro mutation technique to improve our
chrysanthemum in order to select the desirable
characters such as flower shape, color, long life
plus suitability for growth in adverse conditions.

MATERIALSAND METHODS

Ray floretsof palepurplecolor clone(spray
type) of chrysanthemum available as pot plant in
the market were cultured in the MS medium
(Murashige and Skoog,1962) supplemented with
10mg/I N6-Benzaladenine(BA). After organogenic
cali followed by multiple shoots developed, the
cultureswereirradiated with gammaraysat, 0, 10,
30, 50, 70, 90 and 110 Gy. Following irradiation,
M1V shoots were immediately cut into small
pieces; each piece had 2 nodeswith average length
of 0.5 cm. They were cultured in thefresh medium
of thesameformula. Subculturing wasthen carried
out at onemonthinterval fromM,V,toMV,. The
M,V , shootswererootedin M Smedium containing
10% coconut water. Rooted plants were then
transplanted to the greenhouse for observation and
selection of desirable characteristics.

RESULTSAND DISCUSSION

Effect of radiation on in vitro culture.

Table 1 shows the plant survival to which
the controls are adjusted 100 percent, due to their
being thrived normally i.e. leaves large and green,
shoots erect with at least 2 cm in length. The
shoots treated at 10 and 30 Gy had grades of
58.33% and 18.18% respectively. Abnormalities
were found only in treated plants such as dwarf
plant type, yellow and white — streak leaves.

Thegrowth of treated shootswith 10 and 30
Gy of gamma rays was slower than that of the
controls. Treatments at 50 Gy and over caused

plant leavesto becomeyellow and wither and soon
died within 30 days.

In order to obtain the LDgjy (50% lethal
dose) the datain Table 1 were plotted as shown in
Figurel. TheLDgyobtainedfromtheFigurelis14
Gy.

Radiation effect on transplanted plants

When all rooted plantsweretransplanted to
the greenhouse, it was observed that only the
controls and those treated with 10 Gy were ableto
survive. Percent survival of thecontrolsandtreated
plantswere98.8% and 95.2%respectively asshown
in Table 2.

Growth of plants 60 days after transplanting

Growth of plants in the greenhouse was
observed in four traits namely average height,
averagenumber of leaves, averagenumber of nodes
and % flowering asshown in Table 3. Theaverage
height of thecontrolsand treated plantswere28 cm
and 25 cm respectively. Average number of nodes
of thecontrolswas 21 and that of treated plantswas
19.

Tablel Survival (as % of control) of
chrysanthemum grown on MS medium
after 30 daysof irradiation with different
doses of gamma rays.

Dose (Gy) Survival
(% of control)
0 100
10 58.33
30 18.18
50 died
70 died
90 died
110 died
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Figurel LDsgqof 30 days old chrysanthemum plants treated with gammarays at different doses.

Table2 Percent plant survival 40 days after transplanting to the greenhouse.

Dose (Gy) No. of transplants Survival (%)
0 98.8
10 124 95.2
Table3 Growth of plants 60 days after transplanting to the greenhouse.
Dose (Gy) Average height Average no. of Average no. of % flowering
(cm) leaves/ plant nodes / plant
0 28 21 12.7
10 25 19 59

Thefloweringrateof thecontrolswas12.7%
while that of treated samples was only 5.9%.

Flower traits of control and treated plants
After the M.V, plants grown in the
greenhouse produced thefirst set of flowers, plants

were cut back and trimmed for two timesin order
to allow new shoots to form. New shoots were
observedfor variations. Inthecontrol flower itself,
there were differences in flower color, size and
number of ray florets; the color varied from light
purpleto deep purple; thesizevaried from small to
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large and the number of ray florets varied from
semi double to double as shown in Figure 2.

However, variation in treated plants was
moreextensivethanthecontrolsasin Figure3. The
color ranged from deep purpletolight purpleandto
almost yellow tinge. The size of inflorescence
varied from plant to plant. The number of ray
floretsvaried from semi doubleto doubleand from
simple to compact and complex.

When three distinct types of flower color
were compared as shown in Figure 4, they were

Figure2 Control plants with different flower
color, size and number of ray floretsin
each inflorescence.

Figure3 Treated plants with varying in flower
color, size and number of ray floretsin
each inflorescence.

grouped as deep purple, light purple and yellow
tinge. The plants with these traits have been
multiplied by tissue cultureaswell asby cutting to
produce new clones and testing for market
acceptance will be done later.

Formour experiment ontheeffect of gamma
irradiation on in vitro culture of chrysanthemum,
we found that irradiated shoots at 50 Gy and over
were unable to produce shoots and soon die. This
finding is consistent with the precious detailed
study of Thin et al. (2000) They reported that by
irradiating nodal explants of two cultivars of
chrysanthemumwith gammaraysat 50 Gy, noneof
nodal explants were able to produce shoots. Then
the useful doses for mutation induction in
chrysanthemum have been suggested as 10-20 Gy
for in vitro cultures and 10-25 Gy for rooted
cuttings(Thinetal. 2000; Broertiesand VanHarten,
1988). There are numerousreports on alteration of
flower colour of ornamental plants arising after
mutagenic treatment. Schum and Preil (1998)
reportedthat 55% of therecordsoninduced mutation
in ornamental plants concerned changesin flower
colour and 15% in flower morphology. To create
flower colour variability by mutation in
chrysanthemum, selection of an appropriate

Figure4 Three distinct flower color types of
treated plants, varying from light pur-
ple, deep purpleto yellow tinge.
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genotype would be helpful. This would be seen
from many reports on induced mutations in
chrysanthemum. For example, Nagatomi (2000)
demonstrated that pink genotype‘taihei’ hasgiven
rise to many flower colour mutants ranging from
white, light pink, dark pink, orange, yellow, bronze
and striped. Moreover, pink genotypesgaveriseto
several sports that included most of the colours
seen in chrysanthemum (Schum and Preil, 1998).
Inour experiment wewereabletoisolateonly three
distinct groups of mutants : deep purple, light
purpleandyellow tinge. Therefore, purplegenotype
of chrysanthemum that we used in our experiment
might not be suitable for flower colour mutation
induction because it gave rise to few mutants of
interest.

From the study, it demonstrated that by
using tissue culture technique in combination with
gammarays, flower color mutantscould beisol ated
and multipliedinvitro aswell asrooted cuttingsto
producenew varietiesof chrysanthemum. However,
this technique is to be improved to achieve more
variations, not only in mutation induction step but
a soin separating the mutated sectorsfrom those of
normal tissues. Theexperiencesuggested that some
useful variants might be lost during cutting back
the treated shoots in the greenhouse, because they
were discarded instead of being propagated to
obtain variants.

CONCLUSION

Threedistinct typesof flower color mutants
wereisolated from the purple color clone of spray
type of chrysanthemum after treating with gamma
rays. Variations were also observed for size and
shape of flowers. Flower mutantswere propagated
and multiplied to produce pot plant and will be
further tested for market acceptance.
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