
 

 

 

 

Research Paper 

Heteropterys tomentosa SEEDLINGS QUALITY PRODUCED IN 
DIFFERENT SUBSTRATES  

Ludmila Porto Piton1, Maria de Fátima Barbosa Coelho2, Elisângela Clarete Camili2 

and Vanessa Damasceno Gonçalves1 

1Mestre em Agricultura Tropical – Universidade Federal de Mato Grosso 
2Professora, Doutora - Universidade Federal de Mato Grosso. 

Abstract 

The objective of this study was to evaluate the quality of Heteropteristomentosa 
seedlings produced in different substrates. The treatmentswere: Cerrado soil, 
Bioplant, Cerrado soil + manure (1:1), Cerradosoil + vermiculite (1:1), Cerrado 
soil + coconutfiber (1:1), Cerrado soil + charcoal (1:1), Cerrado soil + 
carbonizedricebark (1:1), Cerrado + guaranabark(1:1), Cerrado soil + manure + 
vermiculite (1:1:1) Cerrado soil + coconutfiber + charcoal+ carbonized rice bark 
+ guaranabark (1:1:1:1:1). Was evaluated emergency, survival and quality of 
seedlings through the morphological relations and chlorophyll content. The 
experimental design was completely randomized with three replications of five 
plants each. All samples showed results higher than 50% of emergency and 
survival of Heteropteris tomentosa seedlings except the soil + cattle manure, 
which showed no seedling emergence. Regarding the morphological 
development, the seedlings developed on substrates containing Cerradosoil + 
guarana bark and Cerradosoil + coconut fiber + charcoal +carbonized rice bark + 
Guaranabark stood out compared to the others. For the quality, it was observed 
that the seedlings developed in the evaluated substrates, showed similar results. 
For the total chlorophyll content, soil + carbonized rice bark stood out. It is 
concluded that for the production of Heteropteris tomentosa seedlings 
substrates containing guarana bark and carbonized rice bark, provide seedlings 
with better morphological development and quality standard. It is not 
recommended to use cattle manure and coconut fiber to produce Heteropteris 
tomentosa seedlings. 
Key words: Heteropteris tomentosa, substratos alternativos, planta medicinal, 
parâmetros morfológicos, plântula. 

INTRODUCTION 
Heteropteris tomentosa is native semi-shrubby plant Brazilian Cerrado, belonging to the 
family Malpighiaceae, mainly known for its medicinal properties, used to combat nerve 
diseases, as well as being an antioxidant and aphrodisiac [1] [2]. This species is not 
listed in the Seed Analysis Rules, national or international, requiring the development of 
appropriate methodology related to growing conditions, such as the production of 
seedlings to proceed to future research. 
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Among the important aspects that should be considered in the production process of 
native plants undomesticated, the quality of the substrate is a key requirement for the 
success of [3] activity, by providing suitable conditions for germination, growth, 
adaptation and development of plants. To do so, regardless of its composition, it is 
necessary to know the physicochemical properties of the substrates. 
According to [4], the physical properties of the substrate are considered very important 
because a good substrate should have attribute good aeration to enable the diffusion of 
oxygen to the roots, good water storage capacity, low density, in addition the low cost 
and free of pathogens. 
Regarding the chemical properties, the total content of soluble salts, pH, and cation 
exchange capacity deserve special attention. The use of substrates with excess nutrients 
is not recommended, since the soluble salts can harm the plant growth, while unsuitable 
pH values, influence the availability of nutrients in physiological imbalances and [5] [6]. 
According to [7], which expresses the fertility potential of a substrate is the ability to 
exchange cations. 
It is necessary that the substrate provides ideal conditions for the development of 
seedlings. If one of these characteristics are unfavorable, the system can become 
unbalanced, difficult germination, development and management in the production [8]. 
Thus, the aim of this study was to evaluate the quality of Heteropteris tomentosa  
seedlings in different substrates. 
 
MATERIALS AND METHODS 
The study was conducted from August to December 2014, in the municipality of Várzea 
Grande - MT under geographic coordinates 15º38 'S and 56º07'W with 190 m of 
altitude. The local climate is Savana type (Aw) based on Köppen classification, being 
tropical, with a dry season (autumn-winter) and rainy season (spring-summer). 
The Heteropteris tomentosa seed were manually collected from plants located in the 
municipality of Chapada dos Guimarães, which were stored in paper bags and then 
taken to the Seed Laboratory of the Federal University of Mato Grosso (UFMT) Campus 
Cuiabá. 
The experiment was conducted with 50% shade obtained with black shading screen. 
The experimental design was completely randomized with ten treatments (substrates) 
with three repetitions, each repetition consisted of five cups drilled 200 mL. 
The substrates used were obtained from different mixtures and prepared by hand 
homogenization with the following proportions: Cerrado soil, Bioplant, Cerrado soil + 
cattle manure (1:1), Cerrado soil + vermiculite (1:1), Cerrado soil + coconut fiber (1:1), 
Cerrado soil + charcoal (1:1), Cerrado soil + carbonized rice bark (1:1), Cerrado + 
guarana bark (1:1), Cerrado soil + manure + vermiculite (1:1:1) Cerrado soil + coconut 
fiber + charcoal + carbonized rice bark + guarana bark (1:1:1:1:1).Subsequently, a 
sample was collected from each substrate to perform chemical and physical analyzes in 
a specialized laboratory. 
The soil was from the city Várzea Grande - MT, classified as typic dystrophic. The 
coconut fiber, charcoal and carbonized rice bark were coming from nursery producing 
seedlings. The guarana bark was extracted from fruit collected from plants in the city of 
Juina - MT. 
As the substrates were previously moistened, they were slightly compressed in the 
cups, for better accommodation. Then there was the sowing two seeds in each cup at a 
depth of 1 cm. Subsequently, the cups were distributed by means of a draw bench of 
2.30 m long, 0.60 m wide and 1.0 m high from the ground level. 
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Irrigation was carried out two to three times a day by manual watering in order to keep 
constantly moist substrates. 50 days after sowing was done thinning, leaving only the 
larger changes in each container. 
Daily readings of the number of seedlings were carried emerged 50 days after sowing, 
considering how the seedlings emerged that showed the cotyledon petiole above the 
substrate. At the end of that period, it was given emergency percentage, the percentage 
of survival and calculated the emergence speed index (ESI) using the methodology [9]. 
At 100 days after sowing the seedlings were transported to the Seed Laboratory UFMT, 
which were removed from the cups and washed to remove the substrate added to the 
root system. Then the following morphological evaluations were made: height (cm); 
stem diameter (mm); number of leaves; root length (cm) and shoot fresh and dry 
weight of roots and total (g). 
The height was determined with the aid of graduated scale, considering the distance 
from the level of the substrate to the highest sheet. The stem diameter was determined 
using a digital caliper, measuring the diameter of the stem within the substrate. To 
measure the length of the root was used graduated ruler and was considered the length 
of roots. 
To determine the fresh weight, it was separated the root system of aereal part and 
weighed separately on a precision scale (0.0001 g). Then, to obtain the dried pasta, the 
separate parts were placed in paper bags and dried in an air forced circulation stove at 
60 °C for 24 hours. After drying, the material was again weighed on a balance of 
accuracy (0.0001 g). 
To determine the quality of seedlings, reading is performed in the chlorophyll content in 
the second fully expanded leaf using the portable measuring chlorophyll, chlorophyll 
ClorofiLogFalker®. 
Still,to determine the quality of seedlings, the following relationships between the 
characteristics were carried out: dry mass of the aerial part/dry; weight of the roots; 
height/diameter and height/dry weight of shoot. It was also determined Dickson 
Quality Index (DCI) using the methodology [10]. 
Data were submitted to analysis of variance, and the significant factors for the F test had 
their levels compared by Tukey test at 5% probability in the computer program Assistat 
7.7 Beta [11].  
 
RESULTS AND DISCUSSION  
The results of chemical and physical analyzes of the substrates are shown in Table 1. It 
is observed that the pH in water ranging from 6.1 to 8.0, values above those considered 
very suitable for various cultures, since [12 ] shows pH reference values on substrates 
of water recommended by some authors, between 5.0 and 5.8. However, [13] 
mentioned that the pH range considered optimal for the cultivation varies according to 
the substrate, with the environment and with culture. 
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Table 1.Results of chemical analysis and physical substrates used for production node-
to-dog seedlings.Várzea Grande, MT, Brazil. 2014. 

TRAT 
pH P K Ca+Mg Ca Mg H SB CTC SB 

H2O CaCl² mg/dm³ cmolc/dm³ cmolc/dm³ % 
T1 6,5 5,8 12,8 58 3,6 2,6 1,0 1,5 3,8 5,2 72,1 
T2 6,3 5,6 345 1340 10,1 7,4 2,7 8,0 13,6 21,5 63,1 
T3 7,9 7,2 336 1410 6,0 4,4 1,6 0,5 9,7 10,1 95,3 
T4 7,8 7,0 52,5 1080 4,0 2,8 1,2 0,5 6,8 7,3 93,2 
T5 6,9 6,2 49,2 1190 4,0 2,9 1,1 1,1 7,1 8,2 86,3 
T6 7,9 7,1 28,5 153 5,9 4,3 1,6 0,4 6,3 6,7 94,4 
T7 6,3 5,6 161 74 3,2 2,3 0,9 2,1 3,4 5,5 61,5 
T8 6,1 5,2 22,9 122 4,4 3,2 1,2 4,5 4,7 9,2 51,0 
T9 7,9 7,2 375 1710 7,0 4,3 2,7 0,5 11,4 12 95,4 

T10 8 7,2 235 1340 5,7 4,2 1,5 0,3 9,2 9,5 96,6 

TRAT Relations 
Base saturation 

(%) 
M.O. Sand 

Silt Clay 

 Ca/Mg Ca/K Mg/K Ca Mg K H g/dm³ g/Kg   
T1 2,6 17,2 6,6 50,0 19,2 2,9 27,9 20,6 823 32 145 
T2 2,7 2,1 0,8 34,4 12,7 16,2 36,9 90,0 873 26 101 
T3 2,8 1,2 0,4 42,9 15,6 36,2 4,7 49,8 756 56 188 
T4 2,2 1,0 0,4 37,6 17,0 38,4 6,8 29,5 790 38 172 
T5 2,6 0,9 0,3 34,7 13,1 37,6 13,7 33,9 823 32 145 
T6 2,7 10,7 4,0 63,7 23,6 6,0 5,6 27,1 790 41 169 
T7 2,5 12,0 4,7 41,7 16,5 3,5 38,5 20,6 740 59 201 
T8 2,8 10,1 3,7 34,6 12,6 3,4 49,0 38,9 823 32 145 
T9 1,6 1,0 0,6 35,4 22,1 37,1 4,6 59,2 707 76 217 

T10 2,8 1,2 0,4 43,6 15,7 36,6 3,4 43,3 856 23 121 
TRAT: treatament, T1: soil, T2: Bioplant, T3: soil + cattlemanure + vermiculite, T4: soil + 
vermiculite, T5: soil+ coconutfiber, T6:soil + charcoal, T7: soil + carbonizedricebark, 
T8:soil+ guaranabark, T9:soil+ cattlemanure, T10: soil + coconutfiber+ charcoal + 
carbonized rice bark + guaranabark. 
 
The highest phosphorus levels were found in the commercial substrate Bioplant® and 
substrates formulated the basis of cattle manure. Potassium was down only in the soil 
used in isolation and substrates containing soil and charcoal and soil + carbonized rice 
bark. In relationtocalciumandmagnesium, Bioplant® showedhigher. 
For the cation exchange capacity (CEC), the Bioplant® showed the highest with 21.5 
cmolc dm-³. However, the substrates that showed cattle manure showed CTC high 
compared to others, with 10.1 and 12.0 cmolc dm-³, respectively. 
Probably, these values are associated with increased organic matter content, therefore, 
it is observed that the Bioplant® has more organic matter, 90 g dm-³, and the substrates 
the basis of manure, showed marked values relation to the other. [14] claim that the 
manure is a very important component, because in addition to increase the organic 
matter content increases the CTC. 
The first manifestations of emergency Heteropteris tomentosa seedlings started up at 18 
days and ended up at 43 days after sowing. The emergence was more concentrated in 
the period between the nineteenth and twenty-fifth day after sowing on all substrates, 
but [15] to assess the emergency Heteropteris tomentosa seedlings in different 
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substrates, found that the emergence of seedlings became more concentrated among 
the twenty-third and thirty-seventh days after sowing. 
The average results of the percentage and emergence speed index, and percentage of 
survival of the Heteropteris tomentosa seedlings are shown in Table 2. It was observed 
that there was a high percentage of emergency Heteropteris tomentosa seedlings in 
substrata evaluated (73-100%), except in the soil + guarana bark with 50%. There was 
no seedling emergence in soil + cattle manure. In this substrate, we observed the 
formation of a thin hard surface layer, dried and waterproof, making the water inlet and 
preventing the emerging seedlings. 
 
Table 2.Percentage and emergency speed index, and percentage of survival of seedlings 
Heteropteris tomentosa  on different substrates. Várzea Grande, Mato Grosso, Brazil. 
2014. 
SUBSTRACT EMERGENCY(%) ESI SURVIVAL(%) 
Soil 80,00* ab 0,16 ab 73,33 a 
Bioplant 93,30 a 0,20 ab 86,60 a 
Soil + cattlemanure + 
vermiculite 

73,33 ab 0,15 ab 73,33 a 

Soil + vermiculite 93,33 a 0,20 ab 93,33 a 
Soil + coconutfiber 93,33 a 0,19 ab 80,00 a 
Soil + charcoal 100,00 a 0,23 a 93,33 a 
Soil + carbonizedricebark 80,00 ab 0,18 ab 80,00 a 
Soil + guaranabark 50,00 b 0,09 b 50,00 a 
Soil + cattlemanure 0,00 - - 
Soil + coconut fiber + charcoal + 
carbonized rice bark + guarana 
bark 

86,60 ab 0,19 ab 86,66 a 

DMS 41,33 0,12 55,46 
CV (%) 13,85 19,10 19,46 

Means followed by the same letter do not differ by Tukey test (P> 0.05). 
 
For emergency speed index, again the soil + guarana bark was inferior when compared 
to the others. Regarding the survival of seedlings, there was no statistical difference 
between the substrates, ranging from 50 to 93.3%. 
Regarding the morphological characteristics of seedlings Heteropteris tomentosa  (Table 
3), it was observed that the seedlings developed in soil + cattle manure substrates, 
vermiculite, soil + guarana bark and soil + coconut fiber + carbon + carbonized rice bark 
+ guarana bark showed better results for the height. As for the diameter, in addition to 
substrates soil + guarana bark and soil + coconut fiber + charcoal + carbonized rice bark 
+ guarana bark, the soil + cabonized rice bark and soil used in isolation, were effective. 
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Table 3.Morphological characteristics of Heteropterys tomentosa seedlings in different 
substrates.Várzea Grande, MT,Brazil. 2014. 
SUBSTRACT ALT DIA NF MSPA CR MSR MST 

Soil 
15,73 

bc 
1,23 
abc 

10,33 
bc 0,16 b 

10,40 
c 

0,13 
abc 

0,30 
bc 

Bioplant 
9,66 d 

0,98 
bc 8,17 c 0,06 c 

27,08 
a 

0,08 
bcde 0,14 d 

Soisl + cattlemanure + 
vermiculite 

17,18 
abc 1,15 b 

13,88 
a 

0,11 
bc 

11,55 
c 

0,06 
cde 0,18 d 

Soil + vermiculite 
13,80 

cd 
1,14 
bc 

10,90 
a 0,13 b 

19,14 
b 0,15 ab 

0,28 
bc 

Soil + coconutfiber 
11,37 d 0,93 c 9,76 b 0,06 c 

10,87 
c 0,02 e 0,08 d 

Soil + charcoal 
13,75 

cd 
1,02 
bc 

12,00 
ab 0,10 b 

10,88 
c 0,04 de 0,14 d 

Soil + carbonizedricebark 
16,09 

bc 
1,26 
abc 

11,08 
ab 0,16 b 

16,83 
b 

0,11 
bcd 

0,27 
bc 

Solo + guaraná bark 
18,78 

ab 
1,39 
ab 

12,00 
ab 0,26 a 

13,43 
bc 0,20 a 0,47 a 

Solo + coconut fiber+ 
charcoal + carbonized rice 
bark+ guaraná bark 20,91 a 1,54 a 

14,40 
a 0,25 a 

10,58 
c 

0,07 
bcde 

0,33 
ab 

DMS 5,25 0,47 2,94 0,09 6,31 0,09 0,15 
CV  9,85 11,42 7,33 19,43 12,28 28,07 18,52 

*Means followed by the same letter in the column do not differ by Tukey test (P> 0.05). 
Height (ALT) (cm), diameter (DIA) (mm), number of leaves (NF), dry weight of shoot 
(MSPA) (g), root length (CR) (cm), root dry mass (MSR) (g) of total dry matter (MST) 
(g). 
 
According to [16] recommendation, the plant height is one of the most important factors 
to consider changes suitable for planting in the field. However, [7] reported that the 
stem diameter is widely accepted as a reliable variable, as is the characteristic most 
appropriate to assess the survivability of seedlings in the field. 
Regarding the number of sheets, substrates proved promising, since only the soil, and 
soil BioPlant + coconut fiber had inferior results, ranging on average from 8.17 to 10.33 
sheets. [17] mentioned that the number of leaves is of great importance, since this 
feature is linked to the development of the seedling by photosynthesis, and the backup 
medium and a source of growth phytohormones. 
To shoot dry mass, substrates containing guarana bark showed better results. 
According to [18], the shoot dry mass indicates the hardiness of the changes, and the 
high values represent more lignified and rustic seedlings, and increased use in 
environments with adverse conditions. 
Regarding the length of the root, the seedlings developed in BioPlant substrate showed 
higher, however, was in the soil used in isolation in soil substrates, vermiculite and soil 
+ guarana bark which obtained plants with higher dry matter values of root. This result 
can be attributed to the greater length of the root and the lower amount of branching. 
This characteristic is undesirable because, according to [19] the greater the amount of 
secondary roots, the greater the amount of nutrients available in the interval between 
the transplantation and the formation of new roots. 
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For the total dry weight, substrates containing guarana hulls showed better results, 
ranging from 0.33 to 0.47. [20] reported that total dry weight of the sum involves shoot 
dry weight and root dry mass, and the higher the value of this sum, the better the 
quality standard seedlings produced. 
In all morphological characteristics evaluated, the soil + coconut fiber was inferior 
compared to the others. According to [21], coconut fiber may present toxic levels of 
sodium is indicated dilution of this component with two or more components to provide 
adequate levels of sodium. These authors also emphasize that the substrate made from 
coconut fiber does not have the essential nutrients for plants, so it is necessary to 
provide them according to the kind of needs. [22] complements stating that coconut 
fiber is a waste which should be avoided by not providing high growth in the 
morphological characteristics analyzed in Eucalyptus grandis seedlings. 
Table 4 shows the quality parameters of seedlings Heteropteris tomentosa  different 
results. 
 
Table 4.Quality parameters of seedlings of Heteropterys tomentosa on different 
substrates.Várzea Grande, MT,Brazil. 2014. 

SUBSTRACT MSPA/MSR ALT/DIA ALT/MSPA IQD Cl. T 

Soil 
1,26 b 12,83 ab 94,83 c 1,28 b 

32,58 
bc 

Bioplant 
0,79 b 9,84 b 157,73 ab 0,80 b 

23,18 
de 

Soisl + cattlemanure + vermiculite 
2,19 ab 14,94 a 145,05 b 

2,20 
ab 

17,00 
f 

Soil + vermiculite 
0,9 b 12,04 ab 100,72 c 0,98 b 

32,52 
bc 

Soil + coconutfiber 
2,54 ab 12,18 ab 185,64 a 

2,55 
ab 

27,80 
cd 

Soil + charcoal 
2,37 ab 13,41 ab 143,55 b 

2,39 
ab 

23,41 
de 

Soil + carbonizedricebark 
1,46 ab 12,79 ab 100,32 c 

1,48 
ab 

40,84 
a 

Solo + guaraná bark 
1,30 ab 13,54 ab 71,11 c 

1,33 
ab 

32,51 
bc 

Solo + coconut fiber + charcoal + 
carbonized rice bark + guaraná 
bark 3,37 a 13,57 ab 82,92 c 3,40 a 

21,79 
ef 

DMS 2,38 4,82 47,71 2,37 6,86 
CV(%) 36,95 10,68 11,07 36,53 7,01 

*Means followed by the same letter in the column do not differ by Tukey test (P> 0.05). 
Dry weight of shoot/root dry mass (MSPA/SR) height/diameter (ALT/DIA), height/dry 
weight of shoot (ALT/MSPA), Quality Dickson Index (DQI), total chlorophyll (Cl .T). 
 
It was observed that for dry mass ratio of shoot and root dry mass, the seedlings 
developed soil, BioPlant and soil, vermiculite, was those that had lower results 
compared to other substrates. According to [20], the indication that a plant maintains 
proper proportions between the development of the root system and the shoot is 
approximately 2.0, which is the best value for this ratio. Thus, it can be said that the soil 
+ cattle manure + vermiculite was the most approached. 
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These authors also mention that the increase in this ratio can be harmful because the 
unbalanced development can cause damping off of seedlings when transported to the 
field, because with smaller roots can occur most aerial support of difficulty. [23] also 
reported the importance of analyzing this relationship when the seedlings go to the 
field, because the dry mass of the aerial part of the seedlings should not be much higher 
than the dry mass of roots, because of possible problems with regard to water 
absorption to the shoot. 
For the relationship height and diameter, the seedlings developed in the analyzed 
substrates obtained similar results, except BioPlant commercial substrate, which 
obtained less than in relation to the others (9.84). [24] points out that the combined 
height to the stem diameter is a major morphological characteristics to estimate the 
growth of seedlings. According to [14], this ratio reflects the accumulation of reserves 
and ensures greater resistance and better fixation of the seedlings in the soil. 
For height/dry weight of shoot ratio, there is the high value obtained in BioPlant 
substrates and soil + coconut fiber, with 157.73 and 185.65, respectively. However, as 
mentioned in [24], the lower the value of this ratio, the better the changes. Thus, the 
best results were obtained by the soil, soil, vermiculite and the substrates containing 
carbonized rice husk and guarana bark in the composition. 
Regarding the Dickson quality index, all the results are satisfactory to [25], because, 
according to the authors, the minimum recommended value for this index is 0.20. Thus, 
the seedlings grown in all substrates have standard quality and resistance conditions 
after transplanting. The highest values were obtained in the substrates treatments 
being considered seedlings fastest growing balance and quality. However, [24] states 
that the higher the value of this index, the better the standard of quality seedlings. 
Concerning the total chlorophyll content it is observed that the seedlings developed in 
soil substrates + carbonized rice bark showed higher values. [7] also observed the 
highest chlorophyll content of lettuce seedlings in the proportions of 25 and 50% 
carbonized rice bark. 
These same authors point out that the increase of chlorophyll production can be related 
with biomass production which depends on the photosynthetic capacity of the plants. 
To [26] chlorophyll plants with high concentration are potentially capable of achieving 
higher photosynthetic rates, its value capture light energy per unit time. 
 
CONCLUSIONS 
For the production of Heteropteris tomentosa  seedlings substrates containing guarana 
bark and carbonized rice bark, provide seedlings with better morphological 
development and quality standard. It is not recommended to use cattle manure and 
coconut fiber to produce Heteropteris tomentosa  seedlings. 
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