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All my own field research on the family Costaceae has
been limited to the new world tropics (Central and South
America) in the genera Costus, Dimerocostus, Mono-
costus, and Chamaecostus. 1 do however try to keep up
with taxonomic changes to the other members of this fam-
ily, including the African Costus, the genus Paracostus
from Africa and the island of Borneo, the genus
Cheilocostus (now Hellenia) from southeast Asia and the
genus Tapeinochilos from Papua New Guinea and other
Melanesian islands.

Parahellenia sp. ‘John Mood Red’

This has been increasingly difficult to keep up with thanks
to the recent work of Dr. Juan Chen and her associates at
the South China Botanical Garden. In 2022 Dr. Chen
published her morphological and phylogenetic research on
Cheilocostus (Hellenia) and concluded that the genus
should be split and a new genus Parahellenia was estab-
lished. I won’t even try to go into all the details here, but
the primary effect was to separate and move the species
that produce their inflorescences on a separate (basal)
shoot into this new genus, leaving the other species in the

already recognized genus Hellenia. Dr. Chen’s work was
published in Plant Diversity, Volume 44, Issue 4, July
2022, Pages 389-405, and can be found online at https://
www.sciencedirect.com/science/article/pii/
S2468265922000178.

-

L

Parahellenia sp. ‘Orange Sherbet’

Dr. Chen has also described and published three new spe-
cies in Parahellenia that would have been included in the
older taxonomic treatments as forms of the complex
Costus globosus — all of which produce basal inflores-
cences. Dr. Paul Maas, in his 1979 Notes on Asiatic and
Australian Costoidae, described this complex of basal
flowering species that now should probably be included
either as synonyms or good species in this new genus:

Costus acanthocephalus from Sumatra, C. chrysocephalus
from New Guinea, C. clemensae from Philippines, C.
dhanivatii from Thailand, C. kingii and C. globosus var.
kingii from Malay Peninsula, C. microcephalus from Bor-
neo, C. oligophyllus and C. kunstleri from Maylay Penin-
sula, C. ridleyi from Malay Peninsula and Thailand, C.
sulfureus from Celebes, C. fonkinensis from Tonkin, C.
velutinus from Malay Peninsula


mailto:selvadero@gmail.com
https://www.sciencedirect.com/science/article/pii/S2468265922000178
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After doing further research to write this article I find that
I need to update my website at www.gingersrus.com
with some of these taxonomic changes.

The accepted species that are now included in this new
genus are listed below:

1. Parahellenia borneensis (A.D. Poulsen) N.H.Xia, Juan
Chen & S. Jin. Species from Borneo, published by
Axel Poulsen in Gard. Bull. Singapore 62: 136 (2010).

2. Parahellenia candida (Skorni¢k., Bohmova & H.P.
Tran) N.H. Xia & Juan Chen. Species from Vietnam, first
published by Dr. Jana Leong-Skornickova, new combina-
tion published in Phytotaxa 583: 73 (2023)

3. Parahellenia globosa (Blume) N.H. Xia, Juan Chen &
S. Jin Zeng. This is the species named originally as Costus
globosus that has been applied to the entire complex of the
plants in this new genus. Distribution ranges throughout
southeast Asia. New combination published in Pl. Diver-
sity 44: 396 (2022)

4. Parahellenia malipoensis Juan Chen, L.Y. Zeng, S. Jin
Zeng & N.H. Xia. This species is similar to P. fonkinensis
with minor differences in the floral characters, from Yun-
nan Province in China, published in Pl. Diversity 44: 396
(2022)

Parahellenia sp. ‘Peach Cobbler’ above. Parahellenia sp.
‘John Mood White’ in left-side column.

5. Parahellenia mizoramensis Lalfakawma, S.D.
Khomdram & S.D. Yumkham. This species has bright
orange flowers and is found in northeast India. It has a
short peduncle with the inflorescence nearly at ground
level. Based on the photos, this would be a great one to
place in cultivation. It was published by Dr. Lalfakawma
of Mizaram University in India in J. Asia-Pacific Bio-
divers. 17: 285 (2023)

6. Parahellenia mulus (Meekiong, Ipor & Tawan) Juan
Chen, N.H. Xia & L.Y. Zeng. This species is from Sara-
wak, Borneo, published in Rheedea 18: 87 (2008). I be-
lieve this species was in cultivation by John Mood who
collected many Zingiberales in Sarawak. It had beautiful
red, basal flowers, but I have lost the plant he once sent to
me.

The Purpose of HSI

The purpose of HSI is to increase the enjoyment and under-
standing of Heliconia (Heliconiaceae) and related plants (in the
families Cannaceae, Costaceae, Lowiaceae, Marantaceae, Mu-
saceae, Strelitziaceae, and Zingiberaceae) of the order Zinger-
berales through education, research and communication. Inter-
est in Zingiberales and information on the cultivation and bota-
ny of these plants is rapidly increasing. HSI will centralize this
information and distribute it to members.

The HELICONIA SOCIETY INTERNATIONAL, a non-
profit corporation, was formed in 1985 because of rapidly de-
veloping interest around the world in these plants and their
close relatives. We are composed of dues-paying members.
Our officers and all participants are volunteers. Everyone is
welcome to join and participate. HSI conducts a Biennial Meet-
ing and International Conference.

Membership dues are (in $US): Individual $50, Library $35,
PDF $25, Student $10, Corporate $100, Sustaining $500, Life-
time Member $1,000. Membership fees constitute annual dues

from 1 July through 30 June. All members receive the BULLE-
TIN (usually published quarterly) and special announcements.
Join or renew your membership at www.heliconia.org.

HSI Officers and Board of Directors for 2022-2024

Carla Black - President and Membership, Dave Skinner -
Treasurer, Costaceae Cultivar Registrar, Ken Leonhardt - Bul-
letin Layout Editor, Vivian Loges - Bulletin Content Editor,
Maria del Pilar Sepulveda - Asst. Bulletin Content Editor,
Colton Collins - Webmaster, Vinita Gowda - Student Grants
Coordinator, Carlos Nazario - Heliconia Cultivar Registrar,
Bryan Brunner - Director, Tim Chapman - Director,

Richard Criley - Director, Jan Hintze - Director, David Lorence
- Director, Minal Patil - Director, Chelsea Specht - Director,
Diego Vilela - Director.

The HSI BULLETIN is the quarterly publication of the
HELICONIA SOCIETY INTERNATIONAL.
Inquiries: Jan Hintze, admin@heliconia.org.

Website: www.heliconia.org



http://www.gingersrus.com

THE BULLETIN / MARCH 2025

PAGE 3

7. Parahellenia tonkinensis (Gagnep.) Juan Chen, N.H.
Xia, L.Y. Zeng & S. Jin Zeng. This species from a wide
distribution in southeast Asia was long considered a part
of the Costus globosus complex. It was given species sta-
tus as a new combination, published in Pl. Diversity 44:
396 (2022)

8. Parahellenia trongduyi Juan Chen, V.C. Nguyen, K.S.
Nguyen & N.H. Xia. This species is also similar to P.
tonkinensis, but with unbranched stems and several differ-
ences in the floral characters. It was published in Phyto-
taxa 583: 73 (2023)

9. Parahellenia yunnanensis S. Jin Zeng, N.H. Xia, L.Y.
Zeng & Juan Chen. This is another new species similar to
P. tonkinenesis, but with differences in floral characters,
published in PL. Diversity 44: 396 (2022)

Parahellenia sp. ‘John Mood Yellow’

I have seen several different forms from the old Costus
globosus complex that should now be included in this new
genus Parahellenia, but I am unable to say for sure what
their origins were or which of these species they repre-
sent. The photos on these pages are of cultivated plants I
have seen. I am looking forward to the next Heliconia So-
ciety conference in Thailand where I hope to see more of
the Parahellenia plants in cultivation or possibly in the
wild.

Bacteria wilt in heliconia crops in Brazil*

Christiana de Fatima Bruce da Silva'; Regina Ceres
Torres Rosa’; Paulo Roberto Valle da Silva Pereira’; Ana
Cecilia Ribeiro de Castro'"; Ana Cristina Portugal Pinto
de Carvalho'

"Embrapa Agroindustria Tropical, Fortaleza, Ceara,
Brasil;

*Instituto Agrondmico de Pernambuco, Recife,
Pernambuco, Brasil;

3Embrapa Trigo, Passo Fundo, Rio Grande do Sul, Brasil.
Part of the article SILVA, C. F. B.,; ROSA,R.C. T,;
PEREIRA, P. R. V. S.; CASTRO, A. C. R,;
CARVALHO, A. C.P. P. Heliconia: diseases and inte-
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grated management. Ornamental Horticulture, v. 30, p. 1
-14, 2024. https://ornamentalhorticulture.com.br/rbho/
article/view/2755/2051

Introduction

Bacterial wilt caused by Ralstonia solanacearum is the
most prevalent bacterial disease in heliconia crops in Brazil
(Warumby et al., 2004). The damage caused by Ralstonia
includes wilting, yellowing and drying of plants. As it is a
soil-dwelling pathogen, its management is very complex,
requiring preventive and integrated control measures.

Methodology

In heliconia cultivation, the most prevalent bacterial dis-
ease is bacterial wilt. This disease is caused by the bacte-
rium Ralstonia solanacearum. The disease has been detect-
ed in three regions of Brazil (Figure 1).

%

T

TR
Figure 1. Incidence de bacterial diseases in heliconias.

Wilt symptoms begin with yellowing of the central leaves,
progressing to wilting and drying. In the pseudostem, dis-
coloration of the xylem vessels is observed, followed by
darkening of the central part. The presence of bacterial ex-
udation is the typical sign of bacteriosis. Leaf deformation
may also occur in the tillers, with curling, yellowing and
necrosis (Figure 2A).

Only race 2 of the bacteria infects heliconia. This race in-
habits the soil and penetrates the plant through wounds. It
then multiplies towards the xylem, reaching all parts of the
plant, causing obstruction of the vessels (Hikichi et al.,
2007, Amorim et al., 2011). The dissemination of the bac-
teriosis occurs in the soil, through dew or irrigation water,
through contact between roots, through cultivation practic-
es, infected seedlings, agricultural implements, insects,
nematodes and humans (Kelman et al., 1994, Warumby et
al., 2004). The pathogen survives in the soil, in host weeds
and volunteer plants (Jabuonski and Hidalgo, 1987)
(Figure 2A). Continued on page 15.
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Promising uses of Neotropical Zingiber-
ales: Approaches to the physicochemical
characterization, antioxidant activity and
encapsulation of Dimerocostus strobilaceus
Kuntze (Costaceae)

Andrea Carolina Castillo’, José Humberto Castillo?,
Maria del Pilar Sepulveda N.?

'Master of Science in Plant Biology, University of
Quindio, Colombia. 2Group of Physics of Inorganic
Organic Materials, University of Quindio (FMIO).
3Biodiversity and Biotechnology Research Group,
University of Quindio — GIBUQ. For correspondence:
msepulveda@uniquindio.edu.co.

Tropical ecosystems are vitally important to the planet due
to their immense biodiversity and the numerous services
they provide, such as: hosting an incredibly high propor-
tion of plant and animal species; regulating local and re-
gional weather and rainfall patterns; producing oxygen;
protecting watersheds; and being centers of endemism,
they are home of species that are not found anywhere else
on the planet.

Part of the floristic diversity present in the American trop-
ics, in addition to the environmental services mentioned,
are also very present in the ethnopharmacology of many
local communities, such as some species of the Costaceae
Family (Zingiberales Order). For example, Dimerocostus
strobilaceus Kuntze (Costaceae) have been used in tradi-
tional medicine for conditions related to blood circulation,
and for their hypotensive and cardiovascular effects. How-
ever, these testimonies from local peasant and indigenous
communities have not been explored at an experimental
level. These species, as well as many others of the Order
Zingiberales, have been widespread mainly for their value
as ornamental species, in particular.

The attention given to endemic flora has been scarce.
Even though floristic diversity is considerable in tropical
America, little is known about the properties that these
pose for health and whose alternative potential to conven-
tional medicine is significant.

In Colombia, no monographs of this species are regis-
tered, nor of preparations made with it, which is why the
findings obtained are a significant advance in relation to
its properties, the ethnobotanical and pharmaceutical use
of natural compounds.

D. strobilaceus Kuntze (Costaceae), It is a rhizomatous
plant that reaches 6 meters in height, with an ovoid inflo-
rescence, bearing striking white flowers (Fig. 1). This spe-
cies of tropical origin has a natural distribution from Hon-
duras and El Salvador to Bolivia (Estrada & Otalvaro,
2022). In Colombia it is found from 0 to 1500 m in alti-
tude, it is frequent in clearings, road edges, banks of ra-
vines in disturbed areas close to wetlands or water sources
and it is distributed in Andina, Amazonia, Pacifica, Ori-

noquia y Caribe regions, at altitudes between (5-) 100 and
1500 meters. In the study zone (Quindio department) it is
registered for the municipalities of Armenia, Calarca,
Montenegro and Quimbaya, between 970 and 1500 me-
ters of altitude. It is known in the local communities of
Colombia as “cafiagria” or “cafiaguate” (Sepulveda
2024).

Its leaves contain polyphenols, flavonoids, alkaloids and
other secondary metabolites traditionally used in the
treatment of hypertension and cardiovascular disorders.
The Kuna communities of Panama know them as “Pinuue
barbat” (wild ginger) and use the infusion of leaves to
improve blood circulation, even though it has been rec-
orded that some parts of the plant, such as flowers, have
hypotensive effects. This is according to studies that
demonstrated that D. strobilaceus produces an inhibition
of angiotensin II (ANG-II) in the AT1 receptor, which
could be related to the hypotensive effects and other car-
diovascular effects (Caballero et al., 2001).

Research conducted by Guerrero et al. (2009) examined
the vascular effects of acidic and neutral fractions ob-
tained from methanol and dichloromethane extracts of D.
strobilaceus, using aortic rings isolated from rats with or
without phenylephrine pre-contracted endothelium, in the
results they found that the different factions and concen-
trations were able to modify the vascular responses in-
duced in hypertensive rats producing vasorelaxation.
These findings are important to the extent that they could
contribute to a better understanding of the possible vascu-
lar relaxation effect of the aforementioned plant species.

The objective of the study was to carry out a preliminary
evaluation of the ethanolic extract of the leaves of the
plant species D. strobilaceus in relation to its chemical
composition, physicochemical properties and antioxidant
activity. Since extracts retain a higher content of essences
than infusions or decoctions, we wanted to analyze the
composition and response to encapsulation of these ex-
tracts obtained from wild populations growing in the low-
lands of the central Andean region of Colombia, western
slope of the Central Cordillera of Colombia (Department
of Quindio).

For the development of the research, leaves, stems and
rhizomes of D. strobilaceus were collected in a forest
fragment of the western slope of the Andes, Central Cor-
dillera of Colombia, municipality of Armenia, Depart-
ment of Quindio. The species was found growing natural-
ly in a forest remnant of 13.5 Ha in a state of secondary
regeneration, surrounded by bamboo groves, grasslands,
wooded areas and buildings, in the urban perimeter. The
altitudinal range is between 1489 and 1530 m.a.s.l., with
temperatures around 18°C to 30°C, relative humidity be-
tween 65% and 75%, and an average annual rainfall be-
tween 1100 and 1200 mm. According to the bioclimatic
classification of Holdridge (1967), it corresponds to Pre-
montane Humid Forest (BhPm), characterized by mostly
evergreen tree vegetation of 20 to 30 m with moderate
epiphytism (Fig 2).



Figure 1. Dimerocostus strobilaceus Kuntze (Costaceae):
A. growth habit; B. flower. Source: M.P. Sepulveda

Were selected fertile individuals with no signs of her-
bivory, pathogens, or mechanical damage. Sampling of
the plants was performed manually with previously disin-
fected tools. The samples were washed with running water
and subsequently treated.

For the preparation of the extract, the vegetative parts
were washed with distilled water, fragmented into pieces,
spread on kraft paper and dried at room temperature for a
period of 8 days. After this period, the samples were
placed in an oven at 40°C until the dry weight measure-
ment was stabilized; once dehydrated, the material was
pulverized using an electric mill until a dry powder was
obtained. Samples were stored separately in ziploc bags
with airtight seal.

The humidification of the maceration were carried out in
96% ethanol and then left to rest for a period of 8 days
with sporadic agitation (Fig. 3). The solvent was recov-
ered by filtration through retro-evaporation. The solvent
was obtained using a water bath and was kept in a labeled
glass bottle stored in a conventional refrigerator at 6°C
until the time of analysis.

The tests consisted of analyzing the leaf extracts by col-
umn and plate chromatography for the obtained extracts (a
stationary phase of silica gel 60 and a mobile phase with

Figure 2. Process of collecting and drying D. strobilaceus
plant material

Figure 3. Humidification of the maceration of D. strobi-
laceus plant material with 96% ethanol

chloroform, ethyl acetate and methanol were used). Once
the plates were obtained, they were observed under Ultra-
violet Light - UV at 254 nm to distinguish the colored
bands corresponding to the different compounds (Brangule
et al. 2020).

The chemical reactions performed on the extract were as
follows: detection of total flavonoids saponins, lactones,
quinones, lipids and essential oils, amines, reducing sug-
ars, alkaloids and leucoanthocyanidins and evaluation of
antioxidant activity by the DPPH method. The capacity to
capture free radicals was quantified with concentrations of
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50, 80, 100, 150 and 200 pg / mL of the leaf extract. As a
positive control were use ascorbic acid and negative con-
trol, ethanol.

The results can be summarized in the following list:

1. Active Ingredients: Using gas chromatography coupled
with mass spectroscopy (GC-MS), compounds such as
carboxylic acids, malic acid, pyrones, amino acids and
aromatic compounds with antioxidant and anti-
inflammatory properties were identified (Table 1).

2. The antioxidant activity of the ethanolic extract of D.
strobilaceus leaves was considerably higher compared to
vitamin C, with high scavenging of free radicals.

3. The highest percentage of inhibition of the DPPH radi-
cal (indicating antioxidant activity) reached 81% by the
extract, which increased over time, in the first few hours.

The inhibition percentages were 11%, and after 19 hours,
the inhibition percentage reached its highest percentage.

In conclusion, these results indicate that the ethanolic ex-
tract of D. strobilaceus leaves has a high antioxidant ca-
pacity, and when encapsulated in PVA nanofibers, it
shows a significant antioxidant effect with a prolonged
release. This means that it has release kinetics through the
encapsulation technique, with which we demonstrate a
controlled release, being most effective at concentrations
of 150 pg/mL (Table 2).

In this research, we highlight the potential of the ethanolic
extract of the studied species as a source of antioxidant
compounds and its potential applications in the pharma-
ceutical and food industries. This is a promising discovery
that finds low-cost and accessible solutions for the general
public in natural floristry.

Table 1. Most representative compounds of the chromatogram of the methanol fractionation of the

ethanolic leaf extract.

Peaks Compound T. retention (min) Area (%) Height (%)
19 4H-Pyran-4-one,2,3-dihydro-3,5- 21.970 10.88 11.88
dihydroxy-6-methyl-
25 Malic acid 29.004 4.40 2.97
32 Glutamine, L- 40.892 5.22 4.68
22 Benzofuran, 2,3-dihydro- 25.719 6.59 6.34
5 2,2’-Bioxirane 5.142 3.10 4.75
3 Propanoic acid, 2-methyl 3.789 2.82 2.95
10 2-Furanmethanol 7.778 1.88 1.90
38 n-Decanoic acid 63.505 5.08 2.86

Table 2. Percentage of inhibition of the DPPH radical of Vitamin C (Positive control).

Concentrations (ug/ml) % Inhibition of DPPH

50 32%
80 35%
100 38%
150 39%

There are eight references associated with this article.
They can be found on the Heliconia Society International
web site at: www. heliconia.org
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Part of the article from SILVA, C. F. B.; ROSA, R.
C.T.;PEREIRA,P.R. V. S.; CASTRO, A. C.R;;
CARVALHO, A. C. P. P. Heliconia: diseases and
integrated management. Ornamental Horticulture,
v. 30, p. 1-14, 2024. https://
ornamentalhorticulture.com.br/rbho/article/
view/2755/2051

Introduction

Among the challenges faced in the cultivation of heli-
conia, fungal diseases have been one of the most preva-
lent. This causal agent causes damage to different parts
of the plants, such as leaves, inflorescence and rhizomes
(Bedendo, 1995, Mattos Sobrinho et al., 2015). To effec-
tively control these diseases, it is essential to adopt an
integrated management strategy. This strategy combines
preventive, curative and eradication measures. Therefore,
the main fungal diseases of heliconia and the integrated
measures for their efficient management are described
below.

Methodology

During cultivation, heliconia can be infected by several
fungal pathogens. In Brazil, fungal pathogens in heli-
conia have been detected in various regions (Figure 1).
We can identify various damages in the different parts of
the plant. In the rhizome, we observe different pathogens
causing the following symptoms and signs:

Rhizoctonia rot (Rhizoctonia solani): symtoms of dark-
ened and depressed lesions are observed on the plant col-
lar. In plants, rotting of the rhizomes and roots is ob-
served. There is the presence of mycelium and sclerotia
(resistance structure).

Cylindrocladium rot (Cylindrocladium spathiphylli f.
sp. heliconiae): beyond rot, other symptoms present are:
dwarfism; low flower production, which may result in
the death of the clump; and brownish oval necrotic spots
with a grayish center and yellowish halo. These spots
may coalesce and burn the margins and sheaths of the
leaves. Presence of spores and microsclerotia (resistance
structure).

Pythium and Phytophthora rots (Pythium spp., Phy-
tophthora nicotianae): Pythium rot is observed in the
roots, with plant decline. Phytophthora rot occurs in
the roots and rhizomes. In addition, there is the pres-

b >

ence of infection in the floral stems and pseudostems.
Plants show reduced growth, loss of vigor and low
flower production. The presence of spores is notable.
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Figure 1. Incidence of fungal diseases in heliconia.

Fungal diseases are spread mainly by infected plants or
propagation material, contaminated crop residues, soils
contaminated with pathogen structures (mycelium, spores
and resistance spores), agricultural implements/tools, rain
and irrigation water. Pathogens survive mainly in soil, host
plants, and crop residues. The most favorable conditions
for infections to occur are mainly high humidity and tem-
peratures ranging from 15 to 25°C (Rhizoctonia rot), 15 to
22°C (Pythium and Phytophthora rot), and 25 to 30°C
(Cylindrocladium rot) (Figure 2A). For these diseases,
some integrated management measures must be imple-
mented. The measures are highlighted in the following
graph (Figure 2B):

Heliconia Society
International
web site is at:

www.heliconia.org
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Figure 2. Pythium and Phytophthora rot cycle in
heliconia (Silva et al., 2024) (A) and measures for the in-
tegrated management of incident rots in

heliconia (B).

While, in the leaves and inflorescences the presence of
leaf spots is notable:

Pestalotiopsis spot (Pestalotiopsis pauciseta): depressed,
oval to elliptical spots are present on the bracts. A grayish-
white coloration and dark spots are observed in the center
of the lesions, and a reddish-brown coloration is observed
on the edges. On the leaves, the spots are brownish, oval,
with regular edges and chlorotic halos. Spores and myceli-
um are present.

Bipolaris spot (Cochliobolus cynodontis): symptoms oc-
cur on the leaves, extending to the inflorescences. Necrotic
spots of varying shapes and sizes are observed, mainly
rounded or oval, with a brownish-white center and a chlo-
rotic halo. The lesions may coalesce, possibly piercing the
leaves. On the sheaths and bracts, spots of a purplish-
brown coloration are present. Mycelium and spores are
present.

Curvularia spot (Curvularia brachyspora): irregularly
shaped brownish necrotic spots on older leaves, extending
to the inflorescences. The lesions begin at the leaf mar-
gins, coalescing and becoming necrotic. Symptomatic
leaves have a "burnt" appearance. Presence of mycelium
and spores.

Cercospora spot (Cercospora spp.): small, irregular
brown spots appear on the leaves. The lesions begin at the
edges of the leaves and expand toward the center. They are
like those of physiological and nutritional disorders. The
lesions are individualized, greenish to brownish, with a
chlorotic halo, and may occur on the leaf veins. They may
expand, leaving the plant with a "burnt" appearance. My-
celium and spores are present.

Alternaria spot (Alternaria solani and A. alternata):
brownish spots with concentric circles of different sizes
appear on the leaf blade. The spots are visible on the mar-
gins and in the center of the leaves. The lesions may coa-
lesce. Mycelium and spores are present.

Cladosporium spot (Cladosporium herbarum): circular
brownish necrotic spots of varying sizes with chlorotic
halos appear on the leaves, mainly on the abaxial part. The
lesions may coalesce and cause a "burnt" appearance on
the leaf blade. On the inflorescences, the spots are dark
and irregular in shape. Mycelium and spores are present.

Leaf spots are mainly spread by infected plants or propa-
gation material, soils and crop residues contaminated with
pathogen structures, agricultural implements/tools, rain,
irrigation water, wind and insects. The pathogens survive
mainly in soil and on crop residues. The most favorable
conditions for the occurrence of infections are high humid-
ity and temperatures ranging from 25 to 30 °C (Figure
3A). For the management of leaf spots, some integrated
measures should be implemented. The measures are high-
lighted in the following graph (Figure 3B):
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Other diseases also affect heliconia, such as anthracnose,
rust, powdery mildew and Panama disease. The symp-
toms/signs, epidemiology and management of these dis-
eases are described below.

Anthracnose (Colletotrichum gloeosporioides): brownish
necrotic lesions, circular or elliptical in shape, occur on the
leaves and bracts, surrounded by dark brown or yellowish
halos. The inflorescences present necrotic, depressed, ir-
regular spots, with a light color in the center and the pres-
ence of spores. After inflorescence harvest, the lesions
become necrotic and coalesce, causing significant damage
and loss of the inflorescences. On the pseudostems, the
lesions are necrotic and elongated. Mycelium and spores
are present.

Rust (Puccinia heliconiae): oval chlorotic spots with a
reddish-brown center appear. The lesions coalesce and dry
out the leaf blade. Powdery pustules of yellow-orange to
reddish-brown color are observed on the abaxial surface of
the leaf. Spores are present.

Powdery mildew (Oidium sp.): necrosis occurs in leaves,
sheaths and bracts. Leaves in an advanced stage of infec-
tion turn gray, coalesce and may even fall off. White su-
perficial mycelial growth and spores are present on the
adaxial surface of the leaves.

Panama disease: (Fusarium oxysporum f. sp. cubense):
there is progressive yellowing of the lower leaves towards
the youngest, rupture of the sheath near the pseudostem
(typical appearance of a "closed umbrella") and wilting of
the plant. In cross sections of the pseudostem and rhizome,
vascular discoloration in the form of concentric rings is
observed. Rhizomes and inflorescences present dry rot.
The central leaves may also present symptoms of necrosis.
The presence of spores and chlamydospores (resistance
spores) occurs (Figure 4A).
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lighted in the following graphs
(Figures 4B and 5A, B and C).




PAGE 10

THE BULLETIN / MARCH 2025
A Anthracnose
% B
: Q\_/_ conidia 'o;f';
mycelium || Z g @ &
i
chlamydospore
in the soil
germinate
DISPERSION healthy
plant
-agricultural tools 3>
228
vascular

discoloration

infected ¢ CROP RESIDUES
thizome & &

2
G 2= chlamydospore
y, ,C ydospo:

SURVIVAL

Figure 4. Panama disease cycle in heliconia (Silva et al.,

2024) (A) and measures adopted for its integrated man-
agement (B).

esistant/tolerant|

Rust

Increase spacing
between plants

Increase spacing
between plants

Figure 5. Measures adopted for the integrated manage-
ment of anthracnose (A), rust (B) and powdery mildew
(



THE BULLETIN / MARCH 2025

PAGE 11

Discussion

Fungal diseases have occurred in different cultivars of heliconia. Below is a summary of the groups of
fungal diseases and the cultivars where prevalence is notable (Table 1).

Table 1: Incidence of fungal diseases in different species and cultivars of heliconia.

Disease

Rhizoctonia rot

Cylindrocladium rot

Pythium and Phytophthora
rots

Pestalotiopsis spot

Bipolaris spot

Curvularia spot

Cercospora spot

Alternaria spot

Cladosporium spot

Anthracnose

Rust

Powdery mildew

Panama disease

Heliconia species and cultivars

H. bihai, H. rauliniana, H. psittacorum cv. Alan Carle,
H. chartacea cv. Sex Pink

H. bihai, H. caribaea, H. psittacorum x H. marginata,
H. psittacorum cvs. Strawberries and Lady Di.

Several species of heliconia.

H. psittacorum x H. spathocircinata var. Golden
Torch, H. stricta cv. Las Cruzes, H. wagneriana, H.
rostrata, H. psittacorum cvs. Alan Carle and Golden
Torch, H. latispatha, H. bihai cv. Chocolate.

H. rostrata, H. caribaea, H. psittacorum cvs. Golden
Torch and Suriname Sassy, H. bihai cv. Jacquinni, H.
augusta, H. tagami, H. bihai cv. transamazonica, H.
stricta, H. psittacorum x H. spathocircinata var. Alan
Carle, H. psittacorum cv. Red Opal.

H. rostrata, H. bihai, H. rauliniana, H. latispatha, H.
psittacorum cvs. Golden Torch, Sassy, Red Opal,
Vicent Red and Alan Carle, H. densiflora, H.
psittacorum, H. episcopalis, H. orthotricha cv. She.

H. densiflora, H. psittacorum, H. psittacorum cv. Lady
Di.

H. psittacorum cvs. Golden Torch and Suriname Sassy,
H. rostrata, H. bihai cv. Jacquinii, H. colisiana.

H. latispatha, H. psittacorum cvs. Golden Torch and
Red Opal, H. densiflora, H. psittacorum, H.
psittacorum x H. spathocircinata cvs. Alan Carle,
Golden Torch, Adrian.

H. bihai, H. rostrata, H. psittacorum cvs. Golden
Torch and Red Opal, H. psittacorum x H.
spathocircinata cvs. Alan Carle and Adrian, H. stricta
cv. Las Cruzes, H. augusta, H. chartacea cv. Sex Pink,
H. densiflora, H. episcopalis, H. caribaea x H. bihai
cv. Jacquinni, H. latispatha, H. orthotricha cv. She and
Total Eclipse.

H. psittacorum cvs. Sassy and Vicent Red, H. psit-
tacorum X H. spathocircinata var. Golden Torch

H. collinsiana, H. caribaea cvs. Gold and Purpurea.

H. bihai, H. rostrata, H. psittacorum cvs. Golden
Torch and Red Opal, H. psittacorum x H.
spathocircinata cvs. Alan Carle and Adrian, H. stricta
cv. Las Cruzes, H. augusta, H. chartacea cv. Sex Pink,
H. densiflora, H. episcopalis, H. caribaea x H. bihai
cv. Jacquinni, H. latispatha, H. orthotricha cvs. She
and Total Eclipse.
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Introduction

In Brazil, four species of nematodes stand out for being
pathogenic and causing significant damage and losses in
heliconia. These phytonematodes are associated with the
roots, thizomes and aerial parts of the plants. Therefore,
in this study we will discuss the phytonematoses asso-
ciated with heliconia and their integrated control mea-
sures.

Methodology
During cultivation, heliconia can be infected by nema-

todes. This pathogen occurs in various regions of the
country (Figure 1).

/)

Figure 1. Incidence de nematode diseases in heliconia.
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The damage occurs to underground and aerial plant or-
gans. Among those that cause the greatest impacts on
heliconia, root-knot nematodes stand out. The prevalent
species is Meloidogyne incognita. The main symptoms
and signs are, respectively:

Presence of wilting during the hottest hours of the day
and burns on older leaves. In addition, there is underde-
velopment of the plants.

Vermiform males and globose and pear-shaped adult fe-
males. The formation of galls is observed in the root sys-
tem, which has a direct impact on the absorption of water
and nutrients by the plants (Figure 2A).

The root-knot nematode life cycle lasts 3 to 4 weeks. The
nematode is dispersed through infected plants, soil ad-
hered to agricultural implements, irrigation or rainwater,
and animals. Survival occurs on host plants and in eggs
in the soil (Figure 2A).

Another species that stands out for its damage to heli-
conia is the burrowing nematode, Radopholus similis.
This phytonematode causes the formation of reddish ne-
crotic lesions on the roots and rhizomes of plants. Cracks
extending to the cortex are observed in primary roots.
Yellowing, wilting and drooping occur in the aerial part
of the plant (Warumby et al., 2004). The leaves also
show a reduction in size and burn on the margins of older
leaves. This damage is observed when the infection oc-
curs in the presence of the nematode and other soil patho-
gens. R. similis is a migratory endoparasite, vermiform in
the larval and adult stages, with sexual dimorphism
(Figure 3A). R. similis is an obligate parasite, but the ju-
venile stages move in the soil near the roots. The infec-
tive stages are females and juveniles. The eggs are laid in
the roots, which decompose rapidly. Females can repro-
duce sexually or asexually (parthenogenesis), and her-
maphroditism may occur. The life cycle can last 25 to 30
days. The ideal temperature for the development of the
nematode is 24 to 32 °C (Luc et al., 1990). The disease is
spread through infected plants, soil with adherent nema-
todes, contaminated agricultural implements, humans,
animals, and irrigation water or rain. The pathogen sur-
vives in the soil for up to six months (Figure 3A).
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The spiral nematode, Helicotylenchus spp., causes re-
duced plant growth and root system. The plant wilts during
the hottest hours of the day and shows symptoms of nutri-
tional deficiency. Root rot, burns on the margins of older
leaves and more intense wilting may occur (Warumby et
al., 2004). The nematode is a migratory ectoparasite and
endoparasite (Lordello, 1994, Warumby et al., 2004, Mat-
tos Sobrinho et al., 2012). Eggs are laid by females in the
soil. The life cycle lasts 35 to 37 days, with temperature
conditions of 23-33 °C and 40 to 60% humidity (Laughlin
and Lordello, 1977). The phytonematode is dispersed
through planting material, contaminated agricultural imple-
ments, animals and waterlogged soils. It can survive for
several months in the soil and remains of previous crops
(Figure 5A).
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Figure 2. Root-knot nematode cycle in heliconia (Silva et
al., 2024) (A) and measures for the integrated manage-
ment in heliconia (B).

Another nematode that impacts heliconia is the dagger
nematode, Xiphinema spp. The nematode is a migratory
ectoparasite that causes swelling at the root tips, similar to
Meloidogyne galls. This nematode is generalized geo-
graphical distribution (Tenente et al., 2002). In monocoty-
ledons, an excess of secondary roots is observed
(Warumby et al., 2004). Underdevelopment and yellowing
occur in the aerial part. In some plant species, the tips of
infected roots may present galls. This phytonematode
transmits viruses and remains infectious for two to four
months. These pathogens live in deep soil and migrate
from one root to another to feed. The life cycle can vary
from one month to one year. Most prefer light-textured
soils. The nematode is dispersed by infected seedlings,
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Figure 3. Burrowing nematode cycle in heliconia (Silva et
al., 2024) (A) and measures for the integrated manage-
ment in heliconia (B).
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tools used in soil preparation, and humans. The nematode
survives in crop residues and extreme temperature condi-
tions (freezing) in the soil (Figure 6A).

For these diseases, some integrated management measures
must be implemented. The measures are highlighted in
Figures 2B, 3B, 5B and 6B.
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Figure 6. Dagger nematode cycle in heliconia (Silva et al.,
2024) (A) and measures for the integrated management in
heliconia (B).

Discussion

Nematode diseases have occurred in different cultivars of
heliconia. Below is a summary of the nematode diseases
and the cultivars where prevalence is notable (Table 1).
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Table 1: Incidence of nematodes diseases in different species and cultivars of heliconias.

Diseases
Root knot nematode

Heliconia species and cultivars

H. rostrata, H. bihai, H. rauliniana, H.
latispatha, H. wagneriana, H. rivularia, H.
angusta and H. psitacorum cvs. Red Opal,

References

Lins and Coelho, 2004; Freire and Mosca, 2009;
Sardinha et al., 2012; Mattos Sobrinho et al.,
2013.

Golden Torch, Golden Torch Adrian and Alan
Carle (H. psittacorum x H. spathocircinata),
Sassy (H. psittacorum), She (H. orthotricha),
Jacquinii (H. bihai x H. caribaea), Fire bird (H.
stricta) and Splash (H. champneiana).

Burrowing nematode Wide range of hosts.

Spiral nematode

Dagger nematode H. rostrata and H. latispatha.

Heliconia sp., H. psittacorum Golden Torch.

Zem and Lordello, 1983; Assis, 2006

Oliveira et al., 2007; Mattos Sobrinho et al.,
2013.

Assis, 2007.

There are 14 references associated with this article. They can be found on the Heliconia Society International web site

at: www. heliconia.org

Continued from page 3.

To manage bacterial wilt, some integrated measures must
be implemented. The measures are highlighted in the fol-
lowing graph (Figure 2B):
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Figure 2. Bacterial wilt cycle in heliconias (Silva et al.,
2024) (A) and measures adopted for its integrated man-
agement (B).
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Discussion

Bacterial disease has occurred in different cultivars of
heliconia. Below is a summary of the groups of bacterial
wilt and the cultivars where prevalence is notable (Table

).

Table 1: Incidence of bacterial disease in different species and cultivars of heliconias.

Diseases Heliconia species and cultivars

Bacterial wilt

H. bihai, H. caribaea, H. humilis, H. X nickeriensis (H. psit-
tacorum X H. marginata), H. stricta, H. wagneriana, H. rau-

References

Assis et al., 2002, Warumby et al., 2004,
Zoccoli et al., 2009; Conaban, 2012.

liniana, H. acuminata and H. psittacorum Lady Di, Sassy, Straw-

berries, Red Opal, Red Gold.
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