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AB STRACT: An ex per i ment was laid out dur ing two con sec u tive years in Hor ti cul ture gar den of
Chandra Shekhar Azad Uni ver sity of Ag ri cul ture and Tech nol ogy Kanpur. There were three
ni trog e nous sources viz. urea, am mo nium sul phate and cal cium ammonium ni trate, four lev els of 
ni tro gen viz. 0, 50,100 and 150 kg/ha and four lev els of phos pho rus viz. 0,100,200 and 300
kg/ha, thus a total of fourty treat ments were taken. The re sults showed that emer gence of skipe
un der the in flu ence of N sources ranged from 97.27-98.35 and 95.58-97.91 days dur ing first and
sec ond year of study. Cal cium am mo nium ni trate caused 1.08 and 2.33 days ear lier spike
emer gence than urea treat ment. Ni tro gen ap plied@ 150kg/ha proved more ef fec tive in de lay ing
spike emer gence but 300kg/ha phos pho rus in duced ear li est emer gence. Length and width of
spikes was im proved with am mo nium sul phate fol lowed by CAN re corded 78.19 and 80.99 cm
long and 0.88 and 0.90 cm thick spikes, re spec tively. Ni tro gen ap plied @150 kg/ha caused
78.16 and 81.14 cm length of spike and 0.88 and 0.89 cm thick spikes in first and second year,
respectively.  Length of rachis was reg is tered 1.45 and 1.65 cm lon ger un der am mo nium
sul phate. 150 kg ni tro gen per hect are max i mized length of rachis (26.74,27.85 cm) whereas,
phos pho rus @ 300kg/ha re vealed max i mum (26.26 and 27.38 cm) length of rachis. Num ber of
flower max i mum in flu enced by CAN re vealed 39.69 and 40.83 flow ers dur ing both years.
Ni tro gen @ 150kg/ha max i mized (40.80 and 41.20) num ber of flow ers. Fer til iza tion with cal cium
am mo nium ni trate ex hib ited lon gest blos som ing du ra tion. Du ra bil ity of spike in creased 
con sis tently with in crease in ni tro gen lev els up to 150/ha dose re cord ing 21.41, 22.39 days
du ra tion dur ing both ex per i men tal years. Phosphrous @ 200kg pro longed self life by 3.46 and
2.67 days when com pared with con trol reg is ter ing 20.89 and 22.33 days du ra bil ity.

Keywords: Ni tro gen, phos pho rus, urea, am mo nium sul phate, cal cium am mo nium ni trate, rachis length. 

Tuberose, Polianthes tuberosa Linn. is na tive
of Maxico and cul ti vated on large scale in many
trop i cal and sub-trop i cal ar eas in clud ing In dia. It is
however, adapted to North In dian cli ma tic
con di tions yet it grows well in Uttar Pradesh.
Tuberose oc cu pies very se lec tive spe cial po si tion
among or na men tal bul bous plants to flower lov ing
peo ple be cause of its pret ti ness, el e gance and
pleas antly sweet fra grance. Inspite of great
or na men tal im por tance, it has great eco nomic
po ten tial for cut flower trade and es sen tial oil
in dus try (Sadhu and Bose, 10).       

MA TE RI ALS AND METH ODS

The pres ent investigations were con ducted
un der the eco-edaphic con di tions pre vail ing at

Hor ti cul ture Gar den of Chandra Shekhar Azad
Uni ver sity of Ag ri cul ture and Tech nol ogy Kanpur
(U.P.), In dia dur ing the year 1998-99 and
1999-2000. Uni form and healthy bulbs of tuberose
cv. ‘Dou ble’ hav ing 2.5-3.0 cm di am e ter were
pro cured from N.B.R.I. Lucknow. The re quired
doses of ni tro gen 50,100 and 150kg/ha and
phos pho rus 100, 200 and 300kg/ha as treat ments
were ap plied. K2O@200 kg/ha and F.Y.M.@40
tonnes/ha were also ap plied as per reccommenda-
tion. The sources of ni tro gen were Urea,
am mo nium sul phate and cal cium am mo nium
ni trate. Phos pho rus and pot ash were ap plied with
the help of super phos phate and muriate of pot ash,
re spec tively. Full dose of phos pho rus and pot ash
with half dose of ni tro gen were ap plied as basal
dress ing, re main ing half dose of N was ap plied as
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split doses at 60 and 90 days af ter bulb plant ing. All 
the rec om mended cul tural and plant pro tec tion
mea sures were ap plied. The ex per i ments were laid
out un der Fac to rial Ran dom ized Block De sign in
the both con sec u tive years of ex per i men ta tion with
three rep li ca tions. Thus 120 plots (1.0 ´ 1.0 m size)
were used for 40 treat ment com bi na tions. Data of
ex per i ments were an a lyzed as per Panse and
Sukhatme (6). Days to emer gence of spike were
com puted from the plant ing date of bulbs till first
scape tip was vis i ble. The length of spike was
mea sured from the lower ex posed  por tion up to
apex of last flo ret with the help of me ter scale.
Di am e ter of spike was mea sured from 5cm above
the ground level with the help of ver nier cal i pers
and length of rachis was mea sured from the first 
basipetal  flo ret to apex of last flo ret with the help
of me ter scale. The num ber of flow ers per spike
was counted at dif fer ent pick ing un der each
treat ment. For fresh flower weight tagged spikes
were picked and mixed gently treat ment wise for
ob tain ing ho mo ge neous sam ples. Ran domly
se lected ten fresh flow ers were weighted (g) on
elec tronic bal ance un der each treat ment.  The
pe riod be tween open ing of first and last flo ret on
spike was noted and mean value was treated as
du ra tion of flow er ing. The du ra tion be tween
plac ing of spike in vase and fad ing of last flo ret was 
noted as vase life of spike. For ob tain ing of spike
yield and the num ber of spike was counted
treat ment wise dur ing en tire ex per i men tal pe riod on 
tagged plant and per hect are val ues were
cal cu lated. The yield per hect are (tonnes) was
de rived with the help of yield per plot un der all the
treat ments and the data ob tained were pro cessed
sta tis ti cally dur ing both the years of study.

RE SULTS AND DIS CUS SION

1. Ef fect on the days to emer gence of spike and size

  of spike 

Cal cium am mo nium ni trate in duced
sig nif i cant ear lier flow er ing when com pared with
other sources bar ring am mo nium sul phate dur ing
first year (Table 1). Ear li est emer gence of spike

un der CAN was reg is tered re quir ing 97.27 and
95.58 days against 98.35 and 97.91 days un der urea 
treat ment dur ing first and sec ond year of
in ves ti ga tion. Ni tro gen in in creas ing doses de layed
the spike emer gence sig nif i cantly. The high est dose 
of nitrogen sig nif i cantly de layed emer gence
show ing 98.54 and 97.72 days against the ear li est
un der con trol (96.22 and 94.44 days) dur ing
cor re spond ing years of in ves ti ga tion.

Phos pho rus in in creas ing dose caused ear lier
emer gence of spike in tuberose. The high est dose
i.e. 300 kg/ha re quired 96.27 and 95.15 days,
fol lowed by 200 kg/ha treat ment (97.07 and 96.12
days). The plants un der P con trol de layed the
pa ram e ter ex hib it ing 99.08 and 97.67 days,
re spec tively. These find ings are in agree ment with
the re ports of Sadhu and Bose (9) in tuberose and 
Niengboi and Singh (5) in glad i o lus.

The size (length and di am e ter) of tuberose
spikes was im proved when the plants were
fer til ized with am mo nium sul phate fol lowed by
cal cium am mo nium ni trate. It was re corded 78.19
and 80.99 cm long un der am mo nium sul phate
treat ment as com pared to urea. Sim i larly, di am e ter
of spike in creased to the max i mum (0.88 and 0.90
cm) un der am mo nium sul phate treat ment. The
trend of vari a tion in di am e ter of tuberose spikes
was sim i lar to its length dur ing both the years.
In creas ing lev els of ni tro gen caused sig nif i cant
in crease in the length of spike. 150 kg N/ha
pro duced 78.16 cm and 81.14 cm long spikes in
respective years fol lowed by 100 kgN/ha treat ment. 
Sim i larly, 150 kg/ha ni tro gen proved most ef fec tive 
in in duc ing 0.88 and 0.89 cm di am e ter dur ing first
and sec ond year, re spec tively fol lowed by its 100
kg dose (0.85 and 0.87 cm di am e ter).

Among the four lev els of phos pho rous
nu tri tion, 200 kg/ha pro duced sig nif i cantly lon gest
spikes when com pared with rest of doses
ex press ing 77.21 and 80.28 cm val ues un der both
the years (Table 1). Sim i larly, out of four lev els of
phos pho rus, 200 kg/ha in duced sig nif i cantly
max i mum di am e ter (0.87 and 0.88 cm) re main ing
at par with 300 kg/ha dose dur ing both the years.
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The pres ent finding is in ac cor dance with the
re ports of Mukhhopadhyay et al. (4) but
con tra dic tory to re sults of Preeti Hatibarua et.al.
(7), Kumar and Mishra (3) and Bhattacharjee (2) in
glad i o lus.   

2. Ef fect on the length of rachis and number of

   florets per spike

Am mo nium sul phate pro duced sig nif i cantly
lon gest (26.78 and 28.00 cm) rachis than the rest of
sources stud ied dur ing both the years fol lowed by
CAN (26.34 and 27.17 cm) fer til iza tion. Lon gest
rachis mea sur ing 26.74 and 27.85 cm were
reg is tered when 150 kg N was ap plied fol lowed by
100 kg dose (26.46 and 27.17 cm) dur ing both the
years. N2 and N3 (100 kg and 150 kg N/ha),
how ever, when com pared be tween them selves
showed non-sig nif i cant vari a tion un der both the
tri als. In creas ing lev els of P in creased the length of
rachis con sis tently dur ing both the years bar ring P3

(300 kg/ha) dur ing sec ond year of study. The
lon gest rachis were reg is tered, 26.26 and 27.59 cm,
un der P3 and P2 (300 kg and 200 kg P/ha) dur ing
both the years of study. Results are in consonance
with Singh (10). 

Ap pli ca tions of am mo nium sul phate pro duced 
max i mum (39.97 and 40.91) florets per spike
dur ing both the years fol lowed by CAN (39.69 and
40.83). Urea showed min i mum num ber of flo rets
(37.55 and 38.33) per spike dur ing both the years of 
study. Max i mum num ber of florets 40.80 and 40.20 
revealed un der 150 kg N/ha fol lowed by 100 kg N
(39.26 and 40.65) dur ing both the years of
in ves ti ga tion.

Phos pho rus nu tri tion in flu enced the
pro duc tion of flo rets/spike dur ing both the years of
trial. It was how ever, sig nif i cantly max i mized
un der 200kg P2O5 ha level when com pared with
rest of doses bar ring sec ond year of trial, where it
was ob served to be akin with 300 kg dose. P2 (200
kg P2O5/ha) pro duced the max i mum (39.87 and
40.63) florets per spike fol lowed by 300 kg/ha (P3)
dose re vealing 38.97 and 40.03 florets per spike
dur ing both the year of trial, re spec tively.

3. Ef fect on the weight of fresh flow ers(g) and   

  duration of flowering (days)

Among three sources of ni trog e nous
fer til iz ers, am mo nium sul phate (33.36 and 33.86 g)
proved su pe rior over CAN and urea re vealed 33.26, 
33.63g and 32.04, 33.29g fresh flower weight,
re spec tively dur ing both the year of study.
Am mo nium sul phate, how ever, re mained
sta tis ti cally at par with CAN dur ing both the years.
Ni tro gen in in creas ing doses re corded greater test
weight of fresh flower dur ing both the years. 150 kg 
N/ha (N3) re veal ing 33.55 and 34.15g val ues were
found sta tis ti cally akin to N2 (100 kg N/ha)
exhibiting 33.15, 33.67g fresh weight in both years, 
respectively.

 Ap pli ca tion of 200kg P/ha had in creased the
test weight of fresh flow ers to the max i mum
(32.99g) dur ing first year but in sec ond year it was
noted greater un der 100 kg /ha (33.49 g fresh
weight). 

Cal cium am mo nium ni trate (CAN) proved
more ef fec tive ex hib it ing 21.06 and 22.40 days
flowering span of spikes fol lowed by am mo nium
sul phate (20.17 and 21.76 days) dur ing both the
years of study. How ever, 150 kg/ha dose be ing
su pe rior than the rest of lev els ex pressed max i mum
21.41 and 22.39 days blooming, re spec tively. The
max i mum of 20.89 and 22.33 days shelf life of
tuberose spikes were shown dur ing both the years
were ob tained with 200 kg/ha. How ever, 200 kg
and 300 kh P/ha re mained sta tis ti cally akin in this
re gard.

4. Ef fect on the vase life and yield of tuberose

The mean val ues ob vi ously in di cated that
among three sources of ni trog e nous fer til iz ers,
(Table 1) CAN re vealed the lon gest (9.59 and 9.52
days) vase life fol lowed by am mo nium sul phate
(9.27 and 9.40 days) dur ing both the year of study.
How ever in com par i son of CAN and am mo nium
sul phate, the for mer was sig nif i cantly most
ef fec tive. Ni tro gen ap plied in var ied lev els af fected
the vase life sig nif i cantly. Its in creas ing lev els
con sis tently showed lon ger keep ing qual ity up to
150 kg N dose dur ing both the year re cord ing 9.55
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and 9.58 days vase life. 150 kgN/ha when
com pared with N2 (100 kg/ha) proved sig nif i cantly
su pe rior in pro long ing the vase life of tuberose
spikes un der first year trial. Phos pho rus nu tri tion at
200 kg/ha re main ing par with 100 and 300 kg/ha
showed the lon gest vas life (9.10 days) when
com pared with its con trol dur ing first year of trial
but in sec ond year vary ing doses of P failed to cause 
sig nif i cant dif fer ences in this pa ram e ter.

Vary ing sources of ni trog e nous fer til iz ers
brought about sig nif i cant dif fer ences in yield of
tuberose spikes dur ing both the years of
in ves ti ga tion. Fer til iza tion with am mo nium
sul phate max i mized the pro duc tion (4.23 and 4.43
lac spikes/ha) fol lowed by CAN(4.18 and 4.29 lac
spikes/ha). How ever, both of these fer til iz ers when
com pared with each other re mained sta tis ti cally at
par re veal ing greater yield as com pared to urea
dur ing both the years of trials. 150kg N/ha
pro duced yield of 4.43 and 4.51 lac spikes fol lowed 
by 100 kg N treat ment (4.18 and 4.26 lac).All the
lev els of ni tro gen in creased pos i tively pro duc tion
of spike in this re gard. Phos pho rus @ 200 kg/ha
max i mized spikes pro duc tion i.e.4.20 and 4.34 lac
spikes/ha fol lowed by its 300 kg dose (4.08, 4.31
lac spikes).

In three sources of ni trog e nous fer til iz ers,
am mo nium sul phate gave 19.93 and 21.96
tonnes/ha yield be ing sig nif i cantly higher than urea
(18.19 and 19.83 tonnes) fer til iza tion but re main ing 
at par with CAN (19.59 and 21.25 tonnes) dur ing
both the years.150 kg ni tro gen/ha proved
sig nif i cantly su pe rior than the rest of dose as well
as con trol yield ing 20.86 and 22.55 tonnes/ha
flowers dur ing first and sec ond years of trial,
re spec tively. In creas ing dose of P fer til iza tion up to
200 kg/ha brought about sig nif i cant in crease in the
yield of flower when com pared with rest of doses
bar ring 300 kg/ha dur ing sec ond year trial. 

The yield of spike and fresh flow ers/ha was
ob tained max i mum when the plant were fer til ized
with am mo nium sul phate. The im prove ment in
these at trib utes brought about by am mo nium
sul phate are ob vi ously due to in creased num ber of
spikes/plant and flowers/spike which caused the
sig nif i cant in crease in the yield/ha. The plants
nour ished by am mo nium sul phate also availed the

ben e fit of sul phur which aids in the syn the sis of oils 
and ap pears to be as so ci ated with chlo ro phyll
syn the sis there fore it plays a vi tal role in the
phys i ol ogy of bul bous plants. The find ings of the
pres ent in ves ti ga tions are in agree ment with the
re ports of Bhattacharjee (1), Mukhhopadhyay et al.
(4) and Rob ber and Hecher (8) in tuberose and
chrysanthemum.                    
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