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ABSTRACT 

A pot experiment was  carried out throughout two successive 

seasons 2007/2008 and 2008/2009 in the Nursery of the 

Alexandria University, Alexandria, Egypt, to evaluate the effect  

of applying organic compost and mineral NPK fertilizer 

19:19:19 in presence or absence of biofertilizers Nitrobine 

(containing Azotobacter chroococcum and Azospirillum 

barasilense) and Phosphorein (containing phosphate dissolving 

bacteria) on growth, flowering,  bulbs production, total 

chlorophylls and mineral contents of Narcissus Tazetta L. plants 

. The mineral NPK fertilizer was added at three rates (1.0 , 2.0  

or 3.0g/pot/month)four times during the growing seasons. 

Organic compost  was added to the soil before planting at three 

rates  of 5.0, 10.0 or 15.0 g/pot. The biofertilizers were added at 

the rate 10.0 g/pot. The results included, generally, that all 

biofertilizer treatment significantly increased most of the 

studied leaf characteristics (number of leaves/plant, leaf length 

and width, leaves fresh and dry weight), flowering parameters 

(number of flowers/ spike, fresh weight of flowers per plant 

spike length and diameter ) bulb circumference, fresh and dry 

weights of bulbs, root dry weight ,total chlorophylls and mineral 

content of leaves (N,P and K). It was noticed that the interaction 

effect of applying biofertilizers with gradual amounts of mineral 

fertilizer resulted in significant gradual increases in most of the 

studied characteristics. The same trend of results was observed 

as a result of applying gradual rates of organic compost 

combined with mineral fertilizer. The interaction effect between 

biofertilizers inoculation in the soil amended with organic 
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compost with increasing mineral fertilizer rates caused a 

gradual significant increase in leaf and flower characteristics, 

flower quality and the produced bulb characteristics.The best 

results were obtained with application of organic compost and 

mineral fertilizer at rates of 15.0g and 3.0 g/pot , respectively in 

the presence of the biofertilizer , which increased all leaf, 

flowering parameters and bulbs characteristics, roots dry 

weight and total chlorophylls. The study recommends that 

application of organic compost at the rate of 15.0g/pot with 3.0 

g/pot of mineral fertilizer and inoculation with biofertilizer is 

the best treatment  for producing high quality of narcissus 

(Narcissus Tazetta, L.  ) bulbs under Egyptian conditions.  
 

Key words: Narcissus tazetta L.,  Flowering Bulbs, Cut Flowers, Bulbs, Biofertilizers 

, Organic compost ,Mineral fertilizer 

 

INTRODUCTION 

Narcissus tazetta, L. belongs to the family Amaryllidaceae. It is hardy 

herbaceous perennial growing from bulbs and seeds. It reigns over all 

spring flowers by its insurmountably strong but pleasing fragrance. There 

are about 50 species of narcissus, all species are native to central Europe 

and Mediterranean region It is grown as cut flowers and can be planted in 

beds, in edging and borders along the paths or sides, in pots or bowls in 

gardens. Moreover, their volatile oils usually used in perfumes 

manufacturing (Hanks, 2002).  

Environmental stress and potential pollution of natural resources are 

due to the excessive use of chemical fertilizers under intensive 

agricultural systems to meet the demands of the overpopulated societies. 

This may pose health hazards. Therefore, alternative agriculture such as 

organic farming or using microorganisms as biofertilizers in agriculture is 

considered to be a way to preserve the environment and prevent pollution 

(Ramadan et al., 2002). In addition to their expensive costs, chemical 

fertilizers might suppress the activity of microflora and stability of soil 

organic matter (Pokorna Kozova, 1984). Organic and biological fertilizers 

provide an alternative to agricultural chemicals as more sustainable and 

ecologically sound practice to increase crop productivity Pankhurst and 

Lynch (1995). This approach has been the most recent scope of many 

researchers. Recent investigations revealed that the application of organic 
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fertilizers and/or biofertilizers to the soils can promote nutrients 

availability and plant uptake, increase crop yield, reduce inputs of 

chemical fertilizers and minimize environmental risks (Barsoom, 1998; 

Koreish, 2003; Koreish et al., 2004; Khalid et al., 2000). 

Few research works have been carried out on the use of biofertilizers 

and organic fertilizers in the production of ornamental flowering bulbs 

(e.g. gladiolus, iris, lilium, tulip, tuberose).  

In a pot experiment, Wange and Palil (1994) found that, applying 100 

Kg N/ha alone or inoculating with Azotobacter+Azospirillum mixtures 

significantly increased the number flowered stalks, bulb yield and number 

of flower stems produced by tuberose (Polianthes tuberosa cv. Single). 

Wange et al (1995) revealed that, when N was applied at 0, 50,100 or 150 

Kg / ha to tuberose (Polianthes tuberose) inoculated with Azotobacter, 

Azospirillum or both or to uninoculated plants. Bulb yield were highest 

with 50Kg N/ha and inoculation with Azospirillum. Cut flower yields 

were highest with 150 Kg/ha and inoculation with Azospirillum (26288 

dozen/ha) compared with the control (15871 dozen/ha). Sheik et al. 

(2000) inoculated Dutch iris (Iris hollandica cv. Prof. Blaauw) with 

Azotobacter and Azospirillum at 20, 40 and 60 kg N/ha of chemical N 

fertilizer. They revealed that the interaction between the bioinoculants and 

N-fertilizer was significant for flowering days, floret size, and bulbs 

weight and diameter. Conte e Castro et al.(2001) found that poultry 

manure, hog manure, bovine manure urban waste compost (all at 10 t/ha) 

substantially increased plant height and diameter, bulb diameter, number 

of floral buttons and dry weight of aerial parts and bulbs of gladiolus cv. 

Red Beauty. They stated that all organic fertilizers provided satisfactory 

results and can, therefore, be used as substitutes to chemical fertilizers 

with the urban waste compost providing the highest economic efficiency. 

Klasman et al. (2002) stated that cut flower quality of Lilium plants (in 

terms of dry matter accumulation and stem length) was best in the soil 

amended with rice hulls. Size of mother bulbs and number of daughter 

bulbs produced were generally greater in the soil amended with rice hulls. 

Alkaff et al.(2002) evaluated the application of biofertilizers Halex 2 

(mixture of Azospirillum, Azotobacter and Klebsiella), mineral fertilizer 

(100 kg urea/fed. +50 kg triple super phosphate/fed.) and farmyard 

manure (FYM) to onion cv. Baftaim. They concluded that the biofertilizer 

increased bulb diameter and height .The highest increase in bulb diameter 

and height was recorded with the mineral fertilizer, while the lowest was 
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recorded with the biofertilizer. The highest rate of increase in bulb weight 

was recorded with the mineral fertilizer followed by the biofertilizer and 

FYM. Jayathilake et al.(2002) found that an additional increase of 14.25% 

in plant height and 30.72% in leaf number was observed with onion plants 

treated with Azotobacter+vermicompost+50% recommended N+100% 

P.K. compared to the control. An increase in leaf area with integrated use 

of organic manures, biofertilizer and chemical fertilizers over the control 

was observed. A significantly higher bulb weight and bulb diameter was 

recorded upon treatment with Azospirillum+50% recommended N through 

vermicompost+50% N and 100% PK through chemical fertilizers. Using 

Azotobacter instead of Azosprillium in the above combination also 

resulted in higher bulb weight and diameter. El-Fawakhry et al.(2004) on 

three species of ficus mentioned that fertilizing transplants with 1 g/pot 

every two weeks( equal to 50% recommended NPK) in presence of 

biofertilizers gave the highest values of plant hieght, leaf number, leaf 

area, stem diameter, root volume and dry weight ,as well as the greatest 

content of total chlorophylls and N in the leaves 

Therefore, the objectives of this study were to investigate the effects 

of the application of organic compost and mineral fertilizer at different 

rates, under inoculation and non – inoculation of biofertilizers to study : 1) the 

vegetative growth, flowering parameters and bulbs production of 

narcissus (Narcissus tazetta, L.), and 2) to investigate the effects of these 

treatments on uptake of N, P and K by leaves. 

 

MATERIALS AND METHODS 

An outdoor experimental study was conducted at the Nursery of 

Alexandria University, Alexandria, Egypt throughout the two successive 

growing seasons of 2007/2008 and 2008/2009.  
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Narcissus bulbs: 

Narcissus mother bulbs, uniform in size (10 -12 cm circumference) 

were used for planting. One bulb was planted in each pot at 5 - 6 cm 

depth. Bulbs were planted on the 1
st
 and 5

th
 of October of the growing 

seasons 2007/2008 and 2008/2009, respectively.  

The Growing Medium: 

PVC pots (20 cm in diameter) were packed with sandy loam soil. 

Analyses of some chemical and physical properties of the used medium 

were carried out according to Page et al. (1982) and are presented in 

Table (1).  

 

Table (1): Some physical and chemical 

Properties of the growing medium 
Property Results of Analysis 

Sand, % 

Silt, % 

Clay, % 

Textural Class 

WHC, % 

EC, dS m
-1 

* 

pH * 

CaCO3, % 

CEC, cmolc kg
-1

 

Organic Carbon, g kg
-1

 

Total Nitrogen, g kg
-1

 

           72.1 

           17.2 

           10.7 

       Sandy Loam 

           15.71 

             2.24 

             8.19 

             3.91 

           18.41 

           19.55 

             1.81 

* Measured in the soil paste extract. 

Biofertilizers: 

The two biofertilizers used were Nitrobine and Phosphorein. Nitrobine 

contains two non-symbiotic nitrogen fixing bacteria, Azotobacter 

chroococcum and Azospirillum barasilense carried on peat moss, 

vermiculite and plant charcoal (Shalan, et al., 2001) The biofertilizers 

Phosphorein containing phosphate dissolving vesicular and arbuscular 

mycorrhiza and Silicane bacteria (Abdalla et al., 2001) The biofertilizers 

was added to the growing medium with a rate of 10g/pot divided into two 

equal doses. The first dose was added before planting of bulbs , while the 

second was applied one month later  

Organic Fertilizers: 

The chosen organic compost was compost of plant waste materials at 

ratrs 5, 10 and 15 g/plant . The chemical properties of these composts 
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were determined according to Westerman (1990) and are presented in 

Table (2). 

 

Table (2) Some chemical properties of the used 

               green composts(Organic compost).*  
Properties Green Compost 

 

Organic Carbon, % 

N, % 

P, % 

K, % 

C/N Ratio 

         37.01 

           2.09 

           0.14 

           1.13 

         17.71 

             * calculation was made on dry mass basis. 

 

Mineral Fertilizer: 

The Kristalon mineral fertilizer 
 
(19:19:19) Holland; EC= 0.9 dS/m at1 

g/L. The fertilizer contains soluble elements of 19 g N,19 g P2O5 and 19 g  

K2O/ 100g fertilizer . The mineral fertilizer  application rates were 1.0 , 

2.0 and 3.0 g/pot.  

Fertilizer Treatments: 

Fertilizer treatments were split into two groups. The first group was 

inoculation with the biofertilizers (inoculation group),while the second 

one was un-inoculation with the biofertilizers (un-inoculation group),  

organic compost was added before planting of bulbs at three application 

rates  of 5.0 , 10.0 and 15.0 g/pot .Each rate was mixed thoroughly with 

the soil (un-inoculation group) or with the soil inoculated with the 

biofertilizers (inoculation group) The pots were lightly irrigated before 

planting to establish a good microbial activity for decomposing organic 

compost material before planting bulbs. The mineral fertilizer was added 

to the soil as top dressing  at 1.0 , 2.0 and 3.0 g/pot/ monthly thoroughly 

the growing season four times. The first addition was applied two weeks 

after planting bulbs. The control treatments received 1.0g mineral 

fertilizer and 5.0g organic manure /pot without biofertilizer inoculation .  

Experimental  layout 

The treatments were arranged in three replicates with five bulbs in 

each experimental unit and the layout was split –split plot design. The 

biofertilizer treatments (inoculation and un-inoculation) were the main 

plots, the organic manure treatments were the sub plots, while the mineral 

fertilizer treatments were the sub-sub plots (Snedecor and Cochran, 1967). 
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Morphological Measurements: 

       The following morphological measurements were carried out on the 

grown narcissus plants [ number of leaves per plant, leaf length (cm), leaf 

width (cm), fresh and dry weights of leaves per plant (g)]. During the each 

growing season, flowering characteristics: number of days taken from 

planting date to flowering, fresh weight of flowers per plant, number of 

flowers per spike, spike length (cm) and spike diameter (cm). After 

flowers fading, the plants were regularly watered until foliage began to 

turn yellow, then watering was stopped to let foliage die down. The soil 

was kept fairly dry until bulbs were dug out where the experiment was 

terminated to measurements the bulbs and root characteristics [bulb 

circumference (cm), bulb fresh and dry weights (g) and root dry weight 

(g)]. 

Plant Analyses: 

At the flower bud initiation stage of each growing season, the total 

chlorophylls content (mg/100 g fresh weight) of the fresh leaves of the 

narcissus plants was determined according to Moran Porath(1980). In 

addition, chemical analyses of oven-dry leaves (dried at 60
 o

C for 72 hr) 

were carried to determine their N, P and K contents (%) according to the 

methods outlined by Westerman (1990).  

 

 

RESULTS AND DISCUSSION 

A- Vegetative growth characteristics: 

1- Number of leaves/plant  

Number of leaves/plant was significantly affected by fertilizer 

treatments as shown in Table (3). The biofertilizer treatment significant 

increment in the number of leaves/plant in both seasons. Organic compost 

treatments revealed the superiority of plants received the highest rate (15 

g/plant) in this concern in the two seasons as shown in Table(3). Adding 

the mineral fertilizer showed a gradual increase on this parameter 

resulting from increasing its rate. 

The interaction between biofertilizers and organic compost revealed 

the superiority of plants receiving the biofertilizers treatment and the 

highest rate of organic manure(15g/plant) for increasing the number of 

leaves/plant in both seasons (Table,4).   
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A clear increament in number of leaves/plant was recorded resulting 

from the interaction between biofertilizers treatment and the highest rate 

of mineral fertilizer in both seasons .Such treatment increased the values 

to  13.69   and 13.72   leaves with significant differences in both growing 

seasons(Table,5).  

The interaction between organic compost and mineral fertilizer 

indicated the superiority of treating the plants with the highest rate of 

organic compost and mineral fertilizer(15 and 3g/plant, respectively) for 

producing the highest number of leaves/plant (15.38 and 15.44 leaves) in 

both seasons, respectively (Table,6).    

It was noticed that biofertilizers applications either with organic 

amendments or with mineral fertilizers resulted in a promoting effect on 

plant growth expressed as number of leaves/plant, this may be due to that 

total nitrogen fixation might be increased by increasing the available 

phosphorus in the soil which released by phosphate solubilization and 

mineralization process caused by the phosphate dissolving bacteria. 

Phosphate is known to regulate many enzymatic process, also, act as an 

activator of some enzymes, leading to enhancement of the metabolism 

processes and formation of new cells (Dillon, 1987), consequently, 

increasing the vegetative growth. Also, the phosphorus plays major roles 

in protein synthesis and protoplasm formation leading to an increase in 

cell size. In addition to the role of phosphorus in increasing the root 

system and in the biosynthesis of energy rich phosphate compounds, such 

as adenosine triphosphate (ATP), which is implicated in ion absorption  

(Marschner, 1982).  

 Nitrogen included in mineral fertilizer might play a role in both cells 

division and elongation. Furthermore, N might accelerated the 

decomposition of organic matter amendments hence, an increase might be 

occurred in; water holding capacity, nutrients holding capacity, cation 

exchange capacity leading to deeper, more prolific plant root systems and 

better soil chemical and physical properties.   

These results are in agreement with those obtained by Jayathilake et al., 

(2002) on onion and Rather et al., (2003) on onion , El-Fawakhry et 

al.,(2004) on ficus  and El-Naggar and Hedia (2005) on narcissus.  
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2- Leaf length and Leaf width (cm): 

The results presented in Tables 3,4,5,and 6 reveal that all fertilizer 

treatments significantly affected leaf length and width in both seasons . 

Inoculation with biofertilizers significantly increased leaf length 

compared with that obtained from the un-inoculation plants in growing 

seasons. In addition, a gradual increment on leaf length and width were 

detected as a result of increasing the rates of organic compost or mineral 

fertilizer. 

The interaction between biofertilizers and organic manure showed the 

great influence of biofertilizer inoculation with highest rate of organic 

manure(15g/plant) for increasing the leaf length and width in both 

plantations (Table,4). 

Leaf length and width were significantly affected by the interaction 

between biofertilizers and the mineral fertilizer treatment in both seasons. 

In this respect, biofertilizers inoculation and receiving the plants either the 

medium or the highest rate of mineral fertilizer (2 or 3 g/plant) increased 

leaf length and width in both seasons.  

The interaction between organic compost and mineral fertilizer 

revealed  the superiority of applying the highest rates of organic and 

mineral fertilizer (15 and 3 g/plant , respectively) 

The enhancement in leaves growth as a result of biofertilizers 

inoculation may be due to the production of phytohormones by the 

biofertilizers and/or improving the availability of nutrients (Martin et al., 

1989 and Jagnow et al., 1991).   

The results are in conformity with those obtained by Barakat and 

Gaber (1998) who found that tomato leaves growth was greatly improved 

by inoculation Azotobacter sp. and Azospirillum sp. Also, Rather et al., 

(2003) observed a maximum increase in onion leaf length as a result of 

inoculation with Azotobacter and Azospirillum. 

3-Total leaf fresh and dry weights / plant: 

Table (3) reveals an increment of total leaf fresh and dry weights due 

to applying biofertilizer in both seasons. Gradual increases in these 

parameters were detected as a result of increasing the rate of organic 

compost or mineral fertilizer application in both plantations . 

The interaction between biofertilizers and organic manure showed the 

superiority of biofertilizers inoculation and receiving the plants the 

highest rate of organic compost on increasing total leaf fresh and dry 

weights in both seasons(Table,4). 
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A great influence on total leaf fresh and dry weights was observed 

resulting from plants treated with biofertilizer and received the highest 

rate of mineral fertilizer (3g/plant) as indicated in Table (5) 

The interaction between organic compost and mineral fertilizer 

revealed  the superiority of applying the highest rates of mineral and 

organic fertilizer(3and 15 g/plant , respectively) for increasing the total 

leaf fresh and dry weights(Table,6). 

The increase of leaf fresh and dry weights as affected by applying 

organic compost and mineral fertilizer may be related to the increase in 

leaf parameters which led to increase in photosynthesizing surface. 

The findings are in line with those observed by Attia (2000) on 

Lawsonia inermis, L., Koreish et al. (2004) on faba bean, Rather et al. 

(2003) on onion and El-Fawakhry et al. (2004) on ficus. 

Generally, the significant increases in vegetative growth parameters as 

a result of combined application of biofertilizers with organic manure or 

mineral fertilizer could be attributed to the occurred in net assimilation 

rate as mentioned by  (Shalaby et al. 2000). Moreover, bio fertilizers 

produce dadequate amounts of IAA and cytokinin, which increased the 

surface area per unit root length (Martin et al. 1989 and Jagnow et al. 

1991).  
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B – Flower Characteristics:  

1- Number of days to flowering: 

Data presented in Table (7) revealed significant effect of fertilizer 

treatments on number of days taken from planting date to flowering. The 

treatment of biofertilizer advanced flowering by 6.96 and 7.32 days earlier 

than that recorded from the untreated plants in the first and second 

seasons, respectively. Also, significantly decreased in the time taken to 

flowering due to increasing the rates of organic or mineral fertilizer in 

both cultivations . 

Referring the interaction between biofertilizer and organic manure 

showed significant decreased in the number of days to flowering. 

Number of days to flowering was insignificant affected by the 

interaction between biofertilizers and mineral fertilizer treatments in both 

seasons (Table,  9). 

The interaction between organic compost and mineral fertilizer 

revealed the superiority of receiving the plants the highest rates of organic 

and mineral fertilizer (15 and 3g/plant) with decreasing the number of 

days to flowering .  

These results are in agreement with those obtained by Vorob'eva 

(1997) on China asters who found that inoculation China aster seeds with 

Azotobacterin mixture with phosphorobacterin advanced plant 

development by 6-11 days. Also, Mansour et al. (2002) found that 

inoculation globe artichoke with Nitrobine+50% recommended N had 

positive effect on early yield which might be due to increasing available 

nitrogen. 

2- Number of flowers / spike: 

Biofertilizers inoculation significantly increased number of flowers/ 

spike comparing with the recorded from un- inoculation plants in both 

seasons. A gradual increase in the number of flowers/ spike with 

increasing the rates of organic compost and/or mineral fertilizer. 

The interaction between biofertilizers and organic compost showed 

the great influence of biofertilizer inoculation with highest rate of organic 

manure(15g/plant) for increasing the number of flowers/ spike in both 

seasons(Table, 7).  

A clear increament in number of flowers/ spike was recorded by the 

interaction between biofertilizers treatment and the highest level of 

mineral fertilizer in both plantations .Such treatment increased the values 
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to 7.94 and 7.97 flowers with significant differences in both growing 

seasons (Table,9).  

The interaction between organic and mineral fertilizer indicated the 

superiority of treating the plants with the highest rate of organic compost 

and mineral fertilizer(15 and 3g/plant, respectively) for producing the 

highest number of flowers/ spike (9.10 and 9.18 flowers) in both seasons, 

respectively (Table, 10  ). 

The observed significant increase in number of flowers per spike as a 

result of applying the mineral fertilizer either with biofertilizers   could be 

related to the increase in florets number per plant, which in turn supplied 

more photosynthates. These results are in agreement with those of Wange 

and Patil (1994) on tuberose and El-Naggar and Hedia (2005) on 

narcissus.  
 .   

5- Spike length and  diameter (cm): 

The results illustrated in Table (7) show that spike length and  

diameter were considerably affected by using all fertilizer treatments in 

both seasons . Inoculation with biofertilizers treatment significantly 

increased spike length and  diameter compared with that obtained from 

the un-inoculation plants in both cultivations. In addition, a gradual 

increment in spike length and  diameter were increased with increasing  

the rates of organic manure or mineral fertilizer. 

The interaction between biofertilizers and organic manure showed the 

great influence of biofertilizer inoculation with highest rate of organic 

compost (15g/plant) for increasing the spike length and  diameter in both 

seasons (Table,8). 

The interaction between biofertilizers and mineral fertilizer 

significantly affected spike length and  diameter in both seasons. In this 

respect, biofertilizers inoculation and receiving the plants highest rate of 

mineral fertilizer(3g/plant) increased spike length and  diameter in both 

seasons(Table,9). 

The interaction between organic compost and mineral fertilizer 

indicated  the superiority of treating the plants with the highest rates of 

organic and mineral fertilizer (15 and 3 g/plant , respectively) for 

producing the largest length and  diameter of spike. Similar results were 

reported by Conte e Castro et al. (2001) on gladiolus. 
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        Table (7). Effects of biofertilizer, organic compost and mineral fertilizer on number of 

days to flowering, number of flowers/ spike, spike length and diameter (cm) of 

Narcissus tazetta, L. plants during2007/2008 and2008/2009 seasons.   

Treatments 

Number of days 

to flowering 

Number of 

flowers/ spike 

Spike length 

(cm) 

Spike diameter 

(cm) 

1st 2 nd 1st 2 nd 1st 2 nd 1st 2 nd 

Biofertilizer 
69.48 69.87 5.21 5.34 21.18 21.50 0.81 0.80 

Un-inoculation 

Inoculation 62.79 62.55 6.93 6.90 23.43 23.76 0.97 0.98 

L.S.D. (0.05) 1.73 1.97 0.15 0.09 1.12 1.10 0.04 0.04 

Organic compost         

5g/pot 66.54 65.38 5.86 5.88 23.39 23.22 1.03 1.02 

10g/pot 62.73 62.57 6.73 6.94 26.10 26.20 1.09 1.09 

15g/pot 60.21 59.24 7.35 7.46 27.94 27.91 1.12 1.03 

L.S.D. (0.05) 1.40 1.29 0.29 0.43 0.84 0.36 0.03 0.03 

Mineral fer. 

fer.fertilizer 67.95 67.31 5.42 5.39 23.15 22.79 1.00 1.02 
1g/pot 

2g/pot 64.65 64.00 6.17 6.22 25.61 25.53 1.07 1.05 

3g/pot 63.27 
62,88 6.97 7.02 27.06 27.00 1.09 1.10 

L.S.D. (0.05) .096 0.83 0.32 0.19 0.25 0.29 0.009 0.009 

L.S.D (0.05) = Least significant difference at 0.05 level of probability. 

Table (8). Effects of the interactions between biofertilizer and organic compost on 

number of days to flowering, number of flowers/ plant, spike length and diameter 

(cm) of Narcissus tazetta, L. plants during2007/2008 and2008/2009 seasons. 

Treatments 
Number of 

days to 

flowering 

Number of 

flowers/ 

plant 

Spike length 

(cm) 

Spike diameter 

(cm) 

Biofertilizer 
Organic  

comp. 
1st 2 nd 1st 2 nd 1st 2 nd 1st 2 nd 

Un- 

inoculation 

5g/pot 65.89 65.33 5.90 5.97 21.66 21.70 1.00 1.04 

10g/pot 61.74 62.04 7.10 7.32 23.84 23.79 1.11 1.13 

15g/pot 59.10 59.00 7.67 7.91 24.263 24.24 1.14 1.15 

Inoculation 

 5g/pot 58.76 57.85 6.39 6.46 25.02 25.18 1.15 1.17 

10g/pot 56.42 55.13 7.46 7.55 29.94 29.89 1.19 1.19 

15g/pot 53.82 52.61 9.37 9.37 35.32 35.42 1.22 124 

L.S.D. (0.05)  bio. Χ org. 

com. 

1.03 1.01 0.12 0.08 1.67 1.17 0.006 0.007 

L.S.D (0.05) = Least significant difference at 0.05 level of probability. 
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       Table (9 ). Effects of the interactions between biofertilizer and mineral fertilizer 

on number of days to flowering, number of flowers/ plant, spike length 

and diameter (cm) of Narcissus tazetta, L. plants during2007/2008 

and2008/2009 seasons.   

Treatments 
Number of 

days to 

flowering 

Number of 

flowers/ plant 

Spike length 

(cm) 

Spike diameter 

(cm 

Biofertilizer 
mineral  

fert. 
1st 2 nd 1st 2 nd 1st 2 nd 1st 2 nd 

Un-

inoculation 

1g/pot 66.19 66.93 5.45 5.50 20.16 20.21 0.92 0.93 

2g/pot 62.01 61.74 6.38 6.43 21.98 22.10 0.97 0.96 

3g/pot 60.28 60.90 6.97 6.89 23.11 23.57 1.06 1.06 

Inoculation 

1g/pot 59.29 59.40 6.23 6.42 24.61 24.60 1.12 1.10 

2g/pot 58.00 58.35 7.10 7.14 26.18 26.34 1.16 1.15 

3g/pot 56.97 55.18 7.94 7.97 27.53 27.50 1.20 1.17 

L.S.D. (0.05)  bio. Χ min.fer. 0.22 0.34 0.07 0.07 0.83 0.42 0.006 0.006 

            L.S.D (0.05) = Least significant difference at 0.05 level of probability 
 
Table (10) . Effects of the interactions between organic compost and mineral 

fertilizer on number of days to flowering, number of flowers/ plant, 

spike length and diameter (cm) of Narcissus tazetta, L. plants 

during2007/2008 and2008/2009 seasons.   

Treatments 
Number of 

days to 

flowering 

Number of 

flowers/ 

plant 

Spike length 

(cm) 

Spike diameter 

(cm) 

Organic  

comp. 
Min. fert. 1st 2 nd 1st 2 nd 1st 2 nd 1st 2 nd 

5g/pot 

1g/pot 56.48 56.72 6.13 6.24 23.43 23.32 1.09 1.08 

2g/pot 54.01 54.23 6.93 6.94 24.91 24.96 1.11 1.10 

3g/pot 51.29 51.37 7.22 7.29 25.56 25.76 1.15 1.15 

10g/pot 

1g/pot 56.73 56.21 6.45 6.55 25.33 25.32 1.13 1.11 

2g/pot 53.85 35.62 7.18 7.20 27.16 27.14 1.19 1.19 

3g/pot 49.17 49.11 8.37 8.33 30.22 30.16 1.25 1.24 

15g/pot 1g/pot 56.39 56.28 7.64 7.68 29.98 29.93 1.24 1.24 

2g/pot 52.95 53.00 8.78 8.75 32.67 33.10 1.27 1.25 

3g/pot 47.03 46.98 9.10 9.18 34.95 34.21 1.37 1.35 

L.S.D. (0.05)  org. Χ min.fer. 1.38 1.46 0.15 0.14 0.72 0.56 0.008 0.009 

               L.S.D (0.05) = Least significant difference at 0.05 level of probability 
 



 

 

 

 

 

 

J.Agric.&Env.Sci.Alex.Univ.,Egypt                              Vol.9 (1)2010 

 

64 

C- Bulb and roots characteristics: 

Table (11) shows that the significant increase in bulb circumference ,fresh 

and dry weight of bulbs and root dry weight were resulted from 

inoculation the soil with biofertilizers. Gradual increments were detected 

in these parameters due to the increase in the levels of organic manure 

and/or mineral fertilizer applications. 

 Table( 12 ) shows that the interaction  between biofertilizers and 

organic manure resulted in a great effect on all of the studied bulbs 

parameters, especially when applying the highest rate of organic manure 

(15g/plant).There were significant increases in bulb circumference, dry 

weight of bulbs and roots with increasing the mineral fertilizer rates and 

inoculation with biofertilizers. Whereas, in un-inoculation case, the 

increasing in values of bulbs were insignificant at low rates of mineral 

fertilizer, except in the case of applying the highest rate which caused a 

significant increase, in both growing seasons ( Table, 13) 

The interaction between organic manure and mineral fertilizer 

revealed the superiority of applying the highest levels of organic and 

mineral fertilizer on enhancing bulb and root characteristics(Table,14) the 

significant increases in bulb and root values as affected by biofertilizer s 

and organic manure or mineral fertilizer may be related to increasing the 

availability of minerals especially N fixation that may led to an increase 

photosynthesing surface. Therefore, an increase in accumulation of 

carbohydrates in bulbs occurred and subsequently resulted in an 

enhancement in bulb characteristics. In addition to applied mineral 

fertilizer in the highest rate with biofertilizer inoculation led to significant 

increases in leaves element content specially nitrogen and this may be led 

to an increase in cell division in subsurface organs, thereby enhanced the 

bulb and roots values.   

The results are in line with those obtained by Wange et al., (1995) on 

tuberose who found that bulb yields were highest with 50 kg N/ha and 

inoculation with Azospirillum. El-Gamal (1996) revealed that dry matter 

content of potato tubers generally increased as N application rate 

increased and with application of HALEX2 (a mixture of N-fixing 

bacteria of the genera Azotobacter, Azospirillum and Klebsiella). Sheikh 

et al., (2000) on Duch iris, found that the interactions between 

biofertilizer and nitrogen were significant for bulb weight. Also, Rather et 

al., (2003) reported that the maximum onion bulb weight was recorded 

with Azotobacter inoculation. 
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Table (11). Effects of biofertilizer, organic compost and mineral fertilizer on bulb 

circumference (cm), fresh and dry weights of bulbs(g) and root dry weight(g) 

of Narcissus tazetta, L. plants during 2007/2008 and 2008/2009 seasons.   

Treatments 

Bulb 

circumference 

(cm) 

Bulb fresh 

weight 

(g) 

Bulb dry 

weight 

(g) 

Root dry weight 

(g) 

1st 2 nd 1st 2 nd 1st 2 nd 1st 2 nd 

Biofertilizer 
13.29 13.36 49.78 49.83 13.65 13.73 18.95 19.30 

Un-inoculation 

Inoculation 16.66 16.69 58.72 57.83 17.23 17.35 25.49 26.35 

L.S.D. (0.05) 0.29 0.29 2.83 1.97 0.08 0.13 0.56 0.50 

Organic compost 
14.47 14.50 54.62 54.75 15.13 15.32 20.77 20.92 

5g/pot 

10g/pot 16.63 16.75 58.22 58.19 17.39 17.57 24.50 24.23 

15g/pot 16.94 16.97 62.57 62.69 18.52 18.61 26.63 26.87 

L.S.D. (0.05) 0.13 0.19 1.41 1.49 0.09 0.20 0.42 0.29 

Mineral fertilizer 
14.14 14.32 51.90 51.55 15.41 15.55 19.18 20.16 

1g/pot 

2g/pot 15.09 15.12 56.99 56.18 16.89 16.93 23.38 23.85 

3g/pot 
15.78 15. 86 59.63 59.84 17.10 17.39 2649 26.58 

L.S.D. (0.05) 0.12 0.17 1.45 1.44 0.09 0.20 0.39 0.34 

L.S.D (0.05) = Least significant difference at 0.05 level of probability. 

Table (12). Effects of the interactions between biofertilizer and organic compost on 

bulb circumference (cm), fresh and dry weights of bulbs(g) and root dry weight(g)  

of Narcissus tazetta, L. plants during 2007/2008 and2008/2009 seasons.   

Treatments 
Bulb 

circumferenc

e (cm) 

Bulb fresh 

weight 

(g) 

Bulb dry 

weight 

(g) 

Root dry 

weight 

(g) 

Biofertilizer 
Organic 

comp. 
1st 2 nd 1st 2 nd 1st 2 nd 1st 2 nd 

Un-

inoculation 

5g/pot 12.77 12.90 46.52 46.64 12.58 12.65 16.97 17.10 

10g/pot 14.67 14.82 54.96 54.98 15.30 15.45 19.06 19.53 

15g/pot 15.20 15.30 61.23 61.40 17.61 17.76 20.82 21.15 

Inoculation 

 5g/pot 13.88 13.97 52.55 51.96 14.72 14.76 24.37 24.71 

10g/pot 16.31 16.45 59.67 59.32 17.44 17.53 28.18 28.73 

15g/pot 16.62 16.70 63.90 62.97 19.83 19.92 30.62 29.86 

L.S.D. (0.05)  bio. Χ org. com. 0.06 0.07 4.41 3.32 0.11 0.33 0.35 0.19 

L.S.D (0.05) = Least significant difference at 0.05 level of probability. 
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Table (13). Effects of the interactions between biofertilizer and mineral fertilizer 

on bulb circumference (cm), fresh and dry weights of bulbs(g) and root 

dry weight(g) of Narcissus tazetta, L. plants during 2007/2008 and 

2008/2009 seasons.   

Treatments 
Bulb 

circumference 

(cm) 

Bulb fresh 

weight 

(g) 

Bulb dry 

weight 

(g) 

Root dry weight 

(g) 

Biofertilizer 
Min. 

fert. 
1st 2 nd 1st 2 nd 1st 2 nd 1st 2 nd 

Un- 

inoculation 

1g/pot 12.63 12.55 44.20 44.56 13.00 13.11 16.35 16.54 

2g/pot 14.43 14.52 51.27 51.37 15.09 15.14 18.62 18.81 

3g/pot 14.68 14.78 57.30 57.32 16.07 16.22 21.58 22.10 

Inoculation 

1g/pot 13.11 13.18 53.11 54.10 16.28 16.31 23.19 23.53 

2g/pot 15.51 15.60 56.29 56.39 17.18 17.32 26.76 26.96 

3g/pot 16.10 16.21 61.87 62.31 18.16 18.33 30.29 29.17 

L.S.D. (0.05)  bio. Χ min.fer. 0.04 0.03 0.07 0.06 0.19 0.11 0.32 0.18 

            L.S.D (0.05) = Least significant difference at 0.05 level of probability 

Table (14) . Effects of the interactions between organic compost and mineral 

fertilizer on bulb circumference (cm), fresh and dry weights of bulbs(g) 

and root dry weight(g)  of Narcissus tazetta, L. plants during 2007/2008 

and 2008/2009 seasons.   

Treatments 
Bulb 

circumference 

(cm) 

Bulb fresh 

weight 

(g) 

Bulb dry 

weight 

(g) 

Root dry 

weight 

(g) 

Org. com. Min. fert. 1st 2 nd 1st 2 nd 1st 2 nd 1st 2 nd 

5g/pot 

1g/pot 12.22 12.27 44.19 44.09 12.87 12.94 17.25 17.33 

2g/pot 13.83 13.90 51.98 51.94 13.72 13.80 21.73 21.78 

3g/pot 14.47 14.73 53.87 56.28 14.69 14.97 24.36 25.18 

10g/pot 

1g/pot 15.12 15.16 55.68 54.79 15.65 15.72 20.76 21.12 

2g/pot 15.87 15.89 56.93 16.98 16.66 16.78 23.67 24.00 

3g/pot 16.32 16.45 60.19 60.73 16.87 16.93 26.39 27.13 

 

15g/pot 

1g/pot 15.67 15.79 59.11 59.30 17.21 17.40 21.80 2.19 

2g/pot 16.17 16.33 61.29 62.24 18.52 18.71 24.72 25.58 

3g/pot 16.39 16.46 64.88 65.12 20.43 20.65 29.67 29.79 

L.S.D. (0.05)  org. Χ min.fer. 0.08 0.09 5.40 3.38 0.04 0.10 0.23 0.18 

               L.S.D (0.05) = Least significant difference at 0.05 level of probability 
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D- Chlorophylls and Nutrients Contents of Narcissus Plants: 

1- Total chlorophylls content of leaves: 
Evidently data in Table (15) reveals a considerable increment on total 

chlorophylls content of leaves due to applying biofertilizer treatment. A 

gradual increment on this parameters resulted from increasing the rate of 

organic or mineral fertilizer with significant effect in both experimental 

trails. 

The interaction between biofertilizers and organic compost indicated 

the superiority of biofertilizer inoculation and applying the highest rate of 

organic manure(15g/plant) on increasing total chlorophylls content in both 

growing seasons (Table,16) where the values increased to          and     

mg/100gleaf fresh weight (L.F.W.)in both seasons. 

The interaction between biofertilizers and mineral fertilizer showed a 

great influence on total chlorophylls in the two growing seasons as the 

values increased up to 236.26 and 238.68        mg/100gleaf fresh weight 

with the highest rate or mineral fertilizer application (3g/plant) compared 

with that obtained from un-inoculation plants and received the lowest rate 

of mineral fertilizer only (1g/plant) in both seasons. 

The interaction between organic compost and mineral fertilizer 

showed a great influence on the plants received the highest rate of organic 

manure and mineral fertilizer (15 and 3 g/plant, respectively) where the 

values increased to 222.89 and 226.97 mg/100g L.F.W.  for both growing 

seasons , respectively   (Table,18). 

The significant increase in total chlorophylls content may be due to 

the effect of mixture of biofertilizers and organic or mineral fertilizer , 

which acted mainly in increasing the availability of nitrogen , 

consequently increasing its absorption by plant. It is well known that 

nitrogen is present in chlorophyll molecule.  

The increase of leafchlorophylls content was reported by  El-Gamal 

(1996) mentioned that mixed biofertilizers (Azotobacter, Azospirillum and 

Klebsiella) significantly increased leaf chlorophylls content in potato 

plants. Reddy et al., (2003) reported that total chlorophylls increased 

considerably in mulberry varieties with Azotobacter inoculation. Also, 

and Abou El-Khashab (2003) revealed that inoculation olive seedlings cv. 

"Picual" with Azotobacter and Azospirillum highly influenced chlorophyll 

pigments.  
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2- Nutrients Contents of Leaves: 

       Results of the plant leaves analyses for their N, P and K contents (%) 

are listed in Table (15,16    ,17and18). The treatment of biofertilizers gave 

significant increased N, P and K contents (%)for the two seasons. The N,P 

and K uptake  were significantly increased  with incremental increasing of 

organic compost  application rates, as well as biofertilizers application. 

These mean that two sources  fertilizers  are very suitable for nutrition  of 

Narcissus tazetta, L. plants 

The data in Table(16) showed that the interaction between the 

biofertilizer and organic compost   were significantly increased the uptake 

of N,P and K . The best treatments which were significantly increased the 

uptake of N,P and K were obtained at the application rates  of 10g and 

15g/plant of biofertilizer and organic compost , respectively. These results 

were done in response to the actions of microorganisms of biofertilizers 

on organic compost material and its transformation processing .  

The interaction of organic compost  and mineral fertilizer 

applications revealed the superiority of applying the highest rates of 

mineral and organic compost  (3 and 15g/plant, respectively) for 

increasing   the uptake of N,P and K. The obtained data from present 

study were agreed with those data reported by Turner et al., (2003). 
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Table ( 15 ). Effects of biofertilizer, organic compost and mineral fertilizer on 

the total chlorophylls  (mg/100gL.F.W) and mineral contents 

[N,P,K(%)] of Narcissus tazetta, L. plants during2007/2008 

and2008/2009 seasons.   

Treatments 

Chlorophylls 

content 

mg/100gL.F.W. 

N 

(%) 

P 

(%) 

K 

(%) 

1st 2 nd 1st 2 nd 1st 2 nd 1st 2 nd 

Biofertilizer 
180.55 185.59 1.08 1.09 0.28 0.27 2.44 2.47 

Un-inoculation 

Inoculation 221.78 224.71 1.19 1.21 0.39 0.39 2.68 2.70 

L.S.D. (0.05) 2.76 3.51 0.04 0.04 0.03 0.03 0.14 0.16 

Organic compost 
193.21 199.39 1.15 1.17 0.37 0.36 2.62 2.65 

5g/pot 

10g/pot 211.20 216.34 1.37 1.40 0.56 0.53 2.89 2.90 

15g/pot 227.72 229.95 1.45 1.49 0.69 0.69 3.05 3.10 

L.S.D. (0.05) 3.29 1.39 0.03 0.04 0.10 0.12 0.06 0.08 

Mineral fertilizer 
187.14 191.30 1.11 1.10 0.33 0.35 2.76 2.73 

1g/pot 

2g/pot 207.67 207.52 1.28 1.25 0.46 0.47 2.84 2.86 

3g/pot 
219.64 218.90 1.39 1.36 0.55 0.56 2.95 2.97 

L.S.D. (0.05) 1.98 1.38 0.05 0.05 0.07 0.07 0.06 0.05 

L.S.D (0.05) = Least significant difference at 0.05 level of probability. 

Table ( 16). Effects of the interactions between biofertilizer and organic compost on 

the total chlorophylls(mg/100gL.F.W) and mineral contents [N,P,K(%)]  of 

Narcissus tazetta, L. plants during2007/2008 and2008/2009 seasons.   

Treatments 
Chlorophylls 

content 

(mg/100gL.F.W

) 

N 

(%) 

P 

(%) 

K 

(%) 

Biofertilizer Org.com. 1st 2 nd 1st 2 nd 1st 2 nd 1st 2 nd 

Un-

inoculation 

5g/pot 173.35 176.28 1.17 1.16 0.39 0.37 2.64 2.66 

10g/pot 179.63 183.08 1.37 1.39 0.57 0.56 2.93 2.92 

15g/pot 191.70 195.27 1.48 1.50 0.72 0.73 3.11 3.09 

Inoculation 

 5g/pot 209.33 214.13 2.30 2.36 0.89 0.92 3.38 3.37 

10g/pot 223.32 226.29 2.85 2.96 1.25 1.23 4.15 4.17 

15g/pot 236.90 236.82 3.79 3.72 1.58 1.60 4.87 4.90 

L.S.D. (0.05)  bio. Χ org. com. 9.13 9.13 0.09 0.07 0.11 0.13 0.07 0.07 

L.S.D (0.05) = Least significant difference at 0.05 level of probability. 
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Table (17). Effects of the interactions between biofertilizer and mineral 

fertilizer on the total chlorophylls (mg/100gL.F.W) and mineral 

contents [N,P,K(%)]  of Narcissus tazetta, L. plants 

during2007/2008 and2008/2009 seasons.   

Treatments 
Chlorophylls 

content 

(mg/100gL.F.W

) 

N 

(%) 

P 

(%) 

K 

(%) 

Biofertilizer Min. fert. 1st 2 nd 1st 2 nd 1st 2 nd 1st 2 nd 

Un- 

inoculation 

1g/pot 171.90 172.55 1.12 1.12 0.33 0.34 2.73 2.72 

2g/pot 182.10 184.39 1.22 1.25 0.45 0.47 2.86 2.87 

3g/pot 189.10 192.41 1.41 1.38 0.57 0.59 2.97 2.02 

Inoculation 

1g/pot 202.16 205.24 1.90 1.91 0.82 0.85 3.29 3.31 

2g/pot 229.52 231.61 2.39 2.32 0.98 0.96 3.85 3.89 

3g/pot 235.26 236.68 2.99 3.07 1.29 1.32 4.27 4.30 

L.S.D. (0.05)  bio. Χ min.fer. 8.82 9.13 0.06 0.06 0.04 0.05 0.10 0.12 

            L.S.D (0.05) = Least significant difference at 0.05 level of probability 
 

     Table (18). Effects of the interactions between organic compost and mineral 

fertilizer on the total chlorophylls (mg/100gL.F.W) and 

mineral contents [N,P,K(%)]of Narcissus tazetta, L. plants 

during2007/2008 and 2008/2009 seasons.   

Treatments 

Chlorophylls 

content 

(mg/100gL.F.W

) 

N 

(%) 

P 

(%) 

K 

(%) 

Org. com. 
Min. 

fert. 
1st 2 nd 1st 2 nd 1st 2 nd 1st 2 nd 

5g/pot 

1g/pot 176.28 181.76 1.42 1.41 0.45 0.42 2.82 2.83 

2g/pot 195.22 198.19 1.66 1.68 0.58 0.59 2.99 3.08 

3g/pot 204.29 206.32 1.94 1.94 0.83 0.86 3.10 3.12 

10g/pot 

1g/pot 187.84 189.49 1.62 1.60 0.67 0.69 2.18 2.21 

2g/pot 204.29 206.42 1.83 1.82 0.79 0.80 3.45 3.47 

3g/pot 213.58 219.17 2.10 2.12 0.94 0.97 3.79 3.76 

 

15g/pot 

1g/pot 198.93 201.75 1.81 1.84 0.74 0.76 3.27 3.31 

2g/pot 215.25 217.42 2.21 2.23 0.84 0.86 3.58 3.57 

3g/pot 222.89 226.97 2.53 2.50 1.04 1.03 4.10 4.11 

L.S.D. (0.05)  org. Χ min.fer. 9.28 6.07 0.13 0.15 0.07 0.07 0.10 0.10 

               L.S.D (0.05) = Least significant difference at 0.05 level of probability 
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  الملخص العربى
 

 وانتاجالمعدنيةعلى نمو و ازهاروتأثير السماد الحيوى واالسمدة العضوية 
النرجس البلدى بصالأ  

 

 علي حسن النجار

 كلية الزراعة ) الشاطبي ( جامعة األسكندرية–قسم الزهور ونباتات الزينة وتنسيق الحدائق 

 :4339/433 ينموستتمالل ختتاالتجربتتة علتتا نباتتتات النتترجع المنزرعتتة  تتا ا  تت  أجريتتت 
جتم  33و 7بمعتدل  تأثير السماد العضوى لدراسة  -م ر -مشتل جامعة ا سكندرية ا   ;433/:433و

 ي وجتود أو ييتا   نباتجم/  5 و 4و3 لبمعد  NPK (19:19:19) اضا ة السماد المعدنا و /أ ي 

ين ) يحتتتوع علتتا بكتريتتا م يبتتة األستتمدا الحيويتتة النتتتروبين ) أزوتوبتتاكتر ر ازوستتبيريللم ( وال وستت ور
متتن الكلتتورو يات الكليتتة ا وراق  محتتتوى و نمتتو و ازهتتار وانتتتاا ا ب تتال لتتع علتتا ولل وستت ور ( 

 الحيتوعأن اضا ة السماد  وقد أوضحت النتائج. والعنا ر الغ ائية )النيتروجين , ال وس ور والبوتاسيوم(
و التوزن الطتتازا و الجتتا   الزهتترع   تت ات النمتو الخضتترىأدى التا زيتتادا معنويتة ملحوىتتة  تتا كتل 

. والعنا ر الغ ائية محتوى ا وراق من الكلورو يل الكلا الوزن الجا  للج ور وللاب ال و محيطها و
قتد  معتدنيالستماد المتن  مع معد ت متزايتدا وقد أحدث األثر المتبادل الناتج من التلقيح باألسمدا الحيوية 

عنويتة متدرجتة  تي معىتم ال ت ات المدروستة , ولوحىتت نتتائج متماثلتة كنتيجتة اضتا ة ادع الا زيادا م
الستتماد  باضتتا ة وتحققتتت ا ضتتل النتتتائجالمعتتد ت المتزايتتدا متتن الستتماد العضتتوع متتع الستتماد المعتتدني. 

جم/ نبات علا الترتي   ي وجود السماد الحيوع حيتث حتدثت زيتادا  5و 37العضوع أو المعدني بمعدل 
جم/نبتتات متتن الستتماد 37وتو تتي النتتائج باستتتخدام معتتدل ا ضتتا ة   تتي كتتل ال تت ات المدروستتة. معنويتة

جم/نبتتات متتن الستتماد المعتتدني شتتهريا متتع التلقتتيح باألستتمدا الحيويتتة وهتت   ا ضتتل  5العضتتوع أو اضتتا ة 
 الم رية. البيئة ال النرجع البلدع تحت أبزهار وأنتاا المعامات  

 
  


