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Abstract       The purpose of this paper is to present the influence of an im-
portant technological link of culture -fertilization- applied in the greenhouse, 
on the maintaining of the quality of some plants -decorative by flowers, culti-
vated in pots, to consumer. Experiments were carried out with decorative 
plants of the species Chrysanthemum indicum, Cineraria hibryda and Cycla-
men persicum.  Initially,  the effect of nitrogen in different amounts (50 mg N/l, 
100 mg N/l and 150 mg N/l in nutrient solution) was followed on the wilting of 
the flowers and root injuries. It has been found that the optimal level of nitro-
gen nutrition in relation with the quality maintaining of the plants after valoriza-
tion is 100 mg N/l. In order to determine whether the nitrogen form influences 
the maintenance of the quality of the plants of Chrysanthemum indicum, Cine-
raria hybrida and Cyclamen persicum, they were fertilized with nitric nitrogen 
(N-NO3) and, separately, with ammoniacal nitrogen (N-NH4) in the doses 
mentioned above. It has been found that fertilization with ammoniacal nitro-
gen affects the maintenance of plants quality more strongly than nitric nitro-
gen. Further, in order to clarify whether the results obtained with respect to 
maintaining of the quality of these plants under indoor conditions are caused 
by the increase in the content of salts in the culture substrate or by the specif-
ic effects of nitrogen, an experience was organized, in which the nutritive so-
lution had different doses of nitrogen in combination with different doses of 
potassium. Three combinations of N + K2O solutions were made: N 150 / K 
150 mg/l; N 300 / K 150 mg/l; N 150 / K 300 mg/l. It was observed that the 
excess of nitrogen strongly affects the duration of the quality maintaining of 
the plants, comparative with the excess of potassium, optimum dose of nitro-
gen fertilization being much lower  than the optimum dose of potassium fertili-
zation.   
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The importance of flowers in people's lives can not be 

questioned. They fulfill our need for beauty. 

 Chrysanthemum is often called “the queen of 

autumn lowers", being widely grown, both in pots and 

gardens, in floral arrangements. Chrysanthemums 

enchant not only their perfume, but also the extremely 

varied chromatic palette. They are considered the most 

durable flowers. 

 Cineraria increases as the bush, with dark 

green cordiforme leaves. It is a special plant, brightly 

colored and in great demand  in the winter. The genus 

of which it belongs includes over a thousand species, 

one that is different from another. The flowers are in 

the shape of bouquets, resemble daisies and have 

different colors: yellow, pink, orange, red, purple, blue. 

 The apartment cyclamen is a beautiful plant, 

very widespread due to its flowers, which appear from 

November to March. It is a perennial plant that looks 

like a bush, with cordiforme, 

smooth, greyish green, twisted leaves. Cyclamen is 

highlighted by the beauty of non-perfumed, white, red, 

purple flowers, sustained on floral peduncles higher 

than the bush. 
 Due to their beauty and resistance, decorative 

potted plants are more and more present in our life, at 

the office or at home, for which they are increasingly in 

the attention of researchers. 
The influence of fertilization on ensuring the 

quality of decorative potted plants is well known in the 

case of most species, but it has been less studied this 

influence on maintaining the quality after valorization. 
Noordergraaf (1995), highlights, in his works, 

how complicated is to maintain the quality of potted 

plants after removing them from the greenhouse and 

their reach to the beneficiary. 

The researches conducted by Nell et all. 

(1989, 1990, 1994) on the Chrysanthemum plants 

grown in pots, as well as those effectuated by Skott et 
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all. (1984), upon Poinsetia plants, show that exists a 

correlation between the nitrogen supplying during 

cultivation of the plants in greenhouse and the length 

of the maintaining quality of the plants, but none of 

these paper-works does not explain if the duration of 

the quality  maintaining of the plants would be 

determined by the content of salts in combination with  

roots damaging. 
Our previous  research has tracked the 

identification  and quantification the influence of 

different quantities of nitrogen and potassium in the 

substrate involved during growing on maintaining the 

quality of the decorative  plant by leaves  from species 

Codiaeum (croton) 
The purpose of our current research is to 

determine the influence of fertilization during the 

growth in the greenhouse of certain species of 

decorative plants by flowers (Chrysanthemum indicum, 

Cineraria hibryda and Cyclamen persicum) grown in 

pots, on maintaining their quality in the environmental 

conditions encountered by the consumer. Also, the 

researches followed to clarify if the length duration of 

quality maintaining of the plants to the beneficiary is 

determined by the nitrogen form - nitric or ammoniacal  

-  applied to plants in the greenhouse. 
  
Material and Methods 

 
 The research was carried out between 2015-

2016, with decorative plants by flowers of the species: 

Chrysanthemum indicum, Cineraria hibryda and 

Cyclamen  persicum. 

 In the first phase a fertilization experience 

with NO3-Ca (NO3) 2 was organized in the following 

quantities: 
 - v1: 50 mg N/l nutrient solution 

 - v2: 100 mg N/l nutrient solution 

 - v3: 150 mg N/l nutrient solution 

 In order to determine whether the nitrogen 

form influences the maintenance of the quality of the 

plants of Chrysanthemum indicum, Cineraria hybrida 

and Cyclamen  persicum, they were fertilized with 

nitric nitrogen (N-NO3) and, separately, with 

ammoniacal  nitrogen (N-NH4) in the doses mentioned 

above. 

 In purpose to clarify whether the results 

obtained with respect to maintaining of the quality of 

these plants under indoor conditions are caused by the 

increase in the content of salts in the culture substrate 

or by the specific effects of nitrogen, an experience 

was organized, in which the nutritive solution had 

different doses of nitrogen in combination with 

different doses of potassium. Three combinations of N 

+ K2O solutions were made: 
-  N 150 / K 150 mg/l; 

-  N 300 / K 150 mg/l; 

-  N 150 / K 300 mg/l. 

 During the growing period in greenhouse, 

starting with the second part of culture season, the 

plants received different quantities of nitrogen and 

potassium. In order to simulate the indoor 

environment, mentioned in specialized paper-works, 

post harvest conditions, plants were moved in a room 

with the temperature of 21-23
o 

C and relative humidity 

of the air of 40-45%. During this period, plants were 

watered with water at the room temperature, without 

fertilizers, as the beneficiary proceeds. 
 During the observation period of the plant 

quality in room conditions, there were effectuated 

observations and determinations upon the plant quality 

evolution, recording: 
- the number of wilted  flowers; 
- the quality of the roots. 
 Statistical elaboration of the experimental data 

was effectuated by analysis of variance, and the testing 

of significances of the differences between variants 

was done using the multiple comparison test – Duncan 

test. 
 

Results 
 

 1. Influence of nitrogen on the maintaining 

of the quality of  plants 
The amount of nitrogen fertilizer applied to 

the plants in pots in the greenhouse during growth, has 

a strong influence on the ability to maintain the quality 

of the flowers at consumer Thus, in all studied species, 

the differences between the three nitrogen 

concentrations of fertilization solutions are significant 

(Table 1). 

 
Table 1 

Influence of nitrogen concentration in the nutrient solution on maintaining the quality of plants 

 
Variant 

Species 

Chrysanthemum indicum Cineraria hybrida Cyclamen  persicum 

wilted  flowers (%) 

v1  7.4 b 14.8 b 17.0 b 

v2 4.1 a 9.4 a 13.2 a 

v3 18.5 c 30.2 c 37.5 c 
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For the species Chrysanthemum indicum, after 

50 days of storage under room conditions, in the case 

of fertilization with nutrient solution with 100 mg N l 

(v2), only 4.1% of  flowers were wilted, in v1 variant 

(50 mg N/l) 7.4% flowers were wilted, reaching to a 

percent of 18.5% wilted flowers in the case of nutrition 

fertilization with 150 mg N/l (v3). 
 The percentage of wilted flowers for the 

species Cineraria hybrida increases from 9.4% for the 

concentration of 100 mg N/l to 14.8% for the 

concentration of 50 mg N/l and 30.2% for the 150 mg 

N/l nutrient solution . 

In the Cyclamen persicum species, the number 

of wilted flowers is higher for all amounts of nitrogen, 

the percentage being: 13.2% at the concentration of 

100 mg N/l, 17.0% at the concentration of 50 mg N/l 

and 37.5% 150 mg N/l. 

 It is observed a favorable reaction in the case 

of fertilizing with nutrient solution with 100 mg N/l. 

This is the optimum level of the nitrogen nutrition in 

relation with the maintaining of the quality of the 

plants after valorization, for all three species studied. 

The quality of the roots in the moment when 

the plants were moved from the greenhouse in room 

conditions to follow their quality is presented in Table 

2. Data show that the 50 mg N/l concentration has been 

found to be the optimal level of nitrogen in the 

fertilizer solution, as it ensures the maintenance of the 

quality of roots better than the other two experimented 

levels.

 
Table 2 

Influence of nitrogen concentration in the nutrient solution on the quality of roots 

 
Variant 

Species 

Chrysanthemum indicum Cineraria hybrida. Cyclamen  persicum 

damaged roots  (%) 

v1   0.5 a      1.8 a    2.2 b   

v2  0.7 a   2.0 a    3.2 a 

v3  2.6 c   7.2 c    7.1 c 
 

For the species Chrisanhemum indicum and 

Cineraria hybrida, the differences of  injured roots 

between variants v1 and v2 are insignificant (at v2 the 

percentage is slightly higher compared to v1), while for 

the species Cyclamen persicum these differences are 

significant (3.2% for v2 and 2.2% for v1). In the case 

of solution with 150 mg nitrogen, the depreciation of 

the roots in the three species is 2-5 times higher  beside 

the concentration of  50 mg N/l and 100 mg nitrogen / 

liter, so the differences from the variants v1 and v2 are 

significant . 
 The data presented in Figure 1 shows that 

fertilization with ammoniacal nitrogen affects the 

maintenance of the quality of the plants of 

Chrisanthemum indicum, Cineraria hybrida and 

Cyclamen persicum more strongly than the fertilization 

with nitric nitrogen. 
It is found that the negative effect of 

ammoniacal nitrogen, compared to that of nitric 

nitrogen is highlighted as the increase the fertilization 

doses. Thus, in the case of the species Chrisanthemum 

indicum, in v1 variant, when using ammoniacal 

nitrogen, 14.29% more flowers are wilted  compared to 

the use of nitric nitrogen, on the same duration of 

storage. 
In variant v3, the percentage of wilted flowers 

increases by 61.54% in case of fertilization with 

ammoniacal nitrogen compared to nitric nitrogen. The 

plants most affected by ammoniacal nitrogen 

fertilization were those of the species Cineraria hybrida 

-v3 variant (150 mg nitrogen/l), in which the 

percentage of wilted flowers was with 105.49% higher 

compared to nitric nitrogen fertilization. 
Reducing the maintaining duration of the 

plants quality at beneficiary  due to ammoniacal 

nitrogen fertilization can be explained by a strong pH 

reduction, with a potential proton toxicity, influencing 

roots health. 
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Fig. 1. Influence of nitrogen form in the nutrient solution on maintaining the quality of plants 

 
2. Influence of the fertilizer combination 

nitrogen + potassium on the maintaining of the 

quality of the plants 
 Data presented in  Table 3 show that the  

plants of Chrisanthemum indicum, Cineraria hybrida 

and Cyclamen persicum species tolerate a higher 

potassium content comparative with the nitrogen 

content. Therefore, in the case of continuous 

maintaining of potassium content in solution at 150 

mg/l and doubling the nitrogen content from 150 mg/l 

to 300 mg/l, is observed that the percent of wilted  

flowers  during the period of maintaining the plants in 

room conditions, has increased with 98.65% for  

Chrysanthemum indicum, with  72.99%  for  Cineraria 

hybrida and with   92.94% for Cyclamen  persicum.

 
Table 3 

Influence of nitrogen and potassium concentration in the nutrient solution  

on maintaining the quality of  plants 

 
N and K content in 

solution (mg/l) 

Species 

Chrysanthemum indicum Cineraria hybrida. Cyclamen  persicum 

wilted  flowers (%) 

150/150 7.4  a 14.8 a 17.0 a 

300/150 14.7 b 25.6 b 32.8 c 

150/300 8.2 a 15.5 a 19.1 b 

 

By rising the potassium content from 150 to 

300 mg K2O/l in the case of continuous maintaining of 

the nitrogen content at 150 mg/l, there are not 

registered significant increases of the wilted  flowers 

percent  in the case of Chrysanthemum indicum and 

Cineraria hybrida species (10.81% and 10.14%, 

respectively). It is noted, however, significant 

differences in case of Cyclamen persicum plants 

(12.35%). 
It results that the nitrogen excess affects 

stronger the maintaining duration of the quality of the 

plants, comparative with the excess of potassium. 
  Data presented in Table 4, regarding the 

quality of the roots, show that although the content of 

salts in substrate is increased when adding high 

potassium quantity - 300 mg K2O/l, the roots presented 

very few damages, differentiated insignificantly by the 

variant with 150 mg/l potassium (3.2% for 

Chrysanthemum indicum, 7.3% la  Cineraria hybrida 

and 5.1% for Cyclamen persicum, versus 2.8%, 6.4% 

and 4.7%, respectively). 
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                                                                                                                                             Table 4 
Influence of nitrogen and potassium concentration in the nutrient solution on the quality of roots 

 
N and K content in solution 

(mg/l) 

Species 

Chrysanthemum indicum Cineraria hybrida. Cyclamen  persicum 

damaged roots (%) 

150/150 2.8 a 6.4 a 4.7 a 

300/150 4.8 b 11.8 b 8.8 b 

150/300 3.2 a 7.3 a  5.1 a 

 
  

In case of doubling the dose of the nitrogen 

fertilization (300 mg N/l) at the same potassium dose 

(150 mg K/l), the percentage of damaged roots nearly 

doubled, reaching 4.8% in Chrysanthemum indicum 

plants, 11.8% at Cineraria hybrida and 8.8% at 

Cyclamen persicum, the differences being significant in 

all three species. 
The obtained data clearly highlights that the 

nitrogen stronger influences the health of the roots of 

the plant, comparative with the content of salts in the 

culture substrate.    
 

Conclusions 

 
The quantity of nitrogen fertilizer applied to 

plants in pots during growth in the greenhouse,  at the 

producer, has a strong influence on the ability to 

maintain the quality of  the flowers to beneficiary. 
 The results obtained with the plants of the 

species Chrysanthemum indicum, Cineraria hibryda 

and Cyclamen persicum show that the recommended 

fertilization dose in the greenhouse is 100 mg N/l, in 

order to obtain an optimal period of maintenance of the 

plant quality at the beneficiary, in room conditions. The 

excess of nitrogen can cause increased the salt content 

in the culture substrate, which in turn causes damage to 

plant roots. 
 The fertilization with ammoniacal nitrogen 

affects stronger the maintenance of the plants of 

Chrysanthemum indicum, Cineraria hybrida and 

Cyclamen persicum species,  than nitric nitrogen 

treatment. 

 As with other species, and the species studied 

in our current research, high nitrogen amounts affects 

stronger the  maintaining duration of the quality of the 

plants, comparative with the excess of potassium, the 

optimum dose of fertilizing with nitrogen being much 

lesser than the optimum fertilizing dose with 

potassium. 
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