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ABSTRACT

Narcissus pseudonarcissus cv. Dutch Master bulbs treated with soaking in solution of NPK, 20:20:20
before planting and then planted in pots containing soil mixture. Soaking was done in concentrations 2, 4,
6, 8, 10 gl-1 and in times 20, 40 and 60 min. Small Narcissus bulbs (10 -11 g of weight and 9-10 cm of
circumference) was used for this experiment that these are non-flowering generally. After flowering the
quantity and quality of flowers and some vegetative characters were studied. The results showed that this
method of using of the necessary macro nutrient elements, significantly impact on vegetative growth and
quantity and quality of flowers. For example, most flowering percentage (67%) was produced in 2 gl-1+60
min and 4 gl-1+40 min treatments. Best quality of flowers (according to the flower fresh weight index) was
produced in 4 gl-1 of NPK concentration and 40 min of soaking time. Also the best plant growth (according
to the leaf area index), was produced in the 6 gl-1 +20 min treatment. Research results showed that this
method of pre-planting bulbs treatment is a quick and effective method for improve growth and flowering
in small Narcissus bulbs.
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Introduction

The genus Narcissus comprises bulbous plants
of the Northern Hemisphere belonging to the
Amaryllidaceae family, consisting of about 63
species and many subspecific taxa and natural
hybrids [10,11]. Narcissus is popular as a cut flower
(from field or by forcing), garden flower, park and
pot plant [16]. The Narcissus bulb is multi-annual,
which Hanks [7]. interpreted as a perennial
branching system producing lateral as well as
replacement terminal growth each year.
Environmental conditions, especially temperature,
control annual development and florogenesis in
bulbous plants including Narcissus [4]. Nutritional
condition is another factor that can effect on
quantity and quality of narcissus flowering.

It was reported that, in soil application, NPK
mixture in ratio of 1: 3: 4 respectively was the best
which affected positively on plant length and bulb
weight in Narcissus incomparabilis cv. Carbineer
[5]. The positive effects of nitrogen, phosphorus and
potassium application in hydroponic systems on
bulbs growth, quantity and quality of flowers in
Narcissus were documented by others [13,14]. Soil
application of NPK described by Hagiya and Amaki
[6] in tulip and they stated effective use of NPK on
flowers quality. The positive effect of NPK has been
also reported on corm growth in gladiolus [2].

The size of bulbs is also effective in growth
and flowering of narcissus. Generally the small
bulbs with circumferences of 9-10 cm and weight of
10-11 g are used for bulb production, not for
flowering [8].
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In our knowledge, heretofore there is no report
on the effect of bulb soaking in nutritional solution
as a Pre-planting bulb treatment, on Narcissus
growth and flowering. The aim of this research was
to investigate the effect of NPK nutrient solution as
pre-planting bulb treatment on growth and flowering
of small bulbs of N. pseudonarcissus cv. Dutch
Master.

Materials and methods

This research was conducted at the experimental
greenhouse of horticulture department of Shiraz
University. Bulbs of N. pseudonarcissus cv. Dutch
Master obtained from Saee Gole Tehran Inc., one of
the famous bulbs importers in Iran. Small Bulbs
weight 10-11 g and circumference 9-10 cm were
used in this study.  The bulbs were treated for 30
min. with a Benomyl (0.2%) solution against fungal
diseases and after NPK nutrient solution treatments;
they were planted at the depth of 5 cm in plastic
pots with 25 cm diameter and 15 cm height. The
soil mixture in the pots was clay: sand: compost,
1:1:1 v/v. Some physical and chemical properties of
pots soil are given in Table 1. The treatments were
5 concentrations of NPK 20: 20: 20 solution (2, 4,
6, 8 and 10 gl-1) and 3 levels of soaking times (20,
40 and 60 min). For providing chilling requirement
of the bulbs, they were placed outdoor with
temperature of 3NC minimum and 19NC maximum.
Then they were transferred to the greenhouse with
temperature of 25±3NC on day and 17±3NC at night.
The plants were irrigated two times per week. The
bulbs used as control were planted in pots without
soaking in NPK solution. After flowering in each
pot, the flowers were harvested and flowering
percentage in each treatment (%), flower stem length
(length between cutting point and sepals, cm),
flowers fresh weight (g) and diameter of open
flower (The distance between tip of two opposite
petals, cm) were determined. At the harvest of
flowers, 3 leaves of each plant were separated and
leaf area (cm2) was measured by leaf area meter
(DELTA-T DEVICES LTD) and chlorophyll (mg.g-

1.f.w) was measured by spectrophotometer in two
wave length of 645 and 663 nm [15]. Total numbers
of leaves were measured in each plant. The bulbs
were harvested 8 weeks after flower anthesis and
their weight changes were measured. The experiment
was conducted in completely randomized design
(CRD) with 16 treatments and 6 replications. The
data were subjected to analysis of variance using
SPSS 15.0 package (Statistical Package for the
Social Sciences). The comparative LSD multiple
range test was used to identify differences among
means at P=0.05.

Results and discussions

The results show that Pre-planting bulb
treatment with soaking bulbs in NPK solution had a
significant effect on flowering (Table 2), so that the
bulbs in controls did not produced any flower. The
maximum flowering percentage (67%) was observed
in the bulbs treated with 2 gl-1 NPK for 60 min and
4 gl-1 NPK for 40 min. Also high NPK
concentration and long time soaking decreased bulbs
flowering percentage to17 % (for example 8 gl-

1+60min). 
Flower stem lengths with good stability and

flower size have a great interest in producing cut
flowers. The results showed that all treatments had
significant effect on flowering, flower stem length,
flower fresh weight and diameter of open flower
with compare to control which didn’t produce any
flower (Table 2). The tallest of flower stem (18.47
cm) was produced in NPK treatment of 2 gl-1 for 60
min which was not significantly different from other
treatments. This is also true for flower fresh weight
and diameter of open flower, but the heaviest flower
and greatest open flower was gained in 4 gl-1 NPK
solution for 40 min. 

The vegetative parameters expressed in leaf area
(cm2), leaf chlorophyll (mg.g-1.f.w) and leaf
numbers, were recorded in Table 3. The results
showed that with increasing NPK in the nutrient
solution, the amount of chlorophyll in leaves has
been increased. Presumably because nutrient solution
containing 20 percent nitrogen and nitrogen was also
one of the essential elements that present in
combination of chlorophyll molecules [1].

The highest amount of chlorophyll in leaf was
achieved when Narcissus bulbs soaked in 6 gl-1

NPK solution for 60 min, which was significantly
different in comparison with control. Regardless to
the time of soaking, the amount of chlorophyll in
the leaves increased with increasing concentration of
NPK in the solution.

Leaf area also has been affected by different
concentration of NPK. The maximum leaf area was
produced in treatment of 6 gl-1+20 min (49.35 cm2),
which was significantly higher than 2 gl-1+20 min.
this result is in agreement with the finding of
Turkoglu [18] on Narcissus who mentioned that high
N and P ratio affected positively on plant growth in
soil application. Different concentration of NPK and
time of soaking had not significant effect on the
number of leaves per plant.

Effect of NPK concentration in three time
soaking (20, 40 and 60 min) on Bulbs weight after
harvesting showed in fig. 1. Except control bulbs,
bulbs weight was decreased in all treatments after
harvesting. The results showed that with increasing
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Table 1: Some physical and chemical properties of pots soil.
Texture pH EC (dsm-1) Organic matter (%) Nitrogen (%) Phosphorus (ppm) Potassium (ppm)
Silty loam 7.41 1.16 5.5 0.11 19.00 21.26

Table 2: Effect of pre-planting NPK treatments on flowering percentage and flower development.
NPK Concentration Flowering Flower stem flower Fresh Diameter of
(gl-1)+Soaking Time (min) percentage (%) length (cm) weight (g) open flower (cm)
0+0 0 b 0.00 b 0.00 b 0.00 b
2+20 50 a 15.42 ab 3.08 ab 3.33 ab
2+40 33 ab 11.12 ab 1.33 ab 1.80 ab
2+60 67 a 18.47 a 3.22 a 4.12 a
4+20 33 ab 8.82 ab 1.82 ab 2.12 ab
4+40 67 a 18.18 a 4.18 a 4.60 a
4+60 33 ab 9.23 ab 1.58 ab 2.03 ab
6+20 17 b 3.81 ab 0.90 ab 1.25 ab
6+40 33 ab 8.83 ab 1.92 ab 2.30 ab
6+60 17 b 4.25 ab 0.97 ab 1.13 ab
8+20 50 a 14.25 ab 3.27 a 3.48 ab
8+40 17 b 4.38 ab 0.77 ab 0.96 ab
8+60 17 b 5.41 ab 1.03 ab 1.15 ab
10+20 33 ab 10.13 ab 1.85 ab 1.93 ab
10+40 33 ab 8.02 ab 1.31 ab 1.88 ab
10+60 33 ab 8.47 ab 1.30 ab 2.12 ab

Table 3: Effect of pre-planting NPK treatments on leaf area, leaf chlorophyll and total numbers of leaves.
NPK Concentration (gl-1)+Soaking Time (min) Leaf chlorophyll (mg.g-1 .f.w) Leaf area (cm2) numbers of leaves
0+0 0.577 cde 41.40 abcd 5.33 a
2+20 0.516 de 36.05 cd 4.66 a
2+40 0.558 bcde 38.52 bcd 5.00 a
2+60 0.483 e 34.59 d 5.33 a
4+20 0.472 e 38.11 bcd 5.50 a
4+40 0.587 bcd 45.39 bcd 4.66 a
4+60 0.630 abc 36.66 cd 4.33 a
6+20 0.566 bcde 49.35 a 5.40 a
6+40 0.598 bcd 41.18 abcd 4.00 a
6+60 0.702 a 42.32 abcd 3.83 a
8+20 0.549 bcde 47.12 ab 5.00 a
8+40 0.598 bcd 35.70 d 5.16 a
8+60 0.646 ab 46.19 ab 4.50 a
10+20 0.608 abc 41.93 abcd 4.83 a
10+40 0.638 abc 39.25 bcd 4.83 a
10+60 0.631 abc 42.66 abcd 5.50 a

NPK concentrations, the weight loss of bulbs
decreased. The most weight loss was related to the
treatment of 2 gl-1+ 20 min, which means the weight
of bulbs in harvest time was decreased by 3.668 g
(35 %).

The difference between the weight of bulb in
pre-planting and after harvest showed that, the
weight of bulbs in control increased by 5 %. With
considering the flowering percentage and bulb
weight after harvest, there was a negative correlation
between them (table 2 and 3), this results is in
agreement with the finding of [13] on Narcissus
who mentioned that flower production in Narcissus
bulbs caused increase in consuming bulbs reserves.
Also there is a positive correlation between high
concentration of NPK and leaf area and leaf
chlorophyll, and negative correlation between high
concentration of NPK and flowering percentage, that
this result could agree with the finding of [3] on
bulbous plants, who mentioned that high nitrogen

content causes leaf overgrown and weak flowering.
Reasons for effect of NPK fertilizer on growth

and flowering of Narcissus is related to
physiological roles of these elements. Nitrogen is
one of the main nutrient elements for plants that
control the plant vegetative and reproductive growth
stages [17], Potassium have an effective role in
plant growth in Narcissus [9] and Phosphorus also
have an effective role in flowering [12].

Conclusion:

In explaining the reasons for the effectiveness of
this method of feeding Narcissus, before planting,
requires further physiological studies there, but since
the difference in the duration of bulb soaking caused
significant differences in growth and Flowering,
suggests that the nutrient elements have been able to
influence into the bulbs and remain on the outer
scales  as  freely or in combination with the cells
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Fig. 1: Effect of NPK concentrations in tree time soaking (20, 40 and 60 min) on Bulbs weight after
harvesting.

content. Also this is possible that bulbs covered by
??a thin layer of manure, in during of soaking, that
this manure layers can be enter to the soil solution
after planting and absorbed through the roots.

In this study, it was found that the pre-planting
bulbs treatment with soaking in NPK solution is a
applied method for remove the inhibiting factors of
flowering in the small Narcissus bulbs, also it was
indicated that this method of pre-planting bulbs
treatment is a quick and effective way for improve
growth and flowering. 
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