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AB STRACT: A field ex per i ment was con ducted to de ter mine the ef fect of dif fer ent lev els of
ni tro gen on flow er ing, es sen tial oil and bulb pro duc tion in tuberose (Polianthes tuberosa L. cv
Rajat Rekha). Four treat ments of graded level of ni tro gen as (N0=0, N1=120, N2= 220 and N3=
320 kg/ha-1) were evaluated un der hot sub trop i cal cli ma tic con di tions on loamy soils.  Ap pli ca tion 
of graded level of ni tro gen sig nif i cantly in creased the num ber of leaves / clump (20.47%), plant
height (37.35%), leaf area (32.86%), spike length (35.25%), num ber of flo rets / spike (43.23%)
and flower yield / clump (93.03%) in N3 as com pared to con trol, N1 and N2, re spec tively. Ni tro gen 
ap pli ca tion @ 220 kg ha-1 re duced days to flow er ing (by 13.36%), in creased vase life (by 17.57
%), en hanced es sen tial oil (by 0.128 %) and in creased to tal bulb yield (by 66.94%, 34.01%) and
3.97% over con trol, N2 and N3, re spec tively.

Keywords: Bulb yield, es sen tial oil,  ni tro gen, tuberose.

Tuberose (Polianthes tuberosa Linn.) known
as Rajnigandha is an im por tant com mer cial flower
crop. Tuberose oc cu pies a very se lec tive and
spe cial po si tion in In dian or na men tal bul bous
plants due to its lovely pretty flow ers, el e gance and
pleas antly sweet fra grance. The flow ers are widely
used for ta ble dec o ra tion, flo ral or na ments, cut
flower, fra grance and es sen tial oil. Spikes are used
in prep a ra tion of very ar tis tic gar lands in dif fer ent
parts of the coun try and are in great de mand dur ing
fes ti vals, mar riages and other func tions. There is
912 ha area un der cul ti va tion of tuberose. The
bulbs of tuberose have me dic i nal im por tance that
has been re ported since in Ve dic era.  The bulbs are
used for mak ing a paste by add ing with tur meric
and but ter and ap plied over red rashes of in fants.
Dried bulbs in a pow dered form are used as a
rem edy for gon or rhea. Ni tro gen plays an im por tant
role in im prov ing the plant growth be cause it is a
ma jor con stit u ent of chlo ro phyll, pro tein and amino 
ac ids that ac cel er ates syn the sis of amino ac ids and
chlo ro phyll. That in creases pro duc tion of green
leaves, which syn the sized car bo hy drates, pro tein
(Arnon., 2). It also im proves bulbs pro duc tion by
pro mo tion of cell pro lif er a tion and stor age of starch 

in re sult ing cells. The main func tion of ni tro gen is
the ini ti a tion of meristematic ac tiv ity which
ac cel er ates cell di vi sion and cell-en large ment.
Ni tro gen in flu ences emer gence, pro duc tion and
qual ity of spikes (Singh, 9). Hence this study was
un der taken to in ves ti gate the ef fect of graded lev els 
of ni tro gen ap pli ca tion on flow er ing, es sen tial oil

and bulb pro duc tion in tuberose cv. Rajat Rekha.  

MA TE RI ALS AND METH ODS 

An ex per i ment was con ducted at In sti tute of
Ag ri cul tural Sci ences, Banaras Hindu Uni ver sity,
Varanasi, on me dium loamy soil hav ing pH 7.4,
E.C. 0.4 mmhos/cm, or ganic car bon 0.50% and low 
avail able ni tro gen (209 kg ha-1) for two con sec u tive 
years (2000-2002). Healthy bulbs of sin gle type of
tuberose cv Rajat Rekha were planted at 5 cm depth 
in the last week of March and the study was
re peated again in the sub se quent year. Dur ing
plant ing, half dose of ni tro gen (60, 110 and 160 kg
ha-1) in the form of urea, full dose of phos pho rus
(250 kg ha-1) as sin gle super phos phate and full
dose of pot ash (250 kg ha-1) muriate of pot ash were
ap plied as basal dose be fore bulbs plant ing. The
re main ing half dose of ni tro gen was ap plied at the
two month of plant ing. Treat ments of graded
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ni tro gen (N0=0, N1=120, N2=220 and N3=320 kg
ha-1) were eval u ated and each treat ment was
rep li cated thrice in a ran dom ized block de sign
(RBD). The ob ser va tions were re corded from 3
plants/clump of each treat ment at weekly in ter vals
on plant height, leaf num bers/clump, leaf area, days 
taken for flow er ing, spike length, num ber of flo rets
per spike, flower yield, vase life, es sen tial oil and
bulb yield. Es ti ma tion of es sen tial oil con tent was
done by the sol vent ex trac tion method as out lined

by Guenther (5). 

RE SULTS AND DIS CUS SION

The re sults de picted in Ta ble 1 to 3 re veal that
ap pli ca tion of ni tro gen sig nif i cantly in flu enced
al most all growth pa ram e ters, flower qual ity,

es sen tial oil (%) and bulb pro duc tion.

The num ber of leaves/clump, plant height and
leaf area sig nif i cantly in creased due to ap pli ca tion
of var i ous graded lev els of ni tro gen. The num ber of 
leaves/clump, plant height and leaf area in creased
by 20.47%, 37.35% and 32.86%, re spec tively
(Ta ble 1) in N3 over con trol. Fa vour able ef fect of
ni tro gen in pro mot ing veg e ta tive growth of plant
can be at trib uted to N ap pli ca tion which in creased
me tab o lite trans port for growth (Marschner, 6).
To tal leaf area, plant height and num ber of leaves
per plant in creased sig nif i cantly with N ap pli ca tion. 
The in crease in leaf area due to photosynthetic
abil ity re sult ing in pos i tive in flu ence on growth
pa ram e ters (Anamika and Lavania, 1) in rose
confirms present findings. Du ra tion re quired for
emer gence of flower scape ex hib ited sig nif i cant
in flu ence of ni tro gen ap pli ca tion. It ap pears that the 
ni tro gen fer til ized plants ex hib ited has tened
flow er ing due to the simulative ef fect of ni tro gen in 
pro tein syn the sis and car bo hy drates as sim i la tion
that even tu ally pro moted the de vel op ment of flo ral
pri mor dial on the mother bulbs.  Treat ment with
220 kg ha-1 ni tro gen re duced days for flow er ing by
13.36% as com pared to con trol (Ta ble 1).  Singh (9) 
also re vealed similar reports in tuberose un der Agra 

con di tion.

Ni tro gen ap pli ca tion sig nif i cantly in flu enced

length of spike and num ber of flo rets per spike
(Ta ble 2). The length of spike in creased by 35.25%
and num ber of flo rets per spike by 43.23% was
ob served in N3 as com pared to con trol. A
pro por tion ate in crease in length of spike and
num ber of flo rets as a con se quence of ni tro gen
fer til iza tion may be due to the sub stan tial in crease
in the spike length. It is pos si ble that the pro duc tion 
of higher num ber of flo rets at higher N doses
in creased the lon gev ity of spike, as pointed out by
Arvind and Kale (3) in rose cultivars where they
re ported an in crease in stick length with a

cor re spond ing in crease in N dose. 

Vase life of spikes sig nif i cantly in creased by
17.57%, 12.26% and 10.61% in N2, N1 and N3

treat ments, re spec tively over con trol (Ta ble 2).
Ac cord ing to Woltz (11), high doses of ni tro gen
pro duce soft and ten der stalk, which causes
del e te ri ous ef fects on vase life of cut flow ers.
Age ing pet als show break down of pro tein and
nu cleic ac ids at the on set of wilt ing and the
ac tiv i ties of var i ous hydrolase’s en zymes are
in creased dra mat i cally. En dog e nous eth yl ene
pro duc tion shoots up in flow ers and pet als causes
de te ri o ra tion of vase life. In age ing pet als at the
cel lu lar level, lysosomal sec tion acts by the
auto-phagic ac tiv ity of the vac u ole. Dur ing the last
phase of se nes cence, the tonoplast rup tures and
com plete di ges tion of the cy to plasm con stit u ents
oc curs in the autolysins cells. The fac tors, which
play a key role in gov ern ing the vase life of cut
flow ers, in clude car bo hy drates sup ply and wa ter
bal ance. Ad di tion of a sugar and an anti-mi cro bial
agent to the hold ing so lu tion pro longs vase life
sub stan tially. Low pH, how ever, helps in im prov ing 
the colour of flow ers (Mohan Ram and Chandra, 8).

Ap pli ca tion of ni tro gen sig nif i cantly
in creased spike yield/clump by 15.71%, 45.69%
and 93.03% in N3 as com pared to N2, N1 and
con trol, re spec tively. In crease in flower yield by
ni tro gen ap pli ca tion may be at trib uted to in creased
me tab o lite trans port re quired for growth
(Marschner, 6). The per cent age of es sen tial oil
in creased sig nif i cantly with the cor re spond ing
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in crease in the level of ni tro gen ap pli ca tion from
N0 (con trol) to 220 kg/ha-1 but de clined at 320
kg/ha-1. The high est es sen tial oil yield (0.128%)
was re corded in N2 treat ment as com pared to
con trol (0.099%), N1 (0.114%) and N3 (0.116%)
(Ta ble 2) be cause of high est N up take in N2

treat ment, which has also been re ported by
Mohandas and Sampath (7) in ge ra nium where
herb age and oil yield in creased by the ap pli ca tion

of ni tro gen.  

Bulb production was differed significantly
with all doses of graded nitrogen application except 
N3, indicating that minimum bulb yield (12.25
tha-1), fresh weight of bulb / clump (124.41 g),
number of bulb / clump (9.23), fresh weight of
bulblet / clump (8.78 g), number of bulblet / clump
(4.45) in the control plot. Further, the bulb yield

increased significantly with different graded levels
of nitrogen upto 220 kg ha-1and failed to increase
further at a dose of 320 kg/ha-1. Nitrogen
application @ 220 kg ha-1 produced the highest
bulb yields (20.45 t ha), number of bulbs per clump
17.15, maximum bulb weight per clump 257.24 g,
highest number of bulblets per clump 7.60 and
maximum fresh weight of bulblets per clump was
found 13.62 g as compared to control, N1 and N3,
and proved its superiority over all nitrogen
applications. Nitrogen application @ 220 kg ha-1

produced maximum under ground biomass per ha
and was proved most effective in improving bulb
yield. Formation and development of bulbs/bulblets 
are directly related with nitrogen fertilization and
depends upon promotion of cell proliferation and
storage of starch in the resulting cells. Cell division

Ta ble 1: Ef fect of graded levels of ni tro gen on plant growth and flower char ac ters.

Treat ments

(Nitrogen)

Number of leaves/clump Plant height (cm) Leaf area (cm2) Days taken

 to flowering

0 kg/ha 82.18 35.7 27.34 137.26

120 kg/ha 90.13 (9.67) 39.6 (10.87) 30.27 (10.71) 126.53 (7.82)

220 kg/ha 89.07 (8.38) 45.73 (28.13) 34.16 (24.95) 118.92 (13.36)

320 kg/ha 99.00  (20.47) 49.02 (37.35) 36.59 (32.86) 130.05 (5.25)

C.D(P=0.05) 1.73 1.37 1.02 2.61

Figures in parentheses are percentage increase over control.

Table 2: Effect of graded levels of nitrogen on flower yield and the essential oil.

Treat ments

(Nitrogen)

Spike length
(cm)

Florets number

/ Spike

Vase life (days) Flower yield/
clump (g)

Essential oil
(%)

0 kg/ha 75.88 27.62 8.48 24.68 0.099

120 kg/ha 85.98 (13.31) 31.32 (13.40) 9.52 (12.26) 32.70 0.114

220 kg/ha 95.26 (25.54) 35.67 (29.15) 9.97 (17.57) 41.17 0.128

320 kg/ha 102.63 (35.25) 39.56 (43.23) 9.38 (10.61) 47.64 0.116

CD P=0.05)      1.38 1.45 0.30 1.48 0.004

Ta ble 3: Ef fect of graded levels of ni tro gen on bulb yield and yield contributive char ac ters.

Treat ments
(Nitrogen)

Bulbs yield
(t/ha)

Fresh weight of
bulbs / clump (g)

Number of
bulbs / clump

Fresh weight of
bulblets /clump (g)

Number of
bulblets/ clump

0 kg/ha

120 kg/ha

220 kg/ha 

320kg/ha 

C.D (P=0.05)

12.25

15.26  (24.57)

20.45  (66.94)

19.67  (60.57)

3.75

124.41

167.63  (21.41)

257.24  (93.94)

250.92  (77.97)

3.980

9.23

12.42  (34.56)

17.15  (85.81)

15.48  (67.71)

1.162

8.78

11.72  (33.49)

13.62  (55.13)

12.59  (43.39)

0.687

4.45

5.05  (13.48)

7.60  (70.79)

6.07  (36.40)

0.211

Figures in parentheses are percentage increase over control.



and cell enlargement are accelerated by ample
supply of nitrogen which initiates meristematic
activity as reported by Crowther (4) in crops. The
accumulation of starch or carbohydrates depends
upon the surplus production of photosynthates,
which depends upon rate and area available for
photosynthesis. Formation and development of
bulbs and bulb-lets increased due to more
photosynthate accumulation on account of
increased leaf area and number of leaves per clump
under influence of nitrogen application. Talukdar et 
al (10) recorded profound increase in the size of

bulbs and bulb yield per plant in tuberose. 

It could be concluded from this study that
graded nitrogen (N320 kg ha-1) influenced vegetative 
growth and flower yield while nitrogen @ (220 kg
ha-1 tended to influence the bulb yield and essential
oil production in a hot subtropical climatic

conditions of loamy soils.   
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