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ABSTRACT 

An experiment was conducted to study the impact of adding different levels of nitrogen 

and phosphorus in growth and flowering of Zinnia (Zinnia elegans) var. Benary s Giant Mix. 

The study included addition of four levels of nitrogen 0, 125, 175 and 225 kg.ha-1 and four 

levels of phosphorus 0, 125, 175 and 225 kg.ha-1,  with  a  constant  level  of  Potassium  (125  

kg.ha-1) for each treatment. Full dose of phosphorous and potassium along with half dose of 

nitrogen was applied to the soil pots during the process of transplanting. The remaining half 

dose of nitrogen was given at 30 days after transplanting. The results can be summarized as 

follows. 

It was noted that each increase in the level of nitrogen have led to an increase in plant 

height and the content of N and P in leaves. Treatment with 175 kg.ha-1 of nitrogen was 

superior on increasing number of leaves, leaf area, number of branches, dry weight of shoots, 

number of flowers, early flowering, flower diameter, flower dry weight and vase life . 

Each  increase  in  the  level  of  phosphorous  has  led  to  an  increase  in  plant  height  and  the  

content of N and P in leaves. Treatment with 125 kg.ha-1 of phosphorous was superior on 

increasing number of leaves, leaf area, number of branches, dry weight of shoots, number of 

flowers, early flowering, flower diameter, flower dry weight and vase life. 

The interaction effect between nitrogen and phosphorus was significant in vegetative 

growth and flowering qualities, as was observed that with each increase in the level of 

nitrogen with a constant level of phosphorus, there was an increase in plant height and content 

of N and P in leaves. Treatment with combination 225:225 kg.ha-1 (N3P3) gave highest plants 

and an increase in content of N and P in leaves, while treatment with combination 175:125 

kg.ha-1 (N2P1) was superior on increasing number of leaves, leaf area, number of branches, 

dry weight of shoots, number of flowers, early flowering, flower diameter, flower dry weight 

and vase life .  
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INTRODUCTION 

Zinnia elegans is  the most famous annuals summer plants in Iraq.  Common species are 

grown in gardens increasingly in dry sunny places (Sultan et al., 1992). Zinnia genus includes 

more than 20 species of annuals and perennials which belong to the family Asteraceae. 

Mexico is the homeland of this plant (Baloch, 2010). Zinnia stem covered with coarse hair 

with sitting opposite oval leaves. Flowers in inflorescence with various shapes and colors. 

Single and half double inflorescence varieties are grown in gardens basins either double are 

preferred in commercial harvest (Al-Chalabi and Al-Khayat, 2013). Zinnia is a favorite to the 

owners of the gardens for many generations and this attention led to the development of 

hundreds of various forms and sizes ranging from dwarf to giant, dwarf of them used in rock 

gardens, basins of flowers, pots, hanging baskets and as plants filler, while the longer ones 

used in the production of cut flowers (Kessler, 2008).  

Nutrition plays an essential role in the improvement of vegetative growth and flower 

yield of annual flowering crops as in others. They are known to respond well to the 

application of nutrients. Proper supply of nutrients particularly that of major ones influence 

not only crop growth, but also yield and quality are largely dependent upon it. However, the 

individual effect of any of these nutrients cannot be a comprehensive result of its own. Their 

individual effects are always mutually influenced by the dosages of the others and hence, 

have to be studied in combination. This fact is true with all essential elements, even though 

some of them are generally required in lesser quantities (Pimple et al., 2006). Many studies 

have pointed to the role of nitrogen and phosphorus in improving vegetative growth and 

flowering for many ornamental plants. Acharya and Dashora (2004) reported that 

application of 200 kg.ha
-1 

each of nitrogen and phosphorus produced the maximum height of 

the plant and the largest number of branches, earlier flowers with maximum diameter. The 

maximum number of flowers was recorded with 150 kg N ha-1 and 200 kg P ha-1 in African 

marigold cv. Pusa Basanti Gainda. Baboo et al.(2005) observed that the tallest plants with 

maximum number of leaves, diameter and spread were produced by the plants receiving 300 

kg N and 200 kg P2O5 ha-1 in African marigold. Application of N at 300 kg.ha-1 recorded the 

highest length of flower stalk, number of flowers per plant, size of flower head, weight  flowers 

per plant and flower yield per ha.  All  these parameters except stalk length were on par with 

those recorded at 200 kg N per ha. Application of Phosphorus at 200 kg.ha-1 recorded the  

highest values of number of  flowers  per  plant, size of flower head, weight of flowers per plant 

and flower yield per ha. Application of nitrogen at 200 kg.ha-1 and 100 kg P2O5 ha-1 produced 

maximum plant height, number of primary and secondary branches per plant, plant spread and 



 

number of leaves per plant, in addition to a significant increase in fresh and dry weight of 

flowers, flowering duration, number of flowers per plant and harvest flowers (Sharma et al., 

2006). 

MATERIALS AND METHODS 

This  study  was  carried  out  in  one  of  baghdad's  municipality  nurseries  in  the  year  2013,  

Zinnia seeds (var. Benary s Giant Mix)  which  obtained  from  local  market  were  planted  in  

10/3/2013, the plants were transferred to 25 cm pots contained 5 kg of sandy loam soil after 

two months,table (1) shows some of the physical and chemical characteristics of the culture 

soil. The study included addition of four levels of nitrogen supplier of urea (N 46%) which is 

N0 (0 kg.ha1), N1 (125 kg.ha1), N2 (175 kg.ha1) and N3 (225 kg.ha1), and addition of four 

levels of phosphorus supplier of mono superphosphate (P2O5 18%) which is P0 (0 kg.ha1), P1 

(125 kg.ha1), P2 (175 kg.ha1) and P3 (225 kg.ha1), with  a constant  level  of  Potassium (125 

kg.ha1) for each treatment. The amount of fertilizer has been weighted  according to each 

combination of the treatments mentioned above. Full dose of phosphorous and potassium along 

with half dose of nitrogen was applied to the soil pots during the process of transplanting. The 

remaining half dose of nitrogen was given at 30 days after transplanting.  

The Experiment measures had been taken at the full bloom stage. It included the vegetative 

growth qualities like plant height, number of leaves per plant, number of branches (main and 

secondary) per plant, leaf area per plant, dry weight of shoots, the content of nitrogen and 

phosphorus in leaves, and flowering growth qualities like number of flowers per plant, the date 

of flowering, flower diameter, flower dry weight and vase life. To determine the content of 

nitrogen  and  phosphorus  in  the  leaves,  samples  of  leaves  was  collected  at  the  beginning  of  

flowering and the amount of nitrogen was measured by Microkjeldahl as described by Tandon 

(1993), and phosphorus by spectrophotometer using a standard curve (AOAC, 1984).  

Table (1): Some of the chemical and physical characteristics of the culture soil. 

The unit  The value The character 
-    pH  

dS.m-1   EC  
mg.kg-1 41  Available N 
mg.kg-1   Available P  
mg.kg-1   Available K  

%   Organic matter  
  Soil Separation 

g.kg-1   Sand 
g.kg-1   Clay 
g.kg-1   Silt 

Sandy Loam Soil structure 
  



 

Table (2): Number of treatments, their symbols and fertilizer combination. 

Unit Symbols  Fertilizer combination  Number of treatments  

Kg.ha1 

N0 P0 K 0: 0: 125 1 
N0 P1 K 0: 125: 125 2 
N0 P2 K 0: 175: 125 3 
N0 P3 K 0: 225: 125 4 
N1 P0 K 125: 0: 125 5 
N1 P1 K 125: 125: 125 6 
N1 P2 K 125: 175: 125 7 
N1 P3 K 125: 225: 125 8 
N2 P0 K 175: 0: 125 9 
N2 P1 K 175: 125: 125 10 
N2 P2 K 175: 175: 125 11 
N2 P3 K 175: 225: 125 12 
N3 P0 K 225: 0: 125 13 
N3 P1 K 225: 125: 125 14 
N3 P2 K 225: 175: 125 15 
N3 P3 K 225: 225: 125 16 

 

The experiment had been conducted as a factorial 4×4 on the RCBD design with three 

replicates and three pots for each one, table (2) shows the number of treatments, their 

symbols and fertilizer combination used in the experiment. The data were analyzed according 

to the statistical program GenStat. Averages were compared using the less significant 

difference LSD test at the level of probability 0.05 (Al-Rawi and Mohammed, 2000).   

RESULTS 

1. Effect of nitrogen, phosphorus, and their interaction in vegetative growth qualities 

of Zinnia elegans var. Benary s Giant Mix.  

The data on various growth parameters, i.e. plant height, number of leaves, leaf area, 

number of branches, and dry weight of shoots, nitrogen and phosphorus content in leaves are 

tabulated in table 3-6. 

Each increase in the level of nitrogen and phosphorus has led to an increase in plant 

height. Significant differences existed in the plant height due to nitrogen, phosphorus as well 

as their interaction. Maximum plant height was recorded by N3 (105.78 cm), P3 (103.81 cm) 

and N3P3 (111.19 cm). N3 was on par with N2 with a plant height of 103.68 cm, but 

significantly superior to N1 and N0. Also P3 was on par with P2 which recorded a plant 

height of 101.80 cm, but significantly superior to P1 and P0. Among the interactions, N3P3 

was on par with the treatment combinations of N3P2 and N2P3 N2P2, N1P3 and significantly 

superior to the rest of the combinations. 

There were significant differences with respect to number of leaves per plant due to 

nitrogen, phosphorus as well as their interaction. Maximum number of leaves was recorded 



 

by N2 (206.64), P1 (202.62) and N2P1 (217.18). N2 was on par with N3 having 204.09 

leaves per plant, but significantly superior to N1 and N0. P1 was significantly superior to the 

rest of the treatments. Among the interactions, N2P1 was on par with the treatment 

combination N3P1 (215.66 leaves per plant) but significantly superior to the rest of the 

combinations. 

Table (3): Effect of nitrogen, phosphorus, and their interaction in plant height and 

number of leaves per plant of Zinnia elegans var. Benary s Giant Mix.   

Treatment Plant height (cm) Number of leaves per plant 

P0 P1 P2 P3 Mean P0 P1 P2 P3 Mean 

N0 78.00 84.38 87.55 89.33 84.82 164.96 175.59 167.55 

N1 92.70 100.04 103.68 105.73 100.54 190.52 201.58 181.99 198.23 193.08 

N2 95.64 103.17 106.91 109.01 103.68 207.04 217.18 202.12 200.23 206.64 

N3 97.60 105.26 109.06 111.19 105.78 200.36 215.66 193.45 206.90 204.09 

Mean 90.99 98.21 101.80 103.81 98.71 
 

202.62 185.63 195.24 192.84 

L.S.D 0.05 

N 3.06 4.19 

P 2.90 3.96 

N×P 5.71 7.41 

  

The effect of nitrogen, phosphorus levels as well as their interaction was found to be 

significant on leaf area per plant. Maximum leaf area was recorded by N2 (3199.6 cm2), P1 

(3207.0 cm2) and N2P1 (3390.0 cm2). N3 significantly superior to the rest of the treatments, 

and minimum leaf area per plant (2869.7 cm2) being recorded by N0. P1 was significantly 

superior to the rest of the treatments. Among the interactions, the treatment combination 

N2P1 was significantly superior to N3P1 (3288.9 cm2) and the rest of combinations. 

There were significant differences on number of branches per plant due to nitrogen, 

phosphorus as well as their interaction. Maximum number of branches was recorded by N2 

(32.57), P1 (31.30) and N2P1 (35.28). N2 was significantly superior to the rest of the 

treatments. P1 was significantly superior to the rest of the treatments. Among the interactions, 

N2P1 was on par with the treatment combination N2P2 (34.09 branches per plant) but 

significantly superior to the rest of the combinations. 



 

Table (4): Effect of nitrogen, phosphorus, and their interaction in leaves area and 

number of branches per plant of Zinnia elegans var. Benary s Giant Mix.  

Treatment 
Leaf area per plant (cm2) Number of branches per plant 

P0 P1 P2 P3 Mean P0 P1 P2 P3 Mean 

N0 2762.1 2953.1 2843.7 2919.9 2869.7   16.99 19.95 20.40 

N1 2926.5 3196.1 2994.6 3070.5 3046.9 24.92 29.28 23.33 25.90 25.86 

N2 3108.2 3390.0 3167.1 3132.9 3199.6 28.92 35.28 34.09 32.01 32.58 

N3 3054.9 3288.9 2983.8 3068.3 3099.0 30.23 34.66 27.05 28.61 30.14 

Mean 2962.9 3207.0 2997.3 3047.9 3053.8   32.30 25.36 26.62 27.23 

L.S.D 0.05 

N 37.88 1.57 

P 37.72 1.42 

N×P 66.78 2.29 

 

The  results  showed  that  the  effect  of  nitrogen,  phosphorus  levels  as  well  as  their  

interaction  was  found  to  be  significant  on  the  dry  weight  of  shoots.  Largest  dry  weight  was  

recorded by N2 (46.60 g), P1 (46.33 g) and N2P1 (48.73 g). N2 was significantly superior to 

the rest of the treatments. P1 was significantly superior to the rest of the treatments. Among 

the interactions, the treatment combination N2P1 was significantly superior to the rest of 

combinations, fig. 1. 

Table (5): Effect of nitrogen, phosphorus, and their interaction in Dry weight of shoots 

(g) of Zinnia elegans var. Benary s Giant Mix. 

Treatment 
Dry weight of shoots (g) 

P0 P1 P2 P3 Mean 

N0      

N1      

N2      
N3      

Mean      44.49 

L.S.D 0.05 
N  

P  

N×P  
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Fig. (1): Effect of nitrogen, phosphorus, and their interaction in dry weight of shoots of 

Zinnia elegans var. Benary s Giant Mix. 

Nitrogen content differed significantly by varying the doses of nitrogen, phosphorus and 

their interactions in the leaves. Maximum content of nitrogen in leaf was recorded by the 

treatment of N3 (3.97%), P1 (3.40%) and N3P3 (4.07%). N3 was followed by N2 (3.89%) 

and minimum nitrogen content in the leaves (2.29%) being recorded by N0. P1 was 

significantly superior to the rest of the treatments. Among the interactions, the treatment 

combination N3P3 was significantly superior to the rest of combinations. 

Table (6): Effect of nitrogen, phosphorus, and their interaction in Content of nitrogen 

and phosphorus in leaves of Zinnia elegans var. Benary s Giant Mix.    

Treatment 
Content of nitrogen in leaves (%) Content of phosphorus in leaves (%) 

P0 P1 P2 P3 Mean P0 P1 P2 P3 Mean 

N0     .      
N1     .      
N2     .      
N3     .       

Mean     3.24  . .  0.38 

L.S.D 0.05 

N .   
P   

N×P   

 



 

There were significant differences in phosphorus content among the various doses of 

nitrogen, phosphorus and their interactions in the leaves. Maximum content of phosphorus in 

leaf was observed by the treatment of N3 (0.46%), P3 (0.40%) and by the combination N3P3 

(0.49%). N3 level was on par with N2 (0.46%). The combination N3P3 was on par with 

lower levels till N3P1 (0.47%) but significantly superior to still lower doses. 

2. Effect of nitrogen, phosphorus, and their interaction in flowering growth qualities of 

Zinnia elegans var. Benary s Giant Mix. 

The results on various flowering parameters i.e. number of flowers per plant, flowering 

date, flower diameter, dry weight of flower, and the vase life are tabulated in table 7-9.  

The effect of different levels of nitrogen, phosphorus and their interactions was found to 

be significant on number of flowers per plant. N2 level recorded the highest number of 

flowers  per  plant  (32.52)  which  was  significantly  superior  to  N3 (26.14)  and  the  rest  of  the  

treatments whereas, among phosphorus doses, P1 level was the best with 32.13 flowers per 

plant. Among the interactions, the treatment combination of N2P1 recorded the highest 

number of flowers per plant (39.31) and significantly superior to the rest of combinations. 

Flowering date was varied significantly among the different levels of nitrogen, 

phosphorus and their interactions. N2 level took the least number of days for flowering date 

(51.83 days) which was significantly earlier to N3 (54.33 days) whereas, among  phosphorus 

doses, P1 level was the earliest (51.92 days) for flowering date. Among the interactions, the 

treatment combination of N2P1 (51.00 days) was the earliest for flowering date. N2P1 was on 

par with the treatment combinations of N1P1 and N2P2 and significantly superior to the rest 

of the combinations. 

Table (7): Effect of nitrogen, phosphorus, and their interaction in number of flowers 

per plant and flowering date of Zinnia elegans var. Benary s Giant Mix.  

Treatment 
number of flowers per plant flowering date (day) 

P0 P1 P2 P3 Mean P0 P1 P2 P3 Mean 

N0           
N1           
N2           
N3       .     

Mean     25.73     52.90 
L.S.D 0.05 

N    
P   

N×P   



 

There were significant differences in the flower diameter values among the different 

levels of nitrogen, phosphorus and their interactions. The largest flowers were obtained by the 

treatments N2 (8.53 cm), P1 (8.36 cm) and their combination N2P1 (9.27 cm). N2 was 

significantly superior to the rest of the treatments. P1 was significantly superior to the rest of 

the treatments. Among the interactions, the treatment combination N2P1 was significantly 

superior to the rest of combinations. 

Table (8): Effect of nitrogen, phosphorus, and their interaction in flower diameter and 

dry weight of flower of Zinnia elegans var. Benary s Giant Mix. 

Treatment 
flower diameter (cm) dry weight of flower (g) 

P0 P1 P2 P3 Mean P0 P1 P2 P3 Mean 

N0           
N1           
N2           
N3            

Mean     7.86     2.82 
L.S.D 0.05 

N    
P   

N×P   

 

Table (9): Effect of nitrogen, phosphorus, and their interaction in vase life (day) of 

Zinnia elegans var. Benary s Giant Mix. 

Treatment 
vase life (day) 

P0 P1 P2 P3 Mean 

N0      

N1      

N2      
N3      

Mean      8.29 

L.S.D 0.05 
N  

P  

N×P  

 

 



 

The  results  showed  that  the  effect  of  nitrogen,  phosphorus  levels  as  well  as  their  

interaction  was  found  to  be  significant  on  the  dry  weight  of  the  flower.  Largest  dry  weight  

was recorded by N2 (3.38 g), P1 (3.35 g) and N2P1 (3.95 g). N2 was significantly superior to 

the rest of the treatments. P1 was significantly superior to the rest of the treatments. Among 

the interactions, the treatment combination N2P1 was significantly superior to the rest of 

combinations.  

The effect of nitrogen and phosphorus levels and their interactions was found to be 

significant  on  vase  life  of  Zinnia  flowers.  The  highest  vase  life  was  recorded  by  N2  (9.78  

days), P1 (9.38 days) and N2P1 combination (11.10 days), fig. 2. 
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Fig. (2): Effect of nitrogen, phosphorus, and their interaction in vase life of Zinnia 

elegans var. Benary s Giant Mix. 

DISCUSSION 

The results show that each increase in nitrogen level has led to an increase in plant height 

and the content of N and P in the leaves. The highest increase in number of leaves per plant, 

number of branches per plant, leaf area, and dry weight of shoots have been recorded at the 

nitrogen level of 175 kg.ha-1, However, a decrease in these qualities have been observed 

when increasing the dose of nitrogen for this level. The downward trend in the number of 

branches per plant when increasing the nitrogen level for a certain level is consistent with 

what Hugar (1997) found in Gaillardia pulchella,  while  the  trend  towards  low  dry  weight  

when increasing the nitrogen level for a certain level is consistent with what Sonawane 

(2008) found in China aster plants. The increase in plant height, number of branches per 

plant, and leaf area may be due to the availability of these key nutrients, which lead to better 

growth due to increased cell division and elongation and therefore increase the efficiency of 

photosynthesis process (Verma et al., 2011). The increase in the number of leaves per plant 



 

may return to the increase in plant height and number of branches (table 3) and this increase 

will lead to more production of vegetative buds and eventually more leaves. On the other 

hand, the number of leaves in the control plants was a little, which may be due to the absence 

of nitrogen, which is working on the development of vegetative buds (Javid et al., 2005). 

When nitrogen level increase, the nutrient uptake increases also contributing to the increase 

in photosynthesis process and increase cellular materials represented in the leaves, and the 

increasing  number  of  leaves  improves  the  size  of  photosynthesis  tissue,  leading  to  

accelerating the growth of the main stem and increase the number of branches which 

contributes to increase the number of flowers per plant (Belorker et al., 1992). 

The decrease in the number of flowers per plant when increasing the level of nitrogen 

from 175 kg.ha-1 may be due to stimulate the dominance of terminal bud growth without 

allowing axillary buds to produce side branches (Pimple et al., 2006). The maximum vase life 

of flowers was recorded in flowers produced from plants treated with 175 kg.ha-1 of nitrogen 

and can be attributed to dry weight increase of the flower at  this level (table 4),  so the such 

flowers can remain fresh for a longer time and this is consistent with what Monish et al. 

(2008) found in China aster plants.  

It was noted that each increase in the level of phosphorus has led to an increase in plant 

height, but the highest increase in number of leaves per plant and number of branches per 

plant have been recorded in plants receiving 125 kg.ha-1 of phosphorus, a decrease was 

observed in the qualities listed above when increasing the level of phosphorus for more of 

this level. This trend in lower growth at increasing the level of phosphorus for a certain level 

is consistent with what Hugar (1997) found in Gaillardia pulchella plants. Phosphorus level 

of 125 kg.ha-1 caused significant increase in leaf area and this increase may be due to the role 

of  phosphorus  to  supply  the  plant  with  energy  in  the  form  of  ATP  in  the  stages  of  

photosynthesis process and thus increase their efficiency (Mullen, 2013). Increase the number 

of flowers per plant as a result of treatment with phosphorus may be due to the role of 

phosphorus in the formation of ATP compounds, which used in most of the energy processes 

in the plant such as nutrient uptake and photosynthesis and thus increase the assimilation 

materials and converts to the production of flowers (Alkurdi, 2014). 

The effect of interaction between nitrogen and phosphorus was significant in vegetative 

growth qualities, as was observed that with each increase in the level of nitrogen with a 

constant level of phosphorus there was an increase in plant height, also a similar effect 

observed for phosphorus. The highest number of leaves, branches, leaf area and dry weight of 

shoots recorded at the combination 175:125 kg.ha-1 (N2P1), followed by combinations 



 

225:125 kg.ha-1 (N3P1) and 175:175 kg.ha-1 (N2P2). Increase in leaf area may be due to the 

role of nitrogen to assist in increase vegetative growth by increasing the size of the leave and 

the cells and eventually increase leaf area. Also, the availability of nitrogen and phosphorus 

in this combination may have been led to the best growth of roots and increased their 

physiological activity to absorb water and other nutrients (Hadimani, 2003). The effect of 

interaction between nitrogen and phosphorus was significant in flowering growth qualities, as 

plants treated with 175:125 kg.ha-1 (N2P1) led to improve all floral qualities. Increase the 

number of flowers per plant and flower diameter as a result of addition of nitrogen and 

phosphorus may be due to that these elements have led to increase in plant height, number of 

leaves, number of branches and leaf area (table 4), and thus enhance the photosynthetic 

material which lead to increase the number of flowers and the formation of large flowers. The 

early flowering may be due to the early time of the completion of vegetative growth as a 

result of balanced nutrition and also provide enough food to produce flowers earlier (Sajid 

and Amin, 2014). The addition of nitrogen and phosphorus were encouraged to improve the 

vegetative growth primarily, which led to more of carbohydrates and proteins available, 

which may be reflected later in improving the floral qualities. In addition, these nutrients can 

stimulate growth by stimulating cell division and synthesis of organic food (Taha, 2012). 

Results of this study show that the best vegetative growth and floral qualities of Zinnia 

elegans var. Benary s Giant Mix was achieved when adding nitrogen and phosphorus at the 

combination of 175:125 kg.ha-1 (N2P1). 
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