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Determination of LD, for induced mutagenesis
through Gammaand Ethyl M ethanesul phonatein
Periwinkle[CatharanthusroseusL .] .) cv. LOCAL

H K. KANNABIRAN, K. RAJAMANI, J. SURESH, R. JOHN JOEL AND D. UMA

SUMMARY : The present study was conducted during 2016-17 to determine the lethal dose (LD,) of
physical and chemical mutagens on periwinkle (Catharanthus roseus L.) cv. Local. The mutagens
utilized for this study were physical mutageni.e., gammaradiation dose ranging from 5, 10, 15, 20, 25,
30, 35, 40, 45, 50, 55 and 60 kR and chemical mutagen i.e., chemical mutagen, Ethyl methanesul phonate
(EMS) ranging from 10, 20, 30,40, 50 and 60 mM. The germination percentage (94.00 %) and survival
(20.00 %) for gammaand (65.00 %) and survival (35.00 %) for EM Swas greatly influenced by mutagenic
treatments, respectively. The mutagenic doses or concentrations are determined by the LD, value for
the mutagens used. The results of probit analysis revealed that the seeds treated with gamma rays 40
kR and EM S30 mM showed 50 per cent mortality over other mutagenic treatments. The other traitsviz,
shoot length (4.1 cm) and root length (5.5 cm) for gamma and for EM S shoot length (3.8 cm) and root
length (4.9 cm) ultimately exhibited alinear reduction with every increasing treatment doses.

How tocitethisarticle: Kannabiran, K., Rgjamani, K., Suresh, J., Joel, R. John and Uma, D. (2017). Determination
of LD, for induced mutagenesis through Gamma and Ethyl Methanesul phonate in Periwinkle [ Catharanthus
roseus L.] .) cv. LOCAL. Agric. Update, 12(TECHSEAR-5) : 1345-1349; DOI: 10.15740/HAS/AU/
12. TECHSEAR(5)2017/1345-1349.

and subtropical areasintheworld (Lewisand
Elvin, 1977). It is found to be an evergreen
sub-shrub or the herbaceous plant that grows
toabout 1 mtall with dark pink flowers(Frode
and Mediros, 2008). The Mutation Breeding
isatool which can be easily used for creation
of genetic variability Venkateswarlu et al.
(1988); Bhattacharjee (1998) and Chatterjee
et al. (1978) hasa so studied the mutagenesis
approach for the crop improvement in C.
roseus.

BACKGROUND AND OBJECTIVES

Periwinkle (CatharanthusroseusL.) G
Don belongs to the family Apocyanaceae
commonly known as ‘Sadabahar’,
‘ShavamNaari’ ‘Nithyakalyani’,
‘Sudukattumalli’ in Tamil. It is a perennial
tropical glycophyte plant, native of
Madagascar and from there; it has spread to
India, Indonesia, Indo-china, Philippinesand
other parts of the world. However, it is also
widely cultivated and naturalizedin thetropical
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Among the commercially important medicinal plants
in Indiaperiwinkle play an important role because of its
ability to synthesize a wide range of terpenoids indole
alkaloids (TIAS), export value, and consistent demandin
other countries. Tamil Nadu leadsin periwinklecultivation
with nearly 2000 ha spread in dry districts of
Virudhunagar, Madurai, Trinelveli districts. Itisknown
to biosynthesize more than 130 alkaloids (Van Der
Heijden et al., 2004). Periwinkle contains dozens of
alkaloids, among themvincristineand vinblastine arethe
maj or which plays animportant rolein western medicine
as potent anticancer agents. Vinca akaloids are the
second-most-used class of cancer drugs and will stay
among the original therapies (Moudi et al.,2013). These
anticancer alkal oids are expensive (Fonttanel and Tabata
1986). Vinbalstine has been extensively used in
combination with cis platinum and bleomycin to treat
testicular and ovarian cancers (Pratt, 1994).

Various breeding methods are followed to improve
the crop growth, yield and disease resistance. Among
the varioustype of breeding methods, induced mutation
plays an important role in crop improvement. In plant
breeding, induction of mutation has become an effective
way of supplementing existing germplasm and improving
cultivars (Micke, 1987). Production of mutants by
physical and chemical mutagenesis is impartially
economical. Chemicalsmainly cause point mutationsand
ionizing radiations normally cause chromosomal
rearrangements and deletions (Bhat et al., 2007).
Induced mutations are essential to enhance the rate of
genetic variability. The normal term LD, refers to the
amount of material given to test organismswhich causes
50 per cent death (either physical or chemical mutagens)
and it isconsidered which high frequency of mutationin
the plant. Therefore this study was undertaken to optimize
thelethal dose for gammaand ethyl methane sulphonate
inperiwinklecv. LOCAL.

RESOURCES AND METHODS

The present investigation was conducted at Botanical
Garden, Department of Medicinal and Aromatic Crops,
Horticultural College and Research Institute, Tamil Nadu
Agricultural University, Coimbatore during the year 2016.
Physical mutagen (gamma ray) was employed, which
was applied to seeds pre-soaked for 24 hrsin water and
then subjected to exposure dosage fro 5, 10, 15, 20, 25,
30, 35, 40, 45, 50, 55, 60 kR (krad) in the gammachamber
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installed at the orchard of Horticultural College and
Research Institute, Tamil Nadu Agricultural University
Coimbatore, Similarly for EM S the dosage range from
10, 20, 30, 40, 50, 60mM. Gammaray source was Cobalt
- 60in 1000 Ci, emitting 5000 rads per minute at thetime
of irradiation.

The LD ., values of gamma and Ethyl methane
sulphonate were determined based on the probit analysis
using SPSS version 17 (Finney, 1971 and 1978). Under
field conditions, the observationslike survival on 30" day,
plant height on 30" day and at maturity (Six month
approx.), were calculated for each treatment and
expressed as per cent over control. The percentage in
respect to germination on 15 days, survival (15 days),
were analyzed and subjected to arcine transformation
(Hayes et al.,1970). The significant difference among
characters was brought out by resorting to method as
proposed by Panse and Sukhatme (1967).

OBSERVATIONS AND ANALYSIS

The germination percentage and plant survival rate
were found to be greatly affected by mutagenic
treatments. LD, is of great importance to know the
sensitivity of different genotypesto the critical dose of
mutagens causing 50 per cent mortality. Effects of gamma
rays and EMS on seed germination and survival
(observed on 15" and 30™ day, respectively) are
presented in the Table 1.

The response of seeds for gamma rays and EMS
are presented in Table 3 and 4. In both the mutagens
reduction in germination and survival was noticed, with
increasing dose of mutagens. The germination percentage
ranged from 28.00 to 94.00 per cent and 32.00 to 65.00
per cent compared to control (98.00 %) in physical
(gamma rays) and chemical (EMS) treatments,
respectively. The maximum lethality was observed in
gamma 60 kR (28.00) followed by 55 kR (32.00) and
50kR (39.00), similarly in EM S the maximum |ethality
was observed 60 mM (32.00) followed by 50 mM (36.00)
and 40 mM (42.00). The mutation effect showed asimilar
effect as reported by Verma et al. (2013) decrease with
increase in the dose or concentration of mutagens.

In the present study lethal dose (LD,,)) was
determined based on survival of plants derived from
radiated seeds (Fig. 1 and 2). The germinati on percentage
of periwinkle seedlingsranged from 28 per cent (60 kR)
to 94 per cent for the treatment of gamma ray(5 kR),
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For EM S the seed germination percentage ranged from
32 per cent (60 mM) to 65 per cent (5 kR). The lowest
survival of plants were observed at 55- 60 Kr (Table 3
and 4). The mortality of plants increased linearly with
theincrease of gammaray doses. The LD, of periwinkle
was observed 40 kR in gamma radiation (Table 1).
Subjecting the plants propagules to the higher dosage

Calculating LD50/LCS0 using Prohit Analysis
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Fig. 1: Probit analysis calculation for

irradiation

LD, of Gamma

lead to the deleterious effect. The similar trend in the
lethal dosewas observed by Mangaiyarkarasi et al., 2014
in Cathranthus roseus, Jayakumar and Selvargj (2003)
in sunflower, and Jabee and Ansari (2005) in chickpea.
The results showed that differences among the
radiation doses consi derably influenced the shoot and root
length. Critical dose that prevented the root elongation

Calculating LD50/LC50 using Probit Analysis
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Fig. 2: Probit analysis calculation for LD, of EMS

Table 1: Probit analysisfor the deter mination L Ds, of gamma radiation in Catharanthusroseus cv. LOCAL

Treatments No. of seeds sown Number of seeds germinated Mortality percentage (%) Probit value
5Kr 100 98 20 % 4.16
10Kr 100 94 25 % 4.33
15Kr 100 89 29% 4.45
20 Kr 100 85 33% 4.56
25 Kr 100 79 38% 4.69
30 Kr 100 73 41% 477
35Kr 100 68 45% 4.87
40 Kr 100 62 49% 4.97
45 Kr 100 51 54 % 5.10
50 Kr 100 46 58 % 520
55 Kr 100 39 60 % 5.25
60 Kr 100 32 63 % 5.33
Table?2: Probit analysisfor L Ds, of EM Sin Catharanthus roseus cv. LOCAL

Treatments No. of seeds sown Number of seeds germinated Mortality percentage (%) Probit value
10 mM 100 65 35% 4.82
20 mM 100 57 43 % 5.07
30 mM 100 50 50 % 5.29
40 mM 100 42 58 % 5.56
50 mM 100 36 64 % 5.80
60 mM 100 32 68 % 5.98
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Table 3 : Effect of Gamma on ger mination per centage and growth parametersin Catharanthus roseus cv. LOCAL

Treatments Number of seeds sown Germination percentage (%) Shoot Iength Root length
Control 100 98.00 4.1 55
5Kr 100 94.00 38 49
10Kr 100 89.00 37 44
15Kr 100 85.00 34 4.1
20 Kr 100 79.00 31 39
25Kr 100 73.00 29 37
30Kr 100 68.00 25 34
35Kr 100 62.00 21 31
40 Kr 100 51.00 18 2.8
45 Kr 100 46.00 16 25
50 Kr 100 39.00 13 21
55 Kr 100 32.00 11 18
60 Kr 100 28.00 0.8 15
Mean - 1.78 247 3.36
C.D. (P=0.05) - 0.01 0.09 0.15
SE.+ - 0.02 0.04 0.07
Table4 : Effect of EM S on germination percentage and growth parametersin Catharanthusroseus cv. LOCAL

Treatments Number of seeds sown Germination percentage Shoot length Root length
Control 100 81 % 38 49

10 mM 100 65 % 35 45

20 mM 100 57 % 31 41
30mM 100 50 % 2.7 36

40 mM 100 42 % 23 32

50 mM 100 36 % 21 2.7

60 mM 100 2% 17 24
Mean 1.69 2.74 3.62
C.D. (P=0.05) 0.01 0.10 0.13
SE. + 0.02 0.04 0.06

variedfrom 0.1to 0.5 kR. In higher radiation dose, there
werethe reduction in the germination comparing to non-
treatment control (Chaudhuri, 2002). Subsequently seeds
are treated with physical and chemical mutagens based
on the survival percentage at 40 kR of gammarays and
30 mM of EMS (Table 2). The further selection of
desirable mutants at |ater stages based on specific traits
can be used to develop trait could be useful asaselectable
marker for indirect selection for several traitswhich are
needed to be studied in periwinkle (Kulkarni and
Baskaran, 2014).

Conclusion :

Therefore, the determination of lethal dose,, by
calculating the germination of seed, plant height, root
length under the M, generation was obtained. Based on
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the probit analysisfrom survival of treated materials, the
LD,, doses for gamma irradiation and Ethyl Methane
Sulphonate were 40 kR and 30mM, respectively. The
datarecording to root and shoot length and germination
percentage were collected and recorded and al so variable
means considered. Based on |ethal dose obtained from
the above experiment, the higher and lower dose
treatment of both EM S and Gamma were subjected to
raisingfor M, generationinthemain field. Subsequently
the selected plants and their seeds were separately
transferred to M, generation after harvesting M,. The
M., generation plants were being further will be observed
for variability based on qualititative and quantitativetraits
of major concern.
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