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Abstract Fuchsia’s are most popular outdoor plants, they are used for 
terrace and balcony decoration, are belonging to the genus Fuchsia, 
Onagraceae family. The flowers present different color and type (single, 
double and semi-double, variegated foliage). The most cultivated species is 
Fuchsia hybrida with a large number of cultivars. The aims of these 
researches were to improve the assortment of balcony plants with new 
cultivars of Fuchsia hybrida L. The experiences regarding the influence of 
different types of substrate on rooting of Fuchsia hybrida were placed in the 
greenhouse of Floriculture Department, from University of Agricultural 
Sciences and Veterinary Medicine - Cluj Napoca. The results concerning the 
influence of rooting substrate show that the best substrates were peat+sand 
and peat + perlite. Rooting delay was observed at all studied species, in the 
perlite substrate (control of experience). 
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The high consumption of outdoor plants for 

the balcony and terrace decoration in our country, 

determined to investigate the possibilities of 

propagation technology of Fuchsia hybrida L. The aim 

of these studies was to determine the influence of 

different rooting substrate on rooting process at five 

cultivars of ‘ladies teardrop’.  

The genus includes 110 species mostly shrubs 

or small trees, belonging to the Onagraceae family. 

Apparently more than 8000 cultivars have been listed, 

and a huge number of cultivars are utilized through the 

summer [1]. The majority of species are native to 

South America, but with a few occurring north through 

Central America to Mexico, and also several from New 

Zealand to Tahiti. One species, Fuchsia magellanica, 

extends as far as the southern tip of South America, 

occurring on Tierra del Fuego in the cool temperate 

zone, but the majority is tropical or subtropical. 

Fuchsia magellanica, is an important parent in many 

hybridization.  

The first species, Fuchsia triphylla, was 

discovered on the Caribbean island of Hispaniola 

(present day Dominican Republic and Haiti) in 1703 by 

the French Minim monk and botanist, Charles Plumier. 

He named the new genus after the renowned German 

botanist Leonhart Fuchs (1501–1566), from Tubingen 

University [2]. Fuchsia is a synonym for magenta. The 

first recorded use of fuchsia as a color name in English 

was in 1892. 

With so many cultivars, it is not surprising 

that many flower forms have been developed. The 

most decorative part of the flower is the tubular calyx 

(sepals), whose five lobes may be flared or reflexed 

backward. The calyx surrounds the inner corolla 

(petals), which may be single, semi-double, or double. 

The stamens and style may be highly colored and 

exserted (they stick out) as well [1]. The flowers have 

pendulous "teardrop" shape, borne in profusion 

throughout the summer and autumn, and all year in 

tropical species. The colors of species can vary from 

white to dark red, purple-blue, and orange, and can 

attract the hummingbirds that pollinate them. A few 

cultivars have yellowish tones, and recent hybrids have 

added the color white in various combinations.  

The ovary is inferior and the fruits are small 

(5–25 mm) dark reddish green, deep red, or deep 

purple, edible berry with subtle grape flavor spiced 

with black pepper. Each berry contains numerous very 

small seeds.  

The cultivars are dividing in three groups: first 

is with single flower, the second is with double and 

semi-double flowers, the third is with variegated 

foliage. 

 

Materials and Methods 
 

The researches concerning the influence of 

different types of substrates on rooting of Fuchsia was 

developing in the greenhouse belonging to the 

Floriculture Department of University of Agricultural 

Sciences and Veterinary Medicine - Cluj-Napoca. The 

greenhouse is old, flat glass, with semi-automatic 

equipment. Rooting was carried out on tables with 

substrate and growing trays.  
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The biological material used in experiments 

with Fuchsia hybrida L. was consisted in five cultivars, 

as following: "Herald" (pink with blue, simple flower), 

"Annabel” (white, double flower), „Billy Green” (pink 

with carmin, simple flower), „Dollar Princess” (pink 

with blue, double flower), „Spring of Pearls” (pink 

with white, simple flower) – Fig.1. 

The studied varieties are derived by simple 

and double flower groups. The control of the 

experience was the cultivar „Herald”. The experiment 

was carried out during 2010-2011, was organized an 

experience with two factors, the analyzed factors were: 

cultivars and rooting substrate: 

Factor A:  cultivars: a1 „Herald”    

                     a2 „Annabel”     

                     a3 „Billy Green”   

                      a4 „Dollar Princess” 

                      a5 „Spring of Pearls”                                                 

 

Factor B: rooting substrates: b1 perlite 

                                   b2  peat+sand (1:1) 

                                   b3  peat+perlite (1:1) 

 

Through the combination of those two factors 

were obtained 15 experimental variants, which were 

placed in randomized blocks, in three repetitions. 

 

 

 

 

  

 

 

 

 

 

 
Fig. 1. The studied cultivars (Herald, Annabel, Billy Green, Dollar Princess, Spring of Pearls ) 

 
For the propagation of fuchsia’s, on 

29.03.2010 were collected 10 cuttings for each variant 

from the healthy mother plants, vigorous and free from 

diseases and pests. Cuttings were made from the 

middle-aged healthy shoots. The prepared cuttings 

were treated with Radistim 1 for a better rooting. 

Biological material prepared before had been 

planted in three rooting substrates, as follows: 1. 

perlite, 2. peat + sand (ratio 1:1), 3. peat + perlite (ratio 

1:1), and the stalks being introduced in the substrate in 

an oblique position. Thickness of substrates for rooting 

was 8 cm. 

For a good rooting it was provided the 

following conditions: a temperature of 22 º C, a 

relative humidity of 80%. 

 

Results and Discussions 
 

In the table 1 are presented data concerning 

the total length of the analyzed cuttings. It appears that 

cultivars ‘Dollar Princess’ and ‘Spring of Pearls’ are 

most vigorous cuttings, with 9.07 - 9.15 cm, the 

difference is very significant compared to the control. 

‘Billy Green’ has a total length of 8.73 cm, which has 

distinct significant difference comparing with ‘Herald’. 

Table 1 

The unilateral influence of cultivar on the total length of Fuchsia cuttings 

 

Cultivar 
The total length of cutting 

±d (cm) 
Signification 

of difference Absolute (cm) Relative (%) 

Herald (Control) 8.47 100.0 0.00 - 

Annabel 7.73 91.3 -0.74 ooo 

Billy Green 8.73 103.1 0.26 ** 

Dollar Princess 9.15 108.0 0.68 *** 

Spring of Pearls 9.07 107.0 0.59 *** 

       LSD (p 5%)   0.16  

LSD (p 1%)   0.23  

   LSD (p 0.1%)   0.35  

 

Data concerning the rooting substrate are 

presented in table 2. All the substrate appears with non 

significant difference, which means that neither 

influenced the length of cuttings. 

 Combined influence between substrate and 

cultivar on the total length of Fuchsia cuttings is 

presented in table 3. It remarks the substrate consist in 

peat+sand, in case of ‘Billy Green’ and ‘Spring of 
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Pearls’, with very significant difference. The second 

substrate with good result was the second: peat+perlite 

in case of ‘Herald’, ‘Annabel’, and ‘Dollar Princess’.  

 The results concerning the unilateral influence 

of cultivars on the number of leaves of Fuchsia 

hybrida (Table 4), shows that Dollar Princess achieved 

a positive difference of 4.17 being very significant 

comparing with the control. 

 

Table 2 

The unilateral influence of substrate on the total length of Fuchsia cuttings 

 

Rooting substrates 
The total length of cutting ±d 

(cm) 

Signification of 

difference Absolute (cm) Relative (%) 

Perlite (Control) 8.60 100.0 0.00 - 

Peat+sand 8.64 100.5 0.04 - 

Peat+perlite 8.65 100.6 0.05 - 

LSD (p 5%)   0.18  

LSD (p 1%)   0.25  

   LSD (p 0.1%)   0.33  

 

Table 3 

 

The combined influence between substrate and cultivar on the total length of Fuchsia cuttings 

 

Experimental variants 
The total length of cutting 

±d (cm) 
Signification of 

difference Absolute (cm) Relative (%) 

Perlite x Herald (Control) 8.32 100.0 0.00 - 

Peat+sand x Herald 7.53 90.6 -0.78 ooo 

Peat+perlite  x Herald 9.57 115.0 1.25 *** 

Perlite x Annabel (Control) 7.73 100.0 0.00 - 

Peat+sand x Annabel 7.20 93.1 -0.53 o 

Peat+perlite  x Annabel 8.27 106.9 0.31 * 

Perlite x Billy Green (Control) 8.73 100.0 0.00 - 

Peat+sand x Billy Green 10.07 115.3 1.33 *** 

Peat+perlite  x Billy Green 7.40 84.7 -1.20 ooo 

Perlite x Dollar Princess (Control) 9.15 100.0 0.00 - 

Peat+sand x Dollar Princess 8.50 92.9 -0.65 oo 

Peat+perlite  x Dollar Princess 9.80 107.1 0.59 ** 

Perlite x Spring of Pearls (Control) 9.07 100.0 0.00 - 

Peat+sand x Spring of Pearls 9.90 109.2 -0.83 *** 

Peat+perlite  x Spring of Pearls 8.23 90.8 0.95 ooo 

LSD (p 5%)   0.40  

LSD (p 1%)   0.55  

   LSD (p 0.1%)   0.74  

 

Table 4 

The unilateral influence of cultivars on number of leaves of Fuchsia hybrida cultivars  

 

Variety 
Number of leaves 

±d  
Signification of 

difference Absolute  Relative (%) 

Herald (Control) 10.67 100.0 0.00 - 

Annabel 7.00 65.6 -3.67 ooo 

Billy Green 11.83 110.9 1.17 - 

Dollar Princess 14.83 139.1 4.17 *** 

Spring of Pearls 10.83 101.6 0.17 - 

LSD (p 5%)   1.18  

LSD (p 1%)   1.72  

   LSD (p 0.1%)   2.58  

Data regarding the influence of substrate on 

the number of leaves are presented in Table 5. The 

substrate consists in peat+sand overtakes the control 

with a positive difference of 0.70. 
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 The results presented in Table 6 show that the 

most efficient combinations were: Peat+sand x Billy 

Green, Peat+sand x Dollar Princess, Peat+perlite x 

Spring of Pearls with very significant difference. Good 

results were registered at the case of the next 

combinations: Peat+sand x Herald and Peat+perlite x 

Annabel. 

 Table 5 

The influence of substrate on the number of leaves at Fuchsia hybrida cuttings 

 

Rooting substrates 

Number of leaves 

±d  
Signification 

of difference 
Absolute  Relative 

(%) 

Perlite (Control) 11.10 100.0 0.00 - 

Peat+sand 11.80 106.3 0.70 *** 

Peat+perlite 10.20 91.9 -0.90 ooo 

LSD (p 5%)   0.33  

LSD (p 1%)   0.44  

   LSD (p 0.1%)   0.60  
 

Table 6 

 

The combined influence between substrate and cultivar on the number of leaves of  

 Fuchsia hybrida cuttings  

 

Experimental variants 
Number of leaves 

±d  
Signification of 

difference Absolute  Relative (%) 

Perlite x Herald (Control) 11.00 100.0 0.00 - 

Peat+sand x Herald 12.00 109.1 1.00 ** 

Peat+perlite  x Herald 9.00 81.8 -2.00 ooo 

Perlite x Annabel (Control) 7.00 100.0 0.00 - 

Peat+sand x Annabel 6.00 85.7 -1.00 oo 

Peat+perlite  x Annabel 8.00 114.3 1.00 ** 

Perlite x Billy Green (Control) 11.83 100.0 0.00 - 

Peat+sand x Billy Green 14.33 121.1 2.50 *** 

Peat+perlite  x Billy Green 9.33 78.9 -2.50 ooo 

Perlite x Dollar Princess (Control) 14.83 100.0 0.00 - 

Peat+sand x Dollar Princess 16.67 112.4 1.83 *** 

Peat+perlite  x Dollar Princess 13.00 87.6 -1.83 ooo 

Perlite x Spring of Pearls (Control) 10.83 100.0 0.00 - 

Peat+sand x Spring of Pearls 10.00 92.3 -0.83 o 

Peat+perlite  x Spring of Pearls 11.67 107.7 0.83 *** 

LSD (p 5%)   0.73  

LSD (p 1%)   0.99  

   LSD (p 0.1%)   1.35  

Table 7 

The unilateral influence of cultivars on diameter of rosette of Fuchsia hybrida cultivars  

 

Variety 
Diameter of rosette 

±d (cm) 
Signification of 

difference Absolute (cm)  Relative (%) 

Herald (Control) 12.39 100.0 0.00 - 

Annabel 11.58 93.4 -0.82 - 

Billy Green 17.06 137.6 4.66 *** 

Dollar princess 11.80 95.2 -0.59 - 

Spring of Pearls 11.41 92.1 -0.98 - 

LSD (p 5%)   1.49  

LSD (p 1%)   2.17  

   LSD (p 0.1%)   3.25  
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Regarding the unilateral influence of cultivars 

on diameter of rosette of Fuchsia hybrida (Table 7), 

can conclude that Billy Green registered the largest 

diameter of rosette (17.06 cm). The difference was 

4.66 cm, very significant comparing with the control. 

 In the table 8 are presented data concerning 

the influence of substrates on diameter of rosette of 

Fuchsia cultivars. Very significant differences are 

registered at the second substrate: peat+perlite. 

The combined influence between substrate 

and cultivar on the diameter of rosette at Fuchsia 

hybrida cuttings is presented in Table 9. Analyzing the 

results can conclude that the most significant 

differences were recorded at ‘Herald’, ‘Annabel’, 

‘Billy Green’, ‘Dollar Princess’ in the substrate 

composed by peat+perlite or peat + sand.  

 

Table 8 

The influence of substrate on the diameter of rosette at Fuchsia hybrida cuttings 

 

Rooting substrates 
Diameter of rosette 

±d (cm)  
Signification of 

difference Absolute (cm)  Relative (%) 

Perlite (Control) 12.83 100.0 0.00 - 

Peat+sand 12.03 93.7 -0.80 ooo 

Peat+perlite 13.69 106.7 0.86 *** 

 LSD (p 5%)   0.25  

LSD (p 1%)   0.34  

   LSD (p 0.1%)   0.46  

 

Table 9 

The combined influence between substrate and cultivar on the diameter of rosette at  

 Fuchsia hybrida cuttings  

 

Experimental variants 
Diameter of rosette ±d 

(cm)  

Signification of 

difference Absolute (cm) Relative (%) 

Perlite x Herald (Control) 12.38 100.0 0.00 - 

Peat+sand x Herald 10.67 86.1 -1.72 ooo 

Peat+perlite  x Herald 14.13 114.1 1.75 *** 

Perlite x Annabel (Control) 11.57 100.0 0.00 - 

Peat+sand x Annabel 12.67 109.5 1.10 *** 

Peat+perlite  x Annabel 10.50 90.8 -1.07 ooo 

Perlite x Billy Green (Control) 17.03 100.0 0.00 - 

Peat+sand x Billy Green 15.47 90.8 -1.57 ooo 

Peat+perlite  x Billy Green 18.67 109.6 1.63 *** 

Perlite x Dollar Princess (Control) 11.77 100.0 0.00 - 

Peat+sand x Dollar Princess 10.33 87.8 -1.43 ooo 

Peat+perlite  x Dollar Princess 13.30 113.0 1.53 *** 

Perlite x Spring of Pearls (Control) 11.40 100.0 0.00 - 

Peat+sand x Spring of Pearls 11.00 96.5 -0.40 - 

Peat+perlite  x Spring of Pearls 11.83 103.8 0.43 - 

 LSD (p 5%)   0.55  

LSD (p 1%)   0.75  

   LSD (p 0.1%)   1.02  

 

Regarding the influence of substrate on the 

number of roots at Fuchsia hybrida cuttings significant 

differences were recorded at the substrate composed by 

peat + perlite (Table10). 

In the case of the influence of substrate on the 

number of roots at Fuchsia hybrida cuttings, can 

conclude that very significant differences were 

registered at ‘Billy Green’ and ‘Dollar Princess’ (Table 

11). 

Concerning the combined influence between 

substrate and cultivar on the number of root at Fuchsia 

hybrida cuttings, statistical data show that in the 

substrate composed of peat + perlite root length is 

larger at ‘Billy Green’, accounting differences of 2.74 

cm being distinct significant compared with the control 

(perlite). It was registered positive significant 

differences at ‘Annabel’ in substrates composed by 

peat+perlite and ‘Spring of Pearls’ in peat + sand 

(Table 12). 
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Table 10 

The influence of substrate on the number of roots at Fuchsia hybrida cuttings 

 

Rooting substrates 
Number of roots 

±d (cm)  
Signification 

of difference Absolute  Relative (%) 

Perlite (Control) 8.10 100.0 0.00 - 

Peat+sand 7.40 91.4 -0.70 o 

Peat+perlite 8.80 108.6 0.89 * 

LSD (p 5%)   0.67  

LSD (p 1%)   0.91  

  LSD (p 0.1%)   1.23  

Table 11 

 

The unilateral influence of cultivars on number of root at Fuchsia hybrida cultivars  

 

Variety 
Number of roots  

±d (cm) 
Signification 

of difference Absolute  Relative (%) 

Herald (Control) 7.17 100.0 0.00 - 

Annabel 7.33 102.3 0.17 - 

Billy Green 9.33 130.2 2.17 *** 

Dollar Princess 10.00 139.5 2.83 *** 

Spring of Pearls 6.67 93.0 -0.50 - 

LSD (p 5%)   0.78  

LSD (p 1%)   1.13  

   LSD (p 0.1%)   1.70  

Table 12 

The combined influence between substrate and cultivar on the number of root at  

 Fuchsia hybrida cuttings  

 

Experimental variants 
Number of roots 

±d (cm)  
Signification 

of difference Absolute Relative (%) 

Perlite x Herald (Control) 7.17 100.0 0.00 - 

Peat+sand x Herald 7.33 102.3 0.17 - 

Peat+perlite  x Herald 7.00 97.7 -0.56 - 

Perlite x Annabel (Control) 7.33 100.0 0.00 - 

Peat+sand x Annabel 5.67 77.3 -1.67 o 

Peat+perlite  x Annabel 9.00 122.7 1.83 * 

Perlite x Billy Green (Control) 9.33 100.0 0.00 - 

Peat+sand x Billy Green 6.67 71.4 -2.67 oo 

Peat+perlite  x Billy Green 12.00 128.6 2.74 ** 

Perlite x Dollar Princess (Control) 10.00 100.0 0.00 - 

Peat+sand x Dollar Princess 9.00 90.0 -1.00 - 

Peat+perlite  x Dollar Princess 11.00 110.0 1.38 - 

Perlite x Spring of Pearls (Control) 6.67 100.0 0.00 - 

Peat+sand x Spring of Pearls 8.33 125.0 1.67 * 

Peat+perlite  x Spring of Pearls 5.00 75.0 -1.94 o 

LSD (p 5%)   1.49  

LSD (p 1%)   2.03  

   LSD (p 0.1%)   2.75  

 

Conclusions 

 
Analyzing the obtained results from 

researches with Fuchsia cuttings using different 

varieties and rooting substrates results the following 

conclusions: 

1. Analyzing the total length of cutting we can 

observe that the most vigorous variety with a length of 

9.15 cm was ‘Dollar Princess’ which recorded a 

difference of 0.68 cm being very significant compared 

with the control. Almost the same difference was 

recorded at ‘Spring of Pearls’. 

2. All the substrate appears with non 

significant difference, which means that neither 

influenced the length of cuttings. 
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3. It was studied the influence of cultivars on 

the number of leaves at Fuchsia cuttings. The results 

show that ‘Dollar Princess’ achieved a positive 

difference of 4.17, being very significant comparing 

with the control. 

4. Regarding the influence of substrate on the 

number of leaves can conclude that the substrate 

consists in peat+sand overtakes the control with a 

positive difference of 0.70. 

5. Concerning the influence of substrate on 

the number of roots at Fuchsia hybrida cuttings 

significant differences were recorded at the substrate 

composed by peat + perlite  

6. In the case of the influence of substrate on 

the number of roots at Fuchsia hybrida cuttings, can 

conclude that very significant differences were 

registered at ‘Billy Green’ and ‘Dollar Princess’. 
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