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ABSTRACT
Five varieties of gladiolus viz., Snow Princess, Princess Morgarate Rose, Yellow Stone, Novalux
and American Beauty were used to study the response of GA3 growth regulator under the
Vidharba conditions of Maharashtra. The gibberellic acid with GA3 concentrations (0, 100 and
200 ppm) were sprayed on plants at 30th, 45th and 60th day after planting. Among five varieties,
the variety American Beauty has recorded early sprouting (66.6 days), maximum number sprouts
per plant(4.18), maximum height (58.78 cm) and maximum number of leaves (22) whereas,
Princess Morgarate has recorded maximum leaf area (78.10 cm2) under 200 ppm GA3. The floral
attributes showed that the variety Princess Morgarate Rose has recorded minimum days to first
spike emergence (55.21 days), minimum days to opening of floret (64.83 days) and minimum
days for 50% flowering (57.63 days) whereas, the variety Snow Princess has recorded maximum
flowering span (26.12) and variety Yellow Stone has recorded maximum longevity of flowering
on plant (15.68 days) also when sprayed with 200 ppm GA3. In this regard the two varieties
namely American Beauty and Princess Morgarate Rose showed superiority among all varieties
with respect plant growth and flowering attributes respectively when sprayed with GA3 at 200
ppm concentration.
Key words: Gladiolus ssp., GA3, Vegetative Growth, Flowering.

INTRODUCTION
Gladiolus (Gladiolus spp.) is an important
bulbous crop belongs to family Iridaceae,
which is originated from South Africa. It is
attributed as ‘Queen of Bulbous ornamentals’
due to its popularity among the bulbous

ornamental cultivated in the world. This
flower bears an economic and aesthetic value
for its beauty and elegance. The long flower
spikes are excellent as cut flower for
ornamentation when arranged in vases.
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Gladiolus is grown as flower bed in gardens
and used in floral arrangements for interior
decoration as well as making high quality
bouquets10.
In India, it is commercially cultivated
in West Bengal, Himachal Pradesh, Sikkim,
Karnataka, Uttar Pradesh, Tamil Nadu, Punjab
and Delhi over an area of 9.37 thousand ha
with a production of 707 million spikes.
Presently the crop is trading in domestic and
international markets with great demand. Any
attempt made to encourage cut flower
production in the region not only helps the
florists and consumers to get fresh and quality
cut flowers regularly, but also helps the small
and marginal farmers in the region to improve
their economic condition13.
In order to enhance the yield and
quality of any flower crop several intercultural
operations like good planting material,
spacing, irrigation, plant protection etc., are
necessary. The corms are important planting
material which governs the growth and
development of gladiolus. Inside the corms
various physiological functions are triggered
by plant growth regulators. The plant growth
regulators are the organic chemical
compounds which alters or regulate the
physiological processes in plants. It has
generally been accepted that many plant
processes including senescence, are controlled
through a balance between plant hormones
interacting with each other and with other and
with other internal factors12. Although growth
retarding chemicals did not increase the
number of flowers, they produced flowers with
compact shape, developed short stalk, flowers
remained fresh for a longer period and they
suppressed the height of the plant3. With the
known fact where the application of growth
regulators such GA3, NAA, CCC and MH had
positive effects on growth and development of
gladiolus plants at different concentrations
several reports also indicate that the growth
and yield of gladiolus was enhanced by
application of plant growth regulators namely
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GA317,28, NAA15,26, CCC by Jinesh patel et al9.,
and MH by De et al7. Therefore, the present
study was conducted in order to study the
effect of GA3 on growth, flowering and corm
production of gladiolus (Gladiolus spp.) to
find out the suitable varieties for the region.
MATERIALS AND METHODS
The present experiment was carried out at
Horticulture unit, Department of Horticulture,
College of Agriculture, Nagpur during rabi
season of the year 2015-16. The location of
experiment site was at latitude of 21º10' N and
longitude of 79º19' E and with the elevation of
321.26 meters above the mean sea level. The
experiment was laid out in factorial
randomized block design with three
replications
and
fifteen
treatment
combinations. The first factor including of five
gladiolus varieties viz., Snow Princess (V1),
Princess Morgarate Rose (V2), Yellow Stone
(V3), Novalux (V4) and American Beauty
(V5) and second factor comprise of three foliar
spraying treatments of GA3 at G1 (Control),
G2 (100 ppm) and G3 (200 ppm) respectively.
Solution of plant growth regulators was
sprayed as per the treatment along with control
(water spray) at 30th, 45th and 60th day after
planting. The cold stored Gladiolus corms of
above 5 cm diameter were procured and
placed at room temperature for 15 days. The
shade dried corms were planted at a spacing 45
× 15cm in raised beds. All the intercultural
operations were followed as and when
required. Randomly five plants were selected
from each plot and labeled for the purpose of
recording various growth parameters viz., days
for sprouting of corms, sprouts per plant, plant
height, leaves per plant, leaf area, flowering
parameters viz., days to spike emergence, days
for opening of first floret, longevity of flower
on plant, flowering span and days for 50 per
cent flowering (days). The mean value of the
five selected plants from each treatment and
the data was statistically analysed by the
method suggested by Panse and Sukhatme16.
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RESULTS AND DISCUSSION
Growth parameters
In this parameter the varietal differences were
significant in respect of days to sprouting of
gladiolus (Table 1). For early sprouting
significant results were observed in American
Beauty (6.66 days) followed by Snow Princess
(7.78 days), Novalux (8.67 days) and Princess
Morgarate Rose (9.67 days), whereas, Yellow
Stone took maximum days to sprouting (10.56
days). The effect of GA3 on days to sprouting
of gladiolus was found to be non-significant.
The interaction effect in varieties and
application GA3 on number of days to
sprouting of gladiolus was found to be nonsignificant. These findings are in correlation
with Safiullah and Ahmad21 and Chourasia et
al6. Some varieties were significant with
respect of number of sprouts per plant in
gladiolus (Table 1). The variety American
Beauty was found significantly superior over
all varieties with maximum number of sprouts
(4.12) followed by Novalux (2.28) which was
found to be at par with Yellow Stone (2.06),
Snow Princess (2.04) and Princess Morgarate
Rose (1.96). The effect of GA3 on number of
sprouts per plant on gladiolus varieties were
found to be non-significant. These findings are
in close agreement with Bhujbal et al4., and
Shaukat et al24. The height was found to be
significant among the varieties of gladiolus
(Table 1). The variety American Beauty has
recorded maximum plant height (61.11 cm)
which was statistically found to be at par with
Novalux (58.78 cm). However, minimum plant
height was recorded in the variety Princess
Morgarate Rose (53.33 cm) which found to be
at par with Snow Princess (54.78 cm) and
Yellow Stone (56.78 cm). Similar results were
obtained by Swaroop27 and Bhujbal4. At the
stage of 60 DAP, effect of GA3 on plant height
was found to be significant. Significantly
maximum plant height was registered with
treatment GA3 200 ppm (64.26 cm) which was
found to be on par with treatment GA3 100
ppm (62.19 cm), whereas, minimum plant
height was recorded in the control treatment
(57.97 cm). Similar results were also obtained
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by Maurya and Nagada11 and Sajjad22. The
interaction effect due to different varieties and
GA3 on plant height of gladiolus was found to
be non-significant at all the growth stages. The
variety American Beauty has recorded
significantly highest leaves per plant (22)
followed by Novalux (15.17) and Yellow
Stone (11.83) which was found to be at par
with Snow Princess (11.56) (Table 1).
However, minimum leaves per plant were
recorded in the variety Princess Morgarate
Rose (10.7). These findings are in close
agreement with the findings of Bhujbal4 and
Chourasia6. Whereas the interaction effect due
to different varieties and GA3 on leaves per
plant of gladiolus was found to be nonsignificant. The significantly maximum leaves
per plant were observed in the treatment GA3
@200 ppm (14.8) which was statistically
found to be at par with the treatment,
GA3@100 ppm (14.6), whereas, minimum
leaves per plant were observed in the control
treatment (13.37). Similar findings were
observed by Sable et al20., and Aier et al1. In
variety Princess Morgarate Rose maximum
leaf area was found to be significant which
was superior over all varieties (78.10 cm2)
which was found to be at par with American
Beauty (76.71 cm2), Yellow Stone (76.18 cm2)
and Snow Princess (75.31 cm2). However,
minimum leaf area was observed in the variety
Novalux (60.23 cm2) (Table 1). The variation
in the leaf area of gladiolus varieties might be
attributed due to the genetic differences of the
varieties used, as the most of the characters are
governed by the genetic makeup of the plant.
These findings can be correlated with Naresh
et al13. The treatment GA3 @ 200 ppm
recorded maximum leaf area (76.34 cm2)
whereas, control treatment recorded minimum
leaf area (70.34 cm2) which was found to be at
par with GA3 @100 ppm (73.33 cm2). The
interaction effect due to different varieties and
GA3 on leaf area of gladiolus was found to be
non-significant.
Flowering
parameters
significantly early spike emergence was
observed in Princess Morgarate Rose (55.21
days) which was statistically found to be at par
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with Snow Princess (55.23 days) (Table 2).
These findings can be correlated with
Shriramagond and Hanamashetti25 and
Safifullah and Ahmad21 in gladiolus. The
treatment GA3 @ 200 ppm recorded early
spike emergence (57.95 days) which was
found to be at par with the treatment GA3 @
100 ppm (59 days), whereas, control treatment
was taken maximum days for spike emergence
of gladiolus (61.91 days). Interaction effect
due to different varieties and GA3 on number
of days to spike emergence of gladiolus was
found to be non-significant. This might be due
to increased vigour of plant and enhanced
vegetative growth due to the treatment of
gibberellic acid. These findings can be
correlated with Kumar et al. and Chopde et
al5. Significantly early floret opening was
observed in Princess Morgarate Rose (64.83
days) which was statistically found to be at par
with Snow Princess (65.54 days) (Table 2).
However, American Beauty took maximum
days to openingof first floret (72.28 days)
which was found to be at par with Yellow
Stone (70.89 days) and Novalux (69.52 days).
These findings can be correlated with Poon et
al18., and Archana and Patil2. The treatment
GA3 @200 ppm was recorded minimum days
to opening of first floret (66.5 days) which was
found to be at par with the treatment
GA3@100 ppm (67.17 days), whereas, control
treatment had taken maximum days for
opening of first floret (61.91 days). The
interaction effect due to different varieties and
GA3 on number of days to opening of first
floret was found to be non-significant. These
findings can be correlated with Aier et al1.,
and Rani et al19. In variety Princess Morgarate
Rose has significantly taken variety Novalux
took maximum days to 50 % flowering (64.43
days) which was found to be at par with
Yellow Stone (64.29 days), Snow Princess
(63.41 days) and American Beauty (63.33
days). The interaction effect due to different
varieties and GA3 on number of days to 50 %
flowering in gladiolus was found to be nonsignificant (Table 2). These findings can be
can be correlated with Bhujbal et al4. These
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findings can be correlated with Dogra et al8.,
and Sarkar et al23. Variety Snow Princess has
significantly recorded maximum flowering
duration (26.12 days) which was found to be at
par with Princess Morgarate Rose (23.67 days)
and Novalux (23.07days) (Table 2). However,
variety American Beauty has recorded
minimum flowering duration (18.87 days)
which was found to be at par with Yellow
Stone (20.43 days). These findings can be
correlated with Chourasia et al6.The treatment
GA3 @ 200 ppm was recorded significantly
maximum flowering duration (24.52 days),
whereas, control treatment has recorded
minimum flowering duration (20.75 days)
which was found to be at par with the
treatment GA3 @ 100 ppm (21.99 days) in
gladiolus. The interaction effect due to
different varieties and GA3 on flowering span
in gladiolus was found to be non-significant.
These findings can be correlated with Neetu et
al14. Variety Yellow Stone was recorded
significantly maximum longevity of flower
spikes (15.68 days) which was statistically
found to be at par with variety Snow Princess
(15.10 days) followed by Princess Morgarate
Rose (14.32 days). However, variety American
Beauty was recorded minimum longevity of
flower spikes (12.92 days) (Table 2). These
findings can be correlated with Chopde et al5.
The treatment GA3 @ 200 ppm was recorded
maximum longevity of flower spike (14.99
days) which was found to be at par with GA3
@ 100 ppm (14.64 days), whereas, control
treatment was recorded minimum longevity of
flower spike (13.71 days) of gladiolus. An
increase in longevity of gladiolus spike with
the application of GA3 might be due to more
vegetative growth, early spike emergence,
increased length of spike and rachis and more
florets per spike which might have helped the
spikes to last longer on plant in the field.
These findings are in conformity with the
findings of Chopde et al5. The interaction
effect due to different varieties and GA3 on
longevity of spikes of gladiolus was found to
be non-significant.
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Table 1: Effect of GA3 on growth parameter of different gladiolus varieties
Number of
Days for sprouting
sprouts per
of corms
plant

Treatments
First factor- Varieties (V)
V1 (Snow Princess)
V2 (Princess Morgarate Rose)
V3 (Yellow Stone)
V4 (Novalux)
V5 (American Beauty)
SE(m) ±
CD at 5 %
Second factor – Gibberellic acid (G)
G1 (Control)
G2 (GA3 100 ppm)
G3 (GA3 200 ppm)
SE(m) ±
CD at 5 %
Interaction effect V X G
SE(m) ±
CD at 5 %

Plant height

Number of
leaves per
plant

Leave area

07.78
09.67
10.56
08.67
06.65
0.27
0.78

2.04
1.96
2.06
2.28
4.12
0.16
0.47

54.78
53.33
56.78
58.78
61.11
1.25
3.63

11.56
10.70
11.83
15.17
22.00
0.39
1.13

75.31
78.10
76.18
60.23
76.71
1.37
3.96

08.77
08.49
08.73
0.21
-

2.26
2.71
2.5
0.16
-

55.40
56.87
58.60
0.97
-

13.37
14.60
14.80
0.30
0.87

70.34
73.23
76.34
1.06
3.07

0.57
-

0.36
-

2.66
-

0.83
-

2.91
-

Table 2: Effect of GA3 on different gladiolus varieties for floral attributes
Treatments

days to spike
emergence

First factor- Varieties (V)
V1 (Snow Princess)
55.23
V2 (Princess Morgarate Rose)
55.21
V3 (Yellow Stone)
62.99
V4 (Novalux)
63.06
V5 (American Beauty)
61.61
SE(m) ±
1.04
CD at 5 %
3.03
Second factor – Gibberellic acid (G)
G1 (Control)
61.91
G2 (GA3 100 ppm)
59.00
G3 (GA3 200 ppm)
57.95
SE(m) ±
0.81
CD at 5 %
2.34
Interaction effect V X G
SE(m) ±
2.22
CD at 5 %
-

days for
Days for 50 per Flowering
opening
cent flowering
span
of first floret
65.54
64.83
70.89
69.52
72.28
1.15
3.35

63.41
57.31
64.29
64.43
63.33
1.15
3.32

26.12
23.61
20.43
23.07
18.87
1.05
3.05

15.10
14.32
15.68
14.22
12.92
0.30
0.88

72.17
67.17
66.50
0.89
2.59

64.83
61.61
61.23
0.89
2.57

20.75
21.99
24.52
0.81
2.36

13.71
14.64
14.99
0.23
0.68

2.45
-

2.43
-

2.23
-

0.64
-

REFERENCES
1. Aier Shisarenla, S., Langthasa, D.N.,
Hazarika, B.P., Gautam and Goswami,
R.K., Influence of GA3 and BA on
morphological, phenoligical and yield
attributes in gladiolus cv. Red Candyman.
Journal of Agriculture and Veterinary
Science. 8(6): 37-42 (2015).
Copyright © June, 2017; IJPAB

Longevity of
flower on plant

2. Archana Bhajantri, and Patil, V.S.,
Flowering
attributes
of
gladiolus
(Gladiolus hybrids hort) genotype es.
Bioinfolet. 10(1): 54 (2013).
3. Bhattacharjee, S.K., Mukhopadhyay, T.P.
and Bose, T. K., Experiments with growth
retardants
on
dahlia.
Indian
J.
horticulture., 35: 85-90 (1974).
127

Reshma et al

Int. J. Pure App. Biosci. 5 (3): 123-129 (2017)

4. Bhujbal, G.B., Chavan, N.G. and Mehetre,
S.S., Evaluation of genetic variability
heritability and genetic advances in
gladiolus (Gladiolus grandiflorus L.)
genotypes. The Bioscan. 8(4): 1515-1520
(2013).
5. Chopde Neha, Gonge, V.S. and Nagre,
P.K., Effect of growth regulators on
growth and flowering of gladiolus. Asian.
J. Hort. 6(2): 398-401 (2011).
6. Chourasia Ankit, Viradia, R.R., Ansar, H.
and Shubham Madle, N., Evaluation of
different gladiolus cultivars for growth,
flowering, spike yield and corm yield
under Saurashtra region of Gujarat. The
Bioscan. 10(1): 131-134 (2015).
7. De, L.C. and Dhiman K.R., Growth,
flowering and corm production of
gladiolus as influenced by grades, season
and chemicals. The horticulture Journal,
15(2): 69-74 (2002) .
8. Dogra Sheetal,. Pandey, R.K. and Deep Ji
Bhat, Influence of gibberellic acid and
plant geometry on growth, flowering and
corm production in gladiolus (Gladiolus
grandiflorus) under Jammu agroclimate.
Int. J. Pharm. Bio. Sci., 3(4): 1083-1090
(2012).
9. Jinesh Patel, Patel H.C., Chavda J.C. and
saiyad, M.Y., Effect of plant growth
regulators on flowering and yield of
gladiolus (Grandiflorus L.) cv. American
Beauty. Asian Journal of Horticulture,
5(2): 483-485 (2010).
10. Lepcha, B., Nautiyal, M.C., Rao, V.K.,
Variability Studies in Gladiolus Under
Mid Hill Conditions of Uttarakhand.
Journal of Ornamental Horticulture.
10(3): 169-172 (2007).
11. Maurya Rajendra, P. and Champalal
Nagda, Influence of plant growth
regulators on growth, flowering and corm
yield of gladiolus (Gladiolus grandiflorus)
cv. Oscar. Hort. Sci., 39(4): 823 (2004).
12. Mayak, S. And Halevy, A.H., Flower
senescence plants Thimmanna, VCRC
press, Boca Raton 132 (1980).
13. Naresh, S., Dorajee Rao, A.V.D., Vijaya
Bhaskar, V., Uma Krishna, K. and
Copyright © June, 2017; IJPAB

14.

15.

16.

17.

18.

19.

20.

21.

22.

ISSN: 2320 – 7051

Paratpara Rao, M., Evaluation of gladiolus
(Gladiolus hybrid L.) hybrids under
coastal Andhra Pradesh conditions. Plant
Archives. 15(1): 451-454 (2015).
Neetu, K., Anil Singh, Anjana Sisodia and
Rakesh Kumar, Effect of GA3 on growth
and flowering attributes of gladiolus
cultivars. Ann. Agric. Res. New Series.
34(4): 315-319 (2013).
Kumar Suresh, P., Rajiv Kumar,
Choudhary, V.K. and Kanwat, M., Genetic
variability and character association in
gladiolus (Gladiolus hubrida). The Indian
J. Agricultural Sciences, 85(6): 162- 165
(2015).
Panse, V.G. and Sukhatme, P.V.,
Statistical Method for Agricultural
Workers. New Delhi, Publications and
Information Division, ICAR. (1967).
Peanav Rana, Jitendra Kumar, and
Mukesh Kumar, Response of GA3, plant
spacing and planting depth on growth,
flowering and corm production in
gladiolus. J. Ornment. Hort., 8(1): 41-44
(2005).
Poon Tul Bahadur, T.M., Rao, D.P.,
Kumar, R., Venugopalan, and Dhananjaya,
M.V., Study on floral biology of gladiolus
genotypes. Nepal J. Science and
Technology., 10: 37-43 (2009).
Rani, M.Z.K., Sadia, S., Shahrin, S.,
Rahman, S. and Jamal Uddin, A.F.M.,
Phenotypical characteristics analysis of
twelve gladiolus cultivars. Bangladesh
Research Publications J., 10(4): 309-313
(2015).
Sable, P.B., Ransingh, U.R. and Waskar,
D.P., Effect of foliar application of growth
regulators on growth and flower quality of
gladiolus cv. H.B. Pitt. J. Horticulture.,
2(3): 141 (2015).
Safifullah, and Ahmad, M.J., Evaluation
of exotic cultivars of gladiolus at
Rawalakotconditions. Sahrad J. Agric.,
17(2): 171-174 (2001).
Sajjad Yasar, Muhammad Jafar Jaskani,
Muhammad Yasin Ashraf, Muhammad
Qasim, and Rashid Ahmad, Response of
morphological and physiological growth
128

Reshma et al

Int. J. Pure App. Biosci. 5 (3): 123-129 (2017)

attributes to foliar application of plant
growth regulators in gladiolus cv. ‘White
Prosperity’. Pak. J. Agri. Sci., 51(1): 123129 (2014).
23. Sarkar, M.A.H., Hossain, M.I., Uddin,
A.F.M.J. and Sarkar, M.D., Vegetative,
floral and yield attributes of gladiolus in
response to gibberellic acid and corm size.
Sci. Agri., 7(3): 142-146 (2014).
24. Shaukat Syed Atif, Syed Zulifiquar Ali
Shah, Syed Kashif Shaukat and Syed
Waasif Shaukat, Performance of gladiolus
(Gladiolus grandiflora L.) cultivars under
the climatic conditions of Bagh Azad
Jammu and Kashmir Pakistan. J. Central
European Agriculture., 14(2): 636-645
(2013).
25. Shriramagond, M.S. and Hanamashetti,
S.I., Evaluation of varieties in gladiolus

Copyright © June, 2017; IJPAB

ISSN: 2320 – 7051

under Ghataprabha command area.
Karnataka J. Agric. Sci., 12(1-4): 159-163
(1999).
26. Suresh Kumar P., Bhagawati, R., Rajiv
Kumar, and Ronya, T., Effect of plant
growth regulators on vegetative growth,
flowering and corm production of
gladiolus.
Journal
of
ornamental
horticulture, 7(3-4): 154-158 (2008).
27. Swaroop Kishan, Morphological variation
and evaluation of gladiolus germplasm.
Indian Journal of Agricultural Sciences,
80(8): 742-745 (2010).
28. Umrao Vijai, K., Singh R.P. and Singh
A.R., Effect of gibberellic acid and
growing media on vegetative and floral
attributes of gladiolus. Indian Journal of
Horticlture, 64(1): 73-76 (2007).

129

