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ABSTRACT 
 

A field experiment was conducted to study the effect of plant growth regulators on growth and 
yield of tuberose (Polianthes tuberosa L.). Treatments of the experiment were as control (No plant 
growth regulators), NAA 100 ppm, NAA 200 ppm, NAA 300 ppm, NAA 400 ppm, GA3 100 ppm, GA3 
200 ppm, GA3 300 ppm, GA3 400 ppm, 4-CPA 100 ppm, 4-CPA 200 ppm, 4-CPA 300 ppm and  4-CPA 
400 ppm. Different concentration of growth regulators showed significant variation on most of the 
parameters. Tallest tuberose plant (68.9 cm), longest length of rachis (21.9 cm), highest number of 
floret/spike (41.2), highest diameter of spike (1.1 cm), maximum weight of single spike (40.1 g) 
and highest number of spikes per hectare (3.9 lac)  were obtained from GA3 at 300 ppm. 
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I. Introduction 

Tuberose (Polianthes tuberosa L.), an ornamental bulbous plant native to Mexico, is one of the most 
important cut flowers in tropical and subtropical areas. It belongs to the family Amaryllidaceae. 
Tuberose occupies a very selective and special position to flower loving people. It has a great 
economic potential for cut flower trade and essential oil industry. The spikes are useful as cut flowers 
in vase decoration and bouquets; while individual floret is used for making veni, garland, button-holes 
or crown. It has a delightful fragrance and is the source of tuberose oil. The natural flower oil of 
tuberose is one of the most expensive raw materials for perfume [9]. Normal plant growth and 
development are regulated by naturally produced chemicals or phytohormones. Their role can often be 
substituted by application of synthetic growth regulating chemicals or hormones. The potential use of 
growth regulator in flower production has created considerable scientific interest in recent years. Many 
studies have indicated that the application of growth regulator can stimulate the growth and 
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development of flowers. Plant growth regulators are known to coordinate and control various phases 
of growth and development, including flowering at optimum concentrations. It is generally accepted 
that exogenously applied growth substances act through the alteration in the levels of naturally 
occurring growth regulators, thus modifying the growth and development of the plant. Hence, the 
present study was undertaken to study the effects of plant growth regulators on growth and flowering 
of tuberose. 
 

II. Materials and Methods 

The experiment was conducted at the Horticultural farm of Sher-e-Bangla Agricultural University, 
Dhaka, Bangladesh during the period from April 2009 to February, 2010. The experiment was 
designed to study the effect of different growth regulator like as NAA (Naphthalene Acetic Acid), 
GA3 (Gibberellic Acid) and 4-CPA (Chlorophenoxy Acetic Acid), and their different concentrations 
on growth and flower production of tuberose. The experiment comprised with control (No plant 
growth regulators), NAA 100 ppm, NAA 200 ppm, NAA 300 ppm, NAA 400 ppm, GA3 100 ppm, GA3 200 
ppm, GA3 300 ppm, GA3 400 ppm, 4-CPA 100 ppm, 4-CPA 200 ppm, 4-CPA 300 ppm, 4-CPA 400 ppm. 
The single factors experiment was laid out in randomized complete block design with 3 
replications. The bulbs were planted in 4 cm depth in furrows on 24 April 2009. Spacing was 
maintained by 30 cm x 20 cm respectively and the size of each plot was 1.6 m x 1.2 m. Treatments 
were applied three times at 20, 50 and 80 days after planting by using hand sprayer. General 
intercultural operations weredone during growing period as and when necessary. Data were 
collected on different growth and yield related parameters and the recorded data was statistically 
analyzed using MSTAT-C program to find out the significance of variation resulting from the 
experimental treatments. The mean for the treatments was calculated and analysis of variance for 
each of the characters was performed by F test. The differences between the treatment means were 
evaluated by DMRT test [3].   
 

III. Results and Discussion 

Plant height 

Maximum plant height (68.9 cm) was recorded from GA3 @ 300 ppm which was closely followed by 
GA3 @ 200 ppm (66.7 cm) and the minimum (39.7 cm) was obtained from control (no growth 
regulator). Plant height increased in GA3 treated plants than in NAA and 4 CPA treated plant (Table 
01). The effect of gibberellins on growth may be due to increasing auxin level of tissue or enhance the 
conversion of tryptophan to IAA which causes the cell division and cell elongation. Similar results 
were also reported by Shankar et al. (2010) and Kumar and Gautam (2011) in tuberose using GA3 [8]; 
[4]. 
 
Number of leaves 

Maximum number of leaves (24.8/plant) was recorded from concentration of GA3 at 300 ppm which 
was followed by NAA at 200 ppm (22.4/plant) while minimum number of leaf (13.8) was recorded in 
control (Table 1). Treatment with GA3 promoted the height of all plants and increased the number of 
leaves per plant. The results are in accordance with the findings of Manisha et al. (2002) and Kumar 
and Gautam (2011) in tuberose [5]; [4]. Singh (1999) found that highest number of leaves per plant 
(27.4) using GA3 at 200 ppm [10]. 
 
Number of side shoots 

Maximum number of side shoot (12.1/plant) was recorded from 300 ppm of GA3 which was followed 
by NAA at 200 ppm and the minimum (7.8/plant) was obtained from control (Table 01). Wankhede et 
al. (2002) and Singh et al. (2008) found that highest number of shoots per plant with 200 ppm GA3 

concentration [13]; [11]. 
 
Side shoot height 

Maximum height (59.5 cm) of side shoot per plant was recorded from GA3 at 300 ppm which was 
followed by NAA at 200 ppm (53.2) and 4CPA at 300 ppm (52.7). On the other hand the minimum 
(36.4 cm) was found from control condition (Table 01).   
 

http://www.chemicalbook.com/ProdSupplierGWCB82104593_EN.htm
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Numbers of leaves per side shoot 

Maximum number of leave per side shoot (23.1) was recorded from concentration of GA3 at 300 ppm. 
On the other hand the minimum number of leaves per side shoot (11.8) was observed in the plot with 
control condition (Table 01). 
 
Spike length 

Longest spike (72.6 cm) was found from concentration of GA3 at 300 ppm. On the other hand the shortest 
spike (52.2 cm) was recorded from control condition (Table 02). Increased spike length might be as a 
result of rapid internodes elongation due to increase cell division and cell elongation in intercalary 
meristem. Similar result was also reported by Shanker et al. (2010) and Tiwari and Singh (2002) in 
tuberose [8]; [12].The enhancement in spike length might have resulted from increased cell division and 
elongation [2]. Increased spike weight might be due to the fact that these spikes had more number of 
florets per spike with increased length and diameter. 
 
Rachis length 

Longest rachis (21.9 cm) was recorded from the concentration of GA3 at 300 ppm which was statistically 
identical with concentration of NAA @ 200 ppm (21.4 cm) and shortest (14.3 cm) was obtained from 
control condition (Table 02). Devadanam et al. (2005) found that GA3 gave maximum rachis length [1]. 
 
Number of florets 

With the increasing of concentration of growth regulators number of floret per spike performed an 
increasing trend (Table 02). The highest number of floret (41.2/spike) was recorded from concentration of 
GA3 at 300 ppm.On the other hand the lowest number of floret (15.6/spike) was observed in control 
condition. Preeti et al. (1997) and Singh (1999) found highest number of floret per spike by using GA3 

at 200 ppm [7]; [10]. Favorable effect of GA3 might be attributed due to greater amount of 
carbohydrate accumulation and increase metabolic activities. 
 
Spike diameter 

Different concentration of growth regulators showed a statistically variation on diameter of spike 
under the present trial. With the increases of concentration of growth regulators, diameter of spike 
showed an increasing trend up to 300 ppm and thereafter declined (Table 02). Widest (1.1 cm) spike 
was recorded from concentration of GA3 at 300 ppm which was statistically similar (1.0 cm) at 200 
ppm concentration of NAA. On the other hand the thinnest (0.7 cm) spike was observed in control 
condition. Wankhede et al. (2002) reported that spraying of GA3 at 200 ppm showed significant 
increase in diameter of spike in tuberose [13].  
 
Spike weight 

Different levels of growth regulator showed a gradual increasing trend in terms of weight of spike up 
to 300 ppm and thereafter declined (Table 02). The maximum weight of spike (40.0 g) was obtained 
from GA3 at the concentration of 300 ppm which was statistically (36.0 g) similar with NAA at 200 
ppm and the minimum weight of single spike (25.1 g) was recorded from control. Increased weight of 
spike in plants treated with 300 ppm GA3 was mainly due to increased number of florets per spike and 
increased diameter of spike. Singh et al. (2008) expressed similar results in tuberose [11]. 
 
Number of spike 

Maximum number of spikes (748.4 per plot) was obtained from GA3 @ 300 ppm followed by NAA @ 
200 ppm (729.6/plot) whereas minimum from control (499.2/plot) (Table 02). The differences in 
spike yield per plot showed significantly varying among the treatments. This increase in number of 
spikes per plant in turn can be attributed to increase of shoots per plant in the respective 
treatments.Highest numberof spikes (3.9 lac/ha) was recorded from GA3 at 300 ppm which was 
closely followed by NAA at 200 ppm (3.7 lac/ha) and the minimum (2.6 lac/ha) was obtained from 
control (Table 02). Similar result was also reported by Shanker et al. (2010) in tuberose [8]. Pathak et 
al. (1980) found the maximum yield of spikes by treating with GA3 at200 ppm [6]. 
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Table 01. Effect of different growth hormones and tconcentrations on growth of tuberose 

Treatment 
Plant height 

(cm) 
Leaves/plant 

Side 
shoot/plant 

Side shoot 
height (cm) 

Leaves on 
side shoot 

Control 39.6 e 13.8 h 7.8 f 36.4 g 11.8 f 
NAA at 100 ppm 42.9 de 17.5 g 9.3 e 45.9 def 20.2 cde 
NAA at 200 ppm 50.1 bcd 22.4 ab 11.2 b 53.2 b 21.2 b 
NAA at 300 ppm 63.4 ab 19.6 def 9.9 de 49.5 f 21.6 bcd 
NAA at 400 ppm 55.4 abc 19.9 cdef 10.3 cd 42.4 ef 19.0 de 
GA3 at 100 ppm 50.1 bcd 21.2 bc 9.3 e 46.0 def 19.5 de 
GA3 at 200 ppm 66.7 a 21.0 cd 11.0 bc 51.6 bcd 21.2 bcd 
GA3 at 300 ppm 68.9 a 24.8 a 12.1 a 59.5 a 23.1 a 
GA3 at 400 ppm 59.9 ab 18.5 fg 10.5 bcd 43.7 cf 20.3 bc 
4 CPA at 100 ppm 43.7 de 21.2 bc 10.5 bcd 48.6 f 19.8 de 
4 CPA at 200 ppm 46.2 cde 20.3 cde 10.6 bcd 47.4 bf 19.2 de 
4 CPA at 300 ppm 51.0 bcd 19.2 ef 10.7 bc 52.7 bc 20.0 de 
4 CPA at 400 ppm 50.9 bcd 20.0 cde 10.5 bcd 49.3 be 18.9 e 
CV (%) 5.3   3.2   3.7   4.9   4.8   
LSD 7.7   0.6   0.7   3.2   1.7   
In column, means followed by same letter(s) do not differ significantly at 5% level of probability. 

 
Table 02. Effect of different growth hormones on the flowering characteristics of tuberose 

Treatment 
Spike 
length 
(cm) 

Rachis 
length 
(cm) 

Florets / 
spike 

Spike 
diameter 

(cm) 

Single 
spike 

weight 

Spikes/ 
plot 

Spikes/ 
hac 

Control 52.2 f 14.4 e 15.6 f 0.7 c 25.1 e 499.2 j 2.6 h 
NAA at 100 ppm 56.5 e 15.1 d 17.2 f 0.7 c 28.0 ed 576.0 h 3.0 f 
NAA at 200 ppm 66.9 b 21.5 a 40.3 a 1.0 a 36.0 b 729.6 b 3.8 a 
NAA at 300 ppm 64.3 b 19.6 b 32.3 b 0.8 b 32.0 d 691.2 d 3.6 b 
NAA at 400 ppm 60.6 cd 16.0 d 28.4 cd 0.8 b 31.7 d 652.8 f 3.4 d 
GA3 at 100 ppm 61.9 c 16.5 cd 29.2 c 0.8 b 33.5 d 672.0 e 3.5 bcd 
GA3 at 200 ppm 64.7 b 19.3 b 29.3 c 1.0 a 33.7 d 710.4 c 3.7 b 
GA3 at 300 ppm 72.7 a 21.9 a 41.2 a 1.1 a 40.1 a 748.8 a 3.9 a 
GA3 at 400 ppm 60.6 c 16.7 c 27.4 d 1.0 a 35.4 b 672.0 e 3.5 bc 
4 CPA at 100 ppm 60.2 c 17.1 c 23.6 e 0.8 b 31.7 d 556.8 i 2.9 g 
4 CPA at 200 ppm 65.9 b 17.8 c 23.6 e 0.8 b 32.5 d 614.4 g 3.2 e 
4 CPA at 300 ppm 58.8 d 16.5 cd 22.5 e 0.8 b 32.1 d 672.0 e 3.5 bcd 
4 CPA at 400 ppm 59.3 cd 16.9 c 23.3 e 0.8 b 32.5 d 652.8 f 3.4 d 
CV (%) 2.8   2.7   4.5   6.0   4.6       3.7   
LSD 2.2   0.9   1.6   0.1   3.2   0.5   0.1   
In column, means followed by same letter(s) do not differ significantly at 5% level of probanility. 

 

IV. Conclusion  

GA3 is the most effective plant growth regulator for growth and flowering of tuberose. Spraying of GA3 
@ 300 ppm provided the best growth and flowering of tuberose cv. Single. 
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