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Polianthes tuberosa L. (Tuberose) belonging to the family Agavaceae, is one of the most important cut 
and floral crop in tropical and sub-tropical areas of the world. Due to its beauty and sweet fragrance, it is 
used for decoration in flower arrangements throughout the year. Moreover, having long spikes is also an 
excellent trait of cut flowers. In order to compete in the world markets high quality flower production and 
vase life extension is very important. Plant growth regulators play a significant role in vegetative 
propagation, inhibition of abscission, prevention of bud dormancy, growth control, and promotion of 
flowering, prolonging the vase life of flowers, and retarding senescence. Gibberellins (GAs) are 
endogenous plant growth regulators, having tetracyclic, diterpenoid compounds which are commercially 
used to boost up yield and morpho-physiological characteristics of many ornamental crops and 
vegetables.  In this study a field experiment was conducted to study the efficacy of plant growth 
regulators on growth and yield of P. tuberosa. Parameters included in this study were: emergence of 
plants, their height, number of leaves and florets, spike length and diameter. Three different 
concentrations, GA3 100 ppm, GA3 150 ppm and GA3 200 ppm were used in this trial. Different 
concentration of growth regulators depicted substantial variation on most of the parameters. This study 
demonstrated that the highest concentration (GA3 200 ppm) significantly enhanced height of plant 
(40.45 cm), number (32.55) and length of rachis (31.02 cm), floret/spike length (90.96 cm) and diameter 
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(7.91 cm).  Finally, taking in view the outcome of this study we proposed that the best treatment was 
GA3 200 ppm which ultimately stimulated plant growth and enhanced the yield as compared to the other 
two treatments (GA3 100 ppm and GA3 150 ppm).  

Keywords: Plant growth regulator, spike length, tuberose 

 
INTRODUCTION 

Polianthes tuberosa L. (Tuberose) is an 
ornamental plant grown commercially in a number 
of countries including India, Kenya, Mexico, 
Morocco, France, Italy, Hawaii, South Africa, 
Taiwan, North Carolina, USA, Egypt, China and 
many other tropical and subtropical areas of the 
world.  (Sharga and Sharma,1994; Edrisi and 
Mirzee, 2017). Tuberose belongs to the family 
Amaryllidaceae and is native of Mexico (Feng et 
al. 2000). Their sweet fragrance and elegance 
made them valuable to the aesthetic world. They 
are successfully grown for their various uses in 
pots, borders and beds whereas their oil is used in 
high value perfumes and cosmetic products. The 
Genus Polianthes contains fifteen species out of 
which twelve species belong to Mexico and 
Central America. As to their color, two species 
produce red flowers, one is red with white tinge 
and the rest of the nine species bear white 
flowers. All the species grow widely with the 
exception of P. tuberosa. They are categorized 
into four different types namely: single, semi-
doubles, double and variegated on the basis of 
number of petals (Safeena et al. 2019). 

Growth of very few floricultural crops can be 
enhanced by applying growth regulators. These 
growth regulators are helpful in growth when 
environmental factors delay or halt the growth of 
plants; likewise, excessive use of retardants can 
also be a cause of late growth. The Gibberellic 
acid (GA3) is of significant importance in growth. 
Sprouting, growth and flowering of Gladiolus 
cultivars is balanced by increased use of growth 
regulators (Bhujbal et al. 2014). Hippeastrum and 
Dantuluri et al. (2002) reported that GA3 at 200 
ppm produces the tallest plants and promote early 
flowering and bud formation. Similarly, NAA 
(Naphthalene acetic acid) at 100 ppm and GA3 at 
100 ppm or 200 ppm promoted early flowering in 
Lilium longiflorum whereas NNA at 200 ppm and 
GA at 200 ppm significantly enhanced flower 
production (Pal and Das, 1990). 

Growth promotors help in overcoming the 
growth delaying factors and eventually maximize 
the benefit. Foliar application of these promotors 
enhance flowering and enhance the flower 
production its quality (Singh et al.1991 and 
Panwar et al. 2006). Moreover, these regulators 

also play a vital role in improving plant vegetative 
growth. Gibberellic acid is also responsible for 
increasing growth of vegetative parts of medicinal 
plants. GA’s promote growth by hydrolysis of 
starch, resulting in enhanced starch mobilization 
in cotyledons by increasing amylase activity 
(Ardalani et al. 2014). 

The present experiment was designed to 
achieve the following objectives. 

Objectives 
To determine the effect of Gibberellic acid on 

the growth of tuberose plant 
To evaluate the response of flowering 

character of tuberose to Gibberellic acid 
To observe the effect of Gibberellic acid on 

the growth of bulb size 
  
MATERIALS AND METHODS 
The current study was commenced at the field of 
Directorate of Floriculture, NARC Islamabad 
during 2016 to investigate the impact of 
Gibberellic acid on morpho-physiological aspects 
of tuberose. The trial was arranged in RCBD 
(Randomized Complete Block Design) (Table 1) 
consisting of one factor and three replicates. Four 
levels of Gibberellic acid @ 0, 100, 150 and 200 
ppm were used. Twelve plants were treated with 
each level of gibberellic acid. Forty-eight 
tuberoses were planted by keeping 7 inch 
distance between each plant and row. Application 
of fertilizers, irrigation, weeding and hoeing etc. 
were carried out when required. 
Subsequent parameters were considered while 
recording the data. 

Vegetative parameters: 
Data regarding the vegetative parameters 

including days of emergence, plant height, 
number of leaves was noted. Height of five plants 
in each replicate was selected and measured with 
the help of measuring tape. At the end of the 
season, five plants in each replicate were selected 
and their leaf count was done. Similarly, number 
of days from sowing to emergence were also 
calculated. Average of all the data was calculated. 
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Floral parameters: 
Data regarding the floral parameters including 
spike length, diameter, rachis length and number 
of florets was noted. Erratically five plants were 
selected from each replicate to measure the spike 
and rachis length. Measuring tape was used for 
this purpose and average of the collected data 
was also measured. Digital vernier caliper was 
used to measure diameter of the spike from 
upper, lower and middle parts of the selected 
plants. At the end of the season floret number of 
all plants of each treatment was counted and their 
average was calculated. 
 
RESULTS AND DISCUSSION 

Rate of emergence 
Means data and analysis of variance regarding 
rate of emergence is given in figure 1 and table 2 
respectively.  
Table 1: Field layout with Randomize Compete 
Block Design 

T1R1 T1R2 T1R3 

T2R1 T2R2 T2R3 

T3R1 T3R2 T3R3 

T4R1 T4R2 T4R3 

 

 
 
Figure 1: Influence of gibberellic acid on days 
to emergence of tuberose 
 
Table 2: Analysis of variance for days to 
emergence of tuberose 

Source DF SS MS F P 

Replication 2 3.5661 1.78306   

Treatment 3 4.3717 1.4572 0.58 0.6475 

Error 6 14.9897 2.498 28  

Total 11 22.9275    

The data reveals that a non-significant variation in 
days to emergence was found regarding 
gibberellic acid levels. It is clear from figure 1 that 

the highest emergence (62.40%) was observed in 
plants treated with 200ppm GA3. However, the 
least days to emergence (57.88%) were recorded 
in control. The maximum emergence percentage 
might be due to modest application of Gibberellic 
acid. 

Plant height 
The data regarding plant length is described in 
figure 2 and analysis of variation is shown in table 
3. The data reveals that GA3 had significantly 
affected the length of tuberose. The maximum 
length (40.45cm) was noted in the plants which 
were treated with 200ppm gibberellic acid while 
the least plant length (31.63cm) was detected in 
control plants.  
 
Table 3: Analysis of variance for the plant 
height of tuberose 

Source DF SS MS F P 

Replication 2 100.124 50.0619   

Treatment 3 131.291 43.7636 5.38 0.0389 

Error 6 48.818 8.1364   

Total 11 280.233    

The maximum plant height was observed due to 
the application of higher levels (200ppm GA3) of 
Gibberellic acid because it helps in cell 
elongation. Therefore, the treatment T3 promote 
more cell elongation as compared to the other 
treatments. Application of GA3 has augmented 
plant length in gladiolus (Naveen et al. 2008) and 
tuberose (Asil et al. 2011). 
 

 
 
Figure 2: Influence of GA3 on plant height of 
tuberose 

Number of leaves 
The means data relating to leaf count is described 
in figure 3 and its analysis of variance is shown in 
table 4. The highest leaf count (11.73cm) was 
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noticed in plants when treated with 200 ppm 
gibberellic acid while the least no of leaves 
(8.11cm) was observed in control plants. 
Treatment with GA3 stimulated the leaf count thus 
increasing the number of leaves per plant. This 
outcome concord with the findings of Manisha et 
al. (2002) and Kumar and Gautam (2011) in 
tuberose. Likewise, highest leaf count per plant 
(27.4) using GA3 at 200 ppm was also observed 
by Singh, 1999.  
 

 
Figure 3: Influence of GA3 on number of leaves 
of tuberose 
 
Table 4: Analysis of variance for the number of 
leaves of tuberose 

Source DF SS MS F P 

Replication 2 7.6473 3.82363   

Treatment 3 21.8397 7.27990 10.83 0.0078 

Error 6 4.0349 0.67249   

Total 11 33.5219    

Spike length 
The Statistical analysis of variance and means 
data is depicted in table 5 and figure 4 
respectively. The data on spike length discovered 
significant changes among the treatments of GA3 
on spike length of tuberose.  

 
Figure 4: Influence of GA3 on spike length of 
tuberose 
The highest spike height (90.96 cm) was 

observed in plants, treated with 200ppm 
gibberellic acid while the lowest spike height 
(77.18 cm) was witnessed in control plants. The 
increased spike length was probably due to higher 
foliar application of Gibberellic acid which results 
in the improved vegetative and reproductive 
growth of the plant. In response of GA3 

application, increase in spike length was observed 
which has already been reported in many 
flowering plants (Panwar et al. 2006). 
 
Table 5: Analysis of variance for spike length. 

Source       DF         SS         MS        F         P 

Replication     2     77.850     38.925   

Treatment     3    313.915    104.638    42.21    0.0002 

Error         6     14.873      2.479   

Total        11    406.638    

 
Spike diameter. 
It was evident from the Analysis of variance of the 
spike diameter of tuberose that a pronounced 
improvement has been occurred, which is 
reported in figure 5 and ANOVA table 6. Plants of 
T3 treated with 200ppm GA3 showed the 
maximum spike diameter (7.91 cm) while the least 
spike diameter (6.05cm) was recorded in control 
plants. By increasing the concentration of 
Gibberellic acid, spike diameter increases 
significantly. It is obvious from the findings that 
effect of Gibberellic acid is directly proportional to 
the spike diameter; Moreover, to determine the 
maximum response of enhanced foliar spray of 
GA on the spike diameter, further research is 
required. It was also reported by Wankhede et al. 
(2002) that a noteworthy increase in the thickness 
of spike in tuberose was observed while spraying 
GA3 at 200 ppm. 

 
 
Figure 5: Influence of GA3 on spike diameter of 
tuberose 
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Table 6: Analysis of variance for the spike 
diameter. 
 

Source       DF         SS         MS        F         P 

Replication     2    0.13055    0.06527   

Treatment     3    5.55750    1.85250    28.12    0.0006 

Error         6    0.39525    0.06588   

Total        11    6.08330    

Number of florets 
    Regarding production of tuberose plant the 
floret number is a vital parameter. There was a 
non- substantial variation in  the number of florets 
per spike. The number of florets per spike was 
increased with the increasing levels of Gibberellic 
acid. The highest number of florets (32.55) were 
recorded in treatment T3 while the lowest floral 
count (26.66) was observed in control. It was 
concluded that application of GA improved the 
number of florets/spike which might be due to the 
availability of more cell elongation 

 
 
Figure 6: Influence of GA3 on number of florets 
of tuberose 
 
Table 7: Analysis of variance number of florets 
Source       DF         SS         MS        F         P 

Replication  2     3.1683     1.5842   

Treatment     3    61.4078    20.4693    97.08    0.5236 

Error         6     1.2651     0.2108   

Total        11    65.8412    

. Statistically significant variation was found for 
number of floret/spike due to application of 
different levels of Gibberellic acid foliar application 
under the present trial. As the concentration of the 
growth regulators was increased, an increasing 
trend in the number of floret/spikes could be 
witnessed. Concentration of GA3 at 200 ppm 
depicted the highest number of floret (41.2/spike) 
whereas, the lowest number of floret (15.6/spike) 

was detected in control condition.  According to 
studies done by Preeti et al. (1997) and Singh 
(1999) maximum number of florets per spike was 
obtained by using GA3 at 200 ppm.  Enhanced 
metabolic activities and accumulation of large 
quantity of carbohydrate might be attributed 
towards the favorable effect of GA3.  

Rachis length: 
Analysis of variance regarding rachis length of 
Tuberose depicted significant differences among 
treatments as given in figure 7 and analysis of 
variation is shown in table 8.  
 

 
 
Figure 7: Influence of GA3 on rachis length of 
tuberose 
 
Table 8: Analysis of variance for rachis length 
 

Source DF SS MS F P 

Replication 2 3.330 1.6652   

Treatment 3 220.305 73.4351 35.71 0.0003 

Error 6 12.339 2.0566   

Total 11 235.975    

      
The maximum rachis length (31.02 cm) was 
observed in treatment T3 while the minimum 
rachis length (19.03 cm) were observed in control. 
Different level of Gibberellic acid foliar application 
showed a statistically variant rachis length under 
the present trial. With the increase level of 
Gibberellic acid foliar application, the length of 
rachis showed an increasing trend. Longest rachis 
(21.9 cm) was recorded from the concentration of 
GA3 at 200 ppm which was statistically identical 
with concentration of NAA 200 ppm (21.4 cm) and 
shortest (14.3 cm) was obtained from control 
condition. Devadanam et al. (2005) found that 
GA3 gave maximum rachis length. 
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CONCLUSION 
Gibberellins comprises a group of tetracyclic 

diterpenes which influences the germination, 
expansion, elongation and initiation of seed, leaf, 
stem and flower respectively. Moreover, they also 
help in the development of fruit and flower. The 
present study was demonstrated to ascertain the 
effect of GA3 on growth, flowering and quality 
flower production in tuberose. From the 
experimental findings, it can be concluded that the 
foliar application of GA3 at 200 ppm proved to be 
best concentration in enhancing all the vegetative 
(plant height, number of leaves), floral (spike 
length, diameter, rachis length and number of 
florets) characteristics in tuberose. Better 
performance of tuberose with application of GA3 
might be due to effective and enhanced uptake 
and sink potential of nutrient by promoting 
photosynthetic enzymes, leaf area, increased 
photosynthetic rate, proper metabolism of 
antioxidant enzymes to normal level. 

From the present experiment we 
recommended that 200ppm of Gibberellic acid is 
best for better and vigorous growth. 
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