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Abstract: Mutagenesis in crop plants significantly influences the morphological and physiological parameters
which in turn enhances resistance or susceptibility to the infesting insects. Keeping this in view, influence of
chemical mutagens viz., Diethyl Sulphate (DES) and Ethyl Methane Sulphonate (EMS) on resistance against
whitefly,  Bemisia  tabaci  Gennadius  (Aleyrodidae:  Hemiptera),  in  an  already identified insect tolerant
tomato  accession  namely  Varushanadu  Local  was  studied  in  comparison with a susceptible check, I 979.
The mutagenised plants were evaluated under pot culture conditions at Annamalai University, Annamalainagar,
Tamil Nadu, India during 2007-2008. Plants of the insect tolerant accession, Varushanadu Local mutagenised
with EMS at 0.2 per cent had the minimum whitefly population (15.27 numbers/plant) and the maximum plant
height (120 cm). But fruit yield was recorded to be the maximum in plants mutagenised with EMS at 0.3 per cent
followed by DES at 0.1 per cent.
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INTRODUCTION screening of 321 accessions, an insect tolerant tomato

Tomato  (Lycopersicon  esculentum  Mill)  is  one  of [1], to be resistant/tolerant to fruit worm, Helicoverpa
the most popular vegetable crops. Among the major armigera  Hubner (Noctuidae: Lepidoptera) leaf
constraints  in  the production of tomato, whitefly, caterpillar, Spodoptera  litura    Fabricius   [2]   and
Bemisia tabaci Gennadius (Aleyrodidae: Hemiptera) is whitefly, Bemisia tabaci Gennadius [3] was selected for
serious. B. tabaci is a polyphagous, cosmopolitan insect inducing chemical  mutation.  In  comparison,  susceptible
pest  inflicting  heavy  loss  directly as well as indirectly check,  I-979 identified earlier was also evaluated.
by transmitting the leaf curl viral disease. Though the Chemical mutagens namely Ethyl Methane Sulphonate
genetic diversity of tomato offers ample scope for (EMS) [C H SO ] (M/s. National Scientific Suppliers,
exploitation and development of insect resistant/tolerant Pondicherry,  India)  with  a  molecular weight of 154.19
lines, often such resistance is associated with poor and Diethyl Sulphate (DES) (CH SO OC H ) (M/s. Himedia
agronomic and yield attributes. Hence an attempt was Laboratories Pvt. Ltd., Mumbai, India) with a molecular
made to induce mutagenesis using Diethyl Sulphate (DES) weight  of  124.16 were used at various concentrations.
and Ethyl Methane Sulphonate (EMS) in an already For each treatment, 300 well filled seeds were presoaked
identified insect tolerant accession and the mutagenized in distilled water for six hours at 30±2°C with intermittent
plants   (M )    were    evaluated   for   resistance  against shaking.  Seeds  were  treated  with DES @ 0.09, 0.1 and1

B. tabaci and for yield attributes and the results are 0.2 per cent and EMS @ 0.2, 0.3 and 0.4 per cent for 12h.
reported in this paper. After the treatment, the seeds were washed twice in 200 ml

MATERIALS AND METHODS room temperature, with gentle shaking, followed by three

The   present   investigation   was   carried   out  at seeds were sown in soil in earthen pots (30 cm dia) and
the Department of Entomology, Faculty of Agriculture, grown in a green house at a mean temperature of 30°±3°C
Annamalai University during 2007-2008. Based on and  a  relative humidity of 75±5%. The mutagenized (M )

accession  namely Varushanadu Local identified earlier

4 10 4

2 2 2 5

of 3 per cent sodium thio sulphate buffer for 20 minutes at

washes in 200 ml distilled water. The mutagenized (M )1

1



Advan. Biol. Res., 3 (5-6): 159-161, 2009

160

seeds were sown in soil in earthen pots (30 cm dia) and
were grown along with suitable control (non-mutagenized)
plants. Observations on whitefly population per plant
were recorded at weekly intervals in five plants per
replication and the mean was computed and plant height
was recorded on 90  day. Yield of un infested fruits were 0.2% 15.27 (22.97) 26.77 (31.15)th

recorded at each harvest from three randomly selected
plants in each replication and finally the total yield per
plant was computed and expressed in Kilogram (kg).

Experiments were conducted in a two factor
randomized design with three replications each and the
data were subjected to analysis of variance [4] to calculate
the critical difference.

RESULTS AND DISCUSSION

In this study, the minimum whitefly population was
recorded in the insect tolerant accession Varushanadu
Local  mutagenized  with  EMS  at  0.2  per  cent  followed
by  DES  at  0.1  per  cent  as  against the maximum
whitefly population in non-mutagenized plants of the
susceptible check, I 979 (Table 1 and 2). In a similar study,

Table 1: Influence of DES induced mutagenesis in tomato accessions on
whitefly resistance and yield characters

Accession
Varushanadu Local I979
--------------------------------------------------------

Mutagen Whitefly population (number/plant)
0.09% 21.60 (27.69) 25.44 (30.28)
0.1% 16.66 (24.08) 23.66 (29.10)
0.2% 17.82 (24.96) 25.21 (30.13)
Control 34.00 (35.65) 44.33 (41.73)

SED CD (p = 0.05)
Between accessions 0.31 0.66
Among treatments 0.44 0.94
Accessions × Treatments 0.62 1.33
Plant height (cm)
0.09% 111.66 59.00
0.1% 91.66 56.67
0.2% 93.33 55.00
Control 83.33 51.66

SED CD (p = 0.05)
Between accessions 4.51 9.68
Among treatments 6.38 13.70
Accessions × Treatments 9.03 19.37
Fruit yield (kg/plant)
0.09% 1.325 0.800
0.1% 1.433 0.950
0.2% 1.366 0.966
Control 0.966 0.600

SED CD (p = 0.05)
Between accessions 0.07 0.15
Among treatments 0.10 0.22
Accessions × Treatments 0.14 0.31
Each value is a mean of three replications, Values in parentheses are arcsine
transformed values

Table 2: Influence of EMS induced mutagenesis in tomato accessions on
whitefly resistance and yield characters

Accession
Varushanadu Local I979
----------------------------------------------------------

Mutagen Whitefly population (number/plant)

0.3% 19.38 (26.11) 29.66 (32.99)
0.4% 27.99 (31.94) 24.22 (29.47)
Control 37.78 (37.91) 48.38 (44.07)

SED CD (p = 0.05)
Between accessions 0.41 0.89
Among treatments 0.59 1.27
Accessions × Treatments 0.83 1.79
Plant height (cm)
0.2% 120.00 80.00
0.3% 110.00 75.00
0.4% 115.00 60.00
Control 100.00 75.00

SED CD (p = 0.05)
Between accessions 5.77 12.38
Among treatments 8.16 17.52
Accessions × Treatments 11.54 24.76
Fruit yield (kg/plant)
0.2% 1.250 0.600
0.3% 1.450 0.800
0.4% 0.950 0.650
Control 0.850 0.450

SED CD (p = 0.05)
Between accessions 0.02 0.05
Among treatments 0.03 0.07
Accessions × Treatments 0.04 0.10
Each value is a mean of three replications, Values in parentheses are arcsine
transformed values

Fig. 1: Influence  of  chemical  mutagenesis  of  the
tomato accession Varushanadu Local on whitefly
population and plant height

Sharma  and  Bhatnagar  [5]  observed  enhanced
resistance in soybean towards stemfly, Melanagromyza
sojae  (Zenht.),  when   mutagenised   with   gamma  rays
@ 200 kR.
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Fig. 2: Influence of chemical mutagenesis of the tomato accessions against leaf caterpillar, Spodoptera litura
accession I 979 whitefly population and plant Fab. Insect Sci., 15: 141-146.
height 4. Gomez, K.A., Gomez, A.A., 1984. Statistical

With regard to plant height, plants of the accession and Sons, New Delhi, pp: 680.
Varushanadu Local treated with EMS at 0.2 per cent dose, 5. Sharma, A.N. and P.S. Bhatnagar, 1996. Radiation
were the tallest whereas non-mutagenized plants of I 979 induced mutants for resistance to stemfly in
were the shortest (Fig. 1 and 2). soybean. Mutat. Breed. Newslett. 42: 9-10.

Fruit yield was the maximum in insect tolerant 6. Manuel  Gonzalez,  L.,  L.  Chavez,  R.  Ramirez   and
accession  Varushanadu   Local   treated   with   EMS   at Y. Camejo, 2002. Agricultural yield and internal
0.3 and DES 0.1 per cent (Tables 1 and 2). In similar quality of fruits in tomato plants (Lycopersicon
studies on mutagenesis in tomato culture Campell-28, esculentum Mill.) from seeds irradiated with X rays.
Manuel Gonzalez et al. [6] observed X-radiation at rates Alimentaria, 40: 113-116.
of 5 and 20 kR increased the yield and improved the fruit 7. Shaikh, M.A.Q., 1992. Mutagenic irradiation of
quality while Shaikh [7] reported gamma rays @ 200 kR tomato (Lycopersicon esculentum Mill.), Mutation
increased the fruit number and fruit quality in tomato Cv. Breeding News Letter, Vol. 42. International Atomic
Bahar. In other solanaceous crops also, such yield Energy Agency, Vienna, pp: 28-29.
increase due to chemical mutagenesis was observed as 8. Pillai, P.S. and S. Abraham, 1996. Improvement of fruit
reported by Pillai and Abraham[8] in sweet pepper and characters and yield in sweet pepper by induced
Amarnath and Prasad [9] in tobacco. mutations. Mutat. Breed. Newslett, 42: 17-18.
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