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Solanum nigrum L. comprises one of the most wide
spread and variable species groups of the genus 
Solanum. (Edmonds 1977). Members of this genus 
exhibit variability and consist of a polyploid series 
based on X = 12 chromosomes (Bhaduri 1933;Steb- 
bins and Paddock 1949

Even though much has been published on the cytogen
etics of Indian forms of S.nigrum ‘t/.complex (Ma- 
goon et al 1962; Tandon and Rao 1966 a,b: Chen- 
naveeraiah and Paiil 1968; Venkateswarlu and 
Krishna Rao 1972), no effort has been made to relate 
this to classification. Recently the nomenclature! 
problems of this species group have been setiled and 
the correct names for different cytotypes have been 
proposed (Hawkes and Edmonds 1972; Henderson 
1974; Edmonds 1972,1977,1984 a, b).

Ganapati and Rao (1986) attempted to determine the 
correct taxonomic status o f the S.nigrum complex 
occurring in India. On the basis of comparative mor
phological and cytological studies of the forms col
lected from different floristic regions of India, they 
concluded that the diploid, tetraploid and hexaploid 
cytotypes are in fact S.americanum Mill .vaT.patulum 
Edmonds, S. villosum  Mill, subsp. minimum (Bemh 
ex Willd.) Edmonds, and S.nigrum L. subsp. nigrum, 
respectively.

that although much of cytogenetical work was done on 
the different cytotypes o f Indian S.nigrum  complex 
Kothekar and Dnyansagar 1985; Kothekar 1987)/ 
none has attempted to study the induced mutational 
aspectoflhisgroupofpIants.TherefOrc, it wasplanncd 
to induce mutations in the polyploid series of this 
species by making use o f different mutagens such as 
gamma rays, ethyl mcthanesulphonate (EMS), diethyl 
sulphate (DES) and ethylene imine (El). The present 
communication deals with the effect o f these mutagens 
on the commencement o f flowering and induction of 
floral abnormalities in the diploid and tetraploid cyto
types of S.nigrum complex.

MATERIALS & M E T H O D S  Seeds of 
diploid and tetraploid cytotypes of S. nigrum  complex 
of equal size and uniform moisture content were irra
diated with 5,15,25 and 35 kR of “  Go rays.They were 
also subjected to treatment separately with mutagens 
such as EMS (0.05 %, 0.10% an d ) 0.15%), DES (0.02 
%. 0.06% and 0.10%) and E l (0.0025 %, 0.005 % and 
0.0075%)for 18 h. The treated seeds were washed, 
soaked in distilled deionised water for 3 h and sown in 
the field. All the treatments were replicated twice. The 
plants of Mj generation were carefully studied pertain* 
i ng to the number of days taken for the commencement 
of flowering and induction o f floral abnormalities in 
case of diploid and tetraploid cytotypes.

A perusal o f the related publications clearly revealed From the seed progeny of the M, generation, M,
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Table 1 Data on flowering period of plants raised 
from Mutagen treated seeds in Diploid and Tetraploid Cytotypes of 
.________ _________ Solatium nigrum L. Complex

Dose/Concentration Number of days required for commencement of flowering__________

Ml generation M2 generation

Diploid Tetraploid Diploid Tetraploid

Control 50±0.12 60 ±0.05 49 ±0.20 60 ±0.08

Gamma rays 5 KR 4510.32 58 ±0.10 44 ±0.41 57 ±0.12
15 KR 48 ±0.30 58 ±0.23 46 ±0.31 56 ±0.21
25 KR 5510.27 63 ±0.11 54 ±0.22 62 ±0.16
35 KR 60 ±0.17 66 ±0.12 58 ±0.21 64 ±0.27

KMS 0.05 % 58 ±0.15 61 ±0.21 57 ±0.10 61 ±0.23
0.10 % 60 ±0.20 62 ±0.28 60 ±0.21 62 ±0.26
0.15 % 62 ±0.22 63 ±0.30 62 ±0.25 62 ±0.31

DES 0.02 % 61 ±0.27 64 ±0.32 59 ±0.31 63 ±0.33
0.06 % 63 ±0.36 66 ±0.41 61 ±0.32 66 ±0.38
0.10 % 66 ±0.38 68 ±0.42 63 ±0.34 68 ±0.39

El 0.0025 % 59 ±0.20 62 ±0.27 58 ±0.26 61 ±0.31
0.005 % 61 ±0.26 64 ±0.32 60 ±0.27 63 ±0.35
0.0075 % 64 ±0.31 65 ±0.33 63 ±0.30 63 ±0.35
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generation was grown. Ii was closely screened in 
regard to flowering and readings were recorded.

RESULTS & DISCUSSION : Thccffcci 
of gamma rays on ihc commencement of flowering in 
the diploid and tetraploid cytotypes of S. nigrum 
complex was observed in the form of (1) an early 
flowering at 5 kR and 15 kR in both the cytolypes, and 
(2) delay in the flowering period at the higher doses of 
25 kR and 35 kR (Table l).With chemical mutagen 
the flowctring was delayed. In the Ma generation 
almost the same trend continued.

A significant variation regarding the size of flowers 
was noted in ihc plants of M, generation of the diploid. 
Some flowers produced by the treated plants were 
large.
Variauon in the floral parts was also noticcd. The 
number of petals varied from 4 to 7 against the usual 
5 in control. Fusion between flowers along their 
lengths was also noted in the treated population of the 
diploid. In ihc tetraploid, however, no such changes 
were noted.

Early flowering due to gamma ray or EMS treatment 
has been reported in a few plants: Rauvolfia 
serpentina (Tome, 1967) potato, Jauhcr and Singh 
1969, rice (Roy and Jana 1973) and Turncra ulmifolia 
(Tarar and Dnyansagar 1980). According to George 
and Nayar (1973), induction of an early flowering 
could be due to physiological changes caused by 
irradiation. Kuzin el al (1972) and Joshi and Bhat- 
tacharya (1974) indicated increased production of 
flowering hormone as the likely reason for tljc stimu
latory effect observed after gamma ray treatment

Certain floral abnormalities were observed in the 
diploid population treated with mutagens. Gupta 
(1969) and Kaickcr et al. (1971) noted flowers with 
reduced or increased petal numbers and size in 
Poriulaca and Tithonia plants, respectively, after 
gamma ray treatment. The induced variation in floral 
parts was also reported by Jahagirdar (1975) in Foe- 
niculum vulgare and Tarar and Dnyansagar (1980) in

Turnera ulmifolia. According to Gunckel and Spar
row (1954), the floral abnormal ities occur mainly due 
to physiological or biochemical disturbances. Gupta 
and Samata (1967) opined that certain disturbances 
caused by radiation during differentiation of different 
organs of the floral buds caused the development of 
floral abnormalities.

Flowering was delayed in diploid and tetraploid ex
posed to high doses of gamma rays and to chemical 
mutagens. Reports regarding delayed flowering due 
to different mutagenic treatments have been made by 
Bowen ei al. (1962) in Chrysenihemum, Povilaites 
(1969) in Nicotiana labacum, Jahagirdar (1975) in 
Foeniculum vulgare and Tarar and Dnyansagar 
(1980) in Turnera ulmifolia. Gunckcl et al. (1953) 
attributed delayed flowering mainly to the disturbed 
hormone and enzyme synthesis. Gaikwad (1975) 
suggested that the changes induced in the cell metabo
lism which help to increase the period of vegetative 
phase could be the reason for delayed flowering. It is 
possible that the damage caused by high doses of mut
agen to the primordial or mcristematic tissue might 
have delayed the emergence of floral buds, inducing 
late flowering.

The diploid plant is relatively more sensitive to the 
mutagens than the tetraploid as far as flowering is 
concerned. The sensitive nature of the diploid is 
further substantiated by the fact that quite a good 
number of floral variations were induced in its popu
lation while in the tetraploid, none of them could be 
detectable. It looks as if the duplicated state of the 
genome in the tetraploid gives some sort of protection 
to the changes caused by mutagens.
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