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ABSTRACT 
A study was carried out to examine the effect of dry scale removal for breaking the dormancy of tuberose 
bulb to improve the sprouting. The result showed that sprouting was much earlier in those bulbs where the 
scales were removed manually than those bulbs having the dry scales. Bulbs without dry scales gave the 
promising outcome of 70% germination while bulbs with dry scales merely acquired 13.33% germination 
after 30 days. 
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[I] INTRODUCTION 
Tuberose (Polianthes tuberosa L.), an 
herbaceous perennial plant of Agavaceae family,  
native of Mexico, is widely grown in the plains 
of India and blooms profusely during the 
summer and rains. This bulbous flower is 
gaining popularity in tropical and subtropical 
areas for its fragrant flowers [1]. Most artistic 
garland, floral ornaments, bouquets and 
buttonholes are made from these flowers. Due to 
their sweet pleasant fragrance, widely adorned 
in perfumery industry.  It produces clusters of 
fragrant waxy white flowers in elongated spikes 
up to 45 cm long that bloom from the bottom 
towards the top of the spike. It has long, bright 
green leaves clustered at the base of the plant 
[2]. It is propagated commercially by bulbs. 
Dormancy is an important adaptive mechanism 
which benefits survival of a species under 
unfavourable conditions [3]. Bulbous crops can 
develop dormancy to survive long periods of 
unfavourable conditions during the life cycle. 

Growth and development are temporarily 
suspended during the dormant period [3], [4]. 
The freshly harvested bulbs and bulblets of 
tuberose did not show much response under 
favourable climatic condition due to a period of 
dormancy which ranges from 1 to 2 months 
under natural storage conditions depending on 
the cultivars and the temperature during storage. 
Hence, this study was initiated to find an 
effective method to break the dormancy and to 
hasten quick germination of bulbs. 
 
[II] MATERIALS AND METHOD 
The experiment was carried out at Department 
of Horticulture, A.A.U., Jorhat-13 from March 
2015 to April 2015. Medium sized (2 cm 
diameter) bulbs of Tuberose were used as 
experimenting materials. Freshly harvested 
bulbs were dried in shade for 10 days before 
initiating the experiment. After that, the whole 
lot of bulbs were divided into two groups (A & 
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B), each containing 10 numbers of bulbs. The 
experiment was laid out in the Completely 
Randomized Design (CRD) with three 
replications. To improve the germination of 
tuberose bulbs dry scales of the ‘group A’ bulbs 
were removed manually and and ‘group B’ 
bulbs were kept as it is with the dry scales. Then 
bulbs of both the groups were sown on sand 
gravel bed inside greenhouse and kept at a 
temperature of 25 ± 2 ºC. Bulbs were watered in 
alternate days to avoid drying up of bulbs. The 
germination percentage of bulbs that were with 
and without dry scale was compared. 
Data were subjected to one-way analysis of 
variance (ANOVA) Multiple comparisons 
among means were performed using Duncan’s 
multiple range test with the level of significance 
at p = 0.05. 
 
[III] RESULT 
The study revealed that quick sprout emergence 
and continuous growth was recorded in the 
bulbs of ‘group A’ (dry scales removed). 
Whether, there was no significant change under 
‘group B’ bulbs (dry scales were not removed) 
with time. There were significant differences in 
both germination speed and percent among the 
two different treatments (p < 0.05), as shown in 
Table 1.  
 

Table 1. Effect of dry scale removal on tuberose bulb 
dormancy breaking  

Treatment 

Observation on 15th 
day 

Observation on 30th 
day 

Numbers 
of bulbs 
Sprouted 

Percentage 
Numbers 
of bulbs 
Sprouted 

Percentage 

Without 
dry scales 2a 20 

(26.070) 7.000a 70 
(56.998) 

With dry 
scales 0b 0 (0.000) 1.333b 13.333 

(21.145) 
SEd 0.408  0.557  

CD at 5% 1.662  2.350  

No. of bulbs in each replication 10 Nos.     
Figures in parentheses are arcsine 
transformation of values 
Means within column are separated by Duncans 
multiple range test P=0.05 
Means followed by same letter shown in 
superscript(s) are not significantly different 

  
a. At the initial period 

  
b. After 15 days of dry scale removal 

 
c. After 30 days of dry scale removal 
 

Fig 1.  a. left side group B bulb, right side group A 
bulb at the initial stage. 
b. left side group B bulb, right side group A bulb 
after 15 days of the treatment. 
c. left side group B bulb, right side group A bulb 
after 30 days of the treatment. 
* group A (dry scales removed), group B (dry scales 
not removed). 
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Effect of dry scale removal on tuberose bulb 
germination after 15 days: 
The results depicted that after 15 days the bulbs 
without dry scales gave better germination 
(20%) than those which were subjected to 
germination with dry scale (0%) as shown in Fig 
1(b).  
Effect of dry scale removal on tuberose bulb 
germination after 30 days: 
Analysis of variance revealed that bulb 
germination was higher i.e 70% in bulbs without 
dry scales as compared to 13.33 % in those 
bulbs having dry scales. The data showed that 
dry scale removal improves the sprouting of 
tuberose bulbs as shown in Fig 1(c). 
 
[IV] DISCUSSION  
According to Mizutani et al. (1995) [5] bud 
scale removal of grapevine leads to a sharp 
increase in the ACC content and also implies 
wounding stress. Wounding, in general, is 
known to produce ethylene in plant tissues. 
Whereas, Iwasaki (1980) [6] reported that it is 
difficult to assume that the termination of bud 
rest in grapevine is hastened by ethylene 
released by bud scale removal. May be the bud 
break was enhanced because of HCN which is a 
co-product of the conversion of ACC to 
ethylene. El-Shereif et al.,(2006) [7] stated that 
bulb sprouting seems to be associated with the 
promotion of ethylene biosynthesis caused by 
wounding stress. 
Ramzan et al. (2010) [8] studied the effect of 
dehusking on gladiolus seed germination and 
reports revealed that seed without husk gave the 
promising outcome of 74% germination while 
seeds with husk merely acquired 63% 
germination after 30 days. This study supports 
my findings about the stimulatory effect of dry 
scale removal on germination enhancement of 
Tuberose bulbs. According to Kepczynska and 
Kepczynska (1997) [9], Dormant or non-
dormant inhibited seeds have a lower ethylene 
production ability, and ACC and ACC oxidase 
activity than non-dormant, uninhibited seeds. 
Ethylene binding is required in seeds of many 
species for dormancy release or germination 
under optimal or adverse conditions.  

According to Salanenka & Taylor (2006) [10] 
dehusking has a pronounced effect on seed 
germination percentage as the efficacy of 
systemic seed treatment depend on the ability of 
applied chemical to penetrate the seed and be 
transported into seedling. The germination 
frequency in case of dehusked seed was almost 
two time double than that of the seed with husk 
within a period of two weeks. It seems that 
dehusking increased the pace of germination. 
The reason might be that husk (covering of 
seed) may hinder the absorption of water, 
exchange of gases and some time it contains 
inhibiting substances such as alkaloids like 
lycorine in case of tuberose bulbs. Husk may not 
only interfere with cytokinin uptake, but may 
also prevent the dormancy breaking action of the 
plant hormone, the result similar to the study of 
Miyoshi & Sato (1997) [11]. 
The reason may be that seed not absorb 
maximum water for germination due to husk 
present on it. This result agree with other results 
that the seed coat does not impair water uptake, 
but play an important role in inhibiting Na+ 
influx into and K+ flux from the embryo to 
protect the seed from ion toxicity (Song et al., 
2007) [12]. 
 
[V] CONCLUSION 
Present results suggest that mechanical removal 
of dry scale of dormant bud leads to early 
dormancy breaking of tuberose bulb. It might be 
due to the mechanical removal of dry scales 
resulted the wounding stress which triggers the 
sharp increase of ACC, a precursor of  ethylene 
followed by increase level of ethylene in the 
dormant bud. Though the direct or indirect role 
of ethylene in seed dormancy breaking is still a 
complex mechanism that remains to be studied, 
but what was obvious in the current study was 
the effect of dry scale removal for enhancing 
tuberose bulb sprouting and assumed that 
ethylene might play the ultimate role in breaking 
the dormancy of bulb. 
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