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Abstract. Noriko N, Sasaerila YH, Anisah S. 2024. Morphology characteristic and tuber content of yard cultivated Canna indica
(ganyong) in Cibinong, West Java, Indonesia. Biodiversitas 25: 2586-2593. Canna indica L. (ganyong) tubers have the potential to be an
alternative food and functional food. This study aims to obtain morphology characteristics, including the content of white tubers of C.
indica planted in yards in the Cibinong; research methodology by conducting surveys and laboratory analysis. The results showed C.
indica can grow in the yard without special treatment. At the age of 8 months, the average 59.8 cm of plant height, 10.8 numbers of
leaves, 0.80 mm leaf thickness, 9.14 cm stem diameter, 24.51 cm? leaf area, 112.64 g dry weight of tuber, 6.9 g dry weight of stem, 6.81
g dry weight of leaves at 34.3°C temperature, 59% humidity, 20086 lux light intensity, 4.85 soil pH, 2.3% organic C, 0.62% total N,
32.13% P20s, 6.08% K20, 0.51 me Ca, 0.36 me Mg, 0.31 me K, 0.5 me Na, 5.44 me/100 gr CEC, 3.71 (mg FDA g-1soil d.w. h-1) soil
enzyme activity and 1.66 (g/cm?) bulk density. The flour from tubers contains 0.58% ash, 0.15% lipid, 1.01% protein, 1.11% crude
fiber, 12.78% carbohydrates, 56.51 kcal calories, alkaloid, saponin, flavonoid, triterpenoid, and low antioxidant. Planting in the yard is

recommended in the shade of sunlight. Watering and fertilizing including microelements are also required.
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INTRODUCTION

Many efforts to maintain food security in Indonesia can
be significantly bolstered through the availability of diverse
food sources. One such promising alternative is Canna
indica L. (ganyong, edible canna) tubers, which hold
immense potential as a functional food. Canna indica
found in Indonesia, exhibits two phenotypic variations:
green and red; green C. indica boasts white tubers, while
red C. indica features red tubers (Sari et al. 2016). The
content of white tubers, a rich source of nutrition, includes
25.10% fiber, 28.50% starch, 4.72% crude protein, 5.75%
lipid, 423 Kcal/100 g dry weight, and antioxidants such as
21 DPPH, 23 ABTS, and 170 ug/mL O-radical (Ayusman
et al. 2020). These tubers can be processed into flour and
further utilized to produce various processed foods, such as
cookies and meatballs, thereby diversifying the food
landscape (Noriko et al. 2023).

Canna indica is considered an easily cultivated food
plant in various environmental conditions and has the
potential to be developed. Canna indica plants can thrive in
open spaces and under shade (Sasaerila et al. 2019). It can
grow at altitudes from 0 to 2500 meters above sea level
with an average rainfall of 500 mm/year and adapt to
Indonesia's environmental climate (Luziatelli et al. 2023).
Canna indica can also adapt under 25% sunlight exposure
based on height, leaf area, and root dry weight (Sasaerila et
al. 2021). Generally, C. indica grows wild in rice fields,
gardens, and yards. Thus, C. indica has the potential
opportunity as an alternative food source easily accessible

to the community. Canna indica observed in the
community yards in the Cibinong area are generally
planted without any maintenance. Cibinong subdistrict is a
rural area with rice fields, gardens, and yards that produce
vegetables, herbs, and local fruits, including jackfruit,
rambutan, and mango. The population increase and
urbanization led to converting agricultural land into
housing, malls and industrial complexes. This condition
decreased public attention to the use of yard land, and
therefore, some agricultural production decreased.

The yard is defined as land areas around the house that
are individually owned with a small scale planted with
mixed perennials and annual plants with low capital inputs
and small technology so that production is low. The yard
can be planted with plants that humans and animals can
consume. The domestication of plants in yards used for
food sources provides several advantages, including
changing extreme ecological conditions such as drought
due to climate change into a specific stable ecology
through  decreasing  temperature and  optimizing
decomposition. The design of plant structures in yards is
generally a multi-layer of woody plants, fruits, herbs,
vegetables, and grasses with biodiversity (Korpelainen
2023).

The world's population in 2050 is expected to reach 9
billion requiring adequate food supply to avoid
malnutrition and hunger. Therefore, undernourishment and
nutrition deficiency are major global public health issues.
Plant cultivation in the yard is a practice carried out in
Asian, African, and Latin American communities on a
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declining basis. At the same time, it provides
socioeconomic  benefits, ecological services, food
availability, and diverse diets. Therefore, yards can fulfill
food insecurity and hunger (Dissanayake and Maredia
2021). Food availability faces several issues, such as
climate change, urbanization, and land degradation, which
require solutions through various approaches (Lenaerts et
al. 2019).

However, research on the conditions of C. indica
growing in the yard without maintenance is still limited.
Therefore, this research aimed to obtain data on plant
morphology characteristics and the content of C. indica
white tubers planted in community yards in Cibinong.
Morphology characteristics assessment including plant
length, number of leaves in clumps, leaf thickness, leaf
area, and stem diameter. At the same time, the tuber's
content analyzed were moisture content, ash, fat, protein,
crude fiber, carbohydrates, calories, substances of the
metabolic seconder, and antioxidants; the environmental
assessment includes temperature, humidity, solar intensity
averages, physics, chemistry of soil, and enzymes
contained in soil. The research findings will reference
innovation in cultivating C. indica yards to develop
alternative foods for the people of Indonesia.

Backyard science and technology (STB) innovation in
rural areas is needed for sustainable intensification,
especially in developing countries (Jiao et al. 2019).

MATERIALS AND METHODS

Study area

The research method was a survey on the condition of
C. indica and laboratory analysis of tubers. This research
was carried out from February to November 2018 in an
open area covering 160 m? in a residential area located at
Jalan Kampung Pajeleran Gunung, Sukahati, Cibinong,
Bogor, West Java, Indonesia (6.492° S and 106.819° E).
Various laboratory analyses were conducted in different
facilities for enzyme soil analysis: (i) Chemistry
Laboratory of UAI, South Jakarta; (ii) PT. Sucofindo
Laboratory for proximate testing of tubers; (iii)
Environmental and Calibration Laboratory (PT. UNILAB
Perdana) for soil chemistry analysis; (iv) Indonesian Spice
and Medicinal Crops Research Institute (Balitro) for flour
content antioxidant analysis.

Preparation of ganyong seedlings

White tubers of C. indica were used for seedlings
propagation, measuring 3-3.5 cm with 1-2 sprouting buds,
and were planted without fertilizer. Soil preparation in the
yard involved clearing weeds, loosening soil, and digging
holes +20 cm deep a week before planting. Each hole
received one seedling spaced approximately 50 cm apart.
Daily watering was conducted, except during rainy periods,
and continued until leaves emerged. Parameters observed
included environmental data such as temperature, humidity,
light intensity, and soil conditions such as biology, physics,
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and chemistry. Light intensity was measured thrice at 09.00
am using a lux meter. Soil conditions were assessed using a
soil tester in C. indica planted and surrounding soil, once
for enzymes and once for physics analysis.

Measurement of morphology characteristics

The cultivated population of C. indica plants in the yard
of 150 white plants and five white samples were randomly
chosen at the planting site. Measurements were taken when
the plants were 8 months aged. Parameters assessed
included plant length, leaf count, thickness, stem diameter,
leaf area, and dry weight. Samples were separated into
leaves, stems, and rhizomes, weighed, and stored for
analysis at the UAI chemistry laboratory. The length of C.
indica stems was measured from the base to the tip of the
highest leaf for five plant samples. Leaf count relied on
fully expanded morphology, while leaf thickness was
gauged with a digital caliper 5-6 cm from the midrib,
measured thrice, averaging each result. Stem diameter was
measured similarly at the stem's base, middle, and top. Leaf
samples were processed, scanned, and analyzed for surface
area, while plant dry weight was obtained by drying
samples at 80°C until stabilized that were post-wrapped in
the newspaper sheets when wet.

Soil analysis
Physical and chemical properties of soil

Soil sampling was conducted when the C. indica plants
reached 5 months old, and samples were collected from 5
randomly selected points in the planting area. Milk cans
with 7.4 cm in diameter and 7.5 cm in height were used for
collection. Samples were wrapped in aluminum foil,
labeled, and sent to the UAI chemistry laboratory for oven
drying and subsequent dry weight measurement. Physical
testing followed the Reynolds method (1970), involving
soil heating at 105°C for 48 hours, cooling, and successive
weighing until a constant weight was reached; chemical
analysis conducted at PT. UNILAB Perdana, including pH,
organic C, Nitrogen P,0s, Cation Exchange Capacity
(CEC), KO, cation composition (Ca, Mg, K, Na)
determined by saturation using ammonium acetate 1, and
soil texture assessment.

Soil enzymes

Soil samples were collected from five locations,
including C. indica planted soil (DG) and soil surrounding
C. indica (TG), and collected using 322 cm® milk cans.
Samples were stored in sealed plastic bags in cool boxes
with ice (+4°C) and transported to the UAI chemistry
laboratory. Following a modified method by Adam and
Duncan (2001), soil enzyme analysis was conducted. After
refrigerating for one day and avoiding light exposure, the
labeled soil samples were sieved to remove debris,
weighed, and distributed into 14 vials containing 0.3 g of
soil for standards and duplicates. Soil samples in vials
received the appropriate standard solution (Table 1), with
FDA solution added to duplicate labels at 1 mL volume.
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Table 1. List of labeling of 14 soil samples for enzyme analysis

Type of solution

Label Mother solution (mL) Buffer (mL)
Blanko 0 6.1
Standard 1 0.5 5.6
Standard 2 1 5.1
Standard 3 2 4.1
Standard 4 3 3.1
Standard 5 4 2.1
Standard 6 5 1.1

Reagents for soil enzyme analysis included Solution A,
Solution B, Buffer solution, fluorescein diacetate (FDA)
solution, and Mother solution. Solution A (0.827 ¢
NaH,PO4.H,O in 100 mL distilled water) and Solution B
(4.26 g NaH,PO4 in 500 mL distilled water) were prepared.
Buffer solution (pH 7.6) was obtained by mixing 65 mL
Solution A with 435 mL Solution B. FDA solution (30.25
mg FDA in 50 mL acetone) was used as a microbial
activity measurement. Mother Solution was made by
blending 12.5 mL FDA solution with 237.5 mL Buffer
solution, heated at 97°C for 30 minutes. Samples, with a
standard solution, were incubated at 25°C and centrifuged
at 110 rpm for 30 mins; then, 6 mL acetone was added to
stop FDA hydrolysis. Suspensions were transferred to 12
mL Falcon tubes, centrifuged at 5,000 rpm for 5 mins, and
filtered with Whatman 42 paper. Next, the absorbance
levels were read at 490 nm wavelength using a
spectrophotometer.

Proximate analysis

The parameters tested and the methods of measuring
the tubers were as follows: water content (following SNI
01-2891-1992), ash content (following SNI 01-2891-1992),
fat content (following SNI 01-2891-1992), protein content
(following SNI 01-2891-1992), fiber content (following
SNI 01-2891-1992), carbohydrates (by difference), and
calorie measurement used predictions from calories
contained in carbohydrates, proteins and fats.

Secondary metabolites and antioxidants in C. indica flour

Therefore, C. indica tuber samples, around +600 g,
were harvested in open areas in Cibinong and stored in
plastic containers. These samples were transported to the
UAI chemistry laboratory for cleaning and separation from
soil and roots. Next, the cleaned tubers underwent
antioxidant analysis.

BIODIVERSITAS 25 (6): 2586-2593, June 2024

Data analysis

The data obtained from observations were processed by
Microsoft Excel and analyzed using SPSS Statistics 24
software. An Independent T-test with a significance level
of 5% was utilized to analyze enzyme activity in soil-
planted DG and TG.

RESULTS AND DISCUSSION

Environmental condition

Canna indica was harvested for eight months in
October 2018, and the climate data for the region were
collected from the Indonesia Board of Meteorology
Climatology and Geophysics (BMKG). The minimum
temperature was 22.17°C, the maximum temperature was
32.73°C, and the average temperature was 26.09°C. The
average humidity was 76.48%, with a total rainfall of
278.73 mm and an average sunlight duration of 7.78 hours
daily. Data on environmental conditions at harvest time are
shown in Table 2.

Morphological characteristic

Moreover, under local environmental conditions, the C.
indica exhibited suboptimal height and growth (Figure
1.A). Table 3 shows the C. indica plant characteristics
evaluations in October 2018 at the age of eight months.

Soil physics

Table 4 revealed the physics soil measurements tested
in this study include volumetric water content, bulk
density, water content, and soil texture. This physical test
assists in determining soil potential closely related to plant
growth and, therefore, is crucial to supporting soil and
environmental management.

Table 3. Characteristics of Canna indica (Mean £ SE, n=5)

Reference sample

Components of growth Measurement (Sasaerila et al.

results

2021)

Plant length (cm) 59.8 £8.74 38.7£1.4
Number of leaves/clumps 10.8+2.33
Leaf thickness (mm) 0.80+0.2 0.25+0.02
Stem diameter (cm) 9.14+2.78
Leaf area (cm?) 24,51 + 4,75 36.00+12
Dry weight of tuber (g) 112.64 +29.24
Dry weight of stem (g) 6.9+2.09
Dry weight of leaves (g) 6.81+2.81

Table 2. Environmental conditions data at the research site in October 2018 (Mean value + SE, n=3)

Month Temperature Relative humidity Lightintensity ~ Total rainfall Daily average sunlight duration
(°C) (%) (lux) (mm) (hours)
October 34.3+041 59 + 0.55 20086 + 27.95 278.73 7.78
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Figure 1. A. Canna indica growth in the local environment, B. Tuber harvest, C. Cleaned tubers

Table 4. Soil physics test measurements from five soil locations
planted with Canna indica

Table 5. Chemical compound from soil planted Canna indica

Parameter Mean rate
VWC (g/cm3) 0.44
GWC (gH20/g soil) 0.27
Bulk Density (g/cm3) 1.66
Water content (kg/ha) 4425.08
Texture: silty clay

Sand (%) 10.7

Clay (%) 49.04

Silt (%) 40.26

Note: *VWC: Volumetric soil Water Content, GWC: Gravimetric
Water Content, BD: Bulk Density

Soil chemicals

Table 5 shows the chemical compound content analysis
results in the C. indica soil samples. The soil chemical
compounds tested show soil acidity (pH 4.85) and several
essential nutrient parameters. Furthermore, the C. indica
can still adapt and produce tubers, as shown in Figures 1.B
and 1.C, several tubers are produced within 1 clump.

Soil enzymes
Table 6 shows the values of soil enzyme activity in the
planting site and around C. indica cultivation.

Proximate content of tubers

Table 7 shows the study's approximate content of tuber
compositions compared to other research. The protein,
lipid and crude fiber found in C. indica tubers are smaller
than data from reference sample (Okonwu and Ariaga
2016). But the carbohydrate and moisture content of C.
indica are higher than reference sample.

Secondary metabolites and antioxidants in C. indica
flour from tubers

This chemical analysis aims to examine the bioactive
compounds present in C. indica tubers after being
processed into flour. The compounds tested include

Parameter Measurements
pH (H20) 4.85
Organic C (%) 2.3
Total N (%) 0.62
P20s (HCI 25%) mg/100 gr 32.13
K20 (HCI 25%) mg/100 gr 6.08
Cation composition
Ca (me) 0.51
Mg (me) 0.36
K (me) 0.31
Na (me) 0.5
Cation Exchange Capacity (me/100 g) 5.44

alkaloids, saponins, tannins, flavonoids, triterpenoids, and
steroids (Table 8).

Table 6. Soil enzyme activity

Mean rate
Sample (mg FDA g-%s0il d.w. h-1)
Soil from the planting site of C. indica 3.71
Soil around of C. indica 3.38

Table 7. Proximate analysis results per 100 g of Canna indica
tubers and sample

Reference sample

Parameter s;-rﬁStle (Okonwu and Ariaga
P 2016)

Moisture content (%) 84.36 50.66

Ash (%) 0.58 2.85

Lipid (%) 0.15 4.35

Protein (%) 1.01 4.81

Crude fiber (%) 111 33.16

Carbohydrate (%) 12.78 4.17

Calories (kcal) 56.51 -
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Table 8. Qualitative analysis of secondary metabolites Canna
indica flour

Sample Secondary metabolites Test result

Alkaloid +
Saponin +
Tannin -
Flavonoid +
Triterpenoid +
Steroid -

C. indica flour

Red-orange precipitates form alkaloids, while saponin
compounds are characterized by stable foam in the test
samples. A color change to red marks flavonoid
compounds formed, while triterpenoids are indicated by red
or purple coloration in the tested solutions. The flour
antioxidant compound was analyzed to test the antioxidant
activity using the DPPH method and measured using
spectrophotometry at a wavelength of 517 nm. This
analysis showed an 1Csp value of 8,379.57 ppm, and the
obtained absorbance value was y=0.0051x+7.2642.

Discussion

The higher temperatures and lower humidity in yard
gardens compared to BMKG data are due to the open
nature and the absence of canopy trees; this condition
increases the intensity of sunlight. Environmental
conditions such as temperature, humidity, and sunlight
intensity influence the morphology of plants (Chiang et al.
2020). Temperature is crucial to shaping plant growth and
metabolic processes; higher temperatures from sunlight
exposure can cause plant stress, leading to cell disturbances
(Ding and Yang 2022). The morphology characteristics of
C. indica showed a height of 59.8+8.74 cm, a leaf area of
24.51+4.74 cm?, and a dry weight of tuber 112.64+29.24 g.
The characteristics of C. indica showed a suboptimal
height of 59.84+8.74 cm compared to the typical height of 2
meters (Sultana et al. 2019). The increased plant height is
more influenced by optimal auxin response in shaded areas
(Kpers et al. 2020). Leaf area exposed to 100% sunlight,
temperature of 27+0.5°C, and humidity of 74+2,3%
without fertilizer in the study by Sasaerila et al. (2021)
showed a wider size of 36.00+12 cm? compared to
24.51+4.74 cm?, but thicker leaf size of 0.80£0.2 mm
compared to 0.25+0.02 mm (Table 3). This condition may
represent a physiological response of the leaf to reduce
evapotranspiration due to  higher  environmental
temperatures of 34.3+0.41°C. Additionally, leaf thickness
is influenced by sunlight intensity, which enhances
photosynthesis rates; this condition represents the plant's
adaptation response to changes in sunlight intensity
(Yustiningsih 2019). Light exposure of 26000 and 18000
lux was able to stimulate an increase in leaf area and yield
of Dioscorea sparsiflora tubers. A light intensity of 14000
lux shows no correlation with leaf area and tuber yield
(Santacruz et al. 2020). Interestingly, C. indica plants under
a sunlight intensity of 20086+27.95 lux showed tubers with
a dry weight of 112.64+29.24 g, stems of 6.9+2.09 g, and
leaves of 6.81+2.81. In temperate climates with a
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temperature of 25-28°C, the growth of C. indica can reach
a plant height of 2.5 m, a leaf area of 55 x 18-30 cm, and a
tuber diameter of 1-3 cm (De Las Mercedes Ciciarelli
2012).

This study revealed the average VWC value of 0.44
g/cm3 (Table 4), which was lower than the reference value
(0.9-1.60) g/cm?® (Kravchuk et al. 2023). GWC was 0.27
gH.O/g soil, while the soil density or BD on C. indica
planted soil obtained a value exceeding the normal range
(1.10-1.60 g/cm3). Those results indicate soil compaction
that makes it increasingly difficult for water to penetrate
and for plant roots to penetrate (Wang et al. 2020).
Furthermore, the BD above 1.60 g/cm?® reduces soil fertility
and is related to the ecology of earthworms (Capowiez et
al. 2021); it means a problem in the root's ability to
penetrate deeper soil layers, making it difficult to absorb
nutrients and affecting plant height. The compactness of
the soil reduces its ability to absorb nutrients for soil and
plants. Canna indica soil conditions have a soil BD value
of 1.66 g/cm3, higher than the density reference value of C.
indica soil, which is 1.32 g/cm® (Qian et al. 2017). Canna
indica planted soil samples were also tested for their
texture type, and the results showed a 10.7% sand texture,
49.04% clay, and 40.26% silt. The soil texture type in the
yard is considered suitable for cultivation due to its
composition, with a higher proportion of sand than clay and
silt. Organic Carbon and Nitrogen, sourced from various
organic matter components like plant residues and animal
waste, are crucial for photosynthesis. In addition, low pH
levels indicate organic material accumulation (Zhou et al.
2019).

According to soil property criteria (Pusat Penelitian
Tanah 1983), the soil exhibited moderate organic carbon
and high total nitrogen levels with an acidic pH of 4.85.
Soil organic matter compounds influence soil physical
properties and contribute to denser soil (Hussain et al.
2023). The study revealed the P,Os content was moderate
at 32.13 mg/100 g, KO content was very low at 6.08
mg/100 g, and Cation Exchange capacity (CEC) was very
low at 5.44 me/100 gr; the low CEC hinders nutrient
exchangeability and availability (Nel et al. 2023). The
cation composition indicated low levels of Ca and Mg but
moderate levels of Potassium (K) and Sodium (Na). Based
on environmental conditions, the growth inhibition of C.
indica is caused by temperature, pH acidic soil, and low
CEC. Optimal growth of C. indica requires 24-29°C
(Sasaerila et al. 2024) and pH 6.9 (Sasaerila et al. 2021).

Testing enzyme activity is crucial, with one of its
objectives being an index of soil fertility and microbial
activity in agricultural practices (Attademo et al. 2021).
The differing average values of soil enzyme activity are
likely due to the presence of C. indica directly. The
presence of C. indica grown alongside rubber plants in the
study has contributed to soil microbial abundance (Effendi
et al. 2019). Soil microbial abundance is influenced by root
exudates, supported by an experiment with C. indica and
Cyperus flabelliformis plants grown in constructed
wetlands. These plants affect microbial abundance and
structure in the rhizosphere (Chen et al. 2016). The
presence of C. indica can improve soil fertility, evidenced
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by increased soil enzymes and the proximity of soil
microbes to their roots.

The carbohydrate content found by Okonwu and Ariaga
(2016) is 4.17%, with a moisture content of 50.66%.
Differences in carbohydrate content, specifically starch, are
found in various sources such as Banyuwangi at 15.01%,
and in Kuningan, Bantul, and Cilacap, where it exceeds
9.5%, with a moisture content of over 75% (Diantina et al.
2022). The starch from tubers can be used as alternative
food sources for prebiotics to support health and dietary
diversity. The protein found in C. indica tubers is smaller,
1.01%, compared to 4.81%, based on data from (Okonwu
and Ariaga 2016). The protein content of C. indica is
generally <5%, carbohydrate 56-77%, fat <1%, and fiber
can be more than 10% (Salazar et al. 2021). The ash
abundance content values are suspected to be due to the
influence of minerals that can enhance their nutritional
values.

Analysis of the chemical compounds present in flour
shows positive results for alkaloid, saponin, flavonoid, and
triterpenoid content (Table 8); those chemical compounds
in C. indica are antioxidants and anticancer agents (Ifandari
et al. 2018). Terpenoid, alkaloid, and flavonoid content can
play a role in pharmacological fields and is used in
medicinal sources as antibacterial (Huang et al. 2022),
antiviral, anthelmintic, anti-inflammatory, molluscicide,
cytotoxic, hepatoprotective, analgesic, immunomodulator,
hemostatic and antidiarrhea (Kanase and Vishwakarma
2018; Sarje et al. 2019). In addition, flavonoids as
antioxidants can inhibit Reactive Oxygen Species (ROS)
(Chen et al. 2023); therefore, they can become a
nutraceutical and functional food (Swain 2023). Alkaloids
are an antioxidant neurogenerative disease caused by
oxidative stress (Sirin et al. 2023). However, human
alkaloids can have a pro-oxidation effect dependent on the
condition by inhibiting NADPH oxidase (Macakova et al.
2019). Furthermore, triterpenoids are bioactive and
function as antioxidants (Cai et al. 2019); likewise, the case
with Saponins, which include antioxidants (Lim et al.
2020).

Based on the research results of antioxidant containing,
the tubers in this study have a higher ICsy value. A
compound was classified as having high antioxidant
activity if a sample has a small 1Cso value, i.e., less than 50
ug/mL or 50 ppm (Molyneux 2004). The antioxidant
content analyzed in white tuber extract has a concentration
of 593 ppm (Ifandari et al. 2018). The ICso concentration of
flour tested C. indica has lower antioxidant activity than
Solanum nigrum, Elephantopus  scaber, and
Amorphophallus campanulatus (Mahesh et al. 2014). Low
antioxidant content indicates that stress in C. indica
triggers ROS formation. Short light and stress temperatures
influence low antioxidant production response and
correlate with increased ROS (Szymanska et al. 2017). An
increase in ROS extrinsically and intrinsically can have
pathological effects due to an imbalance in the antioxidant
defense system. Pathological effects such as cellular
biomolecular damage including lipids, proteins, and DNA
(Andrés Juan et al. 2021). ROS can accumulate in intra-and
extra-cellular compartments (Ganganelli et al. 2024). ROS
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can stimulate degenerative diseases such as cancer and
neurogenerative diseases (Liu et al. 2018).

Antioxidant compounds result from processes and
contributions from secondary metabolites, and their activity
is closely related to the environmental factors in which the
plant grows. Environmental factors where the plant lives
include temperature and sunlight intensity, which causes
stress. The correlation of antioxidant activity with
secondary metabolite compounds, phenolics in Celosia
argentea Linn. plant samples, is very closely related to the
environment (Wardani et al. 2020). In contrast to stress
caused by soil pollution, Cr shows an increase in
antioxidants and the dominance of bacteria such as
Actinobacteria and Proteobacteria Chloroflexy as much as
75.16%. Secret metabolites produced by roots are related to
the presence of Actinobacteriota, Proteobacteria, and
Bacteroides (Mao et al. 2023). Microbionts in plants affect
plant metabolism and metabolic seconder production (Pang
et al. 2021). The tuber powder extract of C. indica
produced steroid, tannin, and flavonoid compounds
(Kumbhar et al. 2018), in contrast to the data from the
results of this study. Additionally, microelements such as
Boron and Silicon will optimize the production of
secondary metabolites (Guerriero et al. 2018). The
application of microelements to tomato plants can increase
their antioxidant capacity (Homayoonzadeh et al. 2022), so
it is necessary to give C. indica cultivation in the yard.

In conclusion, Canna indica can grow in yards with low
soil fertility without watering and fertilization. Under
environmental conditions such as temperature of 34.3°C,
humidity of 59%, and light intensity of 20086 lux, the dry
weight of tubers reached 112.64 g per clump. The produced
tubers contain  84.36%  water content, 12.78%
carbohydrates, 1.11% crude fiber, 0.15% fat, 1.01%
protein, alkaloids, saponins, flavonoids, and triterpenoids.
The antioxidant content in tubers is relatively low.
Therefore, C. indica, which can be grown in yard areas, can
be used as an alternative food. The innovation for
cultivating C. indica in the yard is fertilization equipped
with microelements, planting locations in areas that are not
directly exposed to sunlight, and intensive watering,
especially in the dry season. This is done to increase
growth, nutrient, and antioxidant contents.
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