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Abstract: A  field  experiment  was  conducted  to evaluate the effect of various concentrations of gibberellic
acid (GA ) on growth, flowering and corm production of Gladiolus cv. White prosperity during October 20123

at botanical garden, Kurukshetra University, Kurukshetra. Four levels of gibberellic acid viz. 0, 50, 100 and 150
ppm were used as presoaking  treatment  on corms of gladiolus with 10 replicates. Periodical observation
revealed that all the growth and flowering attributes significantly improved with the application of GA3

compared to the control one. The results showed that maximum vegetative attributes of plant in respect of plant
height, number of leaves per plant, leaf  length  and leaf width and floral attributes viz. spike length, rachis
length, number of florets per spike, floret length and floret diameter were recorded to be maximum at 100 ppm
GA  as compared to control. Days regarding to sprouting of corms and spike emergence were noticed to be3

minimum by GA  pretreated corms at 150 ppm. A dose of 100 ppm GA  among all the concentrations was also3 3

proved to be the best in enhancing yield attributes like corm and cormel production. Likewise, there was a
significant increase in durability of spikes, chlorophyll a, b, total chlorophyll content and carotenoids content
at 100 ppm GA .3
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INTRODUCTION production  technologies  for  better qualitative  as  well

Gladiolus is a flower of glamour and perfection which gibberellins has brought major advances in field of
is known as the queen of bulbous flowers due to its agriculture. Among exogenous gibberellins, GA  has been
spikes with florets of massive form, brilliant colours, commonly used to manipulate vegetative growth,
attractive shapes, varying size and excellent shelf life [1]. flowering  and  quality  aspects  in  flowering crops [2- 5].
This herbaceous, perennial and bulbous flowering crop, It is  involved  in  several plant development processes
native of South Africa belongs to family Iridaceae and is and promoted number of desirable effects including
commercially propagated by corms. Among different sprouting, stem elongation, increased no. of leaves,
bulbous flowers, Gladiolus tops the list all around the reduced flowering time, increased flower number and size
world and valued the most in both domestic and etc. in different floricultural crops [6-10]. Alternation in all
international market due to its imposing and incandescent the characteristics involved cell division, elongation and
inflorescence bearing smooth,  ruffled and  lacinated expansion which induced and promoted the vegetative
petals with long lasting quality which has made it and flowering in most of the horticultural crops [11-12].
excellent for vase decoration, floral arrangement for Use of gibberellins is a vast important subject that
interior decoration and making high quality bouquets. It also aids in production of corms in bulk and uniformity in
is also widely used for planting in the herbaceous flowering which is still big problem encountered by the
borders, beddings, pots and also in garden display. farmers in many countries. Lack of quality planting

Because of its immense potential as ornamental crop material and restricted amount of corms and cormels
and utter dearth of plant material of such elite species for doesn’t fulfill the local demand of planting material for
commercial cultivation, need was felt to recuperate our commercial production. Presoaking GA  treatment was

as quantitative traits. An exogenous application of
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proved to be effective in stock production of corm and corms  (Kg m )  were  reported   in  replicates.
cormels also by improving net photosynthetic efficiency Chlorophyll a, b and total chlorophyll content and
of plant [13]. Keeping  all  these  points in mind, the carotenoids were estimated by Arnon’s  method  [14] by
present study  was  conducted  to evaluate the taking  absorbance  at  different  wavelengths using UV-
appropriate concentration of GA  on growth, flowering Vis spectrophotometer (Specord, Analytic Jena,3

and corm production of gladiolus (Gladiolus cv. White Germany).
prosperity) to cater need of floriculture industry.

MATERIALS AND METHODS analysis of variance (ANOVA), followed by post hoc test

The experiment was carried out at Botanical Garden, 20.0). Means were ranked at a P 0.05 level of significance
Kurukshetra University, Kurukshetra, India during the using Duncan’s Multiple Range Test for comparison.
year 2012-2013 in open field conditions. Soil of
experimental  plot  was  alluvial  loam  and  sandy  clay. RESULTS
The experiment was laid out  on  a randomized block Vegetative Attributes
design and the size of the plot was 4.0 m × 4.0 m. Manure Plant  Height:  It  is  evident  from Table  1  that  soaking
and chemical fertilizers were applied at the rate of farmyard of corms in  GA   solution  prior to planting had
manure 5 Kg/m , urea 30 g/m , superphosphate 20 g/m stimulatory effect on all the  vegetative  parameters in2 2 2

and muriate of potash 20 g/m  as per recommendation. terms  of  plant  height,  number   of   leaves  per  plant,2

Healthy corms of Gladiolus cv. white prosperity were leaf  length  etc.  in  comparison  to untreated one.
procured  from  Indian Agriculture Research Institute, However, maximum  increment  in plant height
New Delhi. Four  concentrations  of  gibberellic acid viz. (101.96±2.73) was obtained with application  of  GA  at 100
0,  50,  100  and  150  ppm  were  used  as  pretreatment. ppm (T ). The reduction in plant height was more in
The treatments were applied by soaking bulbs in control treatments (80.10±2.35) (T ) than other
respective gibberellic acid concentrations for 12 h and concentrations.
then dried in shade for 2 hours before planting. Corms
were selected from each  treatment  for planting after Number of Leaves: Number of leaves per plant varied
shade drying. Sowing was done at a distance of 20-25 cm significantly due to application GA  via soaking of corms
from row to row and corm to corm at a depth of 7-8 cm. in comparison to control plant. But, the best results
Intercultural operations like weeding and watering was regarding number of leaves (9.2±0.83) were observed in
followed whenever required and plants were allowed to corms  treated  at  higher  concentration  of  GA   i.e. T

(100 ppm) while minimum (7.2±0.83) was found in control
number of days taken for germination, plant height (cm), (Table 1).
number of leaves per plant, leaf length (cm), and leaf width
(cm); floral attributes viz. number of days taken for spike Leaf   Length:   Data   regarding    leaf    length depicted
emergence, spike length (cm), rachis length (cm), number that  T   (100  ppm)  gained  maximum  leaf length
of florets/spikes, floret length (cm), floret diameter (cm) (75.1±0.84   cm)   which    was    also   significantly
and durability of spike (in days) and yield attributes like different from  rest  of  the  GA   level.  On  the  other
no. of corms plant , no. of cormlets plant , weight of hand,  minimum  was  observed  in T  (65.2±0.64 cm)1 1

corms  plant ,  weight  of  cormels  plant   and  yield  of (Table 1).1 1

2

Statistical Analysis: All results were analyzed using

with Statistical Package for Social Sciences (SPSS, version
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grow. Following data on various vegetative attributes like
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Table 1: Impact of Ga3 Presoaking of Corms on Growth Attributes of Gladiolus Cv. White Prosperity

Pretreatments( ppm) Plant height(cm) No. of leaves /plant Leaf length(cm) Leaf Width(cm) Sprouting ofcorms (days)

T0 80.10±2.35d 7.2±0.83d 65.2±0.64c 12.02±0.311c 14.2±0.83c
T1 85.16±2.47c 7.8±1.09c 65.8±0.87c 12.66±0.270bc 13.6±1.14b
T2 101.96±2.73a 9.2±0.83ab 75.1±0.84a 13.40±0.223a 11.0±0.70b
T3 97.38±1.99b 8.4±0.54bc 70.6±063b 13.12±0.286b 10.8±0.83a

ANOVA(F8,3) 72.518 5.034 186.075 1.951 13.750

T0-   GA3 0ppm; T1- GA3 50ppm; T2- GA3100ppm; T3- GA3 150 ppm; Values represent  means  ±Standard deviation, n=10; Means were compared at
(P  0.05) using Duncan's multiple range tests. Different letter mark significant difference at P  0.05.
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Table 2: Impact of Ga3 Presoaking of Corms on Floral Attributes of Gladiolus Cv. White Prosperity
Pretreatments( ppm) Spike emergence(in days) Spike length(cm) Rachis length(cm) Floret length(cm) Floret diameter(cm) No. of  florets / spike
T0 100.42±1.16d 68.12±0.39d 55.62±1.95d 12.34±0.34c 10.46±0.33d 8.4±0.54c
T1 98.28±0.48c 71.36±1.38c 62.16±0.62c 12.56±0.28b 11.84±0.39c 10.4±1.14b
T2 92.18±0.78b 92.52±1.63a 75.32±2.51a 13.52±0.28a 13.34±0.41a 13.6±0.54a
T3 90.66±1.01a 84.98±1.00b 70.78±1.22b 12.94±0.20b 12.68±0.27b 11.2±0.83b
ANOVA(F8,3) 96.050 412.635 11.337 17.808 59.814 35.590
T0-   GA3 0ppm; T1- GA3 50ppm; T2- GA3100ppm; T3- GA3 150 ppm ; Values represent means ±Standard deviation, n=10;  Means were compared at
(P  0.05) using Duncan's multiple range tests.  Different letters mark significant difference at P  0.05

Table 3: Impact of Ga3 Presoaking of Corms on Yield Attributes of Gladiolus Cv. White Prosperity
Pretreatments( ppm) No. of corms/plant No. of cormels/plant Weight of corm (g)   Weight of cormels/plant (g) Yield of Corms (Kg m-2)
T0 1.20±0.44c 27.8±0.836d 25.1±1.38c 29.11±0.87c 2.1±0.54d
T1 1.60±0.54bc 31.4±1.516c 25.7±1.52bc 32.52±0.88c 3.5±0.88c
T2 2.80±0.83a 38.2±0.836a 32.7±2.23a 37.62±1.37a 4.5±0.12a
T3 2.30±0.54b 36.2±1.643b 30.4±0.86b 36.04±1.21b 4.0±0.23b
ANOVA(F8,3) 7.956 63.948 24.02 102.007 22.861
T0-  GA3 0ppm; T1- GA3 50ppm; T2- GA3100ppm; T3- GA3 150 ppm; Values represent means ±Standard deviation, n=10;  Means were compared at
(P  0.05) using Duncan's multiple range tests. Different letters mark significant difference at P  0.05

Leaf Width: Different levels of treatments showed Floret Length and Floret Diameter: A dose of 100 ppm
variations in increasing width of leaves over control. GA  was found effective for maximum floret length
Among all the levels, the highest increase in leaf width (13.52±0.28 cm) as compared to control plant which
(13.40±0.223 cm) was observed at the 100 ppm showed a minimum floret length (12.34±0.34 cm). Maximum
concentration of gibberellic acid. floret diameter (13.34±0.41 cm) was also recorded at

Number of Days Taken for Sprouting of Corms: It is exhibited  the  lowest  floret  diameter  (10.46±0.33 cm)
clearly evident from table 1 that all the treated plants were (Table 2). 
found to be effective in reducing the sprouting period of
corms from date of planting in comparison to untreated Yield Attributes
one. The results were found to be most significant having Number and Weight of Corm and Cormels: The yield
minimum number of days (10.8±0.83) for sprouting of attributes  related  to  corms  and cormels were
corms soaked at GA  concentration of 150 ppm significantly increased by the application at all the3

Floral Attributes: The  highest  yield  contributing  attributes  like  number
Spike Emergence: Days  taken  to  first emergence of of  corms  (2.80±0.83),  cormels (38.2±0.836), weight of
spike initial was influenced significantly due to corm (32.7±2.23 g) and weight of cormels per plant
application of gibberellic acid. Emergence was earlier by (37.62±1.37 g) were much higher at 100 ppm concentration
10 days when treated with 150 ppm amongst all the than the corms treated at other concentrations (Table 3).
treatments followed by 100 ppm (Table 2). As for as yield is concerned, maximum production

Spike Length and Rachis Length: According to data treatment which was statistically significant from other
represented in Table 2, it is clearly evident that floral treatments.
attributes like spike length (92.52±1.63 cm) and rachis
length (75.32±2.51 cm) showed marked enhancement by Chlorophyll, Carotenoid Content and Durability of
gibberellic acid pretreatment at 100 ppm followed by 150 Spikes: Results attributed in Table 4 regarding
ppm and the lowest were recorded in control. chlorophyll content and carotenoids content, GA  100

Number of Florets/spike: All the treated plants were and carotenoids content while all other treatments also
found to harbor more number of florets per spike in significantly augmented chlorophyll and carotenoids
comparison to control. But, the most significant results content as compared to control (Table 4). Flowers
were found at concentration of 100 ppm bearing the obtained at 100 ppm GA  concentration were durable for
highest number of florets (13.6±0.54) per spike (Table 2). longer period than other treatments.

3

gibberellic acid treatment at 100 ppm whilst the control

concentration   of   GA    when   compared  to  control.3

(4.5±0.12 Kg m ) was produced by 100 ppm GA2
3

3

ppm treatment was found to have maximum chlorophyll

3



Bot. Res. Intl., 8 (1): 01-06, 2015

4

Table 4: Impact of Ga3 Presoaking of Corms on Chlorophyll Content, Carotenoids and Durability of Flower of Gladiolus Cv. White Prosperity
Chlorophyll Chlorophyll Total chlorophyll(a+b) Carotenoids content Durability of 

Pretreatments a(mg/g fresh wt) b(mg/g fresh wt) (mg/g fresh wt) (mg/g fresh wt) spike(days)
T0 1.184±0.003d 0.283±0.0005c 1.459±0.003d 0.4971±0.001c 14.6±0.86c
T1 1.220±0.005c 0.295±0.0198bc 1.508±0.0190c 0.5910±0.009bc 16.2±0.78bc
T2 1.456±0.005a 0.466±0.0765a 1.922±0.0137a 0.6966±0.003a 22.3±1.07a
T3 1.311±0.017b 0.421±0.0140b 1.732±0.0323b 0.6718±0.001b 20.8±1.24b
ANOVA(F8,3) 3323.673 133.564 1177.462 2027.723 34.234
T0-   GA3 0ppm; T1- GA3 50ppm; T2- GA3100ppm; T3- GA3150 ppm; Values represent means;  ± Standard deviation, n=10;  Means were compared at
(P  0.05) using Duncan's multiple range tests. Different letters mark significant difference at P  0.05

DISCUSSION enzymes induced by GA  [18]. Padmalatha et al. [19] also

The improvement in various growth, floral and yield gladiolus cultivars.
attributes of gladiolus might be due to the functional role Presoaking of corms at 150 ppm GA  was found to be
of GA  in plant tissues. Gibberellic acid is very potent the best also for emergence of spike initial earlier than3

plant growth hormone which is known to induce various other concentrations. That might be due to rapid
physiological responses in plants and alter plant translocation of food for early differentiation and
morphology. Several factors may influence the response development  of  floral  primordial,  leading to emergence
of plants to GA , such as inherent differences in plants, of  spike  initial  earlier  than other concentrations [20].3

the stage of maturation at the time of treatment, The present findings are in agreement with the reports of
environmental conditions and the concentration of GA Shoor et al. [21]. Increase in the spike and rachis length3

applied. Our main focus was to find out the effective by GA  treatment was earlier also observed in gladiolus
concentration of GA  for vegetative, floral and yield by Sudhakar and Kumar [1] at 100 ppm GA . The possible3

attributes of Gladiolus cv. ‘White Prosperity’. Beneficial reason for increasing spike length and rachis length might
effects are possible only up to certain optimum be an increase in the cell division and cell elongation of
concentration as growth regulators are effective only in intercalary meristem owing to a rapid internode elongation
minute quantity. In present study, an optimum [12] with application of GA . A significant increase in the
concentration of 100 ppm proved to be the best in number of florets/ spike with GA  treatment was also
enhancing growth and development of gladiolus. earlier recorded  in  gladiolus  [1]  and in tuberose [9].
Maximum plant height, number of leaves, leaf length and Lahiji [22] also observed striking influence with
leaf width were found to be better at 100 ppm concentration of GA  at 100 ppm on number of florets per
concentration of GA . These observations are in spike in gladiolus over control. The increase in number of3

conformity with the earlier reports  of Sudhakar and flowers of GA treated plants might be due to an increase
Kumar [1] in Gladiolus and Reda et al. [15] in chamomile in number of leaves and leaf width or leaf area. This might
plant who obtained best results with application of have resulted in the production and accumulation of more
gibberellic acid at 100 ppm. The favorable effect of photosynthates that were diverted to the sink and give
gibberellic acid  on  various  growth attributes might be increased number of flowers [23]. Increased floret length
due to active cell division of apical meristem and cell and floret diameter were might be due to enhance cell
elongation resulted from the production of GA  induced division and cell elongation. This is in accordance with3

-amylase which might increase the concentration of findings of Sudhakar and Kumar [1] in gladiolus who also
sugars, thereby raising the osmotic pressure of the cell observed a rapid increase in the diameter of flower at the
sap leading to entry of water into the cell that tends to 100 ppm concentration of GA
stretch cell wall, consequently contributed to cell The increased number and weight of corms and
elongation  and  promotes  growth.  Similar effect of GA cormels with application of GA  might be attributed to3

in  enhancement   of   cell  division  with considerable increase photosynthetic assimilates for transporting to
stem  elongation   was   reported  by  Tonecki  [16], corms which in turn increase the size and the number of
Uddain et al. [17]. As for as early sprouting was leaves resulting corms [18]. The most pronounced effect
concerned, 150 ppm GA  resulted in early sprouting of of  GA   at  100  ppm  concentration  was also  observed3

corm followed by 100 ppm that might be due to active by Reddy et al. [24]. The treatment with 100 ppm GA
breaking down of the reserve food material by hydrolytic performed   better       in       enhancing     chlorophyll   and

3

found similar effect on earliness of sprouting time in
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carotenoids amount in leaves that resulted in increase in 6. Singh, A.K., 2004. Influence of plant bio-regulators
plant height, leaf number and their width or area for on growth and seed yield in French marigold
trapping more sunlight and prevent breakdown of (Tagetes patula L.). Journal of Ornamental
chlorophyll and other pigments. These results are in Horticulture, 7: 192-195.
conformity with the results of Azaaz et al. [25] who 7. Tyagi, A.K. and C.N. Singh, 2006. Effect of GA  and
observed that 100 ppm GA  resulted in retention of IBA on flowering and bulb production in tuberose3

chlorophyll and carotenoids in Calendula. Presoaking of (Polianthes tuberosa Linn.) cultivar Pearl Double.
corms in GA  also increased spike longevity due to Journal of Ornamental Horticulture, 9: 152.3

continuous supply of food  as  rate of photosynthesis 8. Mayoli, R.N., D.K. Isutsa and G.O. Tunya, 2009.
was higher in GA  treated plants as compared to control Growth of Ranunculus cut flower under tropical high3

ones.  These  results  are  in  line  with   the  results of altitude conditions. 1: Effects of GA  and shade.
Han [26]. Singh and Srivastava [20] and Emami et al. [27] African Journal of Horticultural Science, 2: 13-28.
also   attributed   that   flowers  produced  from  GA 9. Wagh,   V.K.,   S.L.    Chawla,    A.R.  Gaikwad and3

treated plants had the longest shelf life as compared to S.S. Parolekar, 2012. Effect of bulb size and GA on
control. vegetative and floral characters of tuberose

Based on above  results,  it  can  be concluded that (Polianthes tuberosa L.) cv. Prajwal and Calcutta
100 ppm GA  presoaking treatment proved to be best Single. Progressive Horticulture, 44: 27-31.3

concentration for most of the vegetative, floral and yield 10. Rani, P. and N. Singh, 2013. Impact of gibberellic acid
attributes of gladiolus cv. ‘White prosperity’ under field pretreatment on growth and flowering of tuberose
conditions. (Polianthes tuberosa L.) cv. Prajwal. Journal of
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