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ABSTRACT: This recsearch included two experiments on
paperwhite narcissus plant grown under sandy soil conditions at the
Experimental Farm of Efficient Productivity Institute, Zagazig
University. The first experiment was carried out during the two
successive seasons of 2003/04 and 2004/ 05 aiming to study the effect
of four nitrogen levels (0, S0, 100, and 200 ppm), four potassium
levels (0, 100, 200, and 300 ppm), as weekly doses in 200 ¢c¢ solution/
pot, and their interactions on characteristics of produced round and
split bulbs. While, the second experiment was conducted during
2004/ 05 and 2005/ 06 seasons to evaluate the residual effect of the
above mentioned treatments on subsequent vegetative growth,
flowering and leaf chemical analyses of plants resulted from
replanting the previously fertilized round bulbs which resulted from
the first experiment.

Among the tested fertilizer levels, nitrogen at 100 ppm or K at 300
ppm applied each alone significantly increased circumference and
dry weight of round bulb. The produced number of split bulbs/ plant
was increased by 100 ppm N, while K at 100 ppm resulted in the
highest dry weight of split bulb. Nitrogen at 100 ppm intcracted with
200 ppm potassium level increased dry weight and circumference/
round bulb. Moreover, the same interaction treatment had the
superior enhancing residual effect on subsequent flowering aspects
(flowering stalk length, florets No/ plant and flowering plant
longevity) as well as N% in leaf tissues of plants resulted from
replanting fertilized round bulbs comparing to the other interaction
treatments.
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Simple correlation coefficients under interaction treatments (N x
K) effect exhibited positive and significant interrelationships between
circumference of planted round bulb and leaf chemical constituents
(N, P, K and total carbohydrates percentages) in resulted plant, as
well as between plant leaf chemical constituents and its growth and

flowering parameters.
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INTRODUCTION

“Paperwhite” Narcissus
(Narcissus tazetta) 1s one of the
casiest flower ulbs for home-
owners to force (DeHertogh,
1998). Tt is spring-flowering bulbs
require very little care and flower
reliably year after year. It is well-
suited to many landscape design
uses, including in front of
shrubbery, under large trees, and in
rock or perennial gardens. Also, 1t
is best to grow in a container filled
with either coarsc materials (e.g.
pebbles, gravel, and beads) and
water or polling soil (Dana and
Lerner, 2001). It is bloom rapidly
in about 5 weeks from planting and
possible to set them outside on
balconies, porches, or decks to
prolong the bloom (Helbacka,
2002). It is native to the western
Mediterranean and can produce
between two to 20 small fragrant
white flowers on cach flowering
stalk (BBC.CO.UK, 2008).

According to Jones (1982),
nitrogen constitutes integral part of
amino acids, which form enzymes
and protein. It is also a part of the
chlorophyll molecule.  Also,
potassium 1s essential for various
growth processes including cell
division,  photosynthesis  and
formation of  carbohydrates,
translocation of sugar, reduction of
nitrates and subsequent synthesis
into proteins and enzyme activity.
So, N and K contribute in
carbohydrate synthesis and
translocation to storage organs.
This  means  that  suitable
combinations of N and K will yield
bulbs contain more carbohydrates
and other metabolites and this in
turn enhance subsequent growth
and flowering of plants resulted
from replanting these bulbs.

Dana and Lerner (2001) stated
that narcissi grow adequately in
many soil types. The soil should be
of average fertility. High fertility,
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particularly in nitrogen, promotes
excessive leal growth at the
expense of high-quality flower
production, as well as the
excessive splitting of bulbs. Black
ef al. (2003) published that gencral
bulb care includes fertilization
once or twice during the growing
season with a special bulb fertilizer
or 1 or 1.5 Ibs of 12-4-8 or an
cquivalent  amount of  other
complete fertilizers per 10 m” of
bed. Groth (2004) stated that the
period after paperwhite narcissus
blooms tade is a crucial time for
adding  bulb  food (high in
potassium) to the ground around
bulbs tor next year’s performance.
Also, an established bulb bed may
henefit from a nitrogen fertilizer
application at the beginning of the
growing season. Christman (2005)
recommended using a balanced
fertilizer such as 5-10-15 or 6-24-
24 in late winlter, before the foliage
brcaks  ground  and  again
immediately after blooming. Also,
Trinklein  (2007)  stated  that
daffodils do not requirc heavy
fertilization. When preparing the
beds, only 2 to 3 pounds of a
complete garden fertilizer such as
a 6-24-24 or other fertilizer with a
1:4:4 or 1:3:3 N-P-K ratio/ 100
square feet of soil is convenient to
usc. When planung bulbs in
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clumps, about a handful fertilizer
per 12 bulbs is adequate.

Effect of N on growth of other
bulbous plants was previously
studied with some details. On
onion plant, EI-Gamil and Abd El-
Hadi (1996) and Sharma (1998)
investigated plant  height and
lcaves number/ plant, Kumar ez al.
(1998) studied bulb diameter and
bulb dry weight, as well as Dawa
and  El-Mansi  (1999)  and
Rodriguez et al. (2000) recorded
leaves No/ plant and plant height
as affccted by N applications. The
all concluded that N fertilizer
increased the above mentioned
growth parameters. Also, garlic
plant hecight and bulb diameter
were significantly increased by N
applications (El-Seifi et al., 2004).

Respceceting potassium, Nagaich
et ul. (1999) reported that
fertilization onion plant with 80
Kg K0/ ha significantly increased
bulb horizontal diameter and plant
dry weight.

Ibraheim (2004) studied the
cffeet of N and K as fertigation at
rates of 60 Kg N + 75 Kg K,0, 80
Kg N + 100 Kg K20 or 100 Kg N
+ 125 Kg K»0/ fed and found that

the highest level significantly
increased onion plant  height,

lcaves No/ plant, dry weight of
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leaves and bulb/ plant, and total
uptake of N, P and K.

According to the available
literature there were no definite
information regarding the effect of
different doses of N, K and their
interactions under sandy soil
conditions on paperwhite narcissus
bulb production and on subsequent
growth. So, this research was
conducted in two experiments
aiming, in the first experiment, to
study the effcct of four nitrogen
levels, four potassium levels and
their interactions under sandy soil
conditions on characteristics of
produced round and split bulbs,
and the objective of the second
experiment was to evaluate the
subsequent residual effect of the
above mentioned treatments on
vegetative growth, flowering and

leaf  chemical  analyses  of
paperwhite  narcissus  plants
resulted from replanting the
previously fertilized round bulbs.
MATERIALS AND
METHODS

This research was conducted at
the Experimental Farm of Efficient
Productivity  Institute, Zagazig
University including two
experiments. The first experiment
was carried out during 2003/ 04
and 2004/ 05 seasons to study the
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ctfcet of N and K levels and their
interactions on characteristics of
produced round and split bulbs of
paperwhite narcissus under sandy
soil conditions. While, the second
experiment was conducted during
2004/ 05 and 2005/ 06 scasons
aiming to evaluate the residual
effect of the previously mentioned
treatlments on vegetative growth,
flowering and leaf chemical
analysis of plants resulted from

replanting  the fertilized round
bulbs obtained from the first
experiment.

Each of the two experiments of
this  research  included 16
treatments, which were the
combinations between 4 nitrogen
levels; i.e., 0 (control), 50, 100 and
200 ppm and 4 potassium levels;
i.e., O (control), 100, 200 and 300
ppm. The experimental design was
tactorial between the above
mentioned nitrogen and potassium
levels in a complcte randomized
block design with four replicates,
each replicate contained six pots
and each pot contained two bulbs.

Procedures
First experiment

Uniform round bulbs of
Narcissus tazetta cultivar
paperwhite, average 11 cm in
circumference  (non  flowering
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size), were used in this studv. On
September 1%, for the two scasons
of 2003/ 04 and 2004/ 05, two
round bulbs were planted/ 20 ¢cm
plastic pot filled with sandy soil.
The physical and  chemical
properties of the used sandy soil
were 50.6% coarse sand, 38.1%
fine sand, 3.6% silt, 1.7% clay, EC
1.81 dS m”, 7.56 pH, 0.05%
organic matter, 13.6 ppm available
N. 10.7 ppm available P and 64.3
ppm availablc K.

Nitrogen and potassium
fertilizer treatments were appled
as weekly doses, cach dose was in
200 cubic centimeters solution per
pot, beginning one month after
planting  (October 1*)  and
terminating on June 1*' for the two
seasons. Tap water was used for
fertilizer dissolving. All treatments
received 1 g triple super-phosphate
(37.5% P,0s)/ pot at planting time,
and were spraycd on December 1°
with solution contained Fe, Mn
and Zn at 50 ppm for each
(produced by OTO Company as
EDTA compounds) to encouragc
growth.

Nitrogen levels; i.e.. 0 (control),
50, 100 and 200 ppm wcre
supplied in the form of ammonium
sulphate (20.5 % N). This was
equal o 0, 10, 20 and 40 mg N/
pot/ week and 0, 320, 640, 1280
mg N/ pot/ scason, respectively.
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While potassium levels; ie, 0,
100, 200, 300 were supplied as
potassium sulphate (50% K,O)
form. This was equal to 0, 20, 40
and 60 mg K,0/ pot / week and 0,
040, 1280 and 1920 mg K,0/ pot/
scason, respectively.

On July 15" 2004 and 2005,
when the foliage completely turned
yellow and were died back, bulbs
were dug out. cleaned, separated
and cured in ventilated shady place
as well as round and splht bulb
characteristics  were  recorded.
Then, the dormant round bulbs for
each treatment were  stored
separately during the summer.

Second experiment

Stored round bulbs, vield of the
first experiment, of each fertilizer
{reatment were separately
replanted on September [* for
seasons of 2004/ 05 and 2005/ 06
to  determinc  the fertilizer
trecatments  residual  effect (the
objective of this research part).
Two round bulbs were replanted
per 20 cm plastic pot filled with
the same sandy soil described
above in the first experiment.

Recorded Data

First experiment

During bulb production scasons
of 2003/ 04 and 2004/ 05 the
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majority of plants did not tlower
because the beginning used bulb
size was less than the flowering
size  (average 1l cm in
circumference). So, the treatments
effect was recorded during these
seasons only on bulb
characteristics. The recorded bulb
characteristics included dry weight
of round bulb (g), round bulb
circumference (¢cm), produced split
bulb number/ plant and dry weight
of split bulb (g).

Second experiment

Recorded residual effect data

durmg 2004/ 05 and 2005/ 06
seasons included:
Vegetative growth and
flowering
Vegetative growth and
flowering dawa werc recorded at
tlowering  time  as  average
produced leaves No/ plant, leal

length (cm), flowering stalk length
(cm), produced florets No/ plant
and the plant longevity expressed
as days number trom opening the
[irst floret to the time of which 50
% of the opening florets/ plant
were faded.

Chemical analyses

Leaf samples for chemical
analyses were taken after two
months from xeplantim thc round
hulbs (on November 1) in both
scasons and were dried at 70 C for
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72 hours, finely grounded and wet
digested 1o  determine  total
nitrogen percentage according to
A.O.A.C. (1980), total phosphorus
percentage according to Hucker
and Catroux (1980), potassium
percentage according to Jackson
(1970), and total carbohydrates
percentage according to Dubois er
al. (1956). Pots which used for
chemical samples were canceled
from vegetative and flowering
determinations.

Statistical Analysis

The collected data of the two
cxperiment parts were subjected to

statistica) analysis according to
Steel and Torrie (1980). Mean
separation  was  done  using
Duncan’s multiple range test at 5%
level  (Duncan, 1958). Also,
correlation  coefficients — were
calculated according to  Svab
(1973)
RESULTS AND
DISCUSSION
First Experiment: Effect of

Nitrogen, Potassium and Their
Interaction Treatments on
ProducedBulb Characteristics

Effect of nitrogen

Obtained results in Table |
indicate that weckly fertilization of
narcissus  plant  with  solution
containing 100 ppm N

significantly increased average dry
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weight/ round bulb (g) and
circumference/ round bulb (cm)
comparing to control and low (50
ppm) or high (200 ppm) N levels.
This was true during the two tested
scasons. Also the same Table
clears that N at 100 or 200 ppm
enhanced split bulb production/
plant comparing to 0 in the two
seasons or 50 ppm N in the second
season. While. 5C¢ ppm N
significantly Incrcased average dry
weight/ split bulb comparing to the
other N levels. However, Dana and
Lerner (2001) stated that high
nitrogen levels promote excessive
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splitting of narcissi bulbs. Similar
results were previously recorded
respecting bulb diameter and bulb
dry weight by Kumar ef al. (1998)
on onion and El-Shabasi er al
(2003) as well as El-Seifi er al.
(2004) on garlic. According to
Joncs (1982), nitrogen constitutes
integral part of amino acids, which
form enzymes and protein. [t also
is a part of the chlorophyll
molccule. So, it plays an important
role in carbohydrate synthesis and
its translocation Into storage
organs.

Table 1. Round and split bulb production of paperwhite narcissus as
affected by nitrogen and potassium under sandy soil
conditions during 2003/ 04 and 2004/ 05 seasons

A»'\V"erage dry Circumference/ Produced split Av?rage dr-y
weight/ round round bulb bulb No/ plant weight/ split
Treatinents bulb (g) (¢m) Norp butb (g)
Ty e T T EL. BL. 1% nd

Season season  season  sedason  season season season  season
Nitrogen levels (ppm)
0 8.88c 9.18¢ 12.4c¢ 11.8c 240b 2.66c 1.12b 1.08b
50 9.73b 9476 13.0b [3.0b 336a 2.89b 1.18 1.l16a
100 1052 10.6a 14.2a 14.1a 345a 359 0.79d 1.00¢c
200 8.84¢ 9.00b 1311 13.3b 3.45a 3.51a 096¢c 0.93d
Potassium levels (ppm)
0 7.61d 7.70¢ 12.1¢ 117¢c 3.03a 2.81c 0.98b 0.95¢
100 923¢ 9.76b 12.9b 13.1b 3.{5a 3.03b 1.072 1.10a
200 10.1b 10.7a 13.8a 13.4b 3.30a 3.38a 0.96b 1.07ab
300 11.0a 107a 1393 140a 3.19a 3.42a 1.03a 1.05b

Means having samec alphabetical letter (s) within each column did not
significantly differ according to Duncan's multiple range test at 5% level.
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Effect of potassium

Table ! shows that as K
fertilizer level increased up to the
highest level (300 ppm) growth of
produced round bulbs expressed as

average dry weight and
circumference of round bulb was
significantly increased. The

highest round bulb growth was
recorded undcr the effect of the
highest K level, while the highest
split bulb weight was obtained by
using the fow K level (100 ppm)
during the two growth seasons.
Potassium did not exhibit clear
trend during the two  seasons
regarding split buib production/
plant. Nagaich ¢ «f. (1999)
reported that [ertilization of onion
plant with 80 Kg KO/ fa
significantly increased bulb
horizontal diameter. Groth, (2004)
rccommended adding bulb foad
(high in potassium) to the ground
around bulbs during the period
after paperwhitc narcissus blooms
lade for next year's performance.
However, the enhancing effect on
bulb growth might be duc to K
vital role for  various growth
processes including cell division,
photosynthesis and formation of
carbohydrates, translocation ol
sugar, reduction of mitrates and
subsequent synthesis into proteins
and enzyme activity as mentioned
by Jones (1982).
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Effect of interaction between
nitrogen and potassium

Dala in  Table 2  which
represented  effect of interaction
hetween nitrogen and potassium
levels indicate that, generally,
increasing the interacted K level
under any N level increascd dry
weight and circumference of round
bulb. The highest round bulb
weight and  circumference were
noticed under thc ctfect of 100
ppm N interacted with 200 or 300
ppm K treatments, with no
significant  differences  between
them during the two tested
seasons. Spiit bulb production’
plant did not significantly aflcct
with interaction treatments. While,
dry weight of split bulh recorded
the highest values under the effect
ot 50 ppm N interacted with 200 or
360 ppm K. Similar enhancing
effect regarding bulb weight was
rccorded on onion by interacling
100 Kg N + 125 Kg K,O/ fed
(Ibraheim, 2004). However, the
synergistic effect of N with K
respecting  photosynthesis  and
translocation of carbohydrates and
other metabolites from leaves to

storage bulbs might be the
responsible  [or mcreasing bulb
welght and circumference.
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Table 2. Round and split bulb production of paperwhite narcissus as
affected by interaction treatments between nitrogen and
potassium levels under sandy soil conditions during 2003/ 04
and 2004/ 05 seasons

Imeracton. ALt T ot Sty
treatments bulb (g) () bulb No/ plant ()
Nievel Klovel 19 2% 10 g9 v g T g
PPMm  ppMm  Season $eason Season  Season  Scason SCAson  Season  season
0 0 7221 7.37e¢ 112a  106g 225 220a 1.09cd  0.79h
¢ 100 842ty 896¢c 119a 11.5tg 240a 2.55a 1.1lbed 1.1lcde
0 200 9.061c 10.1b 132a 11.9ef 247a 3.00a 1.14abecd 1.15bed
0 300 10.3d 103b 1352 13.1cd 2.50a 290a 1.16abc 1.20a
50 0 7.79hi 7.77¢ 12.0a 11.3fg 3.20a 2.57a 1.05de 1.06de
50 100 9.29¢ 9.03¢ 129a 13.ted 3.50a 2.87a 1.21ab 1.16bcd
50 200 10.8cd 10.6b 13.8a 135bed 3.30a 2.90a 1.25a 1.24ab
50 300 1l.tbc 105b 134a 142ab 345 3.22z8 1.23a 1.19abc
100 0 799¢gh 836d 13.2a 12.6de 327a 3.17a 0.82fg  0.93fg
100 100 10.6cd 10.6b 13.9a 139bc 3.22a 35%  087f 1.06de
100 200 11.06ab 11.7a 149a 1502 3.82a 3.87a 0.69h 1.10cde
100 300 119a 1i7a 147a 151a 3.50a 377a 0.77gh  091{g
200 0 7.40hi 73le 119a 12.5dc 342a 332a 098¢ 1.00ct
200 100 8.62f 104b 1293 3.9bc 347a 3172  1.10cd  1.08de
200 200 8.55(g 104b 13.4a 133bcd 3.00a 3.77a  0.76gh  .80h
200 300 10.7¢cd 103b 139a 13.6bc 3.32a 3.80a 098¢  0.84gh

Means having same alphabetical
significantly differ according to Duncan's muitiple range test at 5% level.

letter(s) within each column did not
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Second Experiment: Residual

Eftect of Nitrogen, Potassiuimm and

Their Interaction Treatments on

Vegetative Growth, Flowering

and Leaf Chemical Analyses
Vegetative growth and
flowering

Residual effect of nitrogen
fertilization

Effects of N were extended to

vegcetative growth and flowering of

the next year. Since, replanted
treated round bulbs with anv used
N level; ie., 50, 100 or 200 ppm
resulted in significant increases in
produced  leaves  No/  plant
comparing to control. While, plant
growth as leal length (cm) was
significantly enhanced in plants
resulted  from  bulbs  which
previously treated with N at 100
ppm as comparc to the other tested
N levels during the two growing
seasons (Table, 3). As previously
mentioned, N at 100  ppm
increased round bulb growth as dry
weight and circumference (Table,
i). This in turn might reflect as
more storage metabolic substances
tor more growth. Dana and Lcrner
(2001) stated that high nitrogen
levels promote cxcessive narcissi
leaf growth.

As for flowerng, data of the
same data in Table 3 indicate that
the modcrate N level (100 ppm)

had  the superior  cnhancing
residual — effect  on  (lowering
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expressed  as: flowering  stalk
length (cm), produced florets No/
plant and lowcring plant longevity
(days) comparing to  control
(unfertilized plants) and low (50
ppm) or high (200 ppm) N levels.
However, the enhancing effcct of
moderate N level on flowering
might be expect as a result of its
enhancing effect on plant growth
as leal length which may resulted
more photosynthetic and metabolic
substarices direction to flowering
processes.

Residual effect of
potassium fertilization

Results of Table 3 clear that,
generally, the high two K levels of
200 and 300 npm had the highest
cnhancing  residual  effect  on
growth and flowering (leaves No/
plant, leal length, flowering stalk
fength, florets No/ plant and
fTowering plant longevity)
comparing to 0 or 100 ppm K
levels during the two growing
scasons. There were no significant
differences between 200 and 300
ppm K levels m most cases.
According to  Groth (2004) the
period after paperwhite narcissus
blooms fade is a crucial time for
adding  bulb  food (high in
potassium) to the ground around
bulbs for next year’s performance.

Also, Nagaich er al. (1999)
reported that fertilization onion
plant  with 80 Kg KO/ ha

significantly increased plant dry
weight.
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Table 3. Growth and flowering of paperwhite narcissus as affected
by residual effect of nitrogen and potassium under sandy
soil conditions during 2004/ 05 and 2005/ 06 seasons

l.eaves NO/ 1 ¢qf length Vloweriug Florets No/ Planf
(em) stalk length lant Jongevity
Treatments plant (cm) P (days)
’ & o "._ZF”_“ l ;(“"‘2Er 1“ '—"‘EET' 19 2|||l 4444 1t ’ zndiw

SEASON SCASOoNn $eaASoIl S€eason Seasoll Seasoll Season season season season

Nitrogen levels (ppm)

0 5.65b 5.38b 35.6c¢ 33.1d 49.5b 36.8d 5.68d 5.77c 12.6¢c 13.3¢c
50 0.42a 0.0da 33.8b 26.3¢ 46.9¢ 45.9¢ 6.36c 6.43b 12.7¢ 13.8b
100 6.70a 6.46a 45.0a 43.0a 56.6a 5524 7.38a 7.24a 1452 14.7a
200 0.40a 6.4da 37.0c 382b 31.0b 49.3b 7.08b 6.59b 13.3b 14.5a
Potassium levels (ppm)
0 5.53¢ 5.57b 33.0d 31.8¢ 44.7¢ 42.1¢c 5.44d 5.38c 12.6¢ 13.4c
100 5.98b 5.98ab 38.2c 36.9b 30.3b 46.0b 6.38¢ 6.10b 13.2b 13.8b
200 6.74a 0.52a 40.9b 40.4a 533a 48.8a 7.20b 7.13a 13.6a id.da
300 7.00a 6.25a 44.2a 41.6a 53.7a 502a 7.69a 7.43a 13.7a 14.6a

Means having same ualphabetical letter(s) within each column did not
signtficantly differ according to Duncan's multiple range test at 5% level.

Residual effect of interaction circumference  (as  previously
treatments mentioned 1 Table 2) also
produced plants recorded the
highest growth (leat length) and
flowering ({lowering stalk length,
florcts No/ plant and flowering
plant longevity) during the two
residual  effect  growing tested
seasons as compare to the all other
mteraction treatments. Produced
lecaves No/ plant  was not
signilicantlvaffected by interaction
treatment.

Data represented residual effect
ol mteraction treatments between
N and K levels on vegetative
growth and flowering  of
paperwhite narcissus arc in Table
4. Generally, the interaction
frcatments between moderate N
level (100 ppm) and moderate (200
ppm) or high (300 ppm) K levels
which resulted the heaviest bulb
dry weight and the greatest bulb
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Table 4. Growth and flowering of paperwhite narcissus as affected

by

residual effect of iInteraction treatments between

nitrogen and potassium levels under sandy soil conditions
during 2004/ 05 and 2005/ 06 seasons

Interaction Leaves No/

ppm  ppnl Seasolscason Season season Seasoll Season

Flowering

Leaf length Florets
plant (cm) statk length No/ plant
(¢m)
PO QiR T M e T s T g

Plant
longevity
(days)

71 st 77211(17

$€ASON S€asoI season season

treatments

N TR
0 0
0 100
0 200
0 300
50 0
50 100
50 200
50 300
100 0
100 100
100 200
100 300
200 0
200 100
200 200
200 300

4.79a

5.43a

.25

4.84a

Sa 0.04a

7.21a
7.44a
5.73a
6.23a
6.77a

6.89a

n

.39
4.80a
0.07a
6.67a
6.544
0.25a
6.17a
7.01a
6.44a
594a

6.62a

31.2g 28.6g 42.0¢h 32.7f 4.77¢ 4.61a
3531 31.9fg 49.9ef 3431 5.24fg 5.13a
36.6ef 34.6ef S03el 39.7¢ 6.02def 6.25a
39.4de 37.5de35.7bed 40.5¢ 6.67¢cde 6.68a
34.5F 31.0fg 39.0h 37.0et 496g 5.10a
37.8det 33.9¢f 44,0t 48 4ded S91ef 6.67a
39.1de 29.5¢d 32 3cde 48.9¢d 6.77cd 6.92a
43.8¢ 40.7¢d SU.4de 49.3cd 7.82ab 7.02a
37.7det 35, 1ef 49.6ef 53.2abe 6.75¢d 0.48a
41.0cd 40.6¢d 56.6a-d 54.6ab 7.20bc 6.36a
483b 30.1a 6l.7a 37.0a 820a 7.88a
52.6a 46.1b 3¥.0ab 56.1a 8.14a 8.25a
28.0g 32.6f 48.1ef 45.4d 5.28fg 5.32a
38.9de 41.1cd 30.0el’ 46.7d 7.16bc 6.24a

a4 39.4de 37.5de56.9abc49.9bed 7.752b 7.00a

41.0cd 42.0c 49.2¢f 55.1a 8.14a 7.76a

1.7 12.2f
12.4ght 13.le
12.6fgh 13.9d
13.5¢cde 14.0cd
12.1hi 13.0¢
12.6fgh 14.0d
13.0defg 14.3cd
13.5cde 14.4cd
13.6¢d 14 3cd
14.5ab 14.4cd
14.9ab 13.2a
15.1a 15.0ab
13.1defg 14.3cd
13.3¢def 14.1cd
14.2be 14.6hc
12.7efgh 15 1ab

Means having same alphabetical letter(s) within each column did not
significantly differ according to Duncan's multiple range test at 5% level.
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Leaf Chemical Analyses

Generally. as used mtrogen
level was increased up to 200 ppm
leaf percentages of N, P, K and
total carbohydrates increased n
plants resulted from replanting
round bulbs (Table 5). Koriem
(1987) found that N- bulb and
[oliage contents ol onion plant
were significantly increased by
increasing N fertilization up to 90
Ky fed., while K- bulb and fohage

267

affected by N

were  not
applications.

The same Table 5 shows that K
treatments cspecially at 200 and
300 ppm significantly increased
jcat” contents of K, N and total
carbohydrates as  percentages.
Phosphorus % did not significantly
alfect by K treatments during the
two  residual  effect growing
seasons.

Table 5. Leat chemical constituents of paperwhite narcissus as
affected by residual effect of nitrogen and potassium under
sandy soil conditions during 2004/ 05 and 2005/ 06 seasons

o . o Total
Treatments fﬁ\ 1/07 T ;.TP—V/O =" ;,r]\- . N ai?‘?hygﬂgﬁ: o
{ 2 1 2 1 2 1 2
SCASON SEASON SeASOll Season $easoll Seasoll SCAson  $eason
Nitrogen levels (ppm})
0 2.86¢ 3.10b 0.3tab 031a 3306a 322¢ 1584 17.0d
S0 2.85¢ 3.17b 0.30b 03la 339 3.48b 16.5c  18.1c
100 3.82b 3.85a 0.34a 033a 348 3.73a 202b 22.8a
200 4062 398a 0.33a 032a 3.50a 3.58ab 21.9a 19.2b
Potassium levels (ppm)
0 3.24b 3452 0.32a 03la 2.70c 296d 144d  16.0d
100 3.27b 3.49a 03la 031a 3.25b 329¢ 17.8¢c 17.5¢
200 3.47ab 3.53a 0.32a 0.33a 3.76a 3.75b 20.5b  20.8b
300 3.00a 3.0la 0332 032a 395a 4.0la 21.7a 222a
Means having same alphabetical letter(s) within each column did not

stgnificamly differ according to Duncan's muitiple range test at 5% level.
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Residual effects of interaction
treatments on leaf chemical analysis
are presented in Table 6. Results
indicate that each nitrogen and
potassium levels acted separately on
P and K percentages in plant Icaf
tissues during the two tested seasons.
While, N and total carbohydrates
percentages  were  significantly
increased under the interaction
treatments residual effects of N at
100 ppm interacted with K at 200 or
300 ppm comparing with the most of
other interaction treatments. [braheim
(2004) recorded significant incrcases
in total uptake o N, P and K in onion
plants subjected to fertilization of N
interacted with K at level ol 100 Kg
N+ 125 Kg KyO/ fed.

Correlation Study

Interrelationships between bulb
characters and leaf chemical
analysis

Data in Table 7 illustrate that
round bulb dry weight on one hand
correlated positively and significantly
or highly significantly with N, K and
total carbohydrates percentages in
plant leaf tissues under K treatments
ciffect and with K and total
carbohydrates  percentages  under
Interaction treatments elfect on the
other hand. This mmplicates that
under K treatments elfect N, K and
total carbohydrates while under

Helal, A.A.

interaction treatments effect only K
and total carbohydrates contribute in
cnhancing bulb dry weight, and in
tumn reflected as more supplying of
these constituents in leaves of
produced plants. Respecting the
sccond interrelationship  between
round bulb circumference and
percentages of the studied chemical
constituents in plant leaf tissues, data
of the same Table 7 show that P, K
and total carbohydrates percentages
under N treatiments effect; K and
total ~ carbohydrates  percentages
under K treatments effect; and the all
studied chemical constituents (N, P,
K and carbohydrates) under the
interaction between N and K
treatments cffcct were associated
positively and significant or high
significant ~ with  round  bulb
circumterence. So, under the main or
interaction treatments effect of N and
K bulb circuamference grow was
might be duc to increasing these
chemical constituents in produced
bulbs and this reflected as more
pereentages of these elements in leaf
tissues. These results support the
concept  of  treatments  which
mcreased bulb growth (dry weight or
circumference)  alse  increased
supplying the produced plants fom
these bulbs with N, P, K and or total
carbohydrates.
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Table 6. Leat chemical constituents of paperwhite narcissus as
affected by residual effect of interaction treatments between
nitrogen and potassium levels under sandy soil conditions
during 2004/ 05 and 2005/ 06 scasons

Interaction Total
treatments N % P % K % carbol:_\(;drates
Nlevels Klevels | g0 s qud oyt oaw st qud
ppm  ppm  SEASON SeASOU SeasOll SeASON Season season season  season
0 0 2.76ef 3.02¢ 030a 031a 24la 272a 119g 152h
0 100 2590 330bc 0.32a 0.20a  324a 298 154f 16.4sh
0 200 3.08de 3.13bc 0.29a 0320 3.70a 3.17a  [7.2e 17.6cly
0 300 3.00der 294¢ 0323 031la  4.0la 4.0la 18.8cd 19.0cde
50 0 230 2.85¢ 03la 0.32a 2802 294a 119z 16.0gh
50 100 207ef 20ic 0.27a 031la 3042 3.17a 16.0f 17.2fg

50 200 2.83ef 3.15be 0282 031a 3.70a 293 182d 189cde
50 300  3.08de 3.69b 032a 030a 4.0fa 3872 19.8c 20.lc

100 0 232¢d 397a 0332 (.52a 2.87a 3.06a 152f [1§2det
100 100 3.69hc 268bh (0322 032a 327a 3.62a 17.1e¢ 19.lcde
100 200 4.07ab 390a 03a 0.33a  3.86a 4.15a 233b 272
100 300  39%bc 3.86a 0352 033 3922 4.1la 2532 26.6a
200 0 4.18b 40%a 032a 0302 2952 212 184d 17.1fg
200 100 3R83abc 298 0.3la 033a 34510 342a 227b  172fg
200 200 288abe 396a 033y 034a 2.73a 3742 23.2b  197¢d
200 300 4343 3972 0332 0322 387a 4052 232b  23.0b

Means having same alphabetical letter(s) within each column did not
significantly differ according to Duncan's multiple range test at 5% leve
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Table 7. Simple correlation coefficients between some characteristics

of round bulbs and leaf chemical analysis of paperwhite
narcissus plants obtained from replanted the fertilized bulbs
(pooled data of 2003/ 04 and 2004/ 05 for bulb characters
and of 2004/ 05 and 2005/ 06 for chemical analyses)

Total
The character N % P % K %  carbohyvdrates
%
Under N treatments effect
Round bulb dry weight (g)  0.332 0.482 0.590 0.471
Round bulb circumference 0.650 0.728" 088" 0726
ey
Under K treatments effect
Round bulb dry weight (g) 0.762 (0.594 0058 0.930°
Round bulb circumference 0.670 0.548 0.947" 0904
ey
Under interaction treatments cffect (N x K)
Round bulb dry weight (g)  0.302 0.332 0.846" 0.694""
Round bulb circumference 0522 0.370" 0811 0.759%*

cm)

N =& for N treatments, 8 for K treatments and 32 for interaction treatments

Interrelationships between leaf
chemical analysis and plant
growth and flowering

Simple correlation  coefficients
between leat’ chemical analysis of
paperwhite narcissus and its growth
and {lowering aspects under the effect
of N, K and their interaction
treatments are shown m Table &.

Under the mam effect of N
treatments, the results reflect positive
and significant or high significant
relationship between plant vegetative
growth (as leaf production/ plant) and
jeaf’ contents of N, P and total
carbohydrates. Regarding flowering,

the positive and significant relations
were recorded for florets production/
plant and leaf contents (percentages)
of N, P, K and cabohydrates,
flowering  stalk  length  and  leaf
percentages of P and K, as well as
Howenng longevity and percentages
of N, K and tota] carbohydratcs in
plant leaves.

Under the main effect of K
treatments, cach of vegetative growth
(as leaf No/ plant and leaf length) and
percentages of K and carbohydrates in
plant leaves alfected positively and
significantly on the other. N, K and
carbohydrates percentages positively
and  significantly  correlated  with
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flowering  aspects  of  {lorets
production/ plant and flowering plant
longevity. Flowcring slalk length also
correlated positively significantly with
K and carbohydrate percentages.
Under interaction between N and
K treatments effect, all studied growth
and flowering paramcters associated
positive and significant or high

Table 8. Simple correlation

coefficients
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significant with the all investigated
leaf chemical constituents. This was

predicted,  since  the  interaction
treatment which enhanced produced
bulb  growth  also  increased

percentages of chemical contents in
resulted  plant  (Table 7) and
subscquenily  encouraged  plant
vegetative growth and flowering.

between leaf chemical

analvses of paperwhite narcissus and its growth and
flowering aspects under the effect of N, K and their
interaction treatments (pooled data of 2004/ 05 and 2005/

06 seasons)

prowth apects Flowering aspects
The character ‘ Leaf  Flowering Flowering
Leaves Florets .
No/ plant length stalk Nof plant tongevity
- _ o .~ tem)  length (cm) " ___ (days)
Under N treatiments effect
N % 0.848" 0.512 0.578% 0.790° 0.744
P % 0.860" 0.694 0726 0.850" 0.698
K % 0.031 0.670 0,732 0.7147 0.734°
Totalcarbohydrates 0,0 (597 gen osas” 0709
R &) B N S
Under K treatments effect
N % 0.656 0.653 0.363 0.710° 0847
P % 0.704 0.641 0.497 0.677 0.364
K % 0.886" 0.947" 0.786" 0979 0.787
Total C“: 3:':’-‘ drates G563 00187 07497 09617 0806
Under interaction treatments effect (N x K)
N % 0538 0424 05237 05607 0.6427
P % 04187 04727 0.432 05047 0.5407
K % 07347 07757 006477 08157 00327
Total carbohvdrates %  0700" 07757 06707 08357 0717

N = 8 for N mreatments. 8 tor K treatments and 32 for interaction treatients
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CONCLUSION

From the previously mentioned
results, 1t could be concluded that
fertilization paperwhite narcissus
with solution containing 100 ppm
N combined with 200 ppm K, as
weekly doses in 200 cc/ pot for
each, significantly improved round
bulb characteristics (dry weight
and circumference), and
consequently enhanced flowering
(flowering stalk length, florets No/
plant and  flowermng  plant
longevity) of plants resulted from
replanting these fertilized round
bulbs in the next vear.
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