Scientific Papers. Series B, Horticulture. Vol. LXII, 2018
Print ISSN 2285-5653, CD-ROM ISSN 2285-5661, Online ISSN 2286-1580, ISSN-L 2285-5653

THE EFFECT OF DIFFERENT LIGHT CONDITIONS
ON THE GROWTH AND DEVELOPMENT OF CHLOROPHYTUM
AMANIENSE ENGL. ‘FIRE FLASH’
Manuela MANDA1, Carmen NICU1, Diana ZAMFIR-VÂȘCĂ2
1

University of Craiova, Faculty of Horticulture, 13 Al.I. Cuza Street, Craiova, Dolj, Romania
2
University of Agronomic Sciences and Veterinary Medicine of Bucharest,
59 Mărăşti Blvd, District 1, Bucharest, Romania
Corresponding author email: manda_manu@yahoo.com

Abstract
Chlorophytum amaniense Engl. is a foliage plant, member of the family Liliaceae, originates from the rainforests of
East Africa. ‘Fire Flash’, the only cultivar of this species, known by several common names including Fire Glory,
Mandarin Plant and Tangerine, present unique decorative characteristics. C. amaniense‚ ʻFire Flash’ do not support
the direct action of the sun's rays and the placement in bright exposures. Given the claims of C. amaniense versus light
and insufficient information in the literature, the objective of this research was to study the reaction of ‘Fire Flash’
under different lighting conditions. Plants attained the greatest leaf size and petioles when ‚ʻFire flash’ were grown in
low and medium light intensity while plants exposed to high light showed lowest values of growth parameters. In
addition, high light intensity produced chlorosiss and leaf burn and plants have become unmarketable after a 3 months
period. The best size and quality of ‘Fire Flesh’ plants, occurred when plants were grown at a medium light levels of
80 μmol m-2 s-1.
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INTRODUCTION
The genus Chlorophytum belongs to Liliaccae
and encompasses about 200 species chiefly
native to tropical Africa, Australia and Asia
(Anton, 2009). Most species are evergreen
perennials with rhizomatous roots either short
and fibrous or thick and translucent.
Chlorophytum amaniense Engl., member of the
family Liliaceae, is a foliage plant originates
from the rainforests of East Africa. ‘Fire Flash’,
the only cultivar of this species, known by
several common names including Fire Glory,
Mandarin Plant and Tangerine, present unique
decorative characteristics (Anton Doina et al.,
2006).
Bright coral petioles and midveins contrast
with deep green, ovate-lanceolate leaves
making an exotic appearing and exciting plant.
The flowers are white in a dense cylindrical
panicle partially hidden by the foliage.
The inflorescence does not add any value to the
aesthetic appearance. In fact, it is detrimental.
Removal of the inflorescence at an early stage
of flowering improves plant growth (Chen et
al., 2002).
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Unlike C. comosum (Thunb.) Jacques (spider
plant), C. amaniense ‘Fire Flash’ does not
produce stolons, and propagation could be
realized through seed, division and in vitro
regeneration (Cui et al., 2011).
In addition to ornamental value, the rhizomes
of ‘Fire Flash’ form nearly oval tubers, which
may contain antitumor steroidal saponins as do
other species of Chlorophytum Ker. Gawl
(Kaushik, 2005; Cui et al., 2011). Of the twelve
species analyzed, C. amaniense Engl., showed
highest phenol, flavonoid, saponin contents and
in vitro antioxidant activity (Shinde et al.,
2016; Patil, 2016).
‘Fire Flash’ is grown in shady greenhouses at
temperatures between 18-32°C (optimum
temperature between 24-29°C) and relative
humidity between 50% and 100%. Water used
for ‘Fire Flash’ production should be free of
fluoride since it may cause leaf necrosis. Light
intensity is extremely important for quality of
‘’Fire flash” plant production (Chen et al.,
2002). C. amaniense ʻFire Flash’do not support
the direct action of the sun's rays and the
placement in bright exposures. Depending on
the intensity of light, the leaves may have

different shades from intense green to light
green. It also influences the color and length of
petioles, these being the main decorative
element. Higher light levels will cause leaf
chlorosis and, eventually, scorching and
necrotic lesions that can cause unsalable plants.
Based on the evaluation study, Chen et al.
(2005 a) recommended that ʻFire Flash’ can be
propagated through seed, division, or tissue
culture and produced as a potted foliage plant
under light levels from 114 to 228 μmol m-2 s-1
and temperatures from 18 to 32°C. After being
placed in building interiors, plants should be
located in interior light levels between 50 to
200 foot candles (10-40 μmol m-2 s-1) (Chen et
al., 2005 b). ‘Fire Flash’ plants are able to
maintain their aesthetic appearances under a
low light level of 8 μmol m−2 s−1 for 8 months
or longer (Chen et al., 2005 a).
Given the claims of C. amaniense ‘Fire Flash’
versus light and insufficient information in the
literature, the objective of this research was to
investigate the response of C. amaniense plants
under different light intensities. For this aimes
a pot experiment was conducted to analyze
growth parameters and some photosynthetic
parameters.

10 hours per day and were maintained in
moderate shade during the first month and then
transferred to the different light treatments (in
the first week of March 2016), by placing the
plants in three areas of the greenhouse with
different light level: low light intensity (LL):
7.98-9.12 μmol·m−2 s−1; medium light intensity
(ML): 77.9-82.46 μmol·m−2 s−1; high light
intensity (HL): 220.4-233.7 μmol·m−2 s−1.
The light intensity inside the greenhouse was
measured with a Lux meter at 10.30 am, 2.00
pm and 4.00 pm, in three zone of greenhouse
with different light levels. These evaluations
were performed on fivedifferent days in an
interval of five months corresponding to the
experimental time. The luminous flux per unit
area was converted into photon flux density
(PFD) using a conversion factor of 0.0185
μmol photons m−2 s−1 per lux valid for sunlight
(Hershey D.R., 1991; Pedersen et al., 2016).
The experiment was conducted in a completely
randomized design, using a monofactorial
arrangement with three treatments represented
by three levels of light availability (T1-LL; T2ML; T3-HL), with three replicates, and five
plant per experimental unit.
The observations on average height of the
plants, number of leaves per plant, leaves size,
lenght of petiole, width of petiole were
recorded 90 days after the experiment was
established. We also measured some photosynthetic parameters: the incident radiation in the
leaf (Qleaf) expressed in μmol photons m-2 s-1;
stomatal conductance (gs), mol H2O m-2 s-1,
transpiration (E), mmol H2O m-2 s-1, net
photosynthesis (A), μmol CO2 m-2 s-1, on the
third or fourth leaf counting from the apex to
the base, by using Lcpro+® Portable
Photosynthesis System. Water Use Efficiency
(WUE; µmol CO2 mmol–1 H2O) was calculated
as A to E ratio (Ribeiro et al., 2009). The data
were submitted to variance analysis and the
averages compared by Tukey test at 5% error
probability (p <0.05) in MINITAB 16 software.

MATERIALS AND METHODS
The experiment was established at the Floriculture Research Area, Faculty of Horticulture
from Craiova (Romania), during February to
August, 2016. The biological material consists
of plants of Chlorophytum amaniense Engl.
ʻFire Flash’ from the didactic greenhouse of the
Floriculture discipline.
Ambient temperatures ranged from 20○C-22○C
and relative humidity from 60%-80%.
We studied the effect of different lighting
intensity of the ʻFire Flash’ plants to assess the
effect on morphological, ornamental and some
photosynthetic characteristics.
Young plants of C. Amaniense ʻFire Flash’
(obtained from seeds), with 4-5 leaves, were
selected and transplanted in the first week of
February 2016 into black, 2.8 liter pots (17 cm
diameter) filled with a substrate consisting of a
40:30:30 mix of peat, coconut fibre, and perlite.
Controlled-release fertilizers (Osmocote 18-612) was added to the substrate. Plants were
placed in a greenhouse with natural light for 8-

RESULTS AND DISCUSSIONS
Effects of Light Intensity on Plant Growth
In ornamental horticulture, the leaf forms and
color, sizes, and shapes of pot plants is
essential components of their visual quality that
determines the commercial value of the
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products (Boumaza et al., 2010). Light intensity
influence plant characteristics and quality
attributes (Runkle, 2013). Knowledge of the
morphological and physiological characteristics
of C. amaniense in response to various light
conditions is still sparse. Clear external differences were observed among plants grown
under five months under different light
intensities.
Regarding the average height of the plants, the
highest values were recorded in an exhibition
characterized by low light intensity (LL-13,7
cm). Moreover, the plants grown in a high
intensity area of light recorded the lowest
average height (HL-9.7 cm). Similarly, shade
induced more growth in height in Passiflora
edulis f. flavicarpa plants (Valladares et al.,
2000; Zanella et al., 2006). Apical dominance
tends to increase when plants are submitted to
high shade levels, due to a decrease in the
production of photoassimilates and the highest
level of auxin at the stem apex bud (Vanneste
and Friml, 2009; Woodward and Bartel, 2005)
The average leaf number on the plant was
maximum under medium illumination (ML 9.7), and in variants grown under low or high
light conditions, the values of this parameter
were significantly reduced (LL - 8.3 leaves,
respectively HL-7.3 leaves) (Table 1).
Placement of plants in areas with different
luminous intensities caused significant differences in the average leaf length. Compared to
plants grown in intense light, where the average
value of this parameter was minimal (HL-21.5
cm), the plants placed in a low light intensity
recorded the highest value (LL-32.5 cm),
followed at a significant difference by the
variant in which the plants received a medium
light intensity (ML - 27.2 cm). In contrast, the
increase of the leaf width was proportional to
the decrease in the shade, with the highest
average values occurring under high light
intensity (HL-5 cm) (table 1). The lowest value
corresponds to the plants grown in an area with
a minimum intensity of light (LL - 4.5 cm).
Low light intensity may lead to increase in leaf
number and leaf size and these changes may
maximize the capture of available light to meet
the demand for leaf photosynthesis (Steinger et
al., 2003).
Regarding the average dimensions of the
petioles, the main decorative element of this

species, there were also significant differences
according to the intensity of the light. The
average length of petioles recorded the lowest
value at HL (3 cm), and the highest value was
recorded at LL (6.8 cm). Instead, average
petiole widths were between 1.2 cm in low
light intensity (LL) plants and 1.7 cm in
intensive light (HL) plants.
In addition to the measurable parameters, the
study of C. amaniense ʻFire Flash’ plants under
different illumination conditions had the following results: low intensity (7.98-9.12 μmol
m−2s−1) caused a more intense color of the
leaves and the petiole, the elongation and
thinning of the main decorative element, the
petiole; high intensity (220.4-233.7 μmol
m−2s−1) produced chlorosiss and leaf burn and
plants have become unmarketable after a 3
months period. Visual observations indicated
that C. amaniense produced commercially
acceptable plants at 7.98-9.12 μmol m−2 s−1,
however the optimal growth and development
occurred from 77.9-82.46 μmol m−2 s−1.
Although Chen et al. (2005 a), recommends as
optimal light interval 10-40 μmol m−2 s−1 for
ʻFire Flash’ production, our results suggest that
a light level of about 80 μmol m−2 s−1 appeared
to be optimal.
Effects of light intensity on plant
photosynthetic parameters
Physiologically, light has both direct and
indirect effects. It affects on metabolism
directly through photosynthesis, whilst
indirectly through growth and development
(Zhang et al., 2011). Table 2 presents the
effects of different light intensities on leaf
photosynthetic parameters.
Net CO2 assimilation (A) was highest in HL
(7.73 µmol CO2 m-2 s-1) followed by ML (6.81
µmol CO2 m-2 s-1) treatment and, finally, LL
treatment (5.44 µmol CO2 m-2 s-1). Similar
results were obtained on Dieffenbachia
longispatha and Camellia x williamsii
(Skillman et al., 2005; Fini et al, 2010). The
authors have shown that that A was higher in
full sun and mild shade plants if compared to
heavy shaded plants.
The greatest leaf stomatal conductance (gs) was
observed under medium light intensity (ML0.12 mol H2O m-2 s-1), and the lowest under low
light intensity (LL-0.03 mol H2O m-2 s-1).
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(LL-7.61 μmol CO2 mmol–1 H2O) compared to
plants placed under medium and high intensity
(ML-4.05 μmol CO2 mmol–1 H2O, HL-4.46
μmol CO2 mmol–1 H2O). No significant
differences were observed between the ML and
HL treatments (Table 2).
Intercellular CO2 concentration (Ci) showed
same evolution as WUE. Light reduction
resulted in significantly higher values of Ci
(LL-439.33 ppm) (Table 2). Previous studies
showed that, in some species, the intercellular
CO2 concentration (Ci) declined with increases
with the increase of light intensity (e.g. Hanba
et al., 2002; Oguchi et al., 2005).
Our findings show the higher light levels have
provoked severe leaf damage, characterized by
leafchlorosis or scorching. Huang et al., 2015
show that under high light condition, excess
absorbed light energy can induce photoinhibition explaining why shade-established
species cannot survive under high light.

Stomatal conductance (gs) was signifycantly
higher in ML than that of all other treatments.
As also reported in other works, plants grown
at high light are characterized by greater
stomatal conductances than plants grown at low
light (Baroli et al., 2008; Niinemets et al.,
2006). Previous studies also showed
thatchanges in photosynthesis and transpiration
were correlated with stomatal conductance
(Greer, 2012; Miyashita et al., 2012).
Transpiration (E) was affected by different
shading treatments and followed a similar
pattern to A. Significant differences were
observed between the HL irradiance treatment
and all other treatments. There were significant
differences on leaf transpiration rate (E)
between the HL treatment (1.75 mmol H2O m-2
s-1) and all other treatments (0.71-1.68 mmol
H2O m-2 s-1).
Water use efficiency (WUE) varied signifycantly with light intensity in C. amaniense
plants. Significant differences were observed
between plants submitted to high shade levels

Table 1. Effect of different light conditions on mean vegetative growth parameters at the end of experiment
Treatments

Height of
plants (cm)

Number
of leaf (cm)

Length
of leaf (cm)

Leaf area
(cm2)

Length of
petiole (cm)

Width of
petiole (cm)

LL

13.7a

8.3ab

32,5a

109,53a

6.8a

1,2b

ML

11.2b

9.7a

27,2b

95,1ab

4,5b

1,5ab

HL

9.7b

7.8b

21,5c

80,65b

3c

1,7a

Means comparison were done using Tukey’s test (p<0.05). For each variable lowercase letters indicate comparison
among treatments and uppercase ones comparison among species.
Table 2. Net photosynthetic rate (PN), stomatal conductance to water vapour (gs), leaf transpiration rate (E),
intercellular CO2 concentration (Ci) and water use efficiency (WUE) of C. amaniense leaves were subjected to different
levels of irradiance
WUE
A
E
Gs
Ci
Treatments
(μmol CO2
(mol H2O m-2 s-1)
(µmol CO2 m-2 s-1)
(mmol H2O m-2 s-1)
(ppm)
mmol–1 H2O)
LL
5.44 b
0.71 c
0.03 c
439.33a
7.61a
ML

6.81 ab

1.68 b

0.12 a

354.33ab

4.05b
HL
7.73 a
1.75 a
0.08 b
320.33b
4.46b
Means comparison were done using Tukey’s test (p<0.05). For each variable lowercase letters indicate comparison
among treatments and uppercase ones comparison among species.

CONCLUSIONS

Light intensity had different effects on C.
amaniense growth. The results showed that C.
amaniense attained greatest hight of plant,
number of leaf and leaf size when cultivated
under low light intensity. Under high light
intensity values of plants grown were the
smallest. With the reduction in light intensity,

The cultivation of C. amaniense ʻFire Flashʼ in
Romania is almost nonexistent, though is a
exciting ornamental foliage plant as a result of
its unique coral-colored midribs and petioles
and tolerance to interior low light levels.

608

petioles have elongated by over 50% but their
diameter has decreased significantly. Visual
observations indicated that C. amaniense
produced commercially acceptable plants at
7.98-9.12 μmol·m−2·s−1, however the optimal
growth and development occurred from 77.982,46 μmol·m−2·s−1. Plants exposed to full light
conditions (220.4-233.7 μmol·m−2·s−1) become
unmarketable within a 3 months period. Our
findings suggests that the net photosynthesis
(A) was higher in high (HL) and medium light
(ML) and low light intensity (LL) can decrease
photosynthesis. The results from this study
show that a light level of about 80 μmol m−2
s−1 appeared to be optimal for C. amaniense
when both morphological and physiological
performance were considered.
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