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Abstract

Tuberose (Polianthes tuberosa Linn.) is one of the most important flower crops grown under the tropical and subtropical conditions
in India. The crop is affected by leaf spot disease caused by Alternaria polianthi, which significantly impacts its growth and flower
yield. The disease is prevalent in both single and double varieties, especially in the regions with high rainfall and humidity. A study
was conducted with gamma ray irradiated bulbs using 44 variants of mutant population with one untreated bulb (Control). Among
the variants of mutant population studied in the VM, generation, mutant M333 exhibited significantly highest per cent disease index
(susceptible) compared to untreated control. No incidence of disease was noticed with mutants viz., Ma73c, Mi7gs and M, hence
these were characterized as immune mutants to the leaf spot disease caused by Alfernaria polianthi.
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Introduction

Tuberose (Polianthes tuberosa Linn.) is an important
ornamental flower crop in tropical and subtropical regions
(Biswas et al., 2002) 'l and commercially cultivated in India
for its cut flowers, loose flowers and its highly valued essential
oil (Mishra et al., 2008) "%, However, this crop is susceptible
to various fungal and viral diseases too, impacting the plant’s
growth and flower yield. Among these, leaf spot incited by
Alternaria polianthi is a significant fungal disease (Mariappan
et al, 1977) ), The disease manifests as brown specks on leaf
tips or margins, developing into round to oval spots (10-30 cm
long, 4-5 cm diameter) that can coalesce, causing blight
symptoms. Alternaria polianthi leaf spot in tuberose was first
reported in Coimbatore, Tamil Nadu (Mariappan et al., 1977)
1 and later from the same state (Muthukumar et al., 2007) (121,
The disease is prevalent in both single and double-type
tuberose cultivars grown under high rainfall and humid
conditions. Further, it has been observed to induce certain
mutations in the plant’s DNA, leading to development of new
plant varieties with improved resistance to pests and
diseases (Lourdes et al., 2022) 1. The X-ray and gamma ray
irradiations are another form of ionizing radiation that has been
studied for its effectiveness in plant disease resistance.

Use of gamma ray irradiation is a physical method for
controlling the plant diseases. It does not require administration
of any chemicals. Gamma ray irradiation has been extensively
researched for its potential to manage the plant diseases caused
by fungi, bacteria, viruses and nematodes. Use of gamma ray
irradiation has been shown to be effective in controlling
various fungal diseases in other crops such as gerbera (Ghani
and Sharma, 2019 and Serrano-Fuentes et al., 2022) [3- 13,
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Numerous studies have proven that this technique is effective
in combating plant diseases. For instance, gamma ray
irradiation has been found to be effective in controlling the
powdery mildew, gray mold and downy mildew on
cucumbers (Faris et al., 2016) 12,

Gamma ray irradiation can be used to control the biotic factors
by damaging their DNA and preventing them from reproducing
(Hong et al., 2022) ™. Gamma ray irradiation offers numerous
advantages including the fact that it is a non-chemical method,
which implies no harmful residue on plants. Therefore, this
technique has been considered an ecological method of
controlling the plant diseases. Thus, as of the available
information gamma ray irradiation has its potential to reduce
the disease incidence, hence an attempt was made to investigate
the effect of gamma ray irradiation on tuberose bulbs for
screening of disease resistance.

Material and Methods

The present investigation was conducted in a Completely
Randomized Design with two replications by using 44 variants
of mutant population with untreated bulbs of cv. ‘Hyderabad
Single’ as control, totaling to 45 treatments. Second generation
gamma irradiated bulbs of tuberose were planted in poly bags
possessing dimensions of 14 x 16 inch with 10 kg soil capacity.
Poly bags were filled with potting medium consisting of red
earth, FYM and cocopeat in the ratio of 3:1:1. Recommended
dose of NPK fertilizers were applied as nitrogen in the form of
urea @ 500 g, phosphorous in the form of single super
phosphate @ 1570 g and potash in the form of muriate of
potash @ 410 g for all the poly bags as per the
recommendations of ‘Udyana Pantala Saagu — Samagra
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Yajamanyam’ published by Dr. Y.S.R. Horticultural
University, Venkatramannagudem in four equal doses starting
at the time of planting of bulbs and later at every three months
interval up to 90 days of the crop stage (N:P:K @ 200:80:200
kg/ha).

Leaf samples were neatly cleaned using tissue paper and were
collected in the morning hours between 8:00 - 9:00 AM.
Cleaned leaves were carried to laboratory and with the use of a
scalpel the infected portion was scrapped and the collected
powder was placed on the slide and observed under compound
microscope  for the presence of disease-causing
microorganisms.

The observations on disease intensity were recorded using 0-5
scale (Sharma, 1986) ['"! during the month of November when
the disease expression was found maximum and the per cent
disease index (PDI) was calculated by using the following
formula which was developed by Wheeler (1969) [18],

e of infected leaves on the plant
PDI = S ] P 100

Number of leaves observed X Maximum Disease Score

Scale to measure degree of resistance against leaf spot
disease of tuberose
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exhibited moderately resistant reaction in the field trials. Javed
et al., (2003) 91 obtained 35 and 205 variants after in-vitro
screening in two different varieties of sugarcane and out of
these only 10 and 57 were found to be resistant in both the
varieties respectively after field trials. In-vitro selection and
final screening of red rot resistant lines of sugarcane after field
trials has also been reported by Naik and Vedamurthy (1997)
U131 Javed et al., (2001) B and Shahid et al., (2003) [¢,

Table 1: Effect of y-ray irradiation on Percent Disease Index of VM2
generation mutants of tuberose cv. ‘Hyderabad Single’

Treatments PDI (%) |Category Reaction
M2 0(0) 0 Immune
\YE53 2.37 (8.76) I Resistant
Ms3 7.29 (15.62) I Moderately Resistant
Ms34 6.07 (14.21) 1I Moderately Resistant
M37 6.06 (14.14) I Moderately Resistant
Mas 5.67 (13.77) I Moderately Resistant
Mso 11.15 (18.93) 1I Moderately resistant
Ms4 4.78 (12.55) I Moderately resistant
Me3 5.16 (13.12) II Moderately resistant
Msi 7.86 (16.26) 1I Moderately resistant

Miis 20.78 (25.48) 111 Moderately susceptible

Mio 10.98 (19.02) II

Moderately resistant

Disease Severity Category Reaction Miazc 9.38 (17.69) II Moderately resistant
<5 0 Immune Mias 6.88 (15.15) 1I Moderately resistant
5-10 I Resistant Mis2 13.25 (19.93) I Moderately susceptible
11-20 I Moderately Resistant Miea 9.75 (17.19) II Moderately resistant
21-40 1 Moderately Susceptible Mis 0(0) 0 Immune
41-60 v Susceptible Miss 8.43 (16.85) 11 Moderately resistant
>61 v Highly Susceptible Misoc 8.65(17.1) II Moderately resistant

Source: Sharma (1986) ['7 and Pathak et al. (1986) ['4]

Further, the mutants were placed on different categories of
resistance and susceptibility on the basis of method explained
by Pathak et al. (1986) ['4],

Results and Discussion

Per cent disease index was analyzed for their means and the
data were furnished in Table 1 and illustrated in Plate 1. The
data were found non-significant with regard to per cent disease
index as some of the variants in the mutant population have
shown immune to Alternaria leaf spot. However, among the
variants of mutant population, variant Mj;, Mi7s and Ma7sc
were found immune to Alternaria leaf spot disease, whereas
variant M3, was found resistant to leaf spot disease. Most of the
variants were found moderately resistant to leaf spot disease.
None of the variants were found either susceptible or highly
susceptible to leaf spot disease.

Among the variants of mutant population studied in the VM,
generation, mutant M3 exhibited significantly highest per cent
disease index (susceptible) compared to untreated control. No
incidence of disease was noticed with mutants viz., Ma73c, M173
and M3;, hence these variants were characterized as immune
mutants to leaf spot disease caused by Alternaria polianthi.
Kumar et al. (2012) ! observed similar kind of results with
regard to disease resistance when chrysanthemum was treated
with gamma ray irradiation. Similarly, Mohanraj et al. (1996)
[T screened 700 somaclonal variants against the red rot disease
in sugarcane and out of these 120 somaclonal variants
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Mooz 13.93 (21.78) I11
M221c 20.67 (25.85) I
M226c 6.9 (15.12) I
Masac 4.05 (11.12) I
Mag2c 7.16 (15.11) I
Msoic 14.67 (21.38) I
Mss3 40.13 (36.95) I
Ms39c 23.95(27.9) 111
M3z 11.56 (19.5) I
Mssi 4.44 (8.66) I
Mssac 18.94 (24.69) I
Mseo 8.42 (16.33) I
Mssoc 10.49 (17.43) 1I
Maosc 8.16 (16.29) I
Maooc 7.74 (16.14) I
Maio 8.07 (16.46) 1I
Maaoc 14.58 (19.0) I
Masesc 27.56 (25.97) I
Mas2 9.58 (15.34) 1I
Mas3 16.54 (18.94) 111
Maesc 9.07 (16.49) I
Mazc 0(0) 0
Magsc 14.58 (21.97) 11
Maos 14.33 (21.84) I
Maes 8.33 (15.97) I

Moderately susceptible

Moderately susceptible

Moderately resistant

Moderately resistant

Moderately resistant

Moderately susceptible
Moderately susceptible
Moderately susceptible

Moderately resistant
Moderately resistant
Moderately susceptible

Moderately resistant
Moderately resistant
Moderately resistant

Moderately resistant
Moderately resistant
Moderately susceptible

Moderately susceptible
Moderately resistant
Moderately susceptible

Moderately resistant

Immune

Moderately susceptible
Moderately susceptible
Moderately resistant

Untreated | 10.06 (17.5) 1I Moderately resistant
CD @ 5% NS - -
SEm+ 7.475 - -

Parenthesis represents the arc sign transformed values

Page | 2


https://www.dzarc.com/phytology

International Journal of Phytology Research 2026; 6(1):01-04 ISSN NO: 2583-0635

Immune

—
= Resistant
—
—

40+

Moderately Resistant
Moderately Susceptible

30t

251

15+

Percent Disease Index (%)

10t

M21
M32
M33
M34
M37
M44
M50
M54
M63
M81
M116
M119
M142C
M146
M162
M164
M178
M183
M189C
M202
M221C
M226C
M264C
M292C
M301C
M333
M339C
M342
M351
M354C
M369
M389C
M408C
M409C
M410
M440C
M456C
M462
M463
M468C
M473C
M496C
M498
M465
Untreated

Treatment

Fig 1: Disease Resistance Categorization based on PDI in VM2 Tuberose Mutants (Hyderabad Single)

Alternaria leaf spot observed on tuberose leaves of cv. ‘Hyderabad Single’

s

Isolated Conidia of Alternaria

Fig 2: Observation of Alternaria leaf spot and isolated conidia on the y-ray irradiated mutants of tuberose cv. ‘Hyderabad Single’
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Conclusion

Among the variants of mutant population evaluated in the VM,
generation, mutant Ms33 recorded significantly highest per cent
disease index (susceptible) compared to untreated control. No
incidence of disease was noticed with the mutants viz., M47sc,
Mi7s and M>;. These results indicated that when tuberose bulbs
of cv. ‘Hyderabad Single’ were exposed to gamma ray
irradiation, they exerted certain amount of disease resistance to
Alternaria leaf spot in some of the variants in the mutant
population. Knowing and isolating these mutants helps in
creating new genotypes which can create a revolution in the
tuberose breeding.

References

L.

Biswas B, Kumar N, Bhattacharya SK. Tuberose: All India
Coordinated Research Project on Floriculture. Technical
Bulletin No. 21. New Delhi: Indian Council of
Agricultural Research, 2002, p25.

Faris A, Ahmed B, Abdalla M, Abdalla A, Hassan G.
Using biotic agents as alternatives to control powdery
mildew in irradiated cucumber seeds. Sinai J Appl Sci.
2016;5(3):363-72. Available from:
https://sinjas.journals.ekb.eg/article 78658.html

Ghani M, Sharma SK. Induction of powdery mildew
resistance in gerbera (Gerbera jamesonii) through gamma
ray irradiation. Physiol Mol Biol Plants. 2019;25(1):159—
66. Available from:
https://pme.ncbi.nlm.nih.gov/articles/PMC6352519/
Hong MJ, Kim DY, Jo YD, Choi H, Ahn J, Kwon S, ef al.
Biological effect of gamma rays according to exposure
time on germination and plant growth in wheat. Appl Sci.
2022;12:3208. Available from:
https://www.mdpi.com/2076-3417/12/6/3208

Javed MA, Chaudhry BA, Tanvir MK, Shahid MTH,
Hussain M. Development and screening of sugarcane
somaclones against diseases. Pak Sugarcane J.
2001;16(6):36-39.

Javed MA, Shahid MTH, Rehman S, Saleem Z, Hussain
M, Rauf A. Induction of sugarcane somaclones and their
evaluation against diseases. Pak Sugarcane J.
2003;18(6):48-51.

Kumar B, Kumar S, Thakur M. In-vitro mutation induction
and selection of chrysanthemum (Dendranthema
grandiflora Tzelev) lines with improved resistance to
Septoria obesa Syd. Int J Plant Sci. 2012;2:103-7.
doi:10.5923/j.plant.20120204.01.

Lourdes M, Castillo-Ju I, Soto M. Underutilized plant
varieties. Plants (Basel). 2022;11:1161. Available from:
https://www.mdpi.com/2223-7747/11/9/1161

Mariappan V, Babu K, Kandasamy TK. A leaf spot disease
of tuberose (Polianthes tuberosa L.) caused by a new
species of Alternaria. Curr Sci. 1977;46(9):311. Available
from:
https://www.cabidigitallibrary.org/doi/full/10.5555/19771
339963

www.dzarc.com/phytology

10.

11.

12.

13.

14.

15.

16.

17.

18.

ISSN NO: 2583-0635

Mishra A, Tiwary AK, Sharma JP. Effect of bio-control
agents and chemicals on root rot and yield attributes in
tuberose (Polianthes tuberosa Linn.) cv. Calcutta Double.
J Ornamental Hortic. 2008;11(1):41-44.

Mohanraj D, Padmanaban P, Jothi R, Alexander KC.
Possible role of phytotoxin(s) in red rot disease of
sugarcane. In: Agnihotri VP, Sinha OK, Singh RP, editors.
Proceedings of the National Seminar on Strategies for
Research and Management of Red Rot. Lucknow: Indian
Institute of Sugarcane Research, 1996, 263-270.
Muthukumar A, Bhaskaran R, Eswaran A, Raj MK.
Studies on biochemical properties of healthy and leaf spot
infected tuberose plants. Indian J Hortic. 2007;46(2):190—
93.

Naik GR, Vedamurthy AB. In-vitro evaluation of red rot
toxin influence on sugarcane (Saccharum officinarum)
var. CoC 671. Curr Sci. 1997;73(4):367-69.

Pathak DP, Singh A, Deshpande AA, Sridar TT. Source of
resistance to purple blotch in onion. Veg Sci.
1986;13(2):300-03. Available from:
https://worldveg.tind.io/record/12416

Serrano-Fuentes MK, Gémez-Merino FC, Cruz-Izquierdo
S, Spinoso-Castillo JL, Bello-Bello JJ. Gamma radiation
(*®Co) induces mutation during in-vitro multiplication of
vanilla (Vanilla planifolia Jacks. ex Andrews). Sci Hortic.
2022;8(6):503. Available from:
https://www.mdpi.com/2311-7524/8/6/503

Shahid MTH, Rehman S, Javed MA, Hussain M, Saleem
Z, Tanvir MK. Variation for red rot resistance and other
economically important traits in calliclones of sugarcane
(Saccharum officinarum L.) cv. BF-162. Pak Sugarcane J.
2003;18(6):41-44.

Sharma SR. Effect of fungicidal application on purple
blotch and bulb yield of onion. Indian Phytopathol.
1986;39:78-82.

Wheeler BEJ. An introduction to plant diseases. London:
John Wiley & Sons Ltd, 1969.

Page | 4


https://www.dzarc.com/phytology

