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Abstract  

 

Passiflora foetida L. has broad utility as a medicinal and ornamental plant; however, information regarding varieties and the 

physiological potential of their seeds are scarce. Here, we aim to evaluate in vitro and ex vitro germination behaviour and to adapt 

tetrazolium methodology for P. foetida var. glaziovii Killip. The botanical identification and characterisation were performed through 

the observation of morphological characters and consultation of the relevant literature. Ex vitro germination was performed on rolled 

and flat Germitest paper at continuous (25 °C) and alternating (20 and 30 °C; night and day, respectively) temperatures. Seeds with 

the completely removed integument were used for in vitro germination and tetrazolium tests. The in vitro germination test was 

performed with MS medium using seeds conditioned under different light qualities (white, red, far-red or darkness) and at two 

temperature regimes (25 °C; 20 and 30 °C alternating temperature). For the tetrazolium test, seeds were soaked in different 

concentrations of tetrazolium salt (2.5, 5.0, 7.5 or 10 g L-1) at different temperatures (30, 35, 40 or 45 °C) for two hours in the dark. 

This is the first record of P. foetida var. glaziovii, a wild herbaceous vine with glandular trichomes on its leaves, bracts and stipules; 

fruit bacoid, elliptic, glabrous, in Espírito Santo State, Brazil. The seeds are small (approximately 4.87 mm long and 2.15 mm wide) 

and non-photoblastic, and in vitro germination must be performed using an alternating temperature (20 and 30 °C) regime. The best 

result of germination was achieved using a concentration-temperature combination of 10 g L-1 tetrazolium and 30 °C. 

 

Keywords: Wild passion fruit. Propagation. Tissue culture. Light. Temperature. 

Abbreviation: MS_Murashige and Skoog, TZ_ tetrazolium test, CEUNES_Centro Universitário Norte do Espírito Santo, Herbário 

VIES_Herbário Vitória-Espírito Santo, UFES_Universidade Federal do Espírito Santo, BOD_ Biochemical Oxygen Demand.  

 

Introduction 

 

Passiflora foetida L. (Passifloraceae) is a self-compatible 

species (Faria and Stehmann, 2010) that is an important 

ornamental, medicinal, and ethnic plant. The species bears 

glandular trichomes, which can be found mainly on the 

bracts, stipules, and leaves. These trichomes produce a 

secretion that exhibits high protease, phosphatase, 

passifloricin, and alpha-pyrone-based insecticide activities as 

well as other substances that may inhibit the activity of 

metallo-proteases involved in tumour invasion, metastasis, 

and angiogenesis (Rosa and Dornelas, 2012). Considering the 

abundant compounds, it is clear why many studies have 

suggested the utilisation of P. foetida for the treatment of 

several diseases, including skin diseases, dizziness, headache, 

insomnia, hysteria, and anxiety, due to its antibiotic, sedative 

and antispasmodic properties (Rasool et al., 2011; Sathish et 

al., 2011). With respect to the great morphological variability 

of the species, the taxonomy of P. foetida infraspecific names 

is unclear and remains a primary focus for study (Araújo and 

Alves, 2007). According to the main global taxonomic 

databases (IPNI, 2013; The Plant List, 2013; Tropicos, 2013), 

there is currently still no consensus concerning the validity of 

Killip’s names. 

Among P. foetida varieties, P. foetida var. glaziovii is the 

variety most easily found in the North of Espírito Santo State, 

Brazil. This variety may bear some interesting features in 

terms of its physiology and seedling growth, as the plants can 

be grown in open, well-drained and pest-unprotected areas. 

According to Preisigke et al. (2015), this species also 

possesses the important feature of being highly resistant to 

Fusarium solani. The establishment of quality patterns 

requires an understanding of viable propagation methods and 

is dependent on information regarding the propagation and 

physiological potential of P. foetida var. glaziovii (Pires et 

al., 2012). Germination and tetrazolium (TZ) tests are among 

the main methods for evaluating the physiological potential 

of seeds, and the correct application of these methods is very 

important for generating satisfactory results for this species.  

Additionally, knowledge of the optimal conditions for the 

germination process in a species is essential; water, light, and 

temperature are the most relevant factors and are intricately 

linked to the metabolic pathways that function during 

germination (Baskin and Baskin, 1988). Similarly, for the TZ 

test, it is necessary to identify aspects such as the 

preconditioning, staining, and concentration of the TZ 
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solution as well as the time and temperature conditioning of 

the seeds. These steps will directly affect the intensity and 

uniformity of staining patterns; thus, if these factors are not 

well controlled, they may generate misinterpretations and 

uncertain results (Gaspar-Oliveira et al., 2009; Souza et al., 

2010).  

This work aims to describe the morphology of the species 

P. foetida var. glaziovii, to evaluate its germination behaviour 

in vitro and ex vitro and to adapt tetrazolium methodology to 

this particular variety. 

 

Results 

 

Morphological description of Passiflora foetida var. 

glaziovii  

 

Vines. Stems cylindrical, slender, striated, vinaceous; axillary 

tendrils; pinnatisect stipules. Leaves 3-lobed, 6.9-8.1 x 3.1-

4.2 cm, right lobe 2.0-3.1 cm width, left lobe 2.3-3.0 cm 

width, basis cordate, apex acute, subhastate, adpresso-hirsute 

above, densely ciliate, tector trichomes on upper leaf side, 

glandular trichomes on lower leaf side, margin waved, ciliate, 

presence of glandular trichomes; petioles 3.1-4.9 cm long, 

ciliate, presence of glandular trichomes; bracts-3, 2.0-2.5 cm 

long, persistent, bipinnatisect, segments shorter than half of 

midrib, greenish, ciliate, glandular trichomes. Hypanthia 

short-campanulate, greenish; sepals-5, oblong, corniculate, 

apex acute, presence of tector trichomes, lower side greenish, 

upper side whitish; petals-5, oblong, apex rounded, whitish; 

corona filiform, whitish and purple; nectary ring present; 

ovary-3 carpelar, glabrous; stigma-3s; stamen-5; fruit bacoid, 

elliptic, glabrous, greenish; seeds 1.95-2.29 x 4.24-4.93 mm, 

flat, oblong, blackish, tridentate apex, arillate, aril white (Fig. 

1). Examined material: BRASIL. Espírito Santo. São Mateus, 

Litorâneo, Campus do CEUNES, 01. II. 2013, fl./fr., Costa, 

P. R. 01(VIES).  

 

Germination potential of P. foetida var. glaziovii seeds 

 

The seeds have an average moisture content of 10 %, and the 

electrical conductivity measured was 0.694 μS cm-1 g-1. The 

seeds bear a rigid integument, which exhibits a reticulated 

surface on the central region. The apex is tridentate on both 

surfaces, with central projections slightly larger than those on 

the other parts of the seed, an acute base and a striate margin. 

The average seed size is as follows: 4.67 mm length, 2.15 

mm width, and 1.24 mm thickness. Soaking phases according 

to triphasic water absorption are presented in Figure 2. Phase 

I of the soaking process required two hours, during which the 

moisture content increased from 10 to 12 %. Thereafter, the 

water absorption velocity decreased drastically up to 94 h; 

this process is phase II, or the lag phase. Water absorption 

resumed after 96 h, and turgor pressure increased from 12 to 

13 % over the course of 24 h. This increase marks the 

beginning of phase III, during which active water absorption 

by the seeds occurs. However, there was no water absorption 

by the seeds after 120 h, and radicle protrusion was not 

observed. To verify whether germination dormancy was the 

reason for the absence of radicle protrusion, ex vitro 

germination tests were performed both in rolls and on paper. 

However, only one seed was observed to germinate in either 

test after 30 d with alternating temperatures of 20-30 °C. 

Once dormancy was detected, an in vitro pre-test was 

performed to determine the influence of the presence or 

absence of the integument during the in vitro germination of 

P. foetida var. glaziovii. 

After a week, it was possible to observe high levels of 

contamination on those seeds with an integument, whereas 

the seeds that had their integument removed remained clean 

and showed radicle protrusion. The positive results from the 

germination evaluation consequently enabled testing the 

effects of different light qualities and temperatures. Factorial 

analysis of temperature and light quality revealed no 

significance; therefore, the treatments were performed 

separately. After 14 d, there were no differences in the 

percentage of normal seedlings under the 25 and 20-30 °C 

temperature conditions. This changed after 30 d, however, 

with the percentage of normal seedlings being higher for 

seeds at 20-30 °C (Table 1). With respect to germination, P. 

foetida var. glaziovii seeds appeared indifferent to light 

quality, as shown in Table 2. This result suggests a non-

photoblastic behaviour (Fig. 3).  

The results of the tetrazolium tests showed thirteen main 

patterns of staining, and the evaluation of the seedlings from 

in vitro germination revealed four stages of growth. Thus, it 

is possible to suggest a pattern with four distinct vitality 

classes, which were assigned based on the association 

between embryo staining and seedling development. 

Embryos with a shiny red colour, a shiny pink colour or both 

were classified as high-vitality embryos, which can give rise 

to seedlings with well-developed radicle and stem systems 

(Class 1) (Table 3).  

Embryos showing a light pink colour, with less than 50 % 

of the cotyledons having no colour or a deep carmine red at 

the ends of the embryonic axis, were classified as low 

vitality, giving rise to seedlings with poorly developed stem 

and hypocotyl systems or even fused cotyledons or to seeds 

with primary radicle protrusion (Class 2) (Table 3). Embryos 

with 50 % or more of their cotyledons having no colour and a 

whitish or a deep carmine red embryonic axis can generate 

seedlings that are not well developed and that have no radicle 

system or rosette shape (Class 3) (Table 3). During the 

analysis, lateral damage to the cotyledons due to pressure 

from the Mini-Morse vise while removing the integument 

was detected. This damage was considered unnatural and was 

therefore not included in the analyses. 

Values referring to the association between TZ and in vitro 

germination are provided in Table 4. Germination 

frequencies from the TZ treatments and in vitro germination 

experiments were compared using the Chi-squared test. The 

results showed that the percentage probability values were 

higher than 5 %, which demonstrates that the differences 

were not statistically significant. Thus, a comparison of the 

frequencies of viable and unviable embryos revealed that 

both preconditioning the embryos at ambient temperature for 

12 h in distilled water and conditioning them with 10 or 5 g 

L-1 tetrazolium at 30 or 35 °C for two hours had an 83.03 % 

probability of producing viable embryos. These results were 

better than the frequencies from the in vitro germination test, 

though the difference in the number of viable embryos 

between the TZ and germination tests was less than 5 % 

(Table 4). Comparisons between the frequencies from the TZ 

and germination tests (Table 5) revealed that conditioning the 

embryos with 10 g L-1 tetrazolium at 30 °C resulted in the 

highest significance, with a frequency of 60.40 %. These 

results confirm the results presented in Table 5 that this 

treatment is optimal for performing tetrazolium tests on the 

seeds of P. foetida var. glaziovii. 

 

Discussion 

 

This report is the first of Passiflora foetida var. glaziovii in 

Espírito   Santo   State;   this   species   was   previously  only  
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Table 1. Percentage of normal and defective seedlings and hypocotyl length (cm) of P. foetida var. glaziovii at different temperatures. 

 

Temperatures (oC) 

Features 

14 days  30 days 

Normal seedlings 

(%) 

Normal 

seedlings 

(%) 

Defective 

seedlings 

(%) 

Hypocotyl 

length 

(cm) 

25 31.7 a*  33.5 b 52.3 a 7.7 a 

20-30 38.0 a  46.2 a 37.2 b 7.6 a 
*
Averages followed by the same letter indicate no significant differences according to the Tukey test, p > 0.05. 

 

 

 
Fig 1. Passiflora foetida var. glaziovii Killip. Adaxial leaf (a); tector trichomes on the upper surface (b); abaxial leaf (c); glandular 

trichomes on the lower surface (d); glandular trichome (e); flower (f); fruit (g); mature fruit (h); intact seed and seed bearing 

endosperm with integument removed (i). 

 

recorded from Rio de Janeiro State, Brazil. However, there 

are reports on P. foetida var. gossypifolia (Desv.) Mast. 

Trans. Linn. and P. foetida var. fluminensis (M. Roemer) 

Killip in different areas adjacent to Espírito Santo; the latter 

is the closest variety and is often confused with P. foetida 

var. glaziovii due to its glabrous ovary. Nonetheless, these 

species can be distinguished by the absence of trichomes on 

the vegetative organs, which is not true for P. foetida var. 

glaziovii. Knowledge of the morphological and physiological 

features of wild Passiflora species is especially important due 

to their high potential for use in the production of several 

substances. Indeed, these plants can be used as agricultural 

defensive and pharmaceutical bioactive crops, as well as for 

genetic improvement (Oliveira Júnior et al., 2010).  There is 

also evidence concerning the healing properties of Passiflora 

species used as medicinal plants by the Brazilian people 

(Silva et al., 2006; Marliére et al., 2008). An important 

consideration is that medicinal plants are usually cultivated or 

sold in fairs and street markets, where knowledge is 

accumulated and often transmitted orally (Verdam and Silva, 

2010). Thus, there is a high chance of poisoning due to the 

chemical content and toxicity of each sample, which may 

vary by taxon. It is therefore very important to know how to 

correctly identify the taxon to be used. Seed germination 

begins with water soaking, which initiates a sequence of 

metabolic changes that culminates in the emergence of the 

primary root in viable, non-dormant seeds (Carvalho and 

Nakagawa, 2000). Water absorption by a seed follows a 

triphasic pattern, and the time of each phase of germination 

depends on factors related to the seed, such as the 

permeability of the integument, the chemical composition, 

and the seed size. The soaking conditions, which include 

temperature, substrate composition, and the presence of plant 

regulators, are also important (Carvalho and Nakagawa, 

2000). 

The seeds of P. foetida var. glaziovii do not follow this 

triphasic pattern and show radicle protrusion after 120 h of 

soaking in water. This difficulty during germination was 

previously observed by Soares et al. (2012), who reported 

that P. foetida L. seeds might require months to germinate, 

most likely due to dormancy. 

In vitro propagation is a promising approach for generating 

aseptic seedlings and for reducing or overcoming dormancy, 

in addition to other possibilities, such as obtaining virus-free 

seedlings (Prammanee et al., 2011) and producing secondary 

metabolites (Passos et al., 2004; Rosa and Dornelas, 2012). 

Complete removal of the seed integument is an essential step 

for the in vitro germination of Passiflora edulis f. flavicarpa 

(Dias et al., 2009; Rêgo et al., 2011), P. cincinnata (Dias et 

al., 2009; Dias et al., 2010), P. foetida (Rosa and Dornelas, 

2012), and P. foetida var. glaziovii.Temperature also directly 

influences germination because it can affect water absorption 

and the biochemical reactions involved in metabolism. These 

factors all vary according to the particular species, which will 

have a specific temperature range within which its seeds will 

germinate (Zucareli et al., 2009). As found for P. foetida var. 

glaziovii, alternating temperatures of 20-30 °C were most 

favourable for the germination of Passiflora edulis f. 

flavicarpa Deg. (Osipi and Nakagawa, 2005) and Passiflora 

alata Dryander (Zucareli et al., 2009). This behaviour 

suggests a probable adaptation to natural fluctuations in the 

environmental temperature (Borges and Rena, 1993). 
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Table 2. Percentage of normal and defective seedlings and hypocotyl length (cm) of P. foetida var. glaziovii under different light 

qualities. 

 Features 

Light quality 

14 days  30 days 

Normal 

seedlings 

(%) 

 Normal 

seedlings 

(%) 

Defective seedlings 

(%) 

Hypocotyl 

length 

(cm) 

White  33.5 a*  35.1 a 44.6 a   4.3 c 

Red 31.0 a  41.0 a 43.5 a   6.3 b 

Far-red 31.0 a  35.5 a 48.5 a   9.1 a 

Darkness 44.0 a  48.0 a 42.5 a 10.8 a 
*Averages followed by same letter indicate no significant differences according to the Tukey test, p > 0.05. 

 

 
Fig 2. Soaking curve for P. foetida var. glaziovii seeds. 

 

Temperature is usually associated with light, an important 

factor affecting germination, and the effect of light can be 

positive, negative or neutral (Balaguera et al., 2010). The 

non-photoblastic character of P. foetida var. glaziovii seeds 

facilitates their germination in environments with high, low 

or no light levels. Therefore, this species can occupy different 

micro-habitats in the forest or even on ground covered with a 

layer of stones or leaves (Vieira et al., 2010).  

Although the germination test is most often used for 

evaluating seed vitality, the tetrazolium (TZ) test is gaining 

popularity due to certain advantages (Ista, 2004). The TZ test 

considerably reduces the time needed to assess germination 

potential, which is especially useful when the seeds must be 

sown immediately after harvesting (Brasil, 2009; Hosomi et 

al., 2012). Other advantages include insensitivity to fungi, 

low cost and the possibility of estimating vigor as well as the 

possibility of assessing viability in seeds that are dormant or 

that germinate slowly (Ista, 2004; Ribeiro et al., 2010; 

Grzybowski et al., 2012). In addition, according to the 

International Seed Testing Association (Ista, 2004), the TZ 

test has the potential to resolve problems detected in the 

germination test when the reasons for seedling abnormalities 

are unclear. 

However, using the TZ test requires experience because the 

evaluation and interpretation of the results from TZ staining 

should be performed individually using a stereomicroscope, 

and decisions must be made at the time of reading (Custódio 

et al., 2012). Nevertheless, the use of digital images, which 

can be stored, expanded and subsequently evaluated in more 

detail, helps to reduce errors (Custódio et al., 2012). Hosomi 

et al. (2011) used TZ images to evaluate Cattleya sanguiloba 

and Cattleya granulosa seeds and were able to identify 

viable, unviable, or empty seeds.  

Moreover, the lack of reference of TZ staining patterns for 

Passiflora makes it difficult to evaluate the results. In some 

studies in which the TZ test was performed to evaluate the 

viability of Passifloraceae seeds, such as in P. alata (Zucareli 

et al., 2003; Ferreira et al., 2005) and P. setacea (Pádua et al., 

2011), no images were provided that could be used for 

comparison with other species, such as in the present study 

(P. foetida var. glaziovii). When the hard seeds of P. alata 

were evaluated by the TZ test to determine the percentage of 

dormant and damaged seeds, viable seeds showed red or pink 

staining, whereas unviable seeds were milky-white or red 

(Zucareli et al., 2003). Pádua et al. (2011) evaluated the seeds 

of P. setacea and observed that viable seeds showed pinkish 

colouration in at least half of the cotyledons and throughout 

the embryonic axis. These examples highlight the importance 

of standardisation and comparison between staining results. 

The choice of appropriate methodologies for the use of TZ 

should be based on how easily viable and non-viable seeds as 

well as different physiological qualities can be differentiated. 

According to Azerêdo et al. (2011) and Clement et al. (2012),  

the results obtained in the TZ viability test and the 

germination test should be similar, allowing for no more than 

a 5 % difference. 

 

Materials and Methods 

 

Plant materials 

 

Samples of P. foetida var. glaziovii Killip from the 

Experimental Farm of the University Centre of Northern 

Espírito Santo (CEUNES)/Federal University of Espírito 

Santo (UFES) were collected, propagated by cuttings, and 

cultivated under controlled conditions in a greenhouse.  

 
Morphometry of fruits and seeds de P. foetida var. glaziovii 

 

Taxonomic identification, morphological characterisation, 

and terminology were in accordance with Vidal and Vidal 

(2000). Seed size – The length, width, and thickness of 50 

seeds were measured using fine-precision (0.1 mm) digital 

callipers. All measurements were performed according to 

Perez-Cortez et al. (2002); the length was determined from 

the top to the base, and the width and thickness were 

determined from the medial region. 
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Table 3. Staining patterns of P. foetida var. glaziovii embryos subjected to the tetrazolium test and vitality classes related to the 

development of in vitro-cultivated seedlings.  

Staining pattern Class/Vitality Development 

Shiny red, shiny pink or both 

 

1/High 

 

Well-developed aerial and radicular systems 

 
Light pink; less than 50% of the cotyledons 

with no staining; ends of the embryonic axis 

deep carmine red  

 

2/Low Hypocotyl and aerial system not well developed; 

cotyledons fused; only root present 

 

50% or more of the cotyledons with no colour; 

end of embryonic axis white or deep carmine 

red 

 

3/Unviable Defective 

 

 

Embryo without colour; embryo deep carmine 

red; embryo half white/half deep carmine red 

 

4/Damaged or dead Embryos with no development 

 

 

 

Fig 3. P. foetida var. glaziovii samples after 30 d of conditioning under white light (a), red light (b), far-red light (c), and darkness 

(d).  
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Table 4. Comparison of the frequencies (number and percentage) of viable and unviable embryos between the tetrazolium and in 

vitro germination tests. 

  Tetrazolium test 

   Viable 

embryos 

 Unviable 

Embryos 

 

Temperatures 

(oC) 

Tetrazolium (g 

L-1) 

Number of 

seeds 

(Number) (%)  (Number) (%) Probability 

(%) 

 

 

30 

2.5 50 2 4  48 96 0.14 

5.0 50 23 46  27 54 14.93* 

7.5 50 32 64  18 36 0.13 

10.0 50 17 34  33 66 83.03 

 

 

35 

2.5 50 11 22  39 78 49.40 

5.0 50 17 34  33 66 83.33 

7.5 50 31 62  19 38 0.26 

10.0 50 25 50  25 50 6.62 

 

 

40 

2.5 50 19 38  31 62 52.62 

5.0 50 27 54  23 46 2.58 

7.5 50 34 68  16 32 0.03 

10.0 50 25 50  25 50 6.62 

 

 

45 

2.5 50 32 64  18 36 0.13 

5.0 50 19 38  31 62 52.63 

7.5 50 9 18  41 82 24.17 

10.0 50 30 30/60  20 40 0.49 

  In vitro germination test 

20-30  50 15 30  35 70 - 
*
Values of p > 0.05 do not differ statistically from in vitro germination test. 

 

 

Table 5. Comparison of the frequencies from the tetrazolium and in vitro germination tests with respect to seedling growth. 

Temperatures 

(°C) 

Tetrazolium 

(g L-1) 
Normal seedlings Defective seedlings 

Damaged/Dead 

 

Probability 

(%) 

30 

2.5 2 5 43 0.00 

5.0 23 25 2 1.16 

7.5 32 17 1 0.03 

10.0 17 25 8 60.40* 

35 

2.5 11 35 4 2.88 

5.0 17 26 7 44.39 

7.5 31 15 4 0.36 

10.0 25 16 9 12.34 

40 

2.5 19 28 3 4.16 

5.0 27 11 5 0.65 

7.5 34 15 10 1.39 

10.0 25 15 10 11.27 

45 

2.5 32 15 3 0.13 

5.0 19 23 8 52.98 

7.5 9 34 7 8.46 

10.0 30 15 5 0.84 

  In vitro germination test 
20-30 - 15 23 12 - 

                                      *Values of p > 0.05 do not differ statistically from in vitro germination test. 

 

 

Seed germination potential 

 

The arils of the seeds were completely removed using 

calcium oxide by rubbing on a plastic strainer and washing 

under running water. The seeds were placed on blotting paper 

for 72 h at ambient temperature (25 °C) for dehydration and 

analysis. 

Water content – The water content was determined by the 

kiln method at 105 ± 3 °C for 24 h. Seed weight was 

measured for four replicates of 50 seeds, and the data are 

expressed as percentages (Brasil 2009). 

Electrical conductivity – Four replicates of 50 seeds were 

weighed and immersed in plastic cups containing 75 mL of 

distilled water. The seeds were kept in a BOD at 25 °C for 24 

h. After this time, the electrical conductivity of the soaking 

solution was analysed using an EC-1382 conductivity 

analyser, with the results are presented in μS cm-1 g-1 

(Barbosa et al., 2012).  

Soaking curve – Soaking was performed at ambient 

temperature (25 °C) with two replicates of 50 seeds. The 

seeds were uniformly aligned on two Germitest discs that had 

been wetted with distilled water to 2.5 times the weight of the 

dry paper. Analyses were performed every hour for the first 

12 h and every 24 h thereafter. This method evaluates the 

water content over time. 

Germination ex vitro – Four replicates of 50 intact seeds 

were germinated on three Germitest discs in Petri dishes 

containing two layers of Germitest discs wetted with distilled 
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water to 2.5 times the weight of the dry paper. The seeds 

were kept in a BOD using constant (25 ºC) and alternating 

(20 and 30 °C, night and day respectively) temperatures with 

a 12 h photoperiod. Evaluations were performed on days 14 

and 30 following sowing, and the results are presented as the 

percentage of normal and defective seedlings (Brasil, 2009). 

Germination in vitro– Integuments were completely removed 

using a Mini-Morse, and the seeds were then placed in a 

laminar flow chamber where they were disinfected with 70% 

ethanol for one minute and a commercial sodium 

hypochlorite solution (2.5 %) for 15 min. Next, the seeds 

were washed three times using distilled water and autoclaved. 

Glass bottles containing 50 mL of MS culture medium were 

used for sowing (Murashige and Skoog, 1962), with four 

replicates of 25 seeds under various temperatures (25 ºC and 

20-30 ºC) and light quality (white, red, far-red and darkness). 

To determine the temperatures used, the conventional 

Passiflora edulis Sims methodology of Brasil (2009) was 

followed. White light was produced by four 20 W fluorescent 

lamps fastened internally to the door of the BOD. Red light 

was produced by overlaying two sheets of red cellophane, 

with far-red light produced using two sheets of blue 

cellophane in addition to the two sheets of red. Darkness was 

achieved by surrounding the glass bottles with Black bags 

(Menezes et al., 2004). All conditions were completely 

randomised using the simple factorial 2x4, with two 

temperatures and four light qualities. Averages were 

compared using the Tukey test (5 % probability) with the 

Genes software (Cruz, 2013). 

Tetrazolium test – Integuments were completely removed 

from five replicates of 50 seeds, as described above, and the 

seeds were then pre-conditioned in distilled water for 12 h at 

ambient temperature (25 °C). The seeds were immersed for 

two hours in different concentrations of 2,3,5-triphenyl 

tetrazolium chloride (2.5, 5.0, 7.5 and 10 g L-1) at 30, 35, 40 

and 45 °C. After two hours, the samples were washed and 

immersed in distilled water to remove the embryos using a 

scalpel blade. Images were captured and analysed using a 

Leica SGD stereoscopic microscope and Leica EC3 camera. 

The colour intensity and embryo viability were classified as 

shiny red (strong and alive tissue), deep carmine red or light 

pink (damaged tissue), and whitish or yellowish (dead tissue). 

 

Statistical analysis 

 

In vitro germination was performed to associate staining 

patterns with the vitality classes. Five replicates with ten 

seeds were sterilised as described above. The seeds were kept 

in a BOD for 30 d at 20-30 °C with white light and a 

photoperiod of 12 h and then classified according to their 

developmental stages (Brasil, 2009). To compare the 

temperatures and the quality of light we used the Tukey test, 

p > 0.05. To analyse the association between TZ and in vitro 

germination, the number of embryos belonging to each class 

was calculated using the Chi-square test with p > 0.05 using 

Bioestat 5.0 software (Ayres et al., 2007). 

 

Conclusions 

 

This is the first record of Passiflora foetida var. glaziovii 

Killip in Espírito Santo State, Brazil. P. foetida var. glaziovii 

is a wild species characterised as an herbaceous vine with 

glandular trichomes on its leaves, bracts and stipules. The 

plant has small, approximately 4.87 mm long and 2.15 mm 

wide, non-photoblastic seeds, for which in vitro germination 

must be performed using a temperature regime of 20-30 °C. 

The best results with the tetrazolium test were achieved using 

a combination of 10 g L-1 tetrazolium and a temperature of 30 

°C. 
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