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Influence of gamma radiations and EMS on
morphological characteristics of gladiolus cv.
PINK BEAUTY

H MONIKA YADAV, VINITA RAJPUTL R.S. SAHARAN? SK. SEHRAWAT!?
AND RAVIKA?Z

ABSTRACT : Thecorms of gladioluscv. PINK BEAUTY weretreated with gammarays (0, 3, 6,
9kR), EMS (0. 0.2, 0.4, 0.6 %) both alone and in combination including control i.e. untreated.
Different vegetative, floral and corm parameterswererecorded. The daystaken for sprouting of
corms were del ayed after treatment with gamma rays and recorded maximum at 6 kR + 0.2 %
(26.78 days). Duration of sprouting was decreased by EM S and was observed to be maximum
at 3kR gammarays (100%). The gladiolus plants could not survivein treatments of gammarays
and its combination with EMS. On the basis of above observations, it may be concluded that
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ladiolus (Gladiolus species) belongs to family
Goridaceae and subfamily Ixioidaceae. It isnative
f South Africa and is attributed as “Queen of
bulbous ornamentals” due to its popularity amongst the
bulbous ornamentals in the world. Gladiolus is an
important cut flower crop which possesses a great
potential for export market to European countries
especially during winter. In India, gladiolus is
commercially grown in west Bengal, Odisha, Uttar
Pradesh, Uttarakhand, Tamil Nadu, Punjab, Haryana,
Madhya Pradesh, Delhi and Rajasthan. Ever increasing
demand particularly in citiesand towns of Indiamakeit
an important cut flower which is now available in the
Indian markets round the year.

Commercial success of any crop depends upon the
availability of suitable cultivars to suit the need of the
consumers. Present day cultivars have arisen asaresult
of multicross between various species and varieties

which show presence of large amount of variation exists
in gladiolus. Other than hybridization, mutation also
creates variation. Mutation is a natural process which
creates changes in DNA sequences. The genetic
variation created is useful becauseit helps populationto
survive and change over time. Similarly, experimental
mutagenesis permitsto increase possibilities of creation
of variability with high ornamentation (Cantor et al.,
2002). Induced mutation with gamma radiation and
chemical mutagensin ornamental plants have been used
for genetic changes, high flower yield, diseaseresistance,
early maturity, etc. Gammarays are known to influence
plant growth and devel opment by inducing cytological,
genetical, biochemical, physiological and morphogenetic
changesin cell andtissues (Abdullah et al ., 2009). Ethyl
methane sul phonate is avery potent mutagen which adds
its alkyl group to basesin DNA, causes a mistake and
produces point mutations. Therefore, the present study
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has been carried out to study the effect of EMS and
gamma rays on various morphological characters of
gladioluswith the objective of creating genetic variations
inthe subjected plant material.

RESEARCH METHODS

The present investigation was carried out during
2012-13 at the Experimental farm, Department of
Horticulture, Chaudhary Charan Singh Haryana
Agricultural University, Hisar. Uniform sized corms(3.5-
4.0 cm) of gladiolus cv. PINK BEAUTY were selected
and treated with EM S (0.2, 0.4, 0.6%), gammaradiation
(0, 3, 6, 9kR) and their combinations. Gammatreatment
wasgiven in gammaradiation chamber (GC-900, Cobalt
60 source emitting 1 kR/ 16 minutes). After treating the
cormswith EM S and combination (EM S+ gammarays),
corms were washed thoroughly in running water. The
treated cormswere planted in the well prepared beds of
size1x 1 m?ataspacing of 25x 25cmand 5-7 cm deep
insoil in Randomized Block Design (RBD) inreplicates.
Before planting the corms were dipped in 0.2 per cent
bavistin for 30 minutesand air dried in shade. Standard
package of practices were followed accordingly. For
collection of morphological data, 16 plantsin alot per
replication were observed and average was calcul ated.
Variousgrowth parameters such asduration of sprouting,
sprouting percentage, plant height, floral characters,

length of spike, corm weight, diameter, etc. were
calculated and analyzed statistically at different period
of time.

RESEARCH FINDINGS AND DISCUSSION

The EMS treatment and gamma radiation
significantly affected the various morphological
characters of gladiolus cv. PINK BEAUTY. The results
obtained from the experiment are discussed bel ow:

Effect on sprouting characters:

The datain Table 1 revealed that the treatment of
corms with gamma rays alone or in combination with
EM S significantly delayed the days taken for sprouting
of corms as compared to control and EMS alone. The
maximum delay wasrecorded in T, (26.78 days) which
was at par with T, (26.59 days), T, (26.00 days), T,
(24.33 days), T, (24.08 days) and T, (23.21 days). The
minimum days taken for sprouting of corms were
observedin cormsin T, followed by T, and control. The
duration of sprouting was maximumin T (29.50 days)
whereasthe minimum duration was observed in T, (13.50
days) which was at par with T, and T,. The treatment
of cormswith gammaraysalone or in combination with
EMS decreased the sprouting percentage of corms as
compared to control and EMS alone except in T, T,
and T, where sprouting percentage was increased as

Tablel: Effect of chemical and physical mutagens on vegetative parameter s of gladiolus cv. PINK BEAUTY

Treatments (Gamma + EMS) Days taken for sprouting of corms Duration of sprouting (days) Sprouting percentage
Ti1- OkR + 0.0% (Control) 13.86 18.33 95.83
To- OkR + 0.2% 11.83 13.50 95.80
Ts- OkR + 0.4% 11.77 13.66 97.90
T4 OkR + 0.6% 14.32 15.00 97.90
Ts- 3kR + 0.0% 21.66 26.50 100.00
Te- 3kR +0.2% 19.49 22.50 95.83
T7- 3kR + 0.4% 17.54 18.83 97.90
Ts- 3kR + 0.6% 18.85 24.83 95.80
Te- 6KR +0.0% 23.21 25.50 91.63
Tio0- 6kR +0.2% 26.78 29.50 97.90
Tu- 6kR + 0.4% 22.72 25.83 87.46
Ti- 6kR + 0.6% 22.69 25.16 93.73
Tis- 9kR + 0.0% 26.00 25.33 87.46
T 9KR + 0.2% 24.33 27.66 83.30
Tis- 9kR + 0.4% 26.59 27.33 91.66
Ti6- 9kR + 0.6% 24.08 27.00 87.50
SE. + 1.25 1.28 3.01
C.D. (P=0.05) 3.59 3.67 8.60
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compared to control, it was found maximum in 3 kR
gamma rays dose alone (100%). The minimum
percentage was recorded with T ,. The low dose levels
of mutagens are responsible for stimulating sprouting
substances such as enzymes which are set free by
irradiation and play an important rolein plant metabolic
activities resulting in stimulated plat chromosome
structure and cell division, which suppress growth or
create lethal effect on the cells of the plant and
consequently lead to delay and poor percentage of
sprouting and low survival of the plant. The resultsin
the present study are in conformity with the findings of
Rather et al. (2002), Srivastava et al. (2007), Kumar et
al. (2012) and Berenschot et al. (2008). Khan and Tyagi
(2009) attributed the effects of mutagens on the
merismetic tissues. The decreasein sprouting at higher
doses of the mutagens may also be attributed to
disturbances at cellular level including chromosomal

Table 2a: Effect of chemical mutagen on vegetative and floral characters

damages or due to the combined effect of both.

Effect on vegetative characters :

The plant mortality was observed in corms treated
with gamma rays alone or in combination with EMS
hence no further observation could berecorded for these
treatments. This might be due to the fact that the doses
were supra optimal having negative effects on plant
tissuesresulting in retardation or inhibition of cell divison
and thereby inducing cell death. Similar results were
observed by Solanki (2005) inlentil, Yadavaet al. (2003)
in kodo millet, Kharkwal (1998) and Jabee and Ansari
(2005) in chick pea. The data in Table 2a depict that
plant height and humber of leaves per plant increased
significantly with increase in the dose of EMS as
compared to control. The plant height was found
maximumin T, (125.40 cm), whereas minimumin control
(114.68 cm) which was at par with T, (118.15 cm). The

Treatments (Gamma+ EMS) Plarzt: tr:]e)l ght N(‘J). e(r)fpll?;\{es mlljtlagns ;r?koe? s:)?lr( . No. of spike per plant Lengt(rlrc])qf) spike
T1- OKR + 0.0% (Control) 114.68 8.79 112.29 143 93.04

To- OKR + 0.2% 118.15 8.95 112.80 1.45 101.84

Ts- OkR + 0.4% 120.42 8.87 114.30 1.46 110.88

T4 OKR + 0.6% 125.40 8.73 118.85 1.34 112.83
SE. + 3.30 0.06 0.98 0.06 2.90

C.D. (P=0.05) 35 NS 5.23 NS 742

NS=Non-significant

Table2b : Effect of chemical mutagen on vegetative and floral characters

Treatments (gamma+ EMS) Days talg:;{c;lr c())r;;ming of  No. of s‘fjlicl)(reets per Diameter (ocfn?)asal floret Durati orzd(:y fsl)owering
T1- OkR + 0.0% (Control) 127.59 15.79 11.13 13.39

T2~ OkR + 0.2% 126.93 15.90 11.40 13.39

Ts- OkR + 0.4% 128.41 15.93 11.57 13.19

T4 OKR + 0.6% 128.43 15.59 11.62 12.57

SE. + 0.59 0.35 0.10 0.21

C.D. (P=0.05) NS NS 0.34 NS

NS=Non-significant

Table 3 : Effect of chemical mutagen on corm characters

Treatments (gamma+ EMS) Nc‘;. e(r)fptlzg':;ns Wei ghgI g; tc&;)ms per DiameZSrmc)Jf corm No. of glcgnr?els per We:) %?tp?;n (io(rgr;wels
T,- OkR + 0.0% (Control) 1.34 24.47 4.17 12,55 2.49
To- OkR + 0.2% 149 30.91 411 14.38 2.58
Ts- OkR + 0.4% 1.40 3127 4.08 14.70 2.77
T4 OkR + 0.6% 1.34 34.77 457 18.21 4.25
SE. + 0.04 2.06 1.26 1.18 0.26
C.D. (P=0.05) NS 6.71 NS 1.84 057

NS=Non-significant
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number of leaves per plant did not differ significantly.
Significant increasein plant height over control wasalso
observed by Kole and Meher (2005) which is in
agreement with Venkatachalam and Jayabalan (1997)
findings. Mishra (1998) on contrary reported decrease
in number of leaves at higher doses which may be due
to activation of physiological substances present in corms
at lower doses, whilehigher dosesretard cell division by
arresting mitotic cell division and causing ill effects on
auxins. The mutation may be attributed to adrop in the
auxinlevel (Gordon and Webber, 1955) and inhibition of
auxin synthesis (Skoog, 1935). The maximum daystaken
for initiation of spikewererecordedin T, (118.85 days)
as compared to control (112.29 days). The increase or
decrease in the number of spikes per plant was non-
significant. However, the decrease in number of spikes
may be due to deleterious effects of EMS at higher
concentration. These are in conformity with results of
Bhajantri and Petil (2013) in gladiolus and Roychowdhury
and Tah (2011) in Dianthus. The length of spike also
increased with increase in concentration of EMS
treatment. Thelength of spikewas observed to belongest
in 0.6 per cent EMS treatment (112.83 cm) which was
at par with T, and T,. The shortest length of spike was
observed in control (93.04 cm) which was at par with
EMS at 0.2 per cent (101.84 cm).

It is evident from the data given in Table 2b that
treatment of gladiolus corms with EMS delayed the
number of days taken for opening of basal floret in
treatment 0.2 per cent EMS. The number of florets per
spike also increased except in 0.6 per cent EMS
treatment; however the increase or decrease in number
of daystaken for opening of basal floret, number of floret
per spike and duration of flowering was non-significant.
The diameter of basal floret increased significantly at
higher doses of EMS (0.4% and 0.6%) i.e. 11.57 cm
and 11.62 cm, respectively. Similar stimulated effect on
number of florets per spike was observed by Bhajantri
and Patil (2013).

The treatment of gladiolus corms with EMS
significantly increased the weight of corms per plants
except 0.2 per cent EM S(Table 3). The maximumweight
of corms per plant was recorded in 0.6 per cent EMS
(34.77 g) whereas the minimum was found in control
(24.47 g). Thesignificantly maximum number of cormels
per plant and weight of cormels were recorded in 0.6
per cent EMS (18.21 and 4.25 g, respectively) followed
by T,and T, whileit wasminimumin control (12.55and

2.49 g, respectively). Theresultsarein linewith thework
of Roychowdhury and Tah (2011). The increase in
production of corms and cormels could be due to
activation of enzymes and hormonesresponsible for such
growth.
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