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ABSTRACT

An experiment was conducted to determine the effect of plant growth regulators on corm characteristics and post harvest performance of
Sladiolus cv. American Beauty at the Agriculture and Forestry University, Rampur, Chitwan during September, 2013 to March,
2014. The study consisted of 10 treatments laid ont in a randomized complete block design (RCBD) and replicated three times. Three
levels of NAA (50 ppm, 100 ppmr and 150 ppm), three levels of GA3 (50 ppme, 100 ppm and 150 ppm), three levels of Kinetin (50
ppre, 100 ppm and 150 ppm) and control (no PGR application) were applied as foliar sprays at 30 and 45 Days after planting.
GA3 shows significantly promising results on corm, cormels characteristics, vase life and post harvest behavior of gladiolus spike. GA3
@ 150 ppm resulted maximum corm weight and corm diameter whereas both GA3 @ 100 ppm and NAA @, 150 ppm recorded
significantly high number of cormels/ plants. GA3 @150 ppm and NAA @ 150 ppm showed significantly maximum corm weight
and days to the fist basal floret withering. However, the vase life of gladiolus spike was superior with GA3 @ 150 ppm.
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INTRODUCTION

The name Gladiolus (Gladiolus grandiflorusl..) was derived from the Latin word Gladius meaning a sword due to
its sword shaped foliage. Gladiolus is perennial bulbous flowering plant and belongs to the family Iridaceae.
Gladiolus is also called as sword-lily and corn flag (Negi & Raghava 1997). There are more than 30,000 varieties
and 240-300 species of gladiolus while about 200 varieties are added, and the same number is dropped every year
because of degeneration due to fungi like Fusarium, Botrytis and viral diseases. Gladiolus is the first commercially
grown cut flower crop in Nepal and the most dominating cut flowers in Nepalese cut flower market (Malla 1988 &
Subedi 2004). It occupied first position in terms of cut flower production and consumption in Nepal for several
years (Pun 2004) but lately it has been relegated to third position by carnation and gerbera and the demand of
gladiolus spikes is 8000-10000 sticks per day in Kathmandu.

Plant growth and flowering along with senescence, are controlled through a balance between plant hormones
interacting with each other and with other factors (Mayak & Halevy 1980). Plant Growth Regulator (PGR) are
being used extensively in commercial flower production throughout the world. The growth parameters of gladiolus
plants were significantly altered due to the application of plant growth regulators (Bhalla & Kumar 2008). Foliar
applications of these regulators are becoming extremely important and valuable in the commerecial floriculture for
manipulating the growth and flowering of plants and also for improving the quality parameters of fruits and cut
flowers (Sajid et al. 2009, Khalid et al. 2012). Plant growth regulators are the important compounds for the cut
flower production as it results in effective plant growth and development and produce high quality flowers with
long postharvest life.

In Nepal, American Beauty, Interpret, White Prosperity and Candymen are mostly grown varieties of gladiolus.

Among them American Beauty is most demanding variety having good export quality. The varied temperature
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range in different season creates potentiality for year round production of gladiolus in our context. Gladiolus
prefer temperature regime between 10° and 25°C. It can, however, temporarily tolerate very high temperatures

when the relative humidity is high and the soil is moist. It can be grown both in terai and mid hills of Nepal.

Various research workers have reported that the foliar sprays of growth regulators like GA3 and NAA help to
produce good quality cut flowers as well as yield of gladiolus corms. Good quality planting material is crucial for
the successful plant growth and production. Huge amount of gladiolus corm is required for massive production.
Not only the production of spike but also the production of gladiolus corm is the big challenge to gladiolus
grower. Production of planting material is one of the important economic characters in gladiolus cultivation, which
has been reported to be influenced by the different PGRs and its concentrations. Treating the gladiolus cormels
and foliar spray at 4 leaf stage with the GA3 helps to produce corm earlier with the highest values for percentage
of cormels sprouted (Singh et al. 2002).

Plant physiologist defined auxin (NAA) as an organic compound characterized by their capacity to induce cell
enlargement even at low concentration along the longitudinal axis (Moore 1989). Gibberellins are the strong
growth promoters as they can increase internodal distance, induce flowering and can also modify sex expression in
some plant species (Davies 1995). Gibberellins are the plant growth regulators that constitute a group of tetracyclic
diterpenes and are known to stimulate physiological responses in plant which alter the source - sink metabolism
through their effect on photosynthesis and sink formation (Igbal et al. 2011). Cytokinin plays an important role in
metabolic processes i.e. nucleic acid metabolism or protein metabolism. The cytokinins have influence on process
of cell division (Francis & Sorrel, 2001), biosynthesis of chloroplast pigments (Bondok et al. 1995), nutrient uptake
especially potassium (Guo et al. 1994) and increasing photosynthetic efficiency (Oosterhuis & Zhao, 1998).

METHODOLOGY

The experiment was conducted in a randomized complete block design (RCBD) with ten treatments which were
replicated three times. The corms of cv. American Beauty were planted in the research field of Department of
Horticulture, Agriculture and Forestry University, Rampur, Chitwan at 25 cm plant to plant and 25 cm row to row
distance in September 2013. All the cultural practices including fertilization, irrigation, weeding and earthing up
were done according to recommendations. The gladiolus plants were sprayed thoroughly with different
concentrations (50, 100 and 150 ppm) of freshly prepared solution of nephthaleic acetic acid, gibberellic acid and
kinetin in distilled water separately. Each treatment contained about 0.83 liter of solution. The sprays were applied
at 30 days and 45 days after planting. Only distilled water was sprayed on control plots.

The parameters including corm weight (gm), corm diameter(cm), no. of cormels/plant, first basal floret withering
(days), 50% withering of florets(days) and vase life(days) were recorded accordingly. The collected data were
entered on MS- Excel sheet and analyzed for analysis of variance by using MSTATC software and treatment
means were compared by Duncan’s Multiple Range Test (DMRT) at 5% level of significance.

RESULTS AND DISCUSSION
Effect of plant growth regulators on corms and cormels characters of Cv. American Beauty
Corm weight

Weight of daughter corm was significantly maximum in GA3@150 ppm (38.61g) and NAA 150 ppm (36.50g)
whereas it was the lowest in control (17.22g) (Table 1).Gibberellic acid is known to increase the plant height and
number of leaves that might have led to increased rate of photosynthesis. As a result of this, availability of
metabolites to the developing corm and cormels might have increased, thereby leading to increase in the weight of

corm. (Sarkar et al. 2014) conducted a research at Horticulture farm, Sher-e-Bangla Agricultural University, Dhaka,

40



Nepalese Horticulture Vol 11, 2016
Bangladesh during the petiod from May 2011 to August 2011, who revealed that GA3 @ 150 ppm was most
effective and produced highest weight of single corm.

Table 1.Effect of plant growth regulators on Corm weight, Corm diameter and Number of cormels per
plant in Gladiolus cv. American Beauty grown under Chitwan condition (2013/2014)

Treatment Corm weight (gm) Corm diameter (cm) Number of Cormels/
plant
NAA @ 50 ppm 26.65¢ 4.473"¢ 25.46™
NAA @ 100 ppm 33.26° 4,720 27.90%
NAA @ 150 ppm 36.50% 5.113° 29.66"
GA; @ 50 ppm 27.55¢ 4457 27.61%
GA; @ 100 ppm 27.98¢ 4.507° 30.91°
GA; @ 150 ppm 38.61° 5917° 29.22%
Kinetin @ 50 ppm 28.12°¢ 4.567™ 23.08%
Kinetin @ 100 ppm 23.36% 4.303% 22.47%
Kinetin @ 150 ppm 20.39% 4.270% 22.23%
Control 17.22° 3.860° 20.74°
Grand mean 27.964 4.619 25.927
SEM + 1.4727 0.2013 1.2067
LSD 459 4.375%%* 0.5992** 3.585%**
CV (%) 9.12 7.55 8.06

GA3 when used as foliar application has increasing effects on corm yield and corm weight of gladiolus (Ved et al.,
1998). Singh et al. (2002) and Naveen and Chandrashekar (2008) also observed that foliar application of gibberellic

acid on gladiolus plant increased the corm weight.

Means within the column with the same letter for corm and cormel characters are not significantly different at 5%
level of significance by DMRT. SEM = Standard Error of Mean, LSD = Least Significant Difference and CV =

Coeftficient of Variation. * Significant at 5% level and ** Significant at 1%level and NS = non significant
Corm diameter

The maximum corm diameter (5.917 cm) was recorded in GA3 @ 150 ppm followed by NAA @150 ppm (5.11
cm) but the lowest diameter was in control (3.86 cm) (Table 1). The result showed that the corm having maximum
diameter had highest weight and corm having minimum diameter had lowest weight. Increased rate of
photosynthesis due to maximum vegetative growth increased the metabolites to the developing corms and cormels
which led to production of large size corm. Sarkar, et al. (2014), in gladiolus reported that GA3 @ 150 ppm was
more effective to enhance diameter of corm. (Sajjad et al., 2014) conducted an experiment on White Prosperity in
Institute of Horticultural Sciences, University of Agriculture, in October, 2011 and reported that foliar application
of gibberellic acid at ImM concentration increased the corm diameter. Yousif and Al-Safar (2006) also observed

bigger corm diameter from the GA3 treated corms.
Number of cormels per plant

GA3 @ 100 ppm and NAA @ 150 ppm gave relatively high number of cormels (30.91 and 29.66/plant
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respectively).In contrast, control gave the lowest number of cormels (20.74 per plant). Gibberellic acid is known to
increase the vegetative growth that might have led to increased rate of photosynthesis. As a result of this,
availability of metabolites to the developing bulblets might have increased, thereby leading to increase in the
number of bulb count. Sajjad et al. (2014) revealed that foliar application of gibberellic acid increased the number
of cormels and the total cormels weight. Dograet al. (2012) and Singh et al. (2002) also found that application of

GA3 on gladiolus increased the number of cormels and cormels weight.
Effect of plant growth regulators on post- harvest petrformance
Days to first basal floret withering

Days to the first basal floret withering was found significantly maximum in GA3 @ 150 ppm (9.73 day)s ,GA3
@100 ppm (9.60 days) and NAA @ 150 ppm (9.50 days). Nevertheless, control took the fewest number of days
(7.67 days) for the first basal floret withering (Table 2). Withering of floret is the most important quality attributes
of cut flowers. Gibberellic acid application resulted in continuous supply of photosynthetic assimilate for longer

duration due to high source strength at higher concentration so that the florets on the gladiolus spike remained for

Table 2.Effect of plant growth regulators on First basal floret withering, 50% withering of floret and Vase
life in Gladiolus cv. American Beauty grown under Chitwan condition (2013/2014)

Treatment First basal floret 50% withering of n Vase life (days)

withering (days) floret (Days) Y
NAA @ 50 ppm 8.967™ 14.28% 16.34%
NAA @ 100 ppm 8.967™ 15.05" 17.33"
NAA @ 150 ppm 9.500° 15.22" 17.57™
GA; @ 50 ppm 9.233% 14.36% 16.56°%
GA; @ 100 ppm 9.600° 15.72° 17.83°
GA; @ 150 ppm 9.733° 16.90° 19.07°
Kinetin @ 50 ppm 8.567° 14.54% 16.66°°
Kinetin @ 100 ppm 8.667° 14.57% 16.66°°
Kinetin @ 150 ppm 8.633° 14.67% 16.81%%
Control 7.667° 13.62¢ 15.76°
Grand mean 8.953 14.893 17.059
SEM + 0.1642 0.3258 0.3193
LSD 59 0.4882%* 0.9673** 0.9489%*
CV (%) 3.18 3.79 3.24

longer duration. Padmalatha et al. (2013) revealed that application of gibberellic acid increased the number of days
to withering of the basal floret of gladiolus. Singh and Jitendra (2008) revealed that membrane stability of cut spike
of gladiolus have been increased by using gibberellic acid.

Means within the column with the same letter for corm and cormel characters are not significantly different at 5%
level of significance by DMRT. SEM = Standard Error of Mean, LSD = Least Significant Difference and CV =
Coefficient of Variation. * Significant at 5% level and ** Significant at 1%level and NS = non significant and **
Significant at 1%level and NS = non significant.
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Days to 50% florets withering

Spike from the treatment of GA3 @ 150 ppm resulted maximum days (16.90) to 50% florets withering (Table 2).
Application of GA3 resulted in continuous supply of photosynthetic assimilates for longer duration due to high
source strength at higher concentration. Kumar and Gupta (2014) observed the maximum longevity of whole
gladiolus spike with foliar spray of GA3 @ 100 ppm. Rani and Singh (2013) also observed that application of GA3

increased the durability of flowers and maximum durability was observed at the highest concentration of GA3.
Vase life
GA3 @ 150 ppm gave the longest vase life (19.07 days) to the gladiolus spike (Table 2). Gibberellic acid might

have significant response on alpha amylase synthesis so that the total soluble carbohydrate content increased and
this could have contributed to improve the energy pool and increased the osmotic potential of flower thus the vase
life of flower get increased (Sakine et al., 2011). Padmalatha et al. (2013) revealed that application of gibberellic
acid increased the vase life of gladiolus var. Darsan at Rajendranagar, Hyderabad. It was also in accordance with
the findings of Singh and Jitendra (2008) who revealed that vase life and membrane stability of cut spike of
gladiolus have been increased by using gibberellic acid.

CONCLUSION

In context of Nepal, American Beauty is the most demanding variety for the cut flower production which has
good export quality. But there is still lack of planting material (corm) to go on massive production. To meet the
demand huge amount of corm has to be imported. So fulfill the demand, corms and cormels production is
challenging which can be addressed through PGRs application. Based on the results obtained, it can be concluded
that, PGRs application at 30 DAP and 45 DAP showed marked influence on the corm and cormels characteristics
and postharvest behavior of gladiolus cut flowers (cv. American Beauty) in Chitwan district. GA3 resulted in the
highest corm weight, maximum corm diameter, maximum no of cormels/plant and supetior postharvest behavior
with longer vase lifewhich are the major contributing traits for floriculture industries. Use of plant growth
regulators may be an effective approach to increase corm and cormel production of commercially important
cultivar. This is very important information that has been tested in our conditions and can be useful for rapid
multiplication of our own gladiolus cultivars that are being released by Nepalese research organizations in next few

yeats.
ACKNOWLEDGEMENT

The first author would like to thank Department of Horticulture, AFU for providing research field and other

logistics for this research.
LITERATURE CITED

Bhalla, R., and A. Kumar, 2008.Response of plant bio-regulators on dormancy breaking in gladiolus.Journal of
Ornamental Horticulturel1(1): 1-8.

Bondok, M. A., A. F. Nadia and M. S. E. Felaifel 1995. The effect of some triazole compounds on the productivity
of squash plants. Journal of Agricultural Science. Mansoura Univ. 20: 3677-3690.

Davies, P. J. 1995. Plant hormones: Physiology, biochemistry and molecular biology. Dordrecht, The Netherlands:
Kluwer Academic Publishers.

Dogra, S., R. K. Pandey and D. J. I. Bhat 2012. Influence of gibberellic acid and plant geometry on growth,
flowering and corm production of gladiolus (Gladiolus grandiflorus) under jammuagroclimate.
International Journal of Pharmacological Biological Science3(4): (B), 1083-1090.

43



Nepalese Horticulture Vol 11, 2016
Francis, D. and D. A. Sorrel 2001. The interface between the cell cycle and plant growth regulators: a mini review.
Plant Growth Regulation. 33: 1-12.

Guo, C., D. M. Oosterhuis and D. Zhao 1994.Enhancing mineral uptake of cotton plants with plant growth
regulators. In: Sabbe, W. E. (ed.), Arkansas Soil Fertility Studies. Arkansas Agriculture Experiment
Station.University of Arkansas Research Series.436: 83-87.

Igbal, N, R. Nazar, M. Igbal, R, Khan, A. Masoodand N. A. Khan 2011. Role of gibberellins in regulation of
source—sink relations under optimal and limiting environmental conditions.Current Science.100(7): 998-
1007.

Khalid, S., A. U. Malik, A. S. Khan, and A. Jamil 2012. Influence of exogenous applications of plant growth
regulators on fruit quality of young 'Kinnow' mandarin (Citrus nobilisX C. deliciosa) trees. International
Journal of Agricultural and Biology.14: 229-234.

Kumar, S. and A. K. Gupta 2014.Postharvest life of Gladiolus grandiflorus L. cv. Jessica as influenced by pre-
harvest application of gibbrellic acid and kinetin.Journal of Postharvest Technology, 2(03): 169-176.

Malla, K. J. 1998. Floriculture in Nepal present status and future scope.Vasanta Floriculture Trade Fair, 2054
(Souvenir). Floriculture Association Nepal (FAN) Kathmandu, Nepal.

Mayak, S. and A. H. Halevy 1980.Flower senescence plants. Thimanna, V. CRC press.Boca.Raton. 132.

Moore, T. C. 1989. Auxins.Biochemistry and Physiology of Plant Hormones.Narosa Publishing House, New
Delhi. pp. 28-93.

Naveen, K. P, and Chandrashekar, R. Y. N. 2008.Effect of growth regulators on flowering and corm production
in gladiolus.Indian Journal of Horticulture. 65, 73-78.

Negi, S. S. and S. P. S. Raghava 1997.Gladiolus. In: Ornamental Horticulture. Indian Council of Agricultural
Research, New Delhi.

Oosterhuis, D. M. and D. Zhao 1998.Growth yield and physiological responses of field grown cotton to plant
growth regulators. In: Oosterhuis, D. M. (ed.), Proceeding of cotton research meeting and summaries of

research in progress. University of Arkansas Agriculture Experiment Station Special Report188: 140-144.

Padmalatha, T., Reddy, G. S., Chandrasekhar, R., Siva Shankar, A.,and Chaturvedi, C. 2013.Effect of foliar Sprays
of bio regulators on growth and flowering in gladiolus.Indian Journal of Agriculture Research. 47(3): 192-
199.

Pun, U. K. 2004.Commercial cut flower production in Nepal and status of four important cut flowers.Journal of
Institute of Agriculture and Animal Science25: 17-21.

Rani, P. and P. Singh 2013.Impact of gibberellic acid pre-treatment on growth and flowering of tuberose
(Polianthes tuberose L.) cv. Prajwal.Journal of Tropical Plant Physiology5: 33-41.

Sajid, G. M., M. Kaukab and Z. Ahmad 2009.Foliar application of plant growth regulators (PGRs) and nutrients
for improvement of lily flowers.Pakisthan Journal of Botany41: 233-237.

Sajjad, Y., Jaskani, M. J., Ashraf, M. Y., Qasim, M., and Ahmad, R. 2014.Responses of morphological and
physiological growth attributes to foliar application of plant growth regulators in gladiolus “White
Prosperity’. Pakisthan Journal of Agricultural Science 51(1), 123-129.

Sakine, F., Naderi, R., Ibadli, O. V., Basaki, T., Gasimov, S. N., and Hosseinova, S. 2011. Effect of post harvesting

44



Nepalese Horticulture Vol 11, 2016
on biochemical changes in Gladiolus cut flowers cultivar (White Prosperity).Middle- East Journal of
Scientific Research. 9(5), 572-577.

Sarkar, M. A. H., M. I. Hossain, A.F. M. J. Uddin, M. A. N. Uddin, and M. D. Sarkar 2014. Vegetative, floral
and yield attributes of gladiolus in response to gibberellic acid and corm size. Scientific Agriculture7(3): 142
-146.

Singh, A., and Jitendra, K. 2008. Effects of plant growth regulators and sucrose on post harvest physiology,
membrane stability and vase life of cut spikes of gladiolus. Plant Growth Regulation. 55, 221-229.

Singh, M. K., A.S. Parmar and S. V. S. Rathore 2002. Corm production in gladiolus as affected by size of cormels
and GA3 application.In: Proceedings of the national symposium on Indian floriculture in the new

millennium.ILalbagh, Bangalore pp. 246-248.

Subedi, P. B. 2004. Growing gladiolus for beauty and business. In: Amatya, P. M., Setling, A., and Gaire, I.. N.
(eds) Souvenir, Floriculture Trade Fair, 2004. Floriculture Associaton Nepal (FAN) Kathmandu, Nepal. pp.
13-16.

Ved, P., Jha, K. K., and Prakash, V. 1998.Effects of GA3 on the floral parameters of gladiolus cultivars.Journal of
Applied Biology.8, 24-28.

Yousif, S. S. and M. S. Al-Safar 2006.Effect of GA3 treatment and nitrogen on growth and development of
gladiolus corms.Pakistan Journal of Biological Sciences9: 2516-2519.

45



