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ABSTRACT

A field experiment was carried out on tuberose plant during 2004-2005 and
2005-2006 seasons at a private farm at Demyana near Belgas Dakahlia Governorate.
The main objectives of the study were to find out the effect of using NPK compound
fertilizer (19:19:19) the common name (High Fertal) fertilizer at three levels (5, 10 and
15g/plant) either alone or combined with compost (150, 200 and 250g/plant).
Tuberose bulbs were graded into large, medium and small sizes and planting was
during April, May and June of both seasons .Thus, the experiment was a split split plot
design with 3 replicates. The obtained results indicated that large size bulbs planted
during April and fertilized with the higher levels of NPK +compost gave the maximum
number of cut spikes/ pot with more length compared to using medium or small bulbs
receiving the same treatment. Large bulbs also produced spikes of more number of
florets spike, more spike diameter, and the number of days from planting to opening of
the 1 florets was reduced. Also, higher levels of NPK or NPK+ compost increased N,
P and K contents in the leaves of large bulbs planted during April, while the lowest
contents were for June planting. Thus, it is recommended to use large size bulbs for
planting during April and application of NPK at balanced levels along with compost for
improvement of soil properties a matter reflexes on flower production.

INTRODUCTION

The tuberose (Polianthus tuberosa L.) family Amaryllidacea is one of
the earliest cultivated plants. Once introduced to Europe, it became part of
the moon garden. A collection of white or pastel flowers release an intense
fragrance after dusk. One or two open blossoms will fill the air of an entire
garden with pleasant fragrance.

The tuberose, a native of Mexico, is widely grown in the plains of India
and blooms profusely during the summer and rains, flaunting its fragrance
outdoors and indoors. Most artistic garland, floral ornaments, bouquets and
buttonholes are made from these flowers. The long spike of flowers is
excellent for table decoration. The flowers remain fresh for days together and
bathe the atmosphere with their sweet pleasant fragrance Rose (1999).

In Egypt, tuberose flowers are very popular for local and foreign
markets. Flower production begins mainly in summer, while autumn is the
season for the return flower production resulting in high profits due to lack of
other flowers available during this period.

For obtaining tuberose flowers of high quality, good management is of
atmost importance. This includes chemical fertilization, use of composts to
improve soil properties for increasing vegetative growth and flower production.

To extend the flowering season of tuberose, bulbs can be planted at
different dates. Bulb size is also important and of direct effect on vegetative
growth and flowering period.
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Therefore, the present work was conducted to study the effects of
using different NPK levels and compost on tuberose bulbs of different sizes at
different dates of planting.

MATERIALS AND METHODS

This study was carried out during two successive seasons 2004/2005
and 2005/2006. The field experiment was located in a private farm at
Gemyana village, near Belqgas, Dk Governorate.

The main objectives of this study were to find out the effects of planting
tuberose bulbs in three different dates, using three different bulb sizes and
NPK fertilizers at different levels either alone or combined with compost in the
two successive seasons.

Tuberose bulbs of the single type were obtained from a well known
nursery at Barrages. The bulbs were cleaned from any adherent soil particles
and damaged or infected ones were discarded. Only round bulbs were used
for the experiment.

Before planting, the bulbs were washed in running water, rinsed in a
fungicidal solution containing Rizolex at 0.3 % for 5 minutes.

Planting the bulbs was during 3 different dates each season. The first
date was April 7", the second Max 9™ and the third June 4" in 1st season
and April 5", May 11" and June 11" in the 2™ season of study.

The bulbs were graded according to size (Diameter);

Large (6 — 4 cm), Medium (4 — 2 cm) and Small (2 -1 cm).

The experiment was a split split design with 3 replicates. There were 3
main plots representing the planting dates with sub-plots representing bulbs
size and sub-plots representing the fertilization treatments. NPK compound
fertilizer (19:19:19) the common name (High Fertal) was used in the
experiment and the assigned amount were added (5g, 10g and 15g) at 3
equal doses. The first dose was applied one month from planting, the second
dose was applied before the harvest of flowers and the third dose was added
after the harvest of flower. Composts used were prepared from rice straw and
farm residues under airopic conditions and were applied (150g, 200g and
250g) to the soil before planting. Analysis of the used compost to recorded in
table (A).

Table (A): Physical and chemical analysis of compost used at the
experiments. *

Physical analysis Chemical analysis

eight dry (1m3) 590 Kg/m3 [Total N 1.4%

eight wet (1m3) 730 Kg/m3 Organic C 25.2%

Moisture 24% C : N ratio 1:18
pH 6.6 Ammonium N 505 ppm
EC 1.6 ds/m Nitrate N 315 ppm

O.M 58% [Total P,Os 0.6%

Micro-organism Nil [Total K,O 0.79%
Nematode Nil Fe 630 ppm
eed seeds Nil Mn 157 ppm
Ash 42% Cu 30 ppm
Zn 40 ppm

*Soil analysis Laboratory, Min. Agri. (2004/05)
384



J. of Plant Production, Vol. 1 (3), March, 2010

Soil of the plots is clay-loam of medium texture. A representing
samples were taken from the depth of (0 - 30) cm, and analyzed for the
physical and chemical properties shown in Table (B).

Table (B): Physical and chemical analysis of experimental soil. *

Physical analysis 2004/05 2005/06
Coarse sand 1.9 2.5
Fine sand 17.7 22.6
Silt 26.6 25.3
Clay 53.8 49.6
[Texture Clayey Clayey
EC ds.m-1 soil past 3.12 3.71
pH 1:2.5 7.85 7.93
O.M % 2.89 2.37
S.p % 68 65

Chemical analysis
Ca cos % 1.96 1.87
N ppm 47.4 39.3
P ppm 3.91 2.87
K ppm 362 275

*Soil analysis Laboratory, Min. Agri. (2004/05)

The fertilization treatments were as the following:
1. NPK at 0g/ plant (control)
2. NPK at 5g/ plant
3. NPK at 10g/ plant
4. NPK at 159/ plant
5. Compost at 150g/plant
6. Compost at 200g/plant
7. Compost at 250g/plant
8. NPK at 5g/ plant + 150g/plant compost
9. NPK at 10g/ plant + 200g/plant compost
10. NPK at 15g/ plant + 250g/plant compost

Each treatment contained 10 bulbs in 3 replicates for each date of
planting (April, May and June) of the both seasons of the study.

During the two seasons of study, the experimental plots were
thoroughly digged and furrows of (1 m. long x 50 cm. wide) were made. The
bulbs were planted on both sides of the furrows at 20 cm apart and at the
depth of 7- 8 cm.

Regular agricultural practices such as irrigation and weeding were
carried out when ever needed.

The following determinations were carried out:

= Number of cut spikes/plot (yield of flowers).

Spike length (cm) from surface of the soil.

Spike stem diameter (cm) at 10 cm from the base.

Fresh weight of cut spike (g/plant).

Number of florets/spike.

Number of days from planting to opening of the first floret.
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= N, P and K content % of the leaves according by Jackson (1967)
= Number of days from planting to opening of the first floret.

RESULTS AND DISCUSSION

It is clear from the data presented in Table (1) that number of cut spikes
per plot of tuberose plant was significantly affected by date of planting and
fertilization treatments. All plots produced the maximum number of spikes (10
spikes/plot) from large and medium size bulbs planted during April, May and
June of both seasons. Number of cut spikes per plot was significantly
reduced by using small bulbs during all dates and the application of NPK or
compost in both seasons of the study respectively. This result was expected
due to that small bulbs contain less reserve food and some of them failed to
produce cut spikes. Patil et al. (1999) reported that application of NPK
resulted in the increase of flower yield. Similar results were also obtained by
Barman et al. (2003) using biofertilizers along with NPK.

Table (1): Number of cut spikes per plot of tuberose plant as affected by
date of planting, size of bulbs and fertilization in 2004/05 and

2005/06.
2004/05
Fertilizer (C)

Date (A) bﬁ:zbzc()lfa) Con K Gompost 5:f K:%ZT (;Ztg+
| 5g 10g | 15g | 150g | 200g | 250g 150g | 200g | 2509
Large 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00
April Medium 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00
Small 6.67 | 8.00 | 7.33 | 7.00 | 7.00 | 7.67 | 10.00| 9.67 | 9.67 |[10.00
Large 9.67 | 8.00 | 9.00 [10.00 |10.00|10.00|10.00|10.00 | 10.00 | 10.00
May [Medium 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00
Small 5.00 | 5.33 | 6.33 | 7.33 | 7.66 | 7.67 | 7.67 | 7.33 | 8.00 | 9.33
Large 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00
June Medium 9.33 | 9.33 | 8.66 | 9.00 [10.00| 9.67 |10.00 | 10.00 | 10.00 | 10.00
Small 5.33 | 467 | 6.66 | 7.33 | 7.00 | 9.00 | 8.33 | 7.33 | 8.33 | 7.00

LSD 5% ABC 0.86

2005/06

Large 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00
April Medium 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00
Small 5.00 | 6.33 | 5.33 | 4.33 | 6.33 | 6.00 | 9.00 | 9.33 | 9.00 | 10.00
Large 9.33 | 8.33 | 8.67 [10.00 |10.00|10.00 | 10.00 | 10.00 | 10.00 | 10.00
May [Medium 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00
Small 4.33 | 433 | 533 | 533 | 566 | 5.67 | 6.33 | 6.00 | 7.33 | 9.00
Large 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00 | 10.00
June Medium 9.00 | 8.33 | 8.33 | 8.33 | 9.33 | 9.00 | 10.00|10.00| 9.33 | 9.33
Small 3.33 | 3.33 | 466 | 6.00 | 5.33 | 7.33 | 7.33 | 6.00 | 7.67 | 5.67

LSD 5% ABC 0.78

The interaction between date of planting, bulb sizes and fertilization on
spike length is presented in Table (2). In the 1st season, results revealed that
large bulbs planted during April and fertilized with compost (150g, 200g and
250g/plant) or NPK+ compost (5g+150g and 10+200g/plant) gave tuberose
spikes of more length (89.63, 87.03 and 86.33 cm) for compost and (87.13
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and 86.53 cm) for NPK+ compost, with no significant difference when
compared with medium bulbs. While small bulbs receiving the same
fertilization treatment gave the least length. On the other hand, all bulb sizes
planted during May and June gave short tuberose spikes although received
the same fertilization treatment. The obtained data are true for both seasons
under study. This conclusion agrees with Nagappa Desai et al. (2006) who
obtained maximum spike length and superior quality flowers with only FYM
application.

Table (2): Average spike length in cm of tuberose plant as affected by
date of planting, sizes of bulbs and fertilization in 2004/05 and

2005/06.
2004/05
Fertilizer (C)

Size of NPK Compost NPK+Compost
Date (A) byibs (B) | con 5g+ | 10g+ | 15g+
| 5g 10g | 15g | 150g | 200g | 250g 150g | 200g | 2509
Large 74.76 | 81.23 | 79.53 | 77.43 | 89.63 | 87.03 | 86.33 | 87.13 | 86.53 | 83.43
April Medium 80.83|79.33|79.23|77.33[87.73 | 85.03 | 84.63 | 88.33 | 86.53 | 80.93
Small 78.03 | 78.63 | 76.83 | 75.23 | 78.93 | 79.13 | 81.63 | 85.63 | 80.83 | 80.03
Large 69.72 | 76.57 | 80.34 | 75.32 | 85.03 | 82.42 | 81.23 | 85.39 | 85.53 | 79.70
May [Medium 77.67 | 76.65|75.90 | 79.17 | 78.66 | 80.59 | 80.33 | 84.91 | 77.81 | 78.99
Small 73.11[78.74 | 71.65|79.02 | 77.64 | 74.84 | 78.91 | 75.79 | 77.66 | 76.82
Large 68.98 | 71.93 | 60.42 | 64.84 | 81.04 |68.52 | 77.73 | 77.08 | 71.94 | 74.51
June |Medium 70.23 | 72.25|63.75 | 58.26 | 72.10 | 67.83 | 68.46 | 72.33 | 69.88 | 68.36
Small 61.98 |1 69.90 | 56.14 | 59.73 | 68.28 | 67.63 | 68.78 | 72.86 | 63.81 | 61.87

LSD 5% ABC 3.50

2005/06

Large 71.76 [81.42|78.13 81.79|91.23 | 85.99 | 82.91 | 87.70 | 80.50 | 81.30
April Medium 76.88 | 81.79 | 83.98 | 87.20 | 84.05 | 82.05 | 75.05 | 75.50 | 81.00 | 81.71
Small 77.49 | 83.58 | 81.49 | 86.73 | 86.99 | 75.85 | 73.50 | 73.70 | 74.50 | 72.54
Large 70.94 | 78.07 | 76.26 | 72.50 | 82.05 | 85.97 | 75.66 | 82.85 | 79.63 | 75.18
May [Medium 65.53 [ 74.56 | 72.49 | 70.92 | 77.79 | 74.48 | 76.27 | 76.74 | 77.46 | 74.39
Small 68.29 | 69.20 | 61.90 | 69.38 | 70.54 | 73.12 | 69.87 | 71.38 | 68.45 | 69.63
Large 50.34 | 67.87 | 43.66 | 58.79 | 73.36 | 66.82 | 64.10 | 74.28 | 63.09 | 73.93
June |Medium 43.10 | 68.86 | 51.43 | 59.58 | 68.17 | 66.93 | 59.03 | 61.76 | 63.99 | 69.02
Small 48.04 | 65.97 | 45.42 | 48.34 | 66.76 | 58.14 | 53.91 | 61.53 | 59.08 | 58.79

LSD 5% ABC 5.92

Data in Table (3) showed the interaction between date of planting, size
of bulbs and fertilization on weight of tuberose spikes. It is clear that large
bulbs responded greatly to NPK + compost (5g+150g/plant) and produced
spikes of more weight (92.20 g) followed by compost (150g/plant) which
produced a spike weight of (89.58 g). The obtained data had a similar trend
for both seasons under study. This was true for June planting which means
that the date of planting is not greatly effective, but the better effect is related
to size of bulbs and compost application. Patil et al. (1999) and Barman et al.
(2003)
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Table (3): Fresh weight (g/plant) of cut spikes of tuberose plant as
affected by date of planting, size of bulbs and fertilization in

2004/05 and 2005/06.
2004/05
Fertilizer (C)

Size of NPK Compost NPK+Compost
Date (A) pubs (B) | Con. S5g | 10g | 159
59 10g | 15g | 150g | 200g | 2509 + + +
150g | 200g | 250g
Large 74.10 [ 74.44 | 60.18 | 70.40 | 89.58 | 79.14 | 72.66 | 92.20 | 80.41 | 80.97
April [Medium 74.08 | 68.34 | 67.07 | 69.47 | 76.67 | 71.14 | 70.21 | 77.94 | 79.48 | 78.79
Small 66.67 | 76.25 | 67.46 | 57.90 | 69.39 | 66.23 | 66.99 | 73.47 | 75.49 | 78.74
Large 69.08 | 68.23 | 63.07 | 57.91 [ 80.50 | 70.27 | 76.71 | 76.63 | 75.68 | 77.55
May [Medium 49.72 | 63.46 | 63.37 | 48.46 | 80.14 | 74.60 | 77.00 | 77.84 | 80.40 | 80.30
Small 62.38 | 72.66 | 58.89 | 56.78 | 78.39 | 64.94 | 67.60 | 71.69 | 64.55 | 66.78
Large 46.44 | 56.34 | 51.99 | 56.22 | 68.21 | 71.80 | 63.63 | 58.33 | 64.52 | 61.71
June [Medium 45.80|49.86 [ 48.31 | 51.80 | 61.34 | 52.95 | 62.29 | 54.05 | 63.53 | 59.16
Small 39.72146.20 | 43.18 | 47.99 | 50.42 | 46.63 | 57.67 | 51.11 | 50.15 | 63.97

LSD 5% ABC 11.08

2005/06

Large 71.11]71.78 | 57.67 | 67.56 | 87.08 | 76.43 | 69.74 | 89.85 | 77.52 | 78.41
April Medium 71.28 | 65.36 | 64.31 | 66.38 | 73.97 | 68.13 | 64.70 | 74.79 | 75.90 | 75.53
Small 64.16 | 73.31 [ 64.98 | 55.55 | 66.40 | 63.53 | 64.64 | 70.28 | 73.99 | 74.30
Large 46.91[61.1160.48 | 55.15|77.63 | 79.76 | 80.40 | 75.13 | 74.90 | 77.64
May [Medium 66.58 | 65.53 [ 60.33 | 45.99 | 76.70 | 67.83 | 73.82 | 73.96 | 79.08 | 74.71
Small 59.88 | 69.95 | 56.07 | 54.43 | 75.78 | 62.10 | 65.10 | 68.97 | 61.88 | 64.08
Large 44.45|53.63 | 49.17 | 53.77 | 65.32 | 69.14 | 61.12 | 55.83 | 61.70 | 59.26
June |Medium 43.01|47.36 | 45.32 | 49.14 | 58.83 | 50.11 | 59.79 | 51.34 | 60.61 | 56.81
Small 36.83 | 43.64 | 40.68 | 45.28 | 47.68 | 44.17 | 55.22 | 48.30 | 47.75 | 51.25

LSD 5% ABC 9.80

Data presented in Table (4) showed the interaction between date of
planting, size of bulbs and fertilization on spike diameter of tuberose plants.
During both seasons of the study, it is clear that large size bulbs planted
during April responded greatly to compost (150g and 200g/plant) and NPK +
compost (5g+150g and 10g+200g/plant) treatment and produced tuberose
spikes of more stem diameter (1.40 and 1.31 cm) for compost and (1.26 and
1.34 cm) for NPK + compost with no significant difference when compared
with medium bulbs. This could be explained by that compost play an
important role in improving physical properties of the soil and make the
nutrients in the plant medium more available. On the other hand, small bulbs
produced tuberose spikes of the least stem diameter when planted during
June of both seasons of the study. The obtained results are in agreement
with those reported by Gurav et al. (2005).
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Table (4): Average spike diameter in cm of tuberose plant as affected by
date of planting, size of bulbs and fertilization in 2004/05 and

2005/06.
2004/05
Fertilizer (C)

Size of NPK Compost NPK+Compost
Date (A) bulbs (B) |Con 5g | 10g | 159
‘| 5g |10g | 15g |150g|200g|250g| + + +
150g| 200g |250g]
Large 0.88/0.96 10.99/10.89|1.40 [1.31]1.03]|1.26| 1.34 [1.10
April  [Medium 0.80/0.88 |0.96|0.88|1.34 [1.09]0.99|1.26 | 0.90 | 0.80
Small 0.74/0.72|10.85/0.83|0.92 |0.88|0.92|0.81| 0.85 | 0.79
Large 0.81/0.85/0.82|0.87 | 1.01 [0.76[1.20|1.23| 1.17 [1.11
May [Medium 0.83/0.83/0.81/0.86|1.06 |0.82]0.91]|1.03| 1.19 [1.04
Small 0.73/0.86 |10.82|0.79| 0.84 |0.82|0.88|0.89 | 0.89 |0.90
Large 0.74]0.66 [0.71]0.74 | 0.80 |0.86 |0.84 | 0.95| 1.06 | 0.82
June |Medium 0.79/0.76 |0.68|0.69 | 0.78 |0.77|0.78|0.82 | 0.79 |0.79
Small 0.65]0.69 |0.68]0.69 | 0.65|0.70]0.76 |0.78 | 0.75 | 0.80

LSD 5% ABC 0.15

2005/06

Large 0.70/0.77 |0.81|0.70 | 1.22 |1.18]0.90 | 1.03 | 1.20 | 0.86
April  Medium 0.60/0.73|0.77|0.70 | 1.16 |0.86|0.79|1.03 | 1.13 | 0.88
Small 0.67]0.66 |0.66]|0.65|0.83 |0.79]0.86|0.91| 0.85 | 0.87
Large 0.76/0.77 |0.82|0.69 | 0.83 |0.83|0.71]|1.00 | 0.94 | 0.88
May [Medium 0.65/0.91/0.79|0.77 | 0.89 | 0.93|0.97|0.80 | 0.96 | 0.81
Small 0.67]0.80|0.77]10.74 | 0.77 |0.77 |0.77 | 0.75| 0.78 | 0.76
Large 0.69|0.72 |10.65|0.69 | 0.81 |0.81]0.79|0.89| 0.83 |0.77
June |Medium 0.74/0.81|0.74|0.64 | 0.80 |0.72]0.73]|0.76 | 0.73 | 0.74
Small 0.59/0.74 10.63|0.67 | 0.72 |0.65|0.71]0.73| 0.70 | 0.75

LSD 5% ABC 0.12

The interaction between date of planting, size of bulbs and fertilization on
number of florets per spike is presented in Table (5). During both seasons of
study it is clear that large size bulbs planted during April and May treated with
compost (150g and 200g/plant) and NPK + compost (5g+150g and
10g+200g/plant) gave more number of florets per spike (39.90 and 38.80
florets) respectively for compost and (41.40 and 41.50 florets) respectively for
NPK + compost. The effect of compost is obvious because of its beneficial
effect in improving soil conditions. Similar results were also obtained by El-
Shahat, N. S. (1993) and Badawy (1998) who found that sand/composted
leaves increased number of florets per spike of tuberose plants.
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Table (5): Average number of florets per spike of tuberose plant as
affected by date of planting, size of bulbs and fertilization in
2004/05 and 2005/06.
2004/05
Fertilizer (C)
Date Size of NPK Compost NPK + Compost
(A) bulbs Con 5g | 10g | 15g
(B) ‘| 59 | 10g | 15g |150g | 200g | 250g | + + +
150g | 2009 | 2509

Large 30.80(33.90{32.80{32.90/39.90|38.80[35.80[41.40]41.50|38.00
April Medium [26.60{32.00]|31.20|32.40{37.40/37.80|35.00[37.40/35.20{33.40
Small 27.70]28.70|30.40|29.90{33.20|34.40{32.90 | 34.20|33.00{33.50
Large 29.50]30.60]31.60/30.80{40.30|37.20{37.10[40.20|35.70{35.60
May [Medium |26.70(28.10]26.70|25.30/36.20{35.70{30.50|35.40{34.50|33.20
Small 21.10]26.60]30.20|27.60{34.80|33.90({28.10[34.70|31.00{28.00
Large 22.40]35.30|30.8029.30{35.60|36.70{32.70[35.50|33.90{34.10
June Medium [24.70{35.40|31.40]|25.80]34.90|35.30|34.60[34.90|32.70{33.30
Small 21.60]29.20]|25.70|25.20{34.80|33.40{28.70[31.60|30.70{32.30
LSD 5% ABC 2.79

2005/06
Large 28.70]31.80]|30.70|30.80{37.80|36.70{33.70[39.30|39.40{35.90
April Medium [24.30{29.90|29.10]30.30{34.10/35.70|32.90{38.10/33.10{31.30
Small 25.60]26.60]28.30/27.80{31.10/32.30{30.80[32.10|30.90{31.40
Large 27.40]28.50]29.50|28.70{38.20|35.10{35.00[35.30|33.80{32.00
May [Medium |24.60[26.00{28.10|25.50/33.50{33.60[28.40|33.30{32.40|31.10
Small 19.00]|24.50|24.60|23.20{32.70|31.80|26.00[32.60 | 28.90|25.90
Large 20.30]33.20]28.70|27.20{35.30|34.60{30.60[33.40|31.80{32.90
June Medium [22.60{33.30]29.30|23.70{32.80|33.20|32.50[32.80|30.60{31.20
Small 19.70]28.20|23.60(23.10{32.70[31.30|26.60[29.50 | 28.60|30.20
LSD 5% ABC 3.67

The interaction of date of planting, size of bulbs and fertilization on number
of days from planting to opening of the first floret is presented in Table (6). It is
clear that large bulbs planted during April responded greatly to fertilization with
compost (150g, 200g and 250g/plant) or NPK+ compost (5g+150g, 10g +
200g and 15+250g/plant) since the time needed for opening of the floret on
the spike was the least (66.67, 67.00 and 65.67 days) for compost and (66.00,
64.67 and 65.33 days) for NPK+ compost in the 1st season. On the other
hand, small bulbs planted during May or June and received the same
treatment of compost or NPK + compost took longer time for the opening of
the first florets on the spike. Pathak et al. (1980) found that number of days
required for 100 % sprouting was reduced for large size bulbs. Also, Ramesh
Kumar et al. (2003) reported that large bulbs resulted in the earliest spike
emergence.
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Table (6): Number of days from planting to opening of the first floret of
tuberose spike as affected by date of planting, size of bulbs
and fertilization in 2004/05 and 2005/06.

2004/05
Fertilizer (C)
Date Size of NPK Compost NPK + Compost
(A) bulbs Con 5g | 10g | 15g
(B) | 59 | 10g | 15g | 150g | 200g | 250g | + + +

150g | 200g | 250g|
Large [72.33]70.33[70.00|71.67 |66.67 |67.00 | 65.67 |66.0064.67 |65.33
April Medium |73.33]71.33|71.00|73.0069.00 | 67.67 | 68.00 |68.33|69.33]69.33
Small_ [77.00(76.67|76.00|75.00 | 72.33|74.33|72.00 | 72.6772.33|72.00
Large |71.67|72.33|70.00|71.00|69.33|67.3369.33|66.67 69.00|68.67
May |[Medium [74.33[72.00(72.00|74.33]70.67 |69.33|69.00(70.6771.33[70.33
Small__|75.67|73.33|72.67 | 74.00|75.67 | 75.67 | 74.00|72.33|71.67|71.00
Large [75.00(70.00|71.33|73.67 |71.6770.00|70.33|70.33|70.67|70.33
June Medium |75.00|74.33|74.67|74.00|73.00 | 73.00|73.33|71.67|71.33|72.00
Small _ |81.33[81.67|82.33]78.00 | 75.67 | 75.00|74.00 | 73.00|75.00|74.00
LSD5% ABC _ 2.96

2005/06
Large |74.00]75.00|72.00|70.00{67.00|66.33|67.33|66.00|65.00|67.33
April Medium [76.00|76.67|73.67|72.00|68.00|69.00|68.33|69.67|79.00|79.33
Small 80.33|79.67|79.33|78.00|75.00 | 78.67 | 75.67 | 74.00|78.00|77.00
Large  |79.33]79.67|81.33|75.33|70.67|70.33|72.33|70.00|74.00(71.33
May |Medium |82.00|80.33|80.33|82.33|75.33|73.33|72.33|76.00|81.67(81.00
Small 85.33/84.33|79.33|88.33|73.67|75.00|74.00 |73.6785.00|85.67
Large |86.33|84.33|84.67|84.00{80.00|80.33|84.00|77.00|81.00(82.00
June Medium [88.00|87.33|87.00|89.00|87.00|82.33|80.00|79.33|82.00|84.00
Small 88.00/89.00|86.00|82.33|87.67 |87.67 |87.67 |82.6786.00|88.00
LSD 5% ABC 5.11

It is clear from the data presented in Table (7) that N content in the
leaves of tuberose plants was increased by using higher levels of NPK or
NPK + compost for large, medium and small size bulbs planted during April,
May and June of both seasons of the study. The effect of NPK+ compost was
more obvious than using NPK (3.38 %) alone when compared with control.
Control bulbs exhibited the least N content in the leaves (2.36 %). It is also,
noticed that N content in the leaves was more for April planting followed by
May and the lowest for June planting. This means that climatic conditions
have affected the vegetative growth of the plants and N content in the leaves
of all sizes receiving different fertilization treatments. Similar results were
obtained by El-Maadawy (1988) and Mohanasundaram et al. (2003).
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Table (7): N content % in the leaves of Polianthes tuberosa L. as affected
by date of planting, size of bulbs and fertilization in 2004/05 and

2005/06.
2004/05
Fertilizer (C)
Size of NPK Compost NPK + Compost
Date (A) bulbs (B)| Con 5g | 10g | 159
"| 5g |10g | 15g |150g|200g |250g | + + +

150g | 200g | 250g |
Large 2.36 [2.64]2.88|3.16| 2.92 [ 3.31 | 3.38 | 3.19 | 2.42 | 2.71
April Medium | 2.11 [2.34|2.53[2.83| 2.68 | 2.95 | 3.06 | 2.24 | 2.42 | 2.79

Small 1.96 12.20|2.37|2.63| 2.45 | 2.71 | 2.80 | 2.07 | 2.29 | 2.52
Large 2.20 |2.43]2.63[2.91|2.68 | 3.03 | 3.15 | 2.32 | 2.54 | 2.85
May |Medium 1.92 12.09|2.32|2.58| 2.41 | 2.63 | 2.72 | 2.01 | 2.22 | 2.51
Small 1.82 [2.042.22|2.45]|2.29 | 2.56 | 2.63 | 1.95 | 2.11 | 2.37

Large 1.8312.04|2.20|2.47|2.32 | 2.57 | 2.63 | 1.99 | 2.14 | 2.43
June [Medium |1.67 [1.80]|2.02]2.23|2.10|2.29 |2.35|1.74 193 |2.14
Small 1.66 |1.84]1.99]2.22| 2.07 | 2.30 | 2.34 | 1.73 [ 1.90 | 2.11
LSD 5% ABC 0.10

2005/06
Large 2.30 |2.57|2.81|3.08| 2.84 | 3.22 | 3.29 | 3.10 | 2.36 | 2.64
April |Medium |2.06 |2.28|2.46|2.76| 2.61 | 2.87 | 2.98 | 2.18 | 2.36 | 2.72
Small 1.90 [2.14]2.31|2.56| 2.39 | 2.64 | 2.73 | 2.02 | 2.23 | 2.45
Large 2.13 |2.36|2.55|2.82| 2.60 | 2.94 | 3.05 | 2.25 | 2.47 | 2.76
May |Medium 1.87 12.03|2.25]2.50| 2.33 | 2.55 | 2.64 | 1.95 | 2.16 | 2.43
Small 1.77 [1.9812.15|2.37| 2.22 | 2.48 | 2.55 | 1.89 | 2.04 | 2.30
Large 1.76 |1.96|2.12]2.38| 2.23 | 2.48 | 2.53 | 1.91 | 2.06 | 2.34
June |Medium 1.61[1.73]1.94|2.14]| 2.02 | 2.20 | 2.26 | 1.68 | 1.85 | 2.06
Small 1.59 |1.77]1.91]2.13]1.99 | 2.21 | 2.25 | 1.67 | 1.83 | 2.03
LSD 5% ABC 0.13

Data presented in Table (8) showed that P content in the leaves of
tuberose plants followed the same trend of N content and was the least for
June planting. The effect of bulb size was obvious since the P content in the
leaves was higher in leaves of large size bulbs particularly during April
planting. It is also noticed that P content in the leaves was the highest (0.408
% and 0.387 %) by using compost at (200g and 250g/plant respectively) in
the 1st season and was (0.402 %) by using compost at (250g/plant) in the
2nd season. The use of NPK + compost gave lower P content in the leaves
compared to using NPK or compost alone. These results favor the use of
compost for soil improvement which is reflected in more absorption of P by
the plant. El-Maadawy (1988) found that P content in the leaves was
decreased by the fertilization treatments of N, P and K applied alone or in
combination.
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Table (8): P content % in the leaves of Polianthes tuberosa L. as
affected by date of planting, size of bulbs and fertilization in
2004/05 and 2005/06.

2004/05
Fertilizer (C)
Size of NPK Compost NPK+Compost
Date (A) bulbs (B)| Con 5g | 10g | 159
| 59 | 10g | 15g |150g |200g (250g | + + +

150g | 200g | 2509 |
Large  |0.303[0.329|0.3580.376|0.376|0.408|0.387 [0.321 |0.354 | 0.332
April [Medium [0.253]0.276]0.304|0.318]0.319]0.345]0.324]0.2680.2980.309
Small _ |0.244[0.261(0.283]0.296|0.301[0.325/0.305|0.250 |0.274 | 0.285
Large  |0.248]0.272(0.2900.323|0.303|0.342|0.352[0.267 |0.285|0.316
May [Medium [0.208]0.224]0.243]0.269]0.255]0.286(0.298]0.2170.233]0.265
Small _ |0.198]0.212]0.233|0.256|0.243[0.272[0.282[0.209[0.225|0.253
Large  |0.209[0.227]0.244|0.269|0.255|0.285|0.295 |0.221|0.240|0.267
June |Medium [0.178]0.194]0.210]0.232]0.219]0.245]0.255|0.1860.2030.228
Small _ |0.175[0.189[0.2060.226|0.213]0.240|0.249[0.189[0.197 0.221
LSD 5% ABC _ 0.026

2005/06
Large 0.279]0.307]0.329|0.365]0.345|0.383|0.402]0.299]0.3240.361
April Medium |0.235]0.255]0.280{0.309|0.292]0.324]0.339|0.248|0.273|0.302
Small 0.226]0.242|0.262|0.286|0.277|0.304 |0.3180.234|0.247]0.289
Large 0.241]0.264|0.282|0.314]0.294|0.332|0.342|0.259|0.277|0.307
May [Medium |0.202]0.217]0.236|0.262|0.248|0.277|0.289|0.211]0.226)0.258
Small 0.193]0.206|0.227|0.249|0.236|0.265|0.274|0.203|0.2180.246
Large 0.201]0.218]0.235|0.259|0.246|0.274|0.284 |0.212]0.231]0.257
June [Medium |0.171]0.186]0.202|0.223|0.210|0.235]|0.245|0.179]0.195|0.219
Small 0.168]0.182]0.198|0.217]0.205|0.231|0.239]0.181]0.189]0.212
LSD 5% ABC 0.004

Data presented in Table (9) showed that K content in the leaves of
tuberose plants was higher from large bulb sizes planted during April and was
the least from June planting. The effect of using compost or NPK + compost
is obvious for increasing K content in the leaves as seen in case of N and P.
Using compost alone at (200g/plant) gave the highest K values in both
seasons of the study (3.86 % & 3.71 %) respectively. The application of NPK
+ compost at (5g + 150g/plant) was also effective for increasing K content in
the leaves in both seasons of the study (3.97 % & 3.82 %) respectively. The
role of using compost is most important for making K uptake more
pronounced. Some reports showed that increasing NPK level increased K
content in the leaves EI-Shahat (1993).
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Table (9): K content % in the leaves of Polianthes tuberosa L. as
affected by date of planting, size of bulbs and fertilization in

2004/05 and 2005/06.
2004/05
Fertilizer (C)

Date (A) Sizeoébulbs NPK Compost NPK+Compost
(B) Con-| 54 | 10g | 15g | 150g | 200g | 2509 155%; ;gg; ;gg;
Large 2.87 [ 3.063.30 | 3.63| 3.46 | 3.86 | 3.00 | 3.97 | 3.18 | 3.51
April  Medium 241 262|280 |3.08| 2.88 | 3.23 | 3.23 | 3.37 | 3.39 | 3.68
Small 2.38 |2.56 |2.76 | 3.04 | 2.79 | 3.39 | 3.23 | 3.36 | 3.37 | 2.84
Large 249 |2.68|2.88|3.14|2.99 | 3.37 | 3.31 | 3.50 | 2.81 | 3.06
May Medium 211 2.31]|2.45|269| 2.56 | 2.87 | 2.22 | 2.96 | 2.37 | 2.63
Small 2.06 [2.22 1234|258 | 246 | 2.76 | 2.16 | 2.84 | 2.28 | 2.50
Large 1.99 1213231251 2.39 | 269 | 2.09 | 2.78 | 2.22 | 2.44
June Medium 1.82 |1.97 (211232 222 | 249 | 1.71 | 2.55 | 2.06 | 2.27
Small 1.85 1197 [213]2.28]| 219 | 249 | 1.95 | 255 | 2.10 | 2.22

LSD 5% ABC  0.26

2005/06

Large 2.76 [2.94|3.17 349 3.33 [ 3.71 | 2.89 | 3.82 | 3.06 | 3.37
April  Medium 232 252269296 | 2.77 | 311 | 3.11 | 3.24 | 3.26 | 3.54
Small 2.29 |246|2.65|2.92| 2.68 | 3.26 | 3.11 | 3.23 | 3.25 | 2.73
Large 2.39 |2.57|2.76 3.01| 2.87 | 3.23 | 3.18 | 3.35 | 2.69 | 2.94
May Medium 2.02 |2.22|2.36 258|246 | 2.75 | 213 | 2.84 | 2.28 | 2.52
Small 1.98 [2.14 1225|1248 | 2.36 | 265 | 2.08 | 2.73 | 219 | 240
Large 1.94 12.082.26|2.45| 2.33 | 2.63 | 2.04 | 2.72 | 217 | 2.39
June Medium 1.78 11.9212.06 227 | 217 | 244 | 167 | 249 | 2.02 | 2.22
Small 1.80 [1.9212.08|12.23]| 214 | 243 | 1.90 | 249 | 2.05 | 2.17

LSD 5% ABC 0.27
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