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ABSTRACT 

 

The present experiment was performed throughout two successive seasons (2011/2012 and 2012/2013) at 

the nursery of Horticulture Research Institute, Giza. It intended to find out the individual and the combined 

effects of some P-sources in fertilization (calcium super phosphate (SP): 15.5 %P2O5), granulated triple super 

phosphate (GTSP): 37.5 % P2O5), monoammonium phosphate (MAP):45 % P2O5+ 11 % N) and Diammonium 

phosphate (DAP): 41 % P2O5+ 16 % N) and time of application (one, two and three split doses) on growth, 

flowering, bulbs productivity and chemical constituents of Narcissus tazetta (Cv. Double Mixed) plant for 

achieving the hope of producing plants of good flowers and bulbs quality. The results emphasized that using 

MAP and DAP proved their mastery in shortening the time required from planting to sprouting, with increasing 

plant height and No. of leaves/ plant. Besides, they improved flowers quality (inflorescence stem length, 

diameter, No. of flowers/ spike and fresh weight of cut inflorescence), with shortening the time required from 

planting to flowering. In addition, the same treatments improved also bulbs and bulblets productivity (No. of 

bulbs/ experimental unit (bulbs yield), bulb circumference, fresh weight of bulbs/ experimental unit and No. of 

bulblets/ experimental unit (bulblets yield). However, DAP treatment occupied the first rank in all cases for 

improving the previous traits in both seasons. Meanwhile, using fertilization treatments in three spilt doses 

occupied also the first rank in this concern. Chemical constituents of the plant were also affected by the previous 

treatments. Using MAP and DAP treatments with applying the fertilizers in three spilt doses proved also their 

mastery in improving chemical constituents of the plant {chlorophyll (a and b) in fresh leaves, total 

carbohydrates and N, P and K % in the new formed bulbs}. However, using MAP in fertilization occupied the 

first rank in raising total carbohydrates content in the new formed bulbs. From the aforementioned results and 

interactions, it could be recommended to apply either MAP or DAP in fertilization in three split doses for 

achieving the hope of producing Narcissus tazetta (Cv. Double Mixed) plant of high flowers and bulbs quality. 
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Introduction 

 

 Narcissus tazetta L. is a winter flowering bulb belongs to the family Amaryllidaceae. It is hardy or tender 

herbaceous perennial growing from bulbs and seeds. It is popular in decoration as lovely fragrance and long 

vase life, as well as in garden landscaping for edging, borders along the paths or sides, in pots or bowls in 

gardens. Moreover, its importance as a source of volatile oil which is economically used in perfumes and 

cosmetic manufacturing (Hanks, 2002). However, it is well known that N, P and K elements play a major role in 

growth and development of plant. Nitrogen (N) is a main constituent of all proteins and nucleic acids, as well as, 

of both structural and nonstructural components of plant cells. Besides, involving phosphorus (P) in energy 

transfer process and building of phospholipids and nucleic acids (Yeonhee et al,2000). The problem of P- 

application in Egypt due to the high pH value of the soil in which phosphate is easily fixed or converted to 

Ca3(PO4)2 . So, applying phosphorus of different sources and times of application may be favourable for 

increasing the beneficial effect of such element in plant. However, little information are available on the effect 

of different phosphorus sources and times of application on plant development of Narcissus plant. So, the 

literature on other plants is indispensable in this concern. 

 Concerning, the effect of phosphorus with its different sources on plant growth and development many 

researchers gave an attention to study this topic in details. Shaheen et al (2007) studied the influence of using 

rock phosphate as a natural and calcium super-phosphate as a chemical phosphorus fertilizer at 3 rates of 

application for onion plant. Results indicated that addition of phosphorus as chemical source, i.e. super 

phosphate for onion plant gained the vigorous plant growth if compared with natural phosphate. The obtained 

data showed also that the application of P fertilizer in the form of super phosphate (chemical) gained the 

heaviest tonnage of bulbs yield and the highest values of bulb dimension as well as average bulb weight.Nalan 

Turkoglu et al (2008) on Narcissus tazetta concluded that bulbs were fertilized at 0, 4, 8 and 12 Kg/da with 
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DAP (diamonium phosphate). Results revealed that the highest dose applied in fertilization, as 12 kg/ ha yielded 

3.93bulb efficiency, 36.82 mm of bulb diameter, 212.45 mm of flower height, 18.38 mm of bunch height, 5.56 

mm of stem thickness and 196.85 mm of leaf length. Zaki et al (2010) on sweet fennel (Foeniculum vulgare 

Mill) concluded that phosphate sources and rates differed statistically in their effect on the vegetative growth of 

plants. Treatments where all phosphorus was applied as rock phosphate showed significant effect on the 

vegetative growth, yield and quality of bulbs and reduced total phenols, with the highest total soluble solids. 

Lower values of plant growth were obtained by applying 100% super P fertilizer. Addai (2011) on the common 

hyacinth reported that the application of NaHPO4 at the rate of 60- 90 mM to the plants resulted in good flower 

quality. Macedo et al (2011) on garlic tested three sources of phosphorus (simple superphosphate), with 18 % of 

P2O5, triple superphosphate, with 41 % of P2O5 and magnesium term phosphate with 17 % of P2O5, with three 

doses (200, 400 and 600 kg/ ha
-1

and P2O5) and one additional treatment, that did't receive manuring with 

phosphorus were tested. The application of 200 kg/ ha
-1

of P2O5, using triple superphosphate provided the best 

profit in total mass of plants and productivity of commercial bulbs. Gangwar et al (2012) studied the effect of 

using four levels of phosphorus (0, 100, 200 and 300 kg/ ha) on vegetative attributes of tuberose. They 

concluded that increasing doses of phosphorus caused relatively early sprouting. Phosphorus applied at 200 kg/ 

ha expressed tallest plant and produced maximum number of leaves. 

 Time of phosphorus application on plant growth and development was the subject of many researches since 

early times. In this respect, Dzhafarova and Ibragimov (1973), Henmi et al (1973) and Zaki et al (1979) on 

tomato found that plant growth and total yield were increased with P- application and adding P at three spilt 

doses. It was more effective than one, two or four equal spilt doses. Abd El-All(1999) on cauliflower concluded 

that adding MAP or DAP {60 Kg P2O5(fed)} at 3 equal spilt applications, at 3, 6 and 9 weeks after transplanting 

could be recommended as the most favorable treatments for increasing total marketable yield of cauliflower and 

improving the most physical and chemical characteristics of curd quality including curd weight and 

compactness. 

 Lee Jong Tae et al (2003) conducted an experiment to determine the effects of different application ratesof 

N, P and K with different top dressing times (1, 1.5 and 1+ 2 months) after transplanting on the growth and yield 

of onion (Allium cepa L.) plant. Results revealed that top dressing at 1+ 2 months after transplanting was 

recommended for improving growth and yield of onion. 

 Therefore, the present work is an attempt to increase N and P uptake and consequently yield and quality of 

Narcissus tazetta (cv. Double Mixed) by applying phosphorus fertilizer in different sources with different times 

of application. Trials included super phosphate (SP), granulated triple super phosphate (GTSP) which contains P 

in the form of calcium phosphate, monoammonium phosphate (MAP) and diammonium phosphate (DAP) 

which contains phosphorus included with NH4
+
in a compound fertilizer. 

 

Materials and Methods 

 

 The experimental trial was consummated throughout two successive seasons (2011/ 2012 and 2012/ 2013) 

at the nursery of Horticulture Reseaerch Institute. It was conducted to find out the effect of the individual and 

the combined effects of different P-sources and time of application on vegetative growth, flowering, bulbs and 

bulblets productivity and chemical constituents of Narcissus tazetta (cv. Double Mixed). 

 

Plant materials: 

 

- Growing medium:  

 

 The mixture of sand/ clay/ organic fertilizer (1: 1: 1, v/ v/ v) was used for growing the bulbs in the two 

seasons. Physical and chemical properties of the growing medium are exhibited in Table (a). 

 
Mechanical analysis of the used medium:  

 

Coarse sand(%) 

Fine 

sand(%) 

Silt (%) 

 

Clay (%) 

 

Organic matter 

(%) 

Texture 

 

7.43 16.77 33.80 40.50 1.5 Clayloam 

 
Chemical analysis of the used medium: 

CO3 

 

HCO3 

 

Cl 

 

SO4 

 

Ca 

 

Mg 

 

Na 

 

Available 

N P K Mn Zn B 

(Meq/ 100 gm.) (Meq/ 100 gm.) (ppm) 

2011/2012 

0.00 1.96 1.39 0.69 1.30 0.72 1.72 81.8 20.0 0.35 0.10 0.25 5 

 2012/2013 

0.00 1.99 1.42 0.67 1.28 0.70 1.70 82.5 20.0 0.31 0.10 0.28 5 
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- Different types of phosphorus sources which were used in the two seasons: 

 

- SP: Calcium super phosphate (15.5 % P2O5)(control). 

- GTSP: Granulated triple super phosphate (37.5 % P2O5). 

- MAP: (NH4H2PO4) Monoammonium phosphate (45 % P2O5+ 11 % N). 

- DAP: {(NH4)2HPO4}Diammonium phosphate (41 % P2O5+ 16 % N). 

 

Procedure: 

 

 In the two seasons, Narcissus tazetta (cv. Double Mixed)bulbs of 11-13 cm. in circumference were used. 

They were planted on September 25
th

 at open field condition in 30 cm. clay pots filled with the mixture of sand/ 

clay/ organic fertilizer (1: 1: 1, v/ v/ v) of an average weight 6-7 kg/pot (one bulb each pot). 

 

Soil additions of fertilizers: 

 

 The different types of P- sources (SP, GTSP, MAP and DAP) were added in different times with different 

weights throughout the growing season at open field condition. They were added at 21, 9, 7 and 8 g/plant for SP, 

GTSP, MAP and DAP, respectively at one time (planting day), two or three split doses for every type of P- 

sources i.e. at planting, after one or two months from planting. 

 Thus, 12 treatments were carried out in the two seasons (4 types of phosphorus fertilizer sources and 3 

times of fertilizers application). Every treatment contained 12 bulbs, replicated three times. 

 Regular agricultural practices such as weeding, watering…..etc were carried out whenever necessary. 

 The layout of the experiment in the two seasons was a factorial experimental design of three replicates. The 

first factor was the types of fertilizer treatments, whereas the second factor was the times of fertilizer 

application. 

 

At the end of every season, data were registered as follows: 

 

- Sprouting and vegetative growth:  

 

No. of days from planting to sprouting, plant height (cm.) and No. of leaves/plant. 

 

- Flowering characteristics:  

 

 No. of days from planting to flowering, inflorescence stem length (cm.), inflorescence stem diameter (cm.), 

No. of flowers/inflorescence, fresh weight of cut inflorescence (gm.). 

 

- Bulbs and bulblets productivity:  

 

 No. of bulbs/plot (bulbs yield), bulb circumference(cm), fresh weight of bulb/ experimental unit (g) and No. 

of bulblets/plot (bulblets yield). 

 

- Chemical constituents of the leaves and new formed bulbs: 

 

 In fresh leaf, samples were taken from the plant and the pigment content (chlorophyll a, b and carotenoids, 

mg/g f.w.) was determined according to the method of Moran (1982), while in dry samples of the new formed 

bulbs, the percentages of nitrogen (Pregl, 1945), phosphorus (Luatanab and Olsen, 1965), potassium (using 

flame photometer set) (Dewis and Freitas 1970) were measured. Meanwhile, total carbohydrates % in the new 

formed bulbs were determined by using colorimetric method given by Smith et al (1956). 

 Data were then tabulated and statistically analyzed according to SAS program (1994) using Duncan's 

Multiple Rang Test (1955) for verifying the means of various treatments. 

 

Results and Discussion 

 

I- Effect of phosphorus soil additions and time of application on sprouting and vegetative growth characters 

(Table 1): 

 

 Marked influence on sprouting and vegetative growth parameters was detected due to using the different 

soil additions in both seasons. In this connection, MAP and DAP proved their mastery in shortening the time 

required from planting to sprouting comparing with that registered from plants which received SP (control), 
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which delayed sprouting date more than that gained from the other treatments used. Meanwhile, DAP was the 

best treatment in raising plant height and No. of leaves/plant, which gave the utmost high values in this concern. 

However, using MAP as a soil addition occupied the second rank for improving the previous traits in both 

seasons. 

 The aforementioned results proved the prevalence of either DAP or MAP in improving vegetative growth 

characters in both seasons. This result may be due to that these fertilizers contain N in the ammonium form 

which encourages the uptake of HPO4
-2

(Tisdale and Nelson, 1975). According to the theory of Mengel and 

Kirkby (1962), NH4
+
 acts as cations, therefore when plants took up NH4

+
 it needs to take up HPO4

-2
 in order to 

keep the anion- cation balance in plant tissues added to that DAP, MAP given in granulated form. This result is 

in harmony with those of Dzhafarova and Ibragimov (1973), Henmi et al (1973) and Fontes (1992) working on 

some P-sources including MAP and DAP. Moreover, DAP and MAP contain N and P together in one fertilizer 

as compared with that of plants supplied with either SP or GTSP.  

 Concerning time of application, data in Table (1) indicate that soil additions at three split doses proved 

mastery in elevating plant height and No. of leaves/plant, comparing with that scored from plants which 

received fertilization at one time. Meanwhile, amending the soil with the different fertilization treatments at two 

split doses occupied the second rank in raising the previous traits. Also, the same treatments especially the 

addition at three split doses shortened the time required from planting to sprouting comparing with that 

registered from the addition at one time with significant differences in both seasons. 

 The previous results showed the superiority of adding P- fertilization at three split doses followed by that of 

two split doses. This result may be due to that adding P- fertilization at one time increases the chance of P- 

fixation which decreases the available P through the season. On the other hand, adding P- fertilizer at 2 or 3 split 

applications will increase the available phosphorus through the growing season which consequently increases P 

uptake by plant roots all over the season. This result is in agreement with those results obtained by Dzhafarova 

and Ibragimov (1973), Henmi et al (1973) and Zaki et al (1979). In addition, Zaki et al (2010) on sweet fennel 

(Foeniculum vulgar Mill) concluded that phosphate sources and rates differed statistically in their effect on the 

vegetative growth of sweet fennel plants. Treatments where all phosphorus was applied as rock phosphate 

showed significant effect on the vegetative growth, yield and quality of bulbs and reduced total phenols, with 

the highest total soluble solids. 

 The interaction, on the other side proved the prevalence of using DAP followed by MAP as a soil addition 

at three split doses in raising either plant height or No. of leaves/plant. Meanwhile, the same treatments were the 

best for decreasing the time required from planting to sprouting in the two seasons. 

 
Table 1: Effect of some P- sources, time of application and their interaction on sprouting and some vegetative growth parameters of Narcissus tazetta (cv. Double Mixed) during 2011/ 

2012 and 2012/ 2013 seasons. 

First season 2011/ 2012 

No. leaves/ plant Plant height (cm) Sprouting (days)  

Mean MAP DAP GTSP Sp Mean MAP DAP GTSP Sp Mean MAP DAP GTSP Sp Treatments 

12.73 b 15.00 

bcde 

17.37 

abc 

10.89 def 7.66 f 44.82 c 47.23 fg 50.71 ef 44.91 g 36.41 h 31.38 a 29.79 ab 29.50 ab 33.08 a 33.15a One time 

(T1) 

14.87 ab 17.13 abc 19.08 ab 12.76 cde 10.49 ef 52.12 b 55.11 cd 60.85 ab 53.01 de 39.52 h 25.76 a 23.73 cd 22.43 cd 25.90 bc 30.98a Two times 

(T2) 

17.61 a 8.87 ab 21.92 a 15.59 bcd 14.06 cde 56.98 a 61.80 ab 63.71 a 57.77 bc 44.63 g 24.70 b 21.26 d 21.97 cd 24.71 cd 30.87a Three times 

(T3) 

 17.00 b 19.46 a 13.08 c 10.74 c  54.71 b 58.42 a 51.90 c 40.19 d  24.93 c 24.63 c 27.90 b 31.67a Mean 

Second season 2012/ 2013 

Mean MAP DAP GTSP Sp Mean MAP DAP GTSP Sp Mean MAP DAP GTSP Sp Treatments 

15.19 c 17.45 g 19.80 e 14.39 i 9.13 j 49.51 c 52.44 d 57.36c 48.53 de 39.72 f 35.76 a 32.49 def 34.73 bcd 35.99 bc 39.83 a One time 

(T1) 

19.39 b 21.42 c 22.05 b 18.24 f 15.84 h 58.71 b 63.07 ab 65.83 a 57.65 c 48.27 e 33.08 b 29.35 fgh 31.22 efg 33.98 cde 37.76 ab Two times 

(T2) 

21.01 a 22.91 a 23.42 a 20.56 d 17.16 g 61.18 a 64.57 ab 67.09 a 60.94 bc 52.11 de 29.21 c 27.01 h 28.41 gh 29.84 fgh 31.57 defg Three times 

(T3) 

 20.59 b 21.76 a 17.73 c 14.04 d  60.03 b 63.09 a 55.70 c 46.70 d  29.62 c 31.45 bc 33.27 b 36.39 a Mean 

 

I- Effect of phosphorus soil additions and time of application on flower parameters, (Tables, 2 and 3): 

 

 It is evident from data registered in Tables (2, 3) that soil additions of MAP, DAP and GTSP caused a 

decrement in the time required from planting to flowering comparing with that scored from plants which 

received SP (control) in the two seasons. Meanwhile, highest results were gained in inflorescence stem length, 

diameter, No. of flowers/inflorescence and fresh weight of cut inflorescence due to using MAP and DAP as soil 

additions. In this respect, DAP application occupied the first rank for improving the previous traits, whereas, 

MAP additions achieved the second rank in this regard. Meanwhile, GTSP was the best for its effect on 

improving flower characters comparing with that obtained from SP treatment (control). However, such effect 

may be referred to that GTSP was in the granulate form which decreased the chance of P fixation in soil 

complex, whereas SP was in the powder form (non granulated) which gave more chance to PO4
-3

for exchange 

and fixation. This result is in harmony with those of Sharma and Mann (1973) and Fontes (1992) on tomato, 

who pointed that MAP, DAP and GTSP at moderate levels gave higher yield and yield components than that of 

SP. 
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Table 2: Effect of some P- sources, time of application and their interaction on some flowering parameters of Narcissus tazetta (cv. Double Mixed) during 2011/ 2012 and 2012/ 2013 

seasons. 

First season 2011/ 2012 

inflorescence stem diameter (cm.) inflorescence stem length (cm.) No. days from planting to flowering  

Mean MAP DAP GTSP Sp Mean MAP DAP GTSP Sp Mean MAP DAP GTSP Sp Treatments 

0.47 b 0.51 cdef 0.53 bcdef 0.48 defg 0.37 g 19.75 b 20.37 efg 21.54 cdef 19.88 fg 17.20 g 105.86 a 103.66 bc 106.24 b 101.46 cd 112.07  a Once time 

(T1) 

0.53 a 0.59 abcd 0.62 abc 0.51 cdef 0.41 fg 24.49 a 25.56 abc 26.90 ab 24.07 bcde 21.43 def 99.70 b 98.28 def 98.64 def 101.09 cde 100.79 cde Two times 

(T2) 

0.58 a 0.64 ab 0.66 a 0.57 abcde 0.45 efg 25.70 a 26.46 ab 29.55 a 24.72 bcd 22.08 cdef 98.20 b 97.03 f 98.65 def 97.81 ef 99.31 def Three times 

(T3) 

 0.58 b 0.60 a 0.52 b 0.41 c  24.13 ab 26.00 a 22.90 b 20.24 c  99.66 b 101.18 b 100.12 b 104.06 a Mean 

Second season 2012/ 2013 

Mean MAP DAP GTSP Sp Mean MAP DAP GTSP Sp Mean MAP DAP GTSP Sp Treatments 

0.48 b 0.53 bcd 0.53 bcd 0.49 cde 0.37 e 23.27 c 23.53 ef 25.79 de 22.68 ef 21.07 f 127.20 a 123.01 bcd 125.91 abc 128.36 ab 131.51 a One time 

(T1) 

0.55 b 0.62 abc 0.66 ab 0.50 cde 0.42 de 27.15 b 27.55 d 31.83 bc 25.93 de 23.93 ef 116.11 b 107.46 fg 113.22 ef 118.65 de 125.11 bc Two times 

(T2) 

0.63 a 0.71 a 0.75 a 0.57 bc 0.49 cde 32.31 a 34.69 ab 35.77 a 30.97  c 27.81 d 106.75 c 99.93   h 102.01 h 103.21 gh 121.85 cd Three times 

(T3) 

 0.62 a 0.65 a 0.52 b 0.43 c  28.59 b 31.13 a 26.31  c 24.27 d  110.13  c 113.71 b 116.74 b 126.16 a Mean 

 

 In this connection, the prevalence of MAP and DAP as a source of P- fertilizer for improving the previous 

traits may be due to that these fertilizers contain N in the form which encourages the uptake of HPO4
-2

 (Tisdale 

and Nelson, 1975). According to the theory of Mengel and kirkby (1979),NH4
+
actsas cations, therefore when 

plants took up NH4
+
 it needs to take up HPO4

-2
 in order to keep the anion-cation balance in plant tissues. Added 

to that DAP, MAP and GTSP are given in granulated form. 

 Time of application, on the other side, indicated the superiority of applying the different fertilization 

treatments at two or three split doses in inducing the earliest flowering and in improving flower traits. However, 

the application at three split doses was the best in most cases.  

 In this respect little work was done on the effect of the time of P application on plant growth and 

development. However, Dzhafarova and Ibragimov (1973), Henmi et al (1973) and Zaki et al (1979) on tomato 

found that plant growth and total yield were increased with P-application and adding P at three split doses. It 

was more effective than one, two or four equal split doses. Lee Jong Tae et al (2003) experimented the effects of 

different application rates of N, P and K with different top dressing times (1, 1.5 and 1+ 2 months) after 

transplanting on the growth and yield of onion (Allium cepa L.) plant. Results revealed that top dressing at 1+ 2 

months after transplanting was recommended for improving growth and yield of onion.  

 
Table 3: Effect of some P- sources, time of application and their interaction on some flowering parameters of Narcissus tazetta (cv. Double Mixed) during 2011/ 2012 and 2012/ 2013 

seasons. 

First season 2011/ 2012 

No. of bulbs/ plot (bulbs yield) 

 

F.w. of cut inflorescence (gm.) 

 

No. of flowers/ inflorescence 

 

 

Mean MAP DAP GTSP Sp Mean MAP DAP GTSP Sp Mean MAP DAP GTSP Sp Treatments 

16.10 c 17.51 d 18.66 d 15.33 de 12.89 e 12.82 b 13.51 de 15.09 cd 11.79 e 10.88 e 5.52 b 6.07 cde 6.31cd 5.38 de 4.33 e One time 

(T1) 

22.30 b 25.79 bc 25.79 bc 19.15 d 18.46 d 16.98 a 18.75 ab 18.82 ab 16.37 bcd 13.98 de 6.48 b 6.82 bcd 7.31 abc 6.09 cde 5.68 cde Two time 

(T2) 

27.77 a 29.31 ab 30.39 a 28.01 ab 23.36 c 17.51 a 18.52 abc 20.25 a 16.96 bcd 14.31 de 7.75 a 8.35 ab 8.77 a 7.52 abc 6.34 cd Three 

times(T3) 

 24.20 a 24.95 a 20.83 b 18.24 c  16.93 a 18.05 a 15.04 b 13.06 c  7.08 ab 7.46 a 6.33 bc 5.45 c Mean 

Second season 2012/ 2013 

Mean MAP DAP GTSP Sp Mean MAP DAP GTSP Sp Mean MAP DAP GTSP Sp Treatments 

16.81 c 17.92 de 20.07 cd 15.85 ef 13.41 f 16.31 c 16.56 def 19.75 cd 15.70 efg 13.24 g 6.89 a 7.51 abc 7.66 abc 6.49 abc 5.89 bc One time 

(T1) 

22.84 b 25.11 b 26.54 b 21.82 c 17.88 de 19.26 b 19.71 cd 23.56 ab 18.50 cdef 15.27 fg 7.64 a 8.07 abc 8.68 ab 7.46 abc 6.34 abc Two time 

(T2) 

28.55 a 31.68 a 33.49 a 26.86 b 22.17 c 22.57 a 24.71 a 25.67 a 21.08 bc 18.82 cde 7.77 a 8.39 ab 9.31 a 8.01 abc 5.36 c Three 

times(T3) 

 24.90 b 26.70 a 21.51 c 17.82 d  20.33 b 22.99 a 18.43 b 15.78 c  7.99 a 8.55 a 7.32 ab 5.86 b Mean 

 

 The interaction showed that applying MAP, DAP and/or GTSP treatments at three split doses were the best 

in inducing the earliest flowering in both seasons. Meanwhile, applying MAP and DAP in three split doses also 

revealed the best effect on improving flowering traits in the same seasons. However, using DAP was the best in 

this regard. 

 

III- Effect of phosphorus soil additions and time of application on bulbs and bulblets productivity: 

 

 Obviously, data outlined in Table (4) show the prevalence of applying MAP and DAP in raising No. of 

bulbs/plot (bulbs yield), bulb circumference, fresh weight of bulblets/experimental unit and No. of 

bulblets/experimental unit (bulblets yield). However, DAP application occupied the first rank in this regard. 

 Time of application, on the other side, also showed a positive role on the previous traits. In this respect, 

applying the different fertilization treatments in three split doses was the best for improving the previous traits. 

 The interaction indicated the superiority of applying MAP and DAP fertilization in three split doses for 

increasing the previous traits. However, applying DAP in three split doses occupied the first rank in this respect. 
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Table 4: Effect of some P- sources, time of application and their interaction on bulb parameters of Narcissus tazetta (cv. Double Mixed) during 2011/ 2012 and 2012/ 2013 seasons. 

First season 2011/ 2012 

No. of bulblets/ plot (bulblets yield) F.w of bulbs/ experimental unit (g.) Bulb circumference (cm.)  

Mean MAP DAP GTSP Sp Mean MAP DAP GTSP Sp Mean MAP DAP GTSP Sp Treatments 

204.28 c 228.45 e 240.17 de 240.17 de 108.31 h 109.26 c 120.70 j 125.63 i 109.25 k 81.46 l 9.92 b 9.77 abc 10.36 abc 10.81 abc 8.73 c One 

time(T1) 

243.57 b 276.11 c 300.19 b 251.36 d 146.62 g 186.05 b 215.81 e 229.14 d 158.71 g 140.53 h 9.99 b 10.71 abc 10.85 abc 9.48   abc 8.92 bc Two 

time(T2) 

291.56 a 336.55 a 348.44 a 288.82 bc 192.44 f 234.52 a 263.83 b 270.45 a 238.80 c 165.00 f 11.39 a 11.94 ab 12.14 a 10.90 abc 10.58 abc Three 

times(T3) 

 280.37 b 296.27 a 260.12 c 149.12 d  200.11 b 208.41 a 168.92 d 129.00 d  10.81 a 11.12 a 10.40 a 9.41 a Mean 

Second season 2012/ 2013 

Mean MAP DAP GTSP Sp Mean MAP DAP GTSP Sp Mean MAP DAP GTSP Sp Treatments 

176.10 c 209.32 g 231.97 f 145.82 i 117.28 j 112.49 c 123.84 g 135.16 e 103.05 h 87.89 i 9.95 b 10.41 abc 10.97 abc 9.51 abc 8.89 c One time 

(T1) 

230.98 b 251.65 e 279.44 d 247.81 e 145.03 i 184.45 b 223.99 c 227.53 c 157.22 d 129.06 f 10.46 b 10.87 abc 11.41 abc 10.31 abc 9.25 bc Two time 

(T2) 

282.51 a 310.50 b 327.11 a 291.08 c 201.37 h 244.04 a 287.25 b 307.04 a 225.41 c 157.47 d 11.82 a 12.51 ab 12.64 a 11.23 abc 10.90 abc Three    

times (T3) 

 257.16 b 279.51 a 228.24 c 154.56 d  211.69 b 222.91 a 161.89 c 124.81 d  11.26 a 11.67 a 10.35 a 9.68 a Mean 

 

 The previous results showed clearly the prevalence of applying MAP and DAP as a source of P in 

improving the growth parameters of Narcissus tazetta plant. In this connection, the beneficial effect of different 

P-sources in improving plant growth, flowers or bulbs quality might be understood in the light of findings of 

many authors. Nalan Turkoglu et al (2008) in study on the effect of DAP (diamonium phosphate) on Narcissus 

tazetta bulbs growth and flower quality concluded that the highest dose applied in fertilization as 12 kg/ha 

yielded 3.93 bulb efficiency, 36.82 mm. of bulb diameter, 212.45 mm. of flower height, 18.38 mm. of bunch 

height, 5.56 mm. of stem thickness and 196.85 mm. of leaf length. However, the highest main bulb of 27.68 g 

was yielded at 4 kg/ha. Addai (2011) on the common hyacinth reported that the application of Na2HPO4 

enhanced vegetative growth of the plant. Macedo et al (2011) on garlic tested three sources of phosphorus 

(simple superphosphate), with 18 % of P2O5, triple superphosphate, with 41 % of P2O5 and magnesium term 

phosphate with 17 % of P2O5, with three doses (200, 400 e 600 kg/ ha
-1

and P2O5) and one additional treatment, 

that did't receive manuring with phosphorus were tested. Results revealed that the application of 200 kg/ ha
-1

of 

P2O5, using triple superphosphate provides the best profit in total mass of plants and productivity of commercial 

bulbs.  

 Also, the previous results indicated that time of P-application plays an important role in plant growth and 

development. In this connection, Dzhafarova and Ibragimov (1973), Henmi et al (1973) and Zaki et al (1979) on 

tomato found that plant growth and total yield were increased with P-application and adding P in the three split 

doses. AbdEll- All (1999) on cauliflower concluded that adding MAP or DAP (60 Kg P2O5/fed) in three equal 

split applications, at 3, 6 and 9 weeks after transplanting, could be recommended as the most favorable 

treatment for increasing total marketable yield of cauliflower and improving the most physical and chemical 

characteristics of curd quality including curd weight and compactness.  

 

IV- Effect of phosphorus soil additives and time of application on chemical constituents: 

 

Pigments content: 

 

 Data exhibited in Table (5) show the great influence of using either MAP or DAP as a source of phosphorus 

on increasing pigments content in the leaves. Such treatments gave rise to utmost high values of chlorophyll (a 

and b) and carotenoids content in leaves. The second rank in raising the same constituents was occupied by 

plants which received GTSP. Meanwhile, the lowest records were gained on the same constituents due to using 

SP as a source of phosphorus. 

 Concerning the effect of time of application, it is evident from data presented in Table (5), the superiority of 

applying the different fertilizer treatments in two and three split doses in raising the three constituents. However, 

amending soil with fertilization in three split doses was the best for raising chlorophyll(a and b)in the leaves and 

occupied the first rank in this regard. In the matter of the interaction, it is clear from data scored in Table (5) that 

using MAP and DAP as a source of phosphorus in three split doses was the best for raising chlorophyll (a and b) 

and carotenoids content in the leaves. 

 

Total carbohydrates (%) in the new formed bulbs: 

 

 As shown from data registered in Table (5), applying MAP as a source of phosphorus proved its mastery in 

elevating total carbohydrates (%) in the new bulbs, and occupied the first rank in elevating such constituent. 

However, using DAP achieved the second position in raising the same constituent. In contrast, the least score 

was confined to plants which received SP as a source of phosphorus. 

 Great influence on total carbohydrates (%) in the new bulbs was detected due to applying the different 

fertilization treatments at three split doses. However, applying them in two split doses achieved the second rank 

in elevating the same constituent. The interaction, on the other side, revealed the superiority of using MAP in 
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fertilization in three split doses in increasing the same constituents and achieved the first rank in this regard. 

Meanwhile, the least score was gained due to applying SP in one time. 

 
Table 5: Effect of some P-sources, time of application and their interaction on some chemical constituents of Narcissus tazetta (cv. Double Mixed) during 2012/ 2013 season.  

P-

soures 

Time 

Chlorophyll a content in leaves 

( mg /g f.w ) 

Chlorophyll  b content in leaves 

( mg /g f.w ) 

Carotenoids content in leaves 

(mg /g f.w ) 

SP GTSP DAP MAP Mean SP GTSP DAP MAP Mean SP GTSP DAP MAP Mean 

    

One 

time 

0.858d 0.869d 0.901cd 0.945bcd 0.893b 0.458d 0.469d 0.501bcd 0.489cd 0.479b 0.385a 0.414a 0.429a 0.448a 0.419a 

Two 

times 

0.931cd 0.970Abcd 0.986abcd 1.014abc 0.975a 0.478d 0.513abcd 0.545abcd 0.533abcd 0.517b 0.397a 0.433a 0.442a 0.465a 0.434a 

Three 

Times 

0.987abcd 1.029abc 10.73ab 1.082a 1.043a 0.536abc

d 

0.587abc 0.614a 0.598ab 0.584a 0.402a 0.439a 0.452a 0.472a 0.441a 

Mean 0.925b 0.956ab 0.987ab 1.014a  0.491b 0.523ab 0.553a 0.540ab  0.395a 0.462a 0.441a 0.429a  

 N  % in new bulbs P   % in new bulbs K   % in new bulbs 

One 

time 

2.170g 2.358efg 2.427def 2.464de 2.355c 0.347h 0.351h 0.565efg 0.634de 0.474c 1.604f 1.891de 2.120abcd 1.931cde 1.887a 

Two 

times 

2.193fg 2.358efg 2.715abc 2.764ab 2.508b 0.499g 0.531fg 0.711bc 0.662cd 0.601b 2.030bcd 2.190ab 2.197ab 2.211ab 2.157a 

Three 

Times 

2.497cde 2.633bcd 2.872ab 2.890a 2.723a 0.537fg 0.573ef 0.816a 0.740b 0.667a 1.781ef 2.279a 2.307a 2.134abc 2.125a 

Mean 2.287c 2.450a 2.671a 2.704a  0.461b 0.485b 0.697a 0.679a  1.805b 2.120a 2.208a 2.092a  

 Total charbohydrates in new bulbs (%)  

One 

time 

20.65e 22.10e 27.41d 27.86cd 24.50c 

Two 

times 

22.36e 28.13cd 29.57c 32.30b 28.09b 

Three 

Times 

26.98d 28.67cd 33.57b 38.43a 31.91a 

Mean 23.33d 26.30c 30.18b 32.86a  

 

N, P and K content in new formed bulbs: 

 

 It is obvious from data scored in Table (5) the great influence of using either MAP or DAP in elevating N 

and P % in the new formed bulbs and occupied the first category in this concern. Meanwhile, applying GTSP 

slightly increased the same constituents comparing with that gained from control (SP) and achieved the second 

position in increasing such constituents in the new bulbs. Concerning the effect on K %, it is obvious from the 

scored values the increment in such constituent due to using MAP, DAP and GTSP as a source of phosphorus 

comparing with that gained from control (SP). The three commercial products gave means closely near together. 

 With regard to the effect of time of application, it is evident from the scored values the superiority of 

applying fertilization treatments in three split doses in elevating N and P (%) in the new bulbs, whereas applying 

the same fertilization treatments at either two or three split doses were the best for increasing K % in the new 

bulbs. In the matter of the interaction, data listed in Table (5) show the prevalence of applying either MAP or 

DAP in three split doses in raising N and P (%) in new bulbs. Meanwhile, using DAP and GTSP in three split 

doses was the best treatment for increasing K % in the new bulbs. 

 The aforementioned results revealed the positive influence of the different P-sources on pigments, total 

carbohydrates and elements (%) of Narcissus tazetta plant. In this connection, a lot of scientists revealed the 

prevalence of phosphorus application on plant constituents. Habib and Zaghloul (2012) concluded that 

phosphorus at the rate of 3 g/ pot combined with 24 g/ pot compost resulted in the highest values of total 

carbohydrates, nitrogen, phosphorus and potassium contents of Chrysanthemum frutescence plant. Davood 

Hashemabad et al (2012) on marigold (Tagetes erecta L.) added that the best total shoot phosphorus (0.353%) 

was obtained under inoculation of seeds and roots with biofertilizers ×400 mg 
-1

phosphorus. 
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