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ABSTRACT

Anthurium solitarium Schott is a species that might be used both as potted plant and cut foliage, but it is
indispensable to have an adequate substrate to achieve desirable growth and commercial standard. Thus, the presen
research aimed at evaluating the ornamental potential and commercial qualitthwium solitarium grown in
bamboo compost. The experimental design was in randomized blocks, with six substrates and three replicates with five
plants in each experimental plot. Seedlings were grown for 270 days in substrates containing different percentages
(v:v) of bamboo compost (BC) and coconut fiber (CF): T1 (100% CF), T2 (75% CF + 25% BC), T3 (50% CF + 50% BC),
T4 (25% CF + 75% BC), T5 (100% BC); and a control treatment, T6 - commercial substrate BagE0&niCS). The
number of leaves, the leaf area, leaf (LDW) and root dry weight (RDW), root length and volume, LDW/RDW ratio and
total dry weight. Leaf nutrient contents were determined. The ornamental potential, commercial acceptance and quality
of the plants were also evaluated. Plants grown in substrates with BC showed higher growth, ornamental potential,
market quality and acceptance than those grown in CF and CS.
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INTRODUCTION leaf blades that can range from 32 to 107 cm in length,
_ and from 8 to 40 cm in width, with a deep green color

, The.world mqugfor anamental pl.a}nts IS egger forpresenting undulated leaf margins, blooming year round,

innovation. The biodiversity of the Brazilian flora 'nCIUdeSthriving most frequently in the territorial area from Bahia

plants whose ornamental potential has not been ful{g Rio de Janeiro states, Brazilafsidaret al., 2010;

exploited yet (Castret al., 2010), and data on growing Valadaret al., 2016), which confer the plant an overall

them in a crop system would help their introduction to th&ppearance that might be appealing to the ornamental
market; besides they could be become alternatives ;5%nt market.

improve the income of small and medium size producers gpe of the important factors for the growth and
(Tombolato, 2008). It is also important to establish th&evelopment of plants in containers is the substrate,
management conditions to attain suitable growth anghich is the physical environment for the root growth of
development, so that their ornamental potential can %tted plants. The substrate must provide support to
fully expressed and commercial quality and acceptangge plants, regulating the availability of water and
can be attained. nutrients to the roots, and also allowing gas exchanges
Anthurium solitarium Schott is an epiphyte or (Kampf, 2000).
terrestrial plant native to Brazil found in the ombrophilous  Altland & Krause (2012) reported that the physical
forest, either under shade or on rocks exposed to fgharacteristics of bamboo make it a promising alternative
sun, with obovate (mosarely lanceolate) coriaceousmaterial for replacing Douglas fir in the composition of

Submitted on December 03', 2019 and accepted on May 11, 2020.

1 This work is part of the master’s thesis of the first author and it was funded by Coordenacéo de Aperfeicoamento de Pessoal de Nivel Superior (CAPES)

2Universidade Estadual do Norte Fluminense Darcy Ribeiro, Departamento de Fitotecnia, Campos dos Goytacazes, Rio de Janeiro, Brazil. marianaquintasm@gmail.com; janie@uenf.br
*Corresponding author: marianaquintasm@gmail.com

Rev CeresVicosa, v67, n.3, p. 191-198, may/jun, 2020


https://orcid.org/0000-0003-1989-0771

192 Mariana Quintas Maitan & Janie Mendes Jasmim

substrates for growing plants. Martinez (2002) pointedalcium, magnesium, sulfumanganese, iron, copper
out that in most cases no single material is an idelabron and zinc were determined by atomic absorption
substrate by itself, because it is difficult to find all thespectrometry coupled to ICP-9000 (Shimadzu).
desirable characteristics in only one material, thus, the Throughout the experimental period, the plants were
need for the use of mixtures, or even organic compostgigated so that the humidity of each substrate was not
Organic composts are made of at least two differetdwer than 80% of its maximum holding capacity
materials, usually residues, which are combined and, af{saturation).
composting, originate a suitable material to be used for At 270 days of growth under the experimental
different purposes in agriculture, such as: enhancirgpnditions, the number of leaves was determined. Six
desirable physical and chemical characteristics of soilglants of each treatment were randomly taken and split
being used as substrate (or in the composition ofiato shoots and roots for determining: the total leaf area
substrate) mainly for horticultural purposes Martineafter scanning leaves with a bench leaf area meter LI- 3100
(2002), among others. LI-COR); the leaf dry weight (LDW), the root dry weight
Thus, the present research aimed at evaluating bami&W), and plant total dry weight (TDW) and the LDW/
compost as a substrate for growamghuriumsolitarium ~ RDW ratio (LDW/RDW); the root length and volume after
determining the ornamental potential, market quality arkfa@nning the roots with a Scanner (EPSON Expression

acceptance of the plants. 10000 XL) and analyzing them with the software
WInRHIZO™ (Regents Instruments Inc.); and the leaf
MATERIAL AND METHODS macronutrient contents.

) . . . Plantroots and shoots were dried in a convection oven
The experiment was carried outin a shade house’éf‘?OOC for 48 hours and weighed in in a precision laboratory

Caomp’os "dos Gg)ytj':lca'zes, Rio de Janeiro, Bra}zil, Bllance to obtain their dry weigh#sfter drying, leaves
21°44'47" S, 41°18°24W, from August 2016 taApril were ground in &Viley mill and subjected to digestion

2017, _ _ ~ before determination of their macronutrient contents as
Seedlings were obtained by seed germination iescribed above for the content of nutrients in the

polystyrene trays with 128 cells, containing thepstrates.
commercial substrate Basaplareedlings 10to 16 cm  The commercial qualityacceptance and ornamental
high, with four completely expanded leaves were usgghtential ofA. solitarium plants were evaluated taking
in a randomized block experiment, with six substrategyg plants per plot from each replicate of each of the
three replicates with five pots per plot. The seedlingsreviously described treatments (substrates). The
were transferred to black plastic pots (L20) with holdingymmercial quality ofA. solitarium plants grown in
capacity of 3,3 L. The substrates consisted of bambgf¥terent substrates was evaluated by 22 different referees,
compost (BC), produced with ground bamboo angsing a survey questionnaire for each plant and attributing
poultry litter (1:1; v:v) and composted for six monthSgcores from 0 to 10 to the following plant characteristics:
mixed to different percentages (v:v) of coconut fiber (CFloc1.- plant symmetpyistribution and proportionality in
with an average length of two centimeters, so that thge pot, PC2- Leaf size and shape, PC3- Leaf color
treatments were: T1 (100% CF), T2 (75% CF + 25% BClyightness and texture, PC4- Plant overall appearance.
T3 (50% CF +50% BC), T4 (25% CF + 75% BC), T5 (100%/eans of the scores attributed by the evaluators for each
BC), and a control treatment with the commercial substraigiaracteristic of an individual plant were used for statistical
Basaplarit, T6 (100% CS). analysis

Bamboo compost was obtained by composting poultry The ornamental potential of the plants was also
litter with choppedBambusa vulgaris for four months. surveyed using a questionnaire applied to 22 referees
The compost piles were kept in an open warehouse akgsking whether they like#l. solitarium or not, what they
protected against rainfall during the entire compostingked or disliked about it (and to what extent), if they
period. thought the species is original as compared to other orna-

The substrates were subjected to physical andental plants, what they found most/least attractive about
chemical analyses to determine their bulk and truig and, finally if they would buy the plants.
densities, and total porosity (Kiehl, 1979), as well as the Data were subjected to analysis of (AN&®WSsing
content of available macro and micronutrients, pH anghe software R (F test); means of quality data were
electrical conductivity (Saturated Media Extract- SMEcompared by Tukey test (Pd”0.05), and quantitative data
Warncke, 201). The nitrogen content in the substratevere subjected to regression analysis and Dunnett test.
water extract was determined by Nesslerization (JacksdDescriptive statistics was used for the ornamental potential
1965); whereas the contents of phosphorus, potassiutata.

Rev CeresVicosa, v67, n.3, p. 191-198, may/jun, 2020




Ornamental potential and commercial qualitydaofhurium solitarium grown in bamboo compost 193

RESULTSAND DISCUSSION growingAnthuriumandreanum (Ozcelik & Ozkan, 2002;
. , Duf &rin, 2005.
The results of the physical properties of the substratesLI our& Guer!n 005 o
. . The electrical conductivity (EC) of the substrates
are shown inTable 1.The total porosity of substratescontainin bamboo compostafle 2) are considered
varied from 76.21 to 98.50% 4ble 1).These values are 9 .p
- . N equate accordance with the recommended values for
within the range established as adequate by Kampf (2000), o . ,

. the cultivation of the for growingnthurium andreanum
who reported that the total porosity of a substrate mus bstrat hich ; 101015 dS m-1 (Ozcelik &
be higher than itis in the soil, and it should be between ppsubstrates, which varyfrom 2.910 L. m-1 (Ozceli

Ozkan, 2002).

and 90%. Concerning anthurium growth, Holcroft & Laing Th d mi . in th
(1995) observed good growth Afthurium andreanum € magro and micronutrient cor\tents In the
substrates with bamboo compost were higher than those

in a substrate with 82.7% porosity ! .
The true density values found were from 1.41 to 1.71gund by Soracet al. (2013) in substrates for growing

cm?, and are within the ranges of suitable porosity Jpini Anthurium (Table 2).The same authors also found

materials and density of particles for substrates, as definétt the highest plant growth was obtained in the

by De Boodt &Verdonck (1972)The true density of a substratelwith Fhe highest nutrient contents (a mixture of
substrate is inversely correlated to its porosityen the c0conut fiberpinus bark and rice husk).

true density increases to such a degree that the porosity
is much reduced, the plant root growth is impaired (Smdﬁvels when the plant is in its habitat, but in a nursery
& Sinju, 1998). Holcroft & Laing (1995) observed that g£nvironment it is necessary to have a suitable growing
substrate presenting a porosity value of 46% and a Idiedia and a balanced fertilizer routine (Caldari Junior
percentage of small particles impaired the growth #004), thus, the importance of chemical properties of the
anthurium plants, indicating that the water retentiofubstrate. Plants & solitariumgrown in T2, T3, T4 and
capability of the substrate caused the restriction in plahp did not show visual symptoms of nutrient deficiencies,
growth. but plants in T1 and T6 were chlorotic, and they also

The substrate density and porosity values weowed reduced growth as compared to the plants in the
relatively equilibrated @ble 1), except faF1, which showed substrates with bamboo compost (Figure 1, 3)

a rather low BD; the data on substrates containing bamboo The number of leaves, leaf area, leaf and root dry
compost corroborate the findings Aklland & Krause Weights, root length and volume, LDW/RDW ratio, and
(2012), who considered that the physical characteristicstotal dry weight ofAnthurium solitarium plants were
ground bamboo made it a suitable material to be used in gignificantly increased, in a quadratic manmecording
composition of substrates for growing plants. to the increase of bamboo compost percentage in the

The pH values of substrates containing bambogubstrates (Figure 2), with better results than observed
compost were in the range of 6.75- 7.60, slightly basic af@r plants in T1 and T6.
higher than the values recommended in the literature for These results could be related to the mixture of bamboo
A. andreanum (5.0-6.5). The pH values of T1 and T6 arecompost and coconut fiber providing more adequate, and
within the pH range recommended for growiAg balanced, aeration and water retention that might have
andreanum (Table 2) by Ozcelik & Ozkan (2002); Dufour enhanced energy yield leading to better plant growth as
& Guérin (2005). compared to plants in T1 and T6.

The substrate pH affects the nutrient availability and Plants in T3 produced the highest number of leaves
the plant supply of all essential nutrients, and it interfergs 1 leaves), with a maximum estimate of 11.6 leaves (Figu-
in the plant physiological processes and in the biology o& 2). The highest root dry weight was observed in plants
microorganisms in the substrate (Ludvagal. 2014). from T2 (18.17g), and T4 plants presented the highest
Although some authors recommend pH 5.0- 6.5 fabot length (446.425 cm) divolume (4625.72 cp

Anthurium growth does not demand high nutrient

Table 1: Physical characteristics of substrates used in the experiment

Characteristics Treatments

Physical T1 T2 T3 T4 T5 T6

Bulk density (g cnd) 0.03 0.29 0.33 0.30 0.37 0.38
True density (g crf) 1.58 1.47 1.59 1.41 1.71 1.62
Total porosity (%) 98.50 80.13 78.41 78.78 78.49 76.21

*T1 — 100% Coconut fiber (CF), T2 — 75% CF + 25% Bamboo compost (BC), T3 - (50% CF + 50% BC), T4 - (25% CF + 75% BC), T5
— (100% BC), T6 — commercial substrate Basaplant ® (100% CS).
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Plants grown in 100% coconut fiber (T1) did notonplandii e A. affine as cut leaf observed that the mean
significantly differ in leaf area, leaf dry weight, root lengthjeaf yield of the plants varied from 6.6 (A. plowmanii) to
root volume, root dry weight, LDW/RDW ratio, and plant10.5 (A. bonplandii) in 12 months of growth. In the present
total dry weight from plants grown in the commercialesearch the leaf yield was similar yield to that reported
substrate (T6) according to Dunnet test (pd”0.05). Besiddsy Moraiset al. (2017) but in nine months of growth.
plants from both substrates showed impaired growth addcording to the same auth@pecies of théraceae
chlorotic leaves (Figure 1, 2, 3). family have slow growth as a typical characteristic,

Morais et al. (2017) studying the potential of four nevertheless, different from data observed in the present
accesses ofAnthurium plowmanii, A. raimundii, A. research.

Table 2: Chemical characteristics of substrates used in the experiment

Treatments
Characteristics Chemical
T1 T2 T3 T4 T5 T6

pH (H20) 5.90 7.00 7.00 7.20 7.70 5.30
CE (dS nt) 0.26 1.00 1.11 1.32 1.37 0.42
NH,* (g kg") 0.32 0.35 0.33 0.47 0.46 0.05
NO, (g kg") 0.00 4.41 5.09 6.35 6.84 0.05
P (g kg 0.37 1.10 1.03 1.57 1.68 0.01
K (g kgh 0.78 2.75 2.77 3.31 3.44 0.38
Ca (g kdh 0.05 0.90 1.21 1.84 2.17 0.55
Mg (g kgh) 0.04 0.55 0.58 0.74 1.04 0.64
S (g kgh) 0.06 1.62 2.03 2.65 3.58 1.24
B (mg kgh 1.23 0.85 0.75 1.82 1.50 1.58
Zn (mg kgh) 1.05 3.89 3.93 4.01 4.44 2.22
Cu (mg kg') 0.26 1.04 1.36 1.53 1.66 0.09
Fe (mg kd) 1.10 1.95 2.80 2.90 4.05 1.27
Mn (mg kg?) 0.84 4.22 4.18 4.14 6.65 1.25

*T1 — 100% Coconut fiber (CF), T2 — 75% CF + 25% Bamboo compost (BC), T3 - (50% CF + 50% BC), T4 - (25% CF + 75% BC), T5
— (100% BC), T6 — commercial substrate Basaplant ® (100% CS). *Nutrient contents were determined in water extracts obtained using the
Saturated Media Extract (SME) methodology

Figure 1: Plants ofAnthurium solitarium grown for 270 days in T1 — 100% Coconut fiber (CF), T2 — 75% CF + 25% Bamboo
compost (BC), T3 - (50% CF + 50% BC), T4 - (25% CF + 75% BC), T5 — (100% BC), T6 — commercial substrate Basaplant ®
(100% CS).
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Freitaset al. (2010) reported that plants Af affine  content ranges described farandreanum were used as
grown in a mixture of sand + coconut fiber + cattle manumeference standardsdifibolatoet al., 1996) in g kg* as
showed higher leaf size, total leaf area and number of lea¥elows: N (16-30); P(2-7); K (10-35); Ca (12-20); Mg (5-10)
as compared to the plants grown in a mixture of sandetS (1,6-7,5).
coconut fiber pointing out the importance ofganic in Plants grown in T5 had higher nitrogen contents (N)
the composition of substrates for growing plants of thian plants from the other substrates (Figure 3). The leaf
genusAnthurium. N content of plants in T2, T3, T4 and T5 were within the

Due to the lack of references indicating the adequatanges considered adequate Aothurium andreanum,
leaf nutrient contents fak. solitarium, the macronutrient whereas the N leaf content of plants in T1 and T6 were
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Figure2: Number of leaves, leaf area, leaf dry weight(LDW), root length, root volume, root dry weight (RDW), LDW/RDW ratio,
and total dry weight ofAnthurium solitarium grown for 270 days in T1 — 100% Coconut fiber (CF), T2 — 75% CF + 25% Bamboo
compost (BC), T3 - (50% CF + 50% BC), T4 - (25% CF + 75% BC), T5 — (100% BC), T6 — commercial substrate Basaplant ®
(100% CS).
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not (Figure 3). Plants in all substrates containing bamboo Potassium (K) leaf contents in the present study varied
compost showed steady growth along the experimenfabm 21.17 to 35.29 g kof dry weight (Figure 3).
period, with good plant symmetryigh leaf green color Potassium leaf contents in T5 and T6 plants did not differ
intensity and brightness, corroborating the adequate d\gnificantly from each other and were higher than those
content data (Figure 2, 3). observed in plants from the other treatments. Potassium
Plants grown in T1 and T6 had N leaf contents lowdeaf contents in all plants were within the ranges
than those established as adequateAfoandreanum.  considered to be adequate and plants did not show any
They also showed reduced growth and their leaves wazlearacteristic symptoms of K deficiency
chlorotic (Figure 1, 2) indicating N deficiency Plants ofA. solitariumgrown in T2, T3, T4 and T5 had
Plants grown in T1, T2, T3, T4 and T6 phosphoruadequate calcium (Ca) contents (Figure 3). Calcium leaf
(P) leaf contents did not differ significantly (Dunnett,contents of plants grown in T1 and T6 did not differ from
pd”0.05) and were within the ranges considered adequatach other and were high above adequate levels, but plants
for A. andreanum, except for T1 plants (Figure 3), were chlorotic, had a reduced root system and were smaller
indicating that T1 was not suitable for growig than plants from the other treatments (Figure 2, 3).

solitarium under the experimental conditions testes, A. solitariumgrown in T2, T3, T4 and T had magnesium
without supplementary fertilization during the growth(Mg) leaf contents higher than those considered adequate,
period. differing from the leaf contents of plants grown in T1 and
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Figure 3: Nitrogen, phosphorus, potassium, calcium, magnesium, and sulfur contents in the |@agelstafium grown for 270
days in T1 —100% Coconut fiber (CF), T2 — 75%CF + 25% Bamboo compost (BC), T3 - (50% CF + 50% BC), T4 - (25% CF + 75%
BC), T5 — (100% BC), T6 — commercial substrate Basaplant ® (100% CS).
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T6, whose values were adequate and did not significan#ynphasize that the leaf yield and quality define its
differ between themselves (FigureAlso, plants grown commercial value
inT1, T2, T3, T4, T5 and T6 had adequate S leaf contents, The growth ofAnthuriumsolitariumin T1 and T6 did
sulfur leaf contents ranged from 1.6 to 3.57 g &fdry  not yield quality plants for the ornamental plant market
weight (Figure 3). (Table 3), corroborating the growth and nutrient results,
Although the pH values of substrates containingvhich in most cases were inferior to those obtained with
bamboo compost were slightly basic and higher than tliee other substrates (Figure 2, 3).
values recommended in the literature, plant growth and The ornamental potential results showed that 81.81%
leaf macronutrient contents were not negatively affectedf people who were interviewed said that: they liked plants
corroborating reports that the pH of the substrate is niot general, had plants at home and kn&mthurium
critical for the genunthurium as long as it does not speciesAnthurium andreanumwas the maiinthurium
impair the provision of nutrients to the plant (Cri£989). species mentioned by them (94.73%); the other 5.26%
Anthurium solitarium market quality results showed consisted of different species. Fifty nine percent of the
that plants grown in T2, T3, T4 and T5 had better plampeople said tha. solitariumis fairly attractive, whereas
symmetrydistribution and proportionality in the pot (PC1)41% of them said it is very attractive.
than plants grown ifil andT6 (Table 3); the same was  The results of the questionnaires also showed that
observed for the plant overall appearance (PC4). Plankt&e most attractive characteristics of the plant were as
grown in T1 had lower means for PC1 and PC4 than plaritdlows: the leaf texture and its deep green color (31%),
grown inT6 (Table 3). plant exuberance (25%), leaf size and brightness (25%),
Ornamental plants must fulfil market quality standarthe undulated leaf margins (13%), and the number of leaves
demands, such as: beaggod and compact plant overall(6%) in the plant. On the other hand, the least attractive
appearance, and symmetry with good leaf distribution faharacteristics were the non- attractive inflorescence
covering the pot surface (IBRAFLOR, 2000). Plants grow(87%), the absence of (conspicuous) flowers (27%), the
in T5 had the highest leaf size and shape (PC2), and I@é#int size (18%), the plant roots (9%nd 9% of the
color brightness and texture (PC3) means, but when theferees said that the plants had no unattractive
plant overall appearance was considered (PC4), they didaracteristic.
not differ from plants inf2, T3 andT4 (Table 3). Plants It was also observed that 18.18% of the referees
grown in all substrates containing bamboo compost haewaluated the plant as very original due to its
a good ornamental potential as required by the ornamesxuberance, symmetrprightness, and leaf size,
tal market, considering that they had good evaluatiomhereas, 81.81% qualified it as average in originality
results based on the characteristics highlighted Byost of them (95.45%) affirmed that they would Ay
IBRAFLOR (2000). solitarium because it is attractive, rustic and suitable
Megersaet al. (2018) state that the balance plantfo different environments; 4.54% said they would not
recipient size is of major important since it strongly affectsuy the plant either because they do not like any plants
the overall appearance of the final product for the ornat all or due to the fact that they do not have enough
mental market, neverthelegsatch-Blohmet al. (2012) room at home.

Table 3: Means of PC 1-Symmetrdistribution and proportionality of the plant in the pot, PC2- Leaf size and shape, PC3- Leaf
color, brightness and texture, and PC4- Overall appearaeesaftarium plants grown in substrates at 270 days of growth in a
shade house

Treatments PC1 PC2 PC3 PC4
T1 1.98C 1.74D 1.75D 1.74C
T2 7.49A 7.54B 7.65B 7.68A
T3 7.70A 7.73B 7.74B 7.78A
T4 7.51A 7.62B 7.83B 7.78A
T5 8.09A 8.05A 8.47A 8.39A
T6 4,14B 3.69C 351C 3.82B
CV% 5.51 4.43 4.14 5.08

*T1 — 100% Coconut fiber (CF), T2 — 75% CF + 25% Bamboo compost (BC), T3 - (50% CF + 50% BC), T4 - (25% CF + 75% BC), T5
— (100% BC), T6 — commercial substrate Basaplant ® (100% CS).

*Means followed by the same letter in the column do not statistically differ by Tukey test (p < 0.05); means of 22 evaluations for
each set of characteristic.
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The results indicate thaa. solitarium grown in Kéampf AN (2000) Selegdo de materiais para uso como substrato.

substrates with bamboo compost has high ornamentaL”: Kampf NA & Fermino MH (Eds.) Substratos para Plants
. . ase da producado vegetal em recipientes. Pdegre, Génesis.

potential and good market quality and acceptance. The, 139-146.
.res-ults ofA. SOllt_a”um growth and nutrlt.ant contents Kiehl EJ (1979)Manual de Edafologia: relagbes solo-planta. Sao
indicate that nutrient content ranges considered adequateaulo, Ceres. 262p.
for A. andreanum can also be used for this species. Inudwig F Fernandes DM, GuerrerdC & Villas Boas RL(2014)
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values (Figure 2) leaf nutrient contents (Figure 3) andprodugéo de gérbera de vaso. Horticultura Brasileira, 32:184-
also highest quality evaluation scorealfle 3), therefore

Martinez PF (2002) Manejo de substratos para horticultura. In:
100% of bamboo compost would be preferabl ( ) J P

y Furlani AMC, Bataglia OCAbreu CA,Abreu CA, Furlani PR,

recommended as substrate for growdngolitarium. Guaggio JA, Minami K (Eds.) Caracterizacdo, manejo e qualida-
de de substratos para producao de plantas. Campinas, Instituto
CONCL USIONS Agron6mico. p.53-76. (Documentos IAC, 70).
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