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Abstract       Researches presented in this paper aimed the identification and 
quantification of the influence of the different nitrogen and potassium concen-
trations in fertilizing solution, at the producer, on the maintaining of the quality 
of Codiaeum (croton) plants, to beneficiary. Initially it was followed the effect 
of nitrogen, in different quantities (50 mg N/l, 100 mg N/l, 200 mg N/l and 300 
mg N/l), on the falling of the leaves and roots damage. It was found that the 
optimum level of nutrition with nitrogen, in relation with the quality maintaining 
of the plants after valorization, for 30 days, is of 100 mg N/l (37.7% prema-
turely fallen leaves, compared with 48.1% and 62.2%, at doses of 200 mg N/l 
and 300 mg N/l respectively). Subsequently, to clarify whether the obtained 
results on maintaining of the quality of croton plants in indoor conditions are 
caused by increased salts content in the substrate of the culture or by the 
specific effects of nitrogen, was conducted an experience in which the nutrient 
solution had in composition different nitrogen doses in combination with dif-
ferent doses of potassium. There were made three combinations of solutions: 
N 150/K 150, N 300/K 150 and 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 (85.6%, beside 50.0% 
fallen leaves), optimum dose of nitrogen fertilization being more lesser than 
the optimum dose of potassium fertilization.   
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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 (1). 
Croton (Codiaeum) is a spectacular plant by 

the design, shape and colour of its leaves. It is 

originary from Polynesia, belong to Euphorbiaceae  

family and it started to be grown as an indoor plant for 

a little time. 
The influence of fertilization on ensuring the 

quality of decorative potted plants is well known in the 

case of most species, instead it has been less studied 

this influence on maintaining the quality after  
valorization. 

Noordergraaf (1995), highlights, through his 

researches, 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 

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 paperworks does not explain if the duration of 

maintaining quality of the plants would be determined 

by the content of salts in combination with  roots 

damaging. 
The researches effectuated by Rose and White 

(1994) upon the plants of Poinsetia, to which the 

nutrition with nitrogen was stopped with 0, 1, 2 or 4 

weeks before valorization, highlights a weak influence 

on the quality of the plants at beneficiary. Analysis of 

the culture substrate in the moment when the plants are 

moved in room conditions, shows that it was not 

reached the critical level of 200 mg nitrogen / litre of 

culture substrate. 
Our researches aimed to identify and quantify 

the influence of different quantities of nitrogen and 

potassium in the substrate involved during growing on 

maintaining the quality of the decorative  plant from 

species Codiaeum (croton). Also, the researches 

followed to clarify if the length of quality maintaining 

of the plants to the beneficiary is determined by the 

salts accumulated in the culture substrate or by the 

specific nitrogen reactions.      
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Material and Methods 

  

The researches were effectuated in the period 2014-

2015, with plants decorative by leaf from species 

Codiaeum (croton). The experimental conditions and 

plant nutrition are presented in Table 1. 

  
Table 1 

Experimental conditions 
 

Specification Experimental conditions and plant nutrition 

Potted planting date (diameter =16 cm) 15.III 

Culture substrate 1/3 peat+1/3 garden soil+1/3 fallow soil 

Buffer capacity – mechiv/l 300-500 

Nutrition 1 g/l (15:10:15) 

Lenght of fertilizations 25.VIII-31.X 

Basic fertilization 0.26 g/l (0:14:38:5) 

Nitrogen fertilization 1. NO3-Ca(NO3)2 15.5%N 

 50 mg N/l nutrient solution 

 100 mg N/l nutrient solution 

 200 mg N/l nutrient solution 

 300 mg N/l nutrient solution 

2.N + K2O 

 N 150/K 150  mg/l nutrient solution 
 N 300/K 150  mg/l nutrient solution 
 N 150/K 300 mg/l nutrient solution 

Carbonates and bicarbonates – mechiv/l 2.21 

Life duration in room conditions 1-30.XI 

 
 

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 paperworks, postharvest conditions, plants 

were moved in a chamber 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. 
In greenhouse, before the pots to be moved in 

postharvest conditions, the following determinations 

were effectuated: 
- the quality of the plants; 
- the quality of the roots; 
- the height and diameter of the plants; 
- the analysis of theculture substrate. 
 During the observation period of the duration 

of plant quality maintaining, in room conditions, were 

effectuated observations and determinations upon the 

plant quality evolution, recording: 
- the number of fallen leaves; 
- the quality of the roots. 

 The quality of the roots was noted after the 

following scale: 
- 0 = roots without damages; 
- 1 = appropriated roots, with slight damages; 
- 4 = roots with obvious damages; 
- 8 = completely damaged 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 

tes 
 

Results 
 

1. Influence of nitrogen on the maintaining of the 

quality of  plants 
Data presented in Figure 1 indicate a 

positive relation between the nitrogen quantity applied 

during the greenhouse culture in nutrient solution and 

the falling of the leaves of croton plants kept in indoor 

conditions.
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Fig.1. Influence of nitrogen concentration in the nutrient solution on maintaining the quality of croton plants
 

 

Therefore, after 30 days of storage, when 

fertilizing with nutrient solution with 50 mg N/l, fell 

45.2 leaves, reaching to a percent of 65.2% fallen 

leaves if fertilization with nutrient solution with 300 

mg N/l. It is observed a favourable reaction in the case 

of fertilizing with nutrient solution with 100 mg N/l, in 

which case have fallen only 37.7% leaves. This is the 

optimum level of the nitrogen nutrition in relation with 

the maintaining of the quality of the plants after 

valorization. 
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 Figure 

2.

 
 

 

 

 

Fig.2. Influence of nitrogen concentration in the nutrient solution on the quality of croton roots 

 

It is found that in the case of solution with 50 

mg/l nitrogen, the depreciation of the roots is 2.3 times 

higher beside the concentration of 100 mg/l, and in the 

case of the concentrations with 200 and 300 mg N/l, 

the roots damage is 3.8 and respective 4.6 times higher 

compared to the same nitrogen concentration (100 

mg/l). The concentration of 100 mg N/l proved, in this 

case also, to be the optimum nitrogen level in 

fertilizing solution that ensure the maintaining of the 

roots quality significantly better than the higher values.   
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Data presented in Table  2 represent the 

average content in nutrients and salts (expressed in 

mg/l culture substrate) determined in the moment of 

the plants moving in indoor conditions. The results 

obtained  show that an increasing of nitrogen content in 

nutrient solution leads to an increasing of nitrogen and 

salts content in the culture substrate and, implicitly, to 

an increasing damage degree of the roots.

 

  

Table 2 
The average content of nutrients in culture substrate in the conditions of fertilization with solutions with 

different concentrations of nitrogen 

 

Nitrogen 

content in 

watering 

solution 
 (mg/l) 

Nutrients (mg/1000 ml substrate) Salts 

(CaSO4) 

(mg/1000 ml 

substrate) 

Root quality 

(scale of 0-8) 
N P2O2 K2O Saruri 

50 17 109 129 2070 730 2.3 

100 64 91 133 2120 750 1.0 

200 161 85 125 2440 1070 3.8 

300 385 92 107 3220 1740 4.6 

 

 

By the increase of the nitrogen and salts content in 

culture substrate is reduced the maintaining duration of 

the plants quality at beneficiary due to the roots 

damage. 
 2. Influence of the fertilizer combination 

nitrogen + potassium on the maintaining of the 

quality of the plants 
 To clarify whether the results obtained 

regarding on the maintaining of the quality of croton 

plants in indoor conditions are caused by increasing of 

salts content in the culture substrate  or by the specific 

effects of nitrogen, it was conducted an experience in 

which the nutrient solution had in composition 

different nitrogen doses in combination with different 

doses of potassium. There were made three 
combinations of solutions: N 150/K 150, N 300/K 150 

and N 150/K 300 mg/l. 
 Data presented in  Figure 3 show that the 

croton plants 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 fallen leaves during the 30 

day period of maintaining the plants in room 

conditions, has increased with 40.2%. 

  
 

 

Fig.3. Influence of nitrogen and potassium concentration in the nutrient solution on maintaining the quality of 

the croton plants 
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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, are not registered 

significant increases of the fallen leaves percent 

(45.4% in the case of K 150 and 50% in the case of K 

300 mg/l), although the salts content in substrate in the 

case of potassium dose of 300 mg/l is approximately 

3.3 g/l substrate and only 1.9 g/l substrate in the case of 

potassium dose of 150 mg/l, with a constant nitrogen 

content, of 150 mg/l . 

 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 3, 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 

(grade1.9), differentiated insignificantly by the variant 

with 150 mg/l potassium, with a low content of salts in 

the substrate (grade 2.1). 

 

  
 Table 3 

Influence of nitrogen and potassium concentration in the nutrient solution on the quality of the croton  

roots and on the salts content 
 

N and K content in solution (mg/l) Roots damage (%) Content of salts 
(g/l substrate) 

150/150 2.1 a 1970 

300/150 4.0 b 3310 

150/300 1.9 a 3330 
 

The obtained data clearly highlights that the 

nitrogen stronger influences the health of the roots of  

plant, comparative with the content of salts in the 

culture substrate.    

 

Conclusions 
  

 The results obtained on croton species 

cultivated in pots highlights a negative correlation 

between the nitrogen content in the culture substrate of 

the plants at the producer and the maintaining of the 

plants quality to beneficiary; by increasing of nitrogen 

content in the substrate is reduced the premature falling 

of the leaves in room conditions. 
Excess  of nitrogen may cause the increasing 

of the salts content in the culture substrate, which 

determines, in turn, the damage of the roots of the 

plants. 

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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