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ABSTRACT 
 
The production of Physalis peruviana L. in semi-tropical and tropical regions is an alternative. for 
medium and small farmers. However technical information aspects like seedling adaption, 
cultivation and production need attention. Thus, the objective of this work was to evaluate the effect 
of different substrates and container volume in the initial growth of Physalis peruviana L. seedlings. 
The work was conducted from September to November, 2019, in a greenhouse located at Fazenda 
Experimental of the Federal University of Espírito Santo. The experiment was conducted in 
completely randomised design with 6 treatment combinations I.e. (R1 = container with volume of 50 
cm

3
; R2 = container with volume of 280 cm

3
; and R3 = plastic cup with volume of 500 cm

3
) and two 

substrates (S1 = Bioplant
®
 and S2 = Provaso

®
 + soil 1:1) and was replicated four times. After 60 

days of experiment, the results demonstrated that the treatment composed by a container with 
volume of 500 cm

3
 + substrate Provaso

® 
+ soil provided a better seedlings growth and quality. 
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1. INTRODUCTION 
 
The genus Physalis contains several species of 
edible fruit with a sour and sweet taste [1]. 
Studies with populations of three different 
species (P. acutifolia, P. chenopodifolia and P. 
pubescens) indifferent that 78% of the species 
have agronomic potential, producing about 9.9 to 
18.5 t ha

-1
. This reveals the possibility that a wild 

resource with excellent nutritional properties can 
contribute to human nutrition [2]. 
 
Physalis peruviana L. is a fruit vegetable with 
high market added value, which stands out for its 
low production cost, making it accessible to small 
and medium producers, since cultivation in small 
areas allows high returns [3]. Having its center of 
origin in Andean countries, especially Colombia, 
Peru and Ecuador, its cultivation has expanded 
in tropical regions of America, emphasizing the 
commercialization of fresh and processed fruits 
[4]. 
 
The production of seedlings is one of the 
primordial steps for the adequate development of 
the crop, since physalis reproduce mainly in a 
protected environment [4]. However, to obtain 
quality seedlings, the size of the pool and the 
type of substrate are the first aspects required to  
be studied not only for volume available for root 
development but also for getting information 
regarding  nutritional status of the plants [5]. The 
size of the pool is related to the quality of the 
seedlings, with larger containers favoring the 
development of the root system, but it increases 
the cost of production and the price of the 
seedlings, as it demands a greater amount of 
substrate and use of labor [6]. 
 
The physical characteristics and areas of the 
substrate offer optimal conditions for good seed 
germination and promote the development of 
seedlings with maximum potential [7]. The 
emergence and initial growth are favored by 
good aeration, structure and water retention 
capacity, nutritional status, absence of infestation 
of pests, diseases and pathogens of the 
substrate [8]. 
 
As it is a relatively recent crop in the country and 
highly innovative in the state of Espírito Santo, 
technical information on the cultivation of 
Physalis is scarce, with most of the management 
(seedling production, staking, fertilization, 
herbicides and irrigation) carried out according to 

the tomato culture, as they belong to the same 
family. However, this lack of information makes it 
difficult for producers to make the decision to 
implant the crop. Therefore, there is a need for 
research that will define the correct production 
management of Physalis. In this context, the 
objective of this work was to evaluate the effect 
of different container volumes combined with 
different substrates on the initial growth of 
Physalis peruviana L. seedlings. 
 

2. MATERIALS AND METHODS 
 
The work was carried out during the months of 
September of November 2019, in a greenhouse 
located at the Experimental Farm, at the Federal 
University of Espírito Santo, Campus of the 
Centro Universitário Norte do Espírito Santo 
(CEUNES). 
 
A good quality fruit of the species were arranged, 
pulped and the extracted seeds were 
immediately packed on paper thereafter and kept 
in the laboratory, at room temperature for 24 
hours, in order to eliminate the excess of 
moisture. Seeds were stored in the Kraft® paper 
bag upto the time of sowing. Sowing was carried 
out in a greenhouse with temperature and 
humidity controlled at 28°C ± 2°C and 75 ± 5%, 
respectively. A completely randomized design 
was used, in a factorial scheme with the 
combination of three containers (R1 = tube with a 
volume of 50 cm

3
; R2 = tube with a volume of 

280 cm3 and R3 = plastic cups with a volume of 
500 cm

3
) and two substrates (S1 = Bioplant

®
 and 

S2 = Provaso® + soil in a 1:1 ratio) totaling six 
treatments, four replications, six plants per 
experimental unit and 144 plants as a whole. The 
soil used was taken from the Experimental Farm 
of the Federal University of Espírito Santo. The 
Provaso® substrate is composed of sugarcane 
bagasse, peat, limestone, class A agroindustrial 
organic waste, manure and poultry beds, ash 
and vegetable cake. The Bioplant® substrate is 
formed by sphagnum peat, coconut fiber, rice 
husk in a pineapple seed, vermiculite and 
nutrients. Sowing was carried out on September 
24, 2019, with two seeds sown per preparation at 
a depth of approximately 2 cm. 
 
After germination, the plants were thinned, 
leaving only the most vigorous per pool. Manual 
weeding was performed daily. The irrigation 
system adopted in the experiment was the 
sprinkler, being carried out three times a day for 
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six minutes each. No insect pest attack except 
white fly was observed during experimental time 
which were controlled by using insecticide 
LannateBR® + Agral in the dosage of 1 mL L-1 
of water. 
 
The variables analyzed includes number of 
leaves (NF), shoot length (CPA), stem diameter 
(DC), shoot dry matter (MSPA), root dry matter 
(MSR), total dry matter (MST) and Dickson's 
quality index (IQD) [9], through the equation 
MST(CPA/DC) + (MSPA/MSR). The variables 
number of leaves and height of aerial part were 
at the interval of 28, 35 and 42 days after sowing 
and the variable diameter of the collection 
evaluated 45 days after sowing. 
 
The experiment was concluded in 60 days by 
removing seedling from the containers and 
separating aerial part from root and were kept in 
separate paper bags. Roots were washed 
thoroughly to remove any attached substrate. 
The moisture were removed by paper towel 
before placing it in Kraft

®
 paper bags. The paper 

bags were  finally  kept  in oven at 60 ± 5°C, for a 
period of 72 hours. After this period, the samples 
were removed from the greenhouse and weighed 
on an electronic analytical balance and the 
results expressed in grams [10]. 
 
The collected data were analysed by using 
software [11]. With the aid of the data package 
ExpDes.pt version 1.2 [12], the averages were 
compared using the Tukey test at the level of 1% 
probability. 
 

3. RESULTS AND DISCUSSION 
 
There was a significant interaction between the 
factors container volume and type of substrate 
for the variable number of leaves (Table 1), with 
no statistical difference only between substrates 
associated with the tube with a volume of 50 
cm

3
. The treatments with higher volume 

associate with Provaso
®
 + soil  performed 

relatively better than other. The performance of 
container were recorded in the order of  500 cm

3
 

> 280 cm3 > 50 cm3. This result is probably due 
to the greater space provided by the larger 
containers. The use of a larger container allows 
better root formation, allowing seedlings to better 
exploit the volume of substrate available and, 
consequently, greater absorption of water and 
nutrients [13]. In addition, the Bioplant

®
 substrate 

has coconut fiber as its basic composition, which 
may have led to a loss of water, impairing the 
evaluated parameters, in addition to the low 

supply of nutrients. According to [14],  the 
availability of water in the substrate is essential 
for survival and, consequently, the formation of 
seedlings from vegetative or seed propagation. 
 

Table 1. Number of leaves of Physalis 
peruviana L. seedlings grown in different 

substrates and container volume 
 

 Substrates 
Containers Bioplant® Provaso® + solo 
50 cm3 6,66 cA 7,08 cA 
280 cm

3
 8,45 bB 10,87 bA 

500 cm3 9,91 aB 12,12 aA 
CV (%) 3,78 
Means followed by equal letters, uppercase in the 

lines and lowercase in the columns, do not differ from 
each other by Tukey test at 5% probability 

 
There was also a significant difference between 
the factors for the variable length of the aerial 
part (Table 2). The treatments formed by the 
volume of 280 cm3 + Provaso® + soil and volume 
of 500 cm

3
 + Provaso

®
 + soil were the best 

results for this analyzed characteristic. 
 

Table 2. Aerial part length (cm) of Physalis 
peruviana L. seedlings grown in different 

substrates and container volumes 
 

 Substrates 
Containers Bioplant® Provaso® + solo 
50 cm

3
 3,64 cB 5,22 cA 

280 cm3 6,62 bB 11,18 bA 
500 cm

3
 10,95 aB 15,16 aA 

CV (%) 9,23 
Means followed by equal letters, uppercase in the 

lines and lowercase in the columns, do not differ from 
each other by Tukey test at 5% probability 

 
In agreement with the present study, in an 
experiment carried out to produce Physalis 
peruviana L. seedlings in different substrates and 
containers, [15] found that the highest plant 
height occurred in the volume of the largest pool 
(400 cm

3
). The lower height of plants grown in 

the 50 cm3 pool is probably due to the lower 
volume of substrate, due to the limited space 
available, restricting the expansion of the root 
system, resulting in low availability of nutrients, 
hindering the development of the plant. 

 
[16], when analysed the effect of the mixture of 
various substrates on the emergence and initial 
development of açaí seedlings, they found that 
the soil + Provaso® mixture was the one that 
provided the best shoot length result, 



 
 
 
 

Oliveira et al.; IJPSS, 32(16): 50-56, 2020; Article no.IJPSS.62843 
 
 

 
53 

 

corroborating with the results found in this 
experiment. 
 
As shown in Table 3, there was also a significant 
interaction between the factors of container 
volume and type of substrate for the aerial part 
dry matter variable. Significant difference was 
observed in both substrate and container, with 
the exception of treatments with a volume of 50 
cm3, which showed no difference between 
substrate, as well as between the volumes of 50 
and 280 cm

3
 for the Bioplant

®
 substrate. The 

best results demonstrated were observed in the 
treatments containing the largest volumes and 
both substrates (volume of 500 cm3 + Bioplant® 

and 500 cm
3
 + Provaso

®
 + soil). 

 
Table 3. Aerial part dry matter of Physalis 
peruviana L. seedlings grown in different 

substrates and container volume 

 
 Substrates 

Containers Bioplant
®
 Provaso

®
 + solo 

50 cm3 0,08 bA 0,13 cA 
280 cm3 0,19 bB 0,40 bA 
500 cm3 0,44 aB 0,78 aA 

CV (%) 3,78 
Means followed by equal letters, uppercase in the 

lines and lowercase in the columns, do not differ from 
each other by Tukey test at 5% probability 

 
The highest dry matter values of aerial part were 
found in the largest seedlings produced in the 
largest container. As with the other variables, the 
lowest values were shown by the seedlings 
produced in the smallest volume container, with 
the Provaso

®
 substrate standing out again in 

relation to Bioplant®. These results may be 
related to the greater availability of nutrients in 
this substrate, associated with the greater space 
provided by the container. The availability of 
nutrients and organic matter from the substrate 
to the plant is considered essential to its 
development, as it is linked to the formation of 
carbon skeletons, enabling the accumulation of 
plant biomass [17]. 
 
The lower accumulation of phytomass or plant 
material can be explained by the fact that very 
small containers posses only small amounts of 
substrates, limiting the supply of nutrients and, 
consequently, causes the depletion of plant 
reserves in a short time [18]. Our results were 
also in line with these findings for most of the 
variable analysed. These results demonstrate 
that the substrate and the container exert great 

influence both in the formation of the root system 
and in the architecture of the aerial part. 
 
Similarly in case of castor seedling while using 
different containers of 50, 120 and 180 cm3 and 
plastic bags of 500 cm

3
, the highest weight of 

shoot dry matter was observed in the 500 cm
3
 

container [19]. The larger capacity container 
provided a greater volume of soil to be explored 
by the root system, increasing the absorption of 
water and nutrients, the rate of photosynthesis, 
providing greater production of photoassimilates, 
resulting in greater development of the aerial 
part. 
 
There was no significant interaction between the 
factors of container volume and type of substrate 
for the variables stem diameter, root dry      
matter, total dry matter and Dickson's quality 
index (Table 4), however, there is a significant 
difference in these variables when one    
container is compared to another, agreeing with 
previous results that demonstrate that the     
larger the container, the better the seedling 
response. 
 
The seedling grown in 50 cm3 witnesses smaller 
diameter, height and lesser number of leaves. It 
hinders the root system, and results in shortage 
of availability of water and nutrients  and, 
consequently, causes reductions in plant growth. 
Containers with greater volume, on the other 
hand, can accelerate development, in addition to 
allowing these plants to remain in the nursery for 
longer. Similar behavior was observed by [20], 
studying the effect of substrates and containers 
on the growth of passion fruit seedlings. 
 
Work carried out by [21], evaluating the quality of 
organic cucumber seedlings by combining 
different substrates and containers, found that 
the dry matter values of root, aerial part and total 
had an increase proportional to the volume of the 
container, the larger the container, the higher the 
values of the variables. 
 
The best seedling quality indexes were obtained 
in the largest volume container, as shown in the 
previous table and in the Provaso® + soil 
substrate, and attested in Table 5. The superior 
quality of seedlings produced with the Provaso

® 

substrate may be related to the fact that the 
benefits provided by its components, which favor 
soil drainage and aeration, increase nutrient 
levels and attenuate soil compaction and erosion 
[16]. 
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Table 4. Stem diameter (DC), root dry matter (MSR), total dry matter (MST) and Dickson quality 
index (IQD) 

 
Containers DC MSR MST IQD 

50 cm
3
 1,94 c 0,06 c 0,16 c 0,04 c 

280 cm
3
 2,88 b 0,21 b 0,50 b 0,11 b 

500 cm
3
 3,61 a 0,38 a 0,98 a 0,19 a 

CV (%) 12,41 37,21 27,87 21,89 
Means followed by equal letter in the columns do not differ from each other by Tukey test at 5% probability 

 
Table 5. Stem diameter (DC), root dry matter (MSR), total dry matter (MST) and Dickson quality 

index (IQD) of Physalis peruviana L. seedlings according to the type of substrate 
 

Substrates DC MSR MST IQD 

Bioplant
®
 2,41 b 0,17 b 0,41 b 0,09 b 

Provaso
®
 + solo 2,88 a 0,21 a 0,50 a 0,11 a 

CV (%) 12,41 37,21 27,87 21,89 
Means followed by equal letter in the columns do not differ from each other by Tukey test at 5% probability 

 
[22] reported that the chicken litter, a component 
present in Provaso

®
, proved to be a chemically 

active organic source, composing a good 
substrate whenever associated with a material 
that provides good physical characteristics, such 
as vegetable cake (castor, cotton, etc.), a 
compound obtained from the natural 
decomposition of organic matter sources and 
which is also present in the Provaso® substrate. 

 
[23] explain that Dickson's quality index is an 
indicator of seedling quality, which integrates the 
vigor and balance of the phytomass distribution. 
The inferior quality of the seedlings in the smaller 
volume container associated with Bioplant 
substrate, can be explained as a result of the 
moment in which the substrate is placed in a 
limited space, influencing the development of the 
seedlings, root system architecture and biological 
associations seedlings with the medium, being 
related to the translocation of water in the plant-
soil-atmosphere system [17]. 

 
As observed in this work, [15] in his experiment 
with physalis, evaluating different substrates and 
containers, found that the highest seedling 
quality index was in the largest volume container, 
associated with manure-based substrates, which 
are components that promote an increase in 
organic matter and nutrients, effects similar to 
that provided by the substrate Provaso® + soil, 
which promoted the highest quality index of 
Dickson in the present work. 
 
The variables stem diameter, root dry matter and 
total dry matter also showed the highest 
averages for the substrate Provaso

®
 + soil. A 

result similar to that found by [24] who, when 
analyzing the initial development of Physalis 
peruviana L. seedlings in different substrates 
(Solo, Provaso® and Bioplant®), observed the 
best averages for the Provaso

®
 substrate. 

 
In the present study, it was evident that for all the 
variables studied, the Provaso

®
 + soil substrate 

and the container with a volume of 500 cm3 
stood out among the others, both associated and 
analyzed separately. The results of current study 
indicates that not only selection of substrate is 
important for successful cultivation of this crop 
but selection of suitable size of container is also 
equally important as it will helps in seedling 
development and facilitates its management. 
 

4. CONCLUSION 
 
The treatment consisting of a volume of 500 cm3 

+ Provaso
®
 + soil was what provided the best 

growth and quality of seedlings. 
 
However, to find the ideal volume for the growth 
of physalis seedling, additional research is 
needed where containers with volumes greater 
than 500 cm3 can be tested in order to 
standardize the size of container. 
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