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Abstract. Enrichment assortment of flowering plants in Romania present a 
particular interest to growers. In this sense, the research presented has 
been focused on species Passiflora quadrangularis, which appeared in our 
country in recent years. In vivo experiences consisted of deepening 
research into the production of planting material in this species by 
conventional and unconventional methods. In this regard, the influence of 
the rooting substrate on the Passiflora quadrangularis cuttings and the 
influence of the rooting biostimulators were observed. Based on the 
observations made, it was found that the best rooting substrate is peat, and 
the best biostimulator is Incit-2. For in vitro multiplication experimental 
factors were the culture medium and the type of explant. As a result of the 
research, it was observed that the highest percentage of callus was obtained 
on the M1 medium. The M4 medium variant had the best ability to 
regenerate explants from nodal segments. 
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 The introduction of new species for the variety 

of ornamental plants is a constant concern of specialists 

from all over the world, but also from our country. 

 The species Passiflora quadrangularis 

belongs to the Passifloraceae family, a liana cultivated 

especially for its fruit, but also highly appreciated for 

its decorative value. It is grown predominantly from 

warm and humid climates to moderate tropical sub 

tropical climates in South America [8].  

 Most commonly it is called granadilla, apricot 

vine, passion vine, mayapple, maypop, maycock, 

maracock, white sarsaparilla, depending on the area. 

 The fruit it produces is the largest of the fruit 

produced by the passifloracee, it is round or elongated, 

8-10 cm in diameter and 10-20 cm in length (can reach 

up to 30 cm in length), juicy pulp, yellowish-green in 

maturity. Nutrition facts per 100 g of fruit pulp: water 

88 g, protein 0.9 g, fat 0.2 g, carbohydrates 10.1 g, ash 

0.9 g, calcium 10 mg,  g carbohidrați,  phosphorus 22 

mg, iron 0.6 mg, niacin 2.7 mg and vitamin C 20 mg. 

The energy value amounts to 170 kJ/100 g [4]. 

 Plants obtained from seeds can start producing 

fruits only after 1 - 2 years, while the plants obtained 

by cuttings produce fruit from the first year of growth 

[6].  

 Fruits can be eaten raw, cooked or used for 

making beverages, are very tasty, have a mild flavor 

like melon, but it is a sweet acid. 

 The root has a diuretic, emetic, narcotic, and 

vermifug effect, but contains passiflorin, an 

anthelmintic that causes lethargy [8].  

 From leaves mixed with oil, is prepared an 

emulsifier which has a soothing, sedative effect. 

 The bark of the fruit also has a sedative effect 

and can be used in the treatment of headaches, asthma, 

diarrhea, dysentery, neurasthenia and insomnia [8]. 

 The paper aims at identifying and knowing 

some factors that are involved in the induction of 

regenerative processes, the ecological conditions that 

influence the development of the physiological 

processes, as well as the working techniques on the in 

vivo and in vitro propagation. Also, a comparative 

evaluation of the multiplication efficiency was sought 

by the two methods.  

 In 1993, an in vitro regeneration system was 

studied from leaves of leaves on Passiflora edulis. Leaf 

fragments were inoculated onto a modified MS 

medium containing 8.90 μM BAP or 8.90 μM and 2.32 

μM KIN. The sprouts appeared in about four weeks. 

Leaf segments inoculated on medium supplemented 

with 11.42 μM AIA, 10.74 μM ANA and 1.86 μM KIN 

formed callus only [1]. 

 In a study of Passiflora foetida species, they 

were used for multiplication leaf nodes and internodes, 

growing tips. Growth peaks produced 76% calus in a 

MS culture medium containing BAP and ANA at 

concentrations of 3.0 and 0.5 mg / l, respectively, the 

nodal segments generated sprouts and roots effectively 

(70% And 80%) in a culture medium containing 

auxins, AIB and AIA 1.0 mg / l [1]. 

 In 2002 a study aimed at possibilities of 

propagating the species Passiflora caerulea by 

conventional methods using cuttings with 2 to 3 nodes 
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and four substrates rooting (40% sol of land + 40% 

compost leaves + 20% sand, perlite and Jiffy-7). The 

highest rooting percentage was recorded in the perlite 

and between the 2 and 3 knots cuttings there were no 

significant differences [9]. 

 

Material and Method 
 

 The experience of the possibility of in vivo 

Passiflora quadrangularis propagation was carried out 

in the Didactic and Experimental Greenhouse of 

Ornamental Plants, of the U.S.A.M.V. Cluj-Napoca. 

The biological material from which the cuttings were 

harvested comes from P. quadrangularis which was 

brought from Naples Botanical Garden, USA, 

following biological material exchange (Fig. 1.).  

 

 
Fig. 1. Passiflora quadrangularis 

 (The mother plant from which the cuttings were taken) 

(Source: Original) 

 

 
Fig. 2. Shaped cutting (Source: Original) 

 For in vivo multiplication cuttings were cut to 

10 cm (Fig. 2). 

The experience was bifactorial organized with the 

following experimental factors: the rooting substrate 

with four graduations (S1 - perlite, S2 - peat + sand 1: 

1, S3 - peat + pearlite 1: 1, S4 - peat) and two rooting 

biostimulators with two graduations (Radistim-2 and 

Incit-2). The combination of the two experimental 

factors resulted in eight experimental variants (Fig. 3.). 

 

 
Fig. 3. Aspects from rooting cuttings in 

the four substrates (Source: Original) 

 

 After 40 days observations were made on the 

percentage of rooting and after 70 days biometric 

measurements were taken and the cuttings were 

planted in pots (Fig. 4). 

 

 
Fig. 4. Aspects from the transplantation of new plants 

in the pots (Source: Original) 

 

 The obtained results were interpreted by the 

variance analysis method, and the appreciation of the 

differences were done with the DL test [2]. 

 The biological material used to initiate in vitro 

culture consisted of nodal segments and leaf fragments 

from P. quadrangularis sprouts.  

 The cuttings micropropagation can provide 

genetically uniform progeny because there is no callus 

phase. It is considered that each sprout is a potential 

plant, which ensures that a very high multiplication 

rate can be maintained at a constant level over a large 

number of passages. The literature shows that the rate 

of multiplication can reach 104 - 108 / year [7]. 

 The in vitro experience was carried out in the 

Micropropagation Laboratory of the Institute of Life 

Sciences "King Mihai I of Romania" of the USAMV 

Cluj-Napoca, being a 2 x 4 bifactorial one. 

 The first factor used to initiate in vitro culture 

was the two types of explant: nodal segments and leaf 

fragments. 

 Inoculation was performed on four variants of 

the culture medium: M1-MS (Mourashige and Skoog) 

+ 0.5 mg / L AIA + 1 mg / L BAP; M2 - 1/2 MS 

without hormones; M3 - Anderson Rhododendron 

Medium without hormones; M4 - McCawn Woody 

Plant without hormones (Fig. 5.). 
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Fig. 5. Minicuttings inoculates on the M4 medium 

(Source: Original) 

 

 The Mourashige & Skoog (MS) medium has 

as its basic components macroelements,   

microelements, amino acids and vitamins. 

 Depending on the intended purpose, culture 

medium was supplemented with different hormones. 

Supplementation of the culture medium was done with 

auxins, indole acetic acid (AIA) as well as cytokines, 

represented by benzyl aminopurine (BAP). 

 The auxins were dissolved in 0.1 N sodium 

hydroxide solution and then diluted with bidistilled 

water to obtain stock solutions at a concentration of 

10%. 

 The cytokinin, respectively, benzyl 

aminepurine (BAP), was also dissolved in a small 

amount of 1N NaOH solution and then diluted with 

bidistilled water until a final stock solution of 10% 

concentration was obtained [3]. 

 The Anderson Rhododendron Medium 

(Anderson) culture medium has CaCl2, vitamins, 

sucrose, adenine sulphate and a gelling agent [10]. 

 The McCown Woody Plant culture medium 

consists of macroelements, microelements and 

vitamins in total concentrations of 2462.60 mg / l [11]. 

 To in vitro culture, both nodal and leaf 

fragments, all four culture media were supplemented 

with 20 g/l sucrose and 6 g/l agar.  

 The nodal segments and leaf fragments, after 

sterilization, were formed at a size of 0.5 cm. 

 Six weeks after the last passing, rhizogenesis 

was induced in a medium containing the auxin indolyl 

butyric acid (AIB), and the rooted plants were 

acclimated in peat. 

 

 

Results  
 

 The influence of biostimulators and the 

rooting substrate on rooting and the following 

morphological characters was studied during the in 

vivo experients: the length of the main sprouts, its 

thickness, the root length, the number of newly formed 

roots, the number of newly formed leaves. 
 

 
 

Fig. 6. Cutting rooted in peat (Source: Original) 

 

 
 

Fig. 7. Cutting rooted in perlite (Source: Original) 
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Table 1 

Results obtained at the cuttings rooting  

 

Analyzing the data in Table 1, is found that 

the cuttings are rooted 10.79 on average out of 30, and 

the variability depending on the variation between 0.0 

and 21,67 (V8 - cuttings treated with Incit and rooted 

in peat) (Fig. 6). The rooting percentage for each 

variation is between 0% and 72.33%. 

Table 2 

 

Summary of results on the influence of the rooting substrate and biostimulators 

on the rooting capacity of Passiflora quadrangularis cuttings 

No. 

Var. 

 

Variant 

Average rooting of the 

cuttings 

Relative rooting 

(%) 

Diference 

±d 

Significance 

of difference 

V1 Perlite/  Radistim 0.00 0.0 -31.67 oo 

V2 Perlite/  Incit 12.33 30.5 -19.34 o 

V3 Peat + Sand /Radistim 24.33 76.8 -7.33 ns 

V4 Peat + Sand /  Incit 26.67 66.0 -5.00 ns 

V5 Peat + Perlite /Radistim 36.67 115.8 5.00 ns 

V6 Peat + Perlite /  Incit 50.33 124.5 18.66 * 

V7 Peat /  Radistim 65.67 207.4 34.00 *** 

V8 Peat / Incit 72.33 179.0 31.92 *** 

Average experience (Mt) 31.67 100.0 -  

DL  5%                                                                                                                 13.71 

DL  1%                                                                                                                 20.52 

DL  0.1%                                                                                                              32.34 

 

 

 Analyzing the data in Table 2, it was found 

that on the peat substrate, both Radistim-2 and Incit-2 

cuttings overwhelmed the control variant, obtaining 

very significant positive differences, in addition, the 

cuttings treated with Incit-2 and rooted in the peat and 

perlite mixture presented significant positive 

differences compared to the average of the experience.

                                   

 

 

 

 

 

 

 

 

No. 

Crt. 

Rooting 

substrate 

Rooting  

biostimulator 

Number of 

cuttings 

Number of 

rooting cuttings 

Rooting percent 

(%) 

V1 Perlite Radistim-2 30 0.00 0.00 

V2 Incit-2 30 3.67 12.33 

V3 Peat + Sand Radistim-2 30 7.33 24.33 

V4 Incit-2 30 8.00 26.67 

V5 Peat + Perlite Radistim-2 30 11.00 36.67 

V6 Incit-2 30 15.00 50.33 

V7 Peat Radistim-2 30 19.67 65.67 

V8 Incit-2 30 21.67 72.33 

Average experience (Control) 10.79 36.04% 
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Table 3 

Summary of results on the influence of the rooting substrate and biostimulators 

on the length of the main sprouts of Passiflora quadrangularis 

  

 

Analyzing the Table 3 on the influence of the rooting 

substrate and the biostimulator on the length of the 

main sprouts, it was found that the length of the sprouts 

varied between 6.5 cm and 16.5 cm, the longest sprouts 

were obtained in the peat and in the mixture of peat 

and pearlit. 

   

Table 4 

Summary of results on the influence of the rooting substrate and biostimulators 

on the thickness of the main sprouts of Passiflora quadrangularis 

No. 

Var. 

 

Variant 

Sprouts 

medium 

thickness 

(cm) 

Relative 

thickness 

(%) 

Diference 

±d 

Significance of 

difference 

V1 Perlite/  Radistim 0.00 0.0 -3.93 oo 

V2 Perlite/  Incit 5.33 77.1 1.4 ns 

V3 Peat + Sand /Radistim 4.00 101.7 0.07 ns 

V4 Peat + Sand /  Incit 6.83 98.8 2.9 * 

V5 Peat + Perlite /Radistim 5.67 144.1 1.73 ns 

V6 Peat + Perlite /  Incit 7.83 113.3 3.9 ** 

V7 Peat /  Radistim 6.07 154.2 2.14 ns 

V8 Peat / Incit 7.67 110.8 3.74 * 

Average experience (Control)  100.0 0.00 ns 

DL  5%                                                                                              2.59 

DL  1%                                                                                              3.80 

DL  0.1%                                                                                           5.90 

 

 Analyzing the data in the Table 4 shows that 

the thickest sprouts showed the cuttings that were 

treated with Incit-2 in three rooting substrates, thus: in 

the peat and perlite mixture, the cuttings recorded 

distinctly significant positive differences, with a value 

of 7 , 83 mm, exceeding the control variant represented 

by the average of the experience, with 3.93 mm.

 

No. 

Var. 

 

Variant 

Sprouts medium 

lenght 

(cm) 

Relative lenght 

(%) 

Diference 

±d 

Significance 

of difference 

V1 Perlite/  Radistim 0.00 0.0 -9.29 oo 

V2 Perlite/  Incit 12.00 88.1 2.71 ns 

V3 Peat + Sand /Radistim 6.50 70.0 -2.79 ns 

V4 Peat + Sand /  Incit 13.67 100.3 4.38 ns 

V5 Peat + Perlite /Radistim 14.17 152.5 4.88 * 

V6 Peat + Perlite /  Incit 14.00 102.8 4.71 * 

V7 Peat /  Radistim 16.50 177.6 7.21 ** 

V8 Peat / Incit 14.83 108.9 5.54 * 

Average experience (Control)  100.0 -  

DL 5%                                                                                                                    4.52 

DL 1%                                                                                                                    6.63 

DL 0.1%                                                                                                                10.07 
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Table 5 

Summary of results on the influence of the substrate rooting and biostimulators 

on the root length of Passiflora quadrangularis 

  

No. 

Var. 

 

Variant 

Roots 

medium 

lenght 

(cm) 

Relative 

lenght 

(%) 

Diference 

±d 

Significance of 

difference 

V1 Perlite/  Radistim 0.00 0.0 -8.69 oo 

V2 Perlite/  Incit 17.53 132.2 8.84 ** 

V3 Peat + Sand /Radistim 6.67 76.7 -2.03 ns 

V4 Peat + Sand /  Incit 11.83 89.3 3.14 ns 

V5 Peat + Perlite /Radistim 16.10 185.2 7.41 ** 

V6 Peat + Perlite /  Incit 15.00 113.1 6.31 * 

V7 Peat /  Radistim 12.00 138.1 3.31 ns 

V8 Peat / Incit 8.67 65.4 0.02 ns 

Average experience (Control)  100.0 0.00  

DL    5%                                                                                          4.95 

DL    1%                                                                                          7.30 

DL     0.1%                                                                                     11.20 

 

Analyzing the data in the Table 5 it was found that in 

the pearlite (Fig. 7.) and in peat + pearlite substrate 

mixture there were distinctly significantly positive 

differences, the roots had an average length of 17,53 

and 16.10 cm. 

 Table 6 

 

Summary of results on the influence of the substrate rooting and biostimulators 

on the number of leaves formed by Passiflora quadrangularis cuttings 

No. 

Var. 

 

Variant 

The medium 

number of 

leaves 

Relative 

number 

(%) 

Diference 

±d 

Significance of 

difference 

V1 Perlite/  Radistim 0.00 0.0 -7.25 oo 

V2 Perlite/  Incit 7.00 63.2 -2.16 ns 

V3 Peat + Sand /Radistim 4.67 64.4 -4.49 ns 

V4 Peat + Sand /  Incit 10.33 93.2 1.17 ns 

V5 Peat + Perlite /Radistim 10.67 147.1 1.51 ns 

V6 Peat + Perlite /  Incit 12.00 108.3 2.84 ns 

V7 Peat /  Radistim 13.67 188.5 4.51 * 

V8 Peat / Incit 15.00 135.3 5.84 ** 

Average experience (Control)  100.0 0.00  

DL  5%                                                                                              3.71 

DL  1%                                                                                              5.57 

DL  0.1%                                                                                           8.82 
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Analyzing the data of Table 6 shows an average 

number of leaves ranging from 4.67 to 15. 

 In the case of in vitro multiplication, the rate 

of regeneration was very low, but was obtained a high 

percentage of callus, as can be seen from Fig. 8.

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

Fig. 8.  Results on in vitro callus and regeneration (Source: Original) 

  

Analyzing the graphic (Fig. 8) it was found 

that after in vitro propagation on all four culture media 

callus was obtained, but the highest percentage of 

callus was made on the M1 medium due to the 

hormone supplementation. On this medium, explants 

from nodal segments formed callus in a percentage of 

66.7%, being the highest percentage. 

The explants from leaf fragments also 

achieved the highest percentage of callus on the M1 

medium, 56.7% (Fig. 9). 

 

 
 

Fig. 9. Callus obtained on M1 medium 

(Surce : Original) 

 

 It can be noticed that minicuttings originating 

from nodal segments have achieved the highest 

percentage of callus, in all four culture media. 

 Regenerants were obtained only on M4 

medium (McCawn Woody without hormones) (Fig. 

10), only in nodal segments, in 23.3%, of this type of 

explant in the other media were not more regenerated 

plants. No regeneranted plants on any culture medium 

were obtained from leaf fragments. 

 
Fig. 10. Regeneranted obtained on M4 medium  

(Sursa: Original) 

 

Conclusions 
 

 The rooting substrate in which most of the 

cuttings were rooted was peat, and in both experiments 

the percentages were higher than 70%. 

 Although the highest rooting percentage was 

obtained in peat, the cuttings did not show the most 

significant differences in morphological characters due 

to the compactness of the substrate in relation to the 

root and due to poor drainage. 

 The perlite has the lowest rooting percentage 

for both experiments, with values between 12% and 

60%, but the cuttings that have succeeded in rooting 

have formed the longest roots, averaging 18.67 cm, the 

variability being very high, achieving even root length 

of 32 cm. In the case of cuttings treated with the 

Radistim biostimulator, no cuttings were rooted 

because of uneven conditions and disturbing factors. 
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