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Abstract       Petunia, one of the most common species in green areas 
landscapes and a descendent of the species Petunia integrifolia and P. 
axillaris, is now well adapted to different culture media, which makes it 
suitable for aquaponic hydroponics – a layer permanently fertilised with 
nutrients from the feeding of decorative fish species such as Carassius 
auratus auratus and from the decomposition of vegetative parts of the 
floricultural species Monstera deliciosa and Egeria densa used to maintain 
proper oxygen level on floating shelves.   
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Petunia hybrida, a member of the Family 

Solanaceae, is one of the most popular plants due to its 

wide range of colours, shapes and textures; it is a joy 

for the sight during summer time when it blooms in 

most parks, gardens and private residences. 

The Family Solanaceae, with its 103 genera 

and about 2,500 species, is known, besides its 

ornamental species, for its economic importance: most 

of its species are marketed for their food value 

(tomatoes, peppers, and potatoes) (8, 10). 

The name of the genus Petunia (Sub-Family 

Petunioidae) comes from Jussieu: in 1803, he chose 

this name after studying a material collected by 

Commerson from Montevideo, Uruguay. Following the 

study, Jussieu noticed a great resemblance between the 

genus Petunia and the species Nicotiana tabacum and 

called it Petunia sensu Jussieu (6, 14, 18), a name 

rooted in French – the tobacco plant was called 

“petum” or “betum” because they thought the first 

species of petunia (P. nyctaginiflora and P. parviflora) 

were very similar to Nicotiana tabacum (4), which was 

later contested (14, 15, 16, 17). 

Initially, the area of distribution for Petunia 

sensu Jussieu was South America, more exactly the 

state union called Andean; later, collections from 

Brazil, Argentina, Uruguay and Paraguay were added 

(1, 5, and 10). 

Petunia x hybrida (Hook.), the most popular 

species of petunia, was first produced by hybridation 

by Atkins Northampton in 1834 (12, 13). In 1982, 

Wijsman established as ancestors of this species two 

species: P. integrifolia and P. axillaris (2). 

In 1850, Teodosia Shepherd produced P. 

hybrida superbissima, from which they produced, in 

1950, the first hybrid, F1 grandiflora ‘Ballerina’ that 

started to be marketed the same year (7). 

At present, Petunia x hybrida grandiflora is 

the most marketed petunia species, followed closely by 

multiflora and double petunias (7).  

Current research regarding improvement 

works in the genus Petunia sp. are focused on both the 

development of new models and colour variations, 

flavonoid synthesis, male sterilisation, tissue culture 

and plant regeneration (4, 5, 9, 11, 13) and 

ecologisation of culture technologies through the 

development of sustainable cultures: the latter, besides 

the material benefit, also add to the maintenance of a 

healthy ecosystem and are a leverage towards urban 

landscape ecologisation where they use green 

architecture elements based on ornamental plants 

developed through ecological procedures. 

In Romania, this field is increasingly 

approached by both amateurs and professionals 

attempting at returning to the golden age by integrating 

modern technology. This is supported by the Romanian 

State through European Funding opportunities. 

All this made us analyse the way in which 

such a beloved plant species can bloom in an atypical 

development environment.  

 

Materials and Methods 
 

To carry out the experiment, we chose a 

generous basin with a mature ecosystem and naturally 

managed to eliminate from the very beginning the 

disadvantages of a newly established basin and that 

allows the introduction of a floricultural culture at any 

time. 
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For minimal establishment costs with floating 

shelves, we chose polystyrene sheets 5 cm thick in 

which we drilled 25 cylinders where we placed plantlet 

pots that we fixed on water surface with hemp ropes 

(one end fixed at the bottom of the pot and one end 

introduced in the water). 

We chose the plantlet variant to study the way 

in which they adapt to a landscape aquaponic 

composition such as they use in Taiwan (19, 20) to 

decorate reception halls, conference rooms, parks, 

kiosks or private residences. Since the flower is the 

main decoration element in landscape, our goal was to 

emphasise its value (Figure 1). 

To carry out the study, data were calculated 

and statistically processed through variance analysis 

and t test (3). 

 

 
Fig. 1 Floating shelves cultures of Petunia hybrida grandiflora 'Red':  (a) flower detail, (b) association of red 

floricultural species of Petunia hybrida grandiflora, Celosia cristata and Salvia splendens in the background,                  

(c) detail of Petunia hybrida grandiflora (our own photos) 

 
Results 

 

Multiple regression variance analysis 

regarding the influence of different traits on the growth 

of flower diameter (Table 1) points that 84.09% of the 

variability of flower size is due to the influence of the 

other three traits. Among them, the number of flowers 

per plant has a major, distinctly significant contribution 

(72.74%) to the growth of flower diameter, while the 

duration of the vegetation period and plant height have 

low, not statistically assured influence (5.16-6.20%). 

The variability of flower diameter was consistently 

(15.91%) caused by environmental factors or by 

uncontrollable factors in the experimental setting. 

 

Table 1 

 Variance components of multiple regression between flower diameter and other traits in  

Petunia hybrida grandiflora cultivated on floating shelves 

Source of variability SP GL S
2 

F Test 

Regression 4.568 (84.09%) 3 1.523 F=8.81* 

Period (x1) 0.337(6.20%) 1 0.337 F=1.95 

Plant height (x2) 0.280 (5.15%) 1 0.280 F=1.62 

Number of flowers/plant (x3) 3.951 (72.74%) 1 3.951 F=22.86** 

Other sources 0.864 (15.91%) 5 0.173  

Total 5.432 8   

y = 5.35 +0.094x1-0.208x2+3.429x3, R
2
 = 0.8409, R

2
a = 0.6759, R = 0.9170,  

SDE = 0.33 cm, DW= 2.13 

 

According to the values of the correlation 

coefficient between the number of flowers and flower 

diameter in Figure 2, the relationship between the two 

shows two trends depending on the size of the traits. 

Thus, when the number of flowers/plant is low (1-1.5), 

flower diameter varied between 7.5 and 8.11 cm, while 

with over 1.8 flowers/plant, it increased from 7.71 to 

8.82 cm. 
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Fig. 2 Correlation and regression between flower diameter and                                                                                              

number of flowers/plant in Petunia hybrida grandiflora 

 

As for the measurement of the growth rate of 

flower diameter, it had a sinuous variation with a peak 

of 2.44%/day during the first period, significantly equal 

to that recorded between day 11 and day 22 of culture. 

During the third and fourth periods, the growth of the 

flower diameter was significantly more intense than in 

the next periods, where the values were negative and 

the daily mean growth rate of flower diameter was only 

0.19% (Table 2). 

Table 2 

 Dynamics of flower growth in Petunia hybrida grandiflora during the growth period 

Period (days) Flower diameter (cm) Daily mean rate (%) Significance 

0 7.39   

4 8.11 2.44 a 

11 6.53 2.78 e 

22 7.69 1.61 ab 

38 8.82 0.92 bc 

50 8.53 -0.27 d 

67 7.71 -0.57 d 

81 7.62 -0.08 cd 

95 7.87 0.23 cd 

DL5%=1.14, DL1%=1.51, DL0.1%=1.95 

Are considered significant the differences between values marked by different letters 

 
As far as the relationship between plant height 

and flower diameter is concerned, the low, not 

statistically ensured value of the correlation coefficient 

is the consequence of the different evolution of these 

traits during the two intervals. Thus, when plant height 

was up to 22 cm, the flower diameter was inversely 

proportional with plant height, while in plants over 22 

cm high, flower diameter increased proportionally with 

plant height, until, plant reach up to 40-45 cm; later, in 

larger plants, flower diameter was smaller (Figure 3). 
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Fig. 3 Correlation and regression between flower diameter and plant height in  

Petunia hybrida grandiflora 

 

Another factor, plant vegetation duration 

influences very significantly (about 91.14%) the 

number of flowers/plant. Thus, there is a positive, 

statistically ensured correlation between the two 

variables up to 25-35 days, when the number of 

flowers/plant reaches a peak of about 2.2-2.3, 

determining a progressive decrease down to 1.5 (Figure 

4). 

 

 

Fig. 4 Variation of the number of flowers/plant during the growth period in  

Petunia hybrida grandiflora 

 
According to the analysis of regression in 

Figure 4, between day 11 and day 22 of the culture, the 

number of flowers/plant increased with a daily mean 

rate of 6.61%, significantly more intensely than during 

the first two periods, when it reached positive values 

(3.48-3.75%). Later, during the last five periods (i.e. 

after 22 days), the number of flowers decreased 

progressively with 0.35-1.07%/day, eventually 

reaching, at the end of the study, 1.4.  

There was also an uneven evolution of flower 

diameter during the culture period, which was obvious 

in the low, insignificant value of the correlation 

between culture period and trait (Figure 5). Thus, 

between day 10 and day 44, flower diameter increased 

systematically from 6.53 to 8.82 cm. Later, during the 

other periods, culture duration influenced negatively 

flower diameter that decreased gradually down to 7.7-

7.8 cm.  
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Fig. 5 Variation of flower diameter during the growth period in Petunia hybrida grandiflora 

 

During the last part of the study, we focused 

on plant height because it plays a determining role in 

choosing culture model – intensive hydroponics or 

decorative hydroponics. Thus, plant size increased 

daily with 5.11%, with a higher intensity during the 

first three periods and a significant decrease towards 

the end of the study. The high precision of these 

measurements is emphasised by the high values of the 

determination coefficient (R2=0.9587). Thus, plant 

height varied directly proportional with the vegetation 

period up to 80 days, when the values of this trait 

stopped increasing (Figure 6).  

 

 

 

Fig. 6 Variation of plant height during the growth period in Petunia hybrida grandiflora 

 

Of the three growth periods, during the second 

period, the daily plant growth rate reached a peak of 

25.14%, significantly higher than in the other periods. 

Likewise, during the four days, the daily mean growth 

was 7.37%, significantly higher than between day 38 

and day 95 of culture. Statistically, the increase of plant 

height after 11 days recorded constant rates (Table 3). 

Table 3 

 Dynamics of plant growth in Petunia hybrida grandiflora during the growth period 

Period (days) Plant height (cm) Daily mean rate (%) Significance 

0 6.34   

4 8.21 7.37 b 

11 22.66 25.14 a 

22 36.72 5.64 bc 

38 39.83 0.53 c 

50 45.53 1.19 c 

67 47.85 0.30 c 

81 50.94 0.46 c 

95 52.91 0.28 c 

DL5%=6.18, DL1%=8.21, DL0.1%=10.58  

Are considered significant the differences between values marked by different letters. 
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Conclusions 

 

 

The presence of irregularity in plant height 

and flower diameter makes the species Petunia hybrida 

particularly attractive for water landscape compositions 

because this type of composition made up of 

floricultural species needs to be as natural as possible. 

At the same time, this irregularity in growth is a great 

disadvantage in intensive hydroponics where the 

emphasis is on even growth allowing the best 

valorisation of the culture. 

For decorative aquaponics, we also 

recommend to maintain the culture in vegetation until 

day 60 with a peak in day 30. After this date, we 

recommend the replacement of the culture because the 

ornamental effect decreases dramatically: the plants 

grow in length, lose their leaves at the basis and have 

only one flower at the tip. 
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