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Short Communication

ABSTRACT

Aims: This study aimed to evaluate the effects of different light spectra (quality of light) on the
germination and vigour of seeds of Dovyalis abyssinica Warb.

Study Design: The treatments were arranged in a completely randomized experimental design.
Place and Duration of Study: The experiment was conducted in the Laboratory of Seed
Technology, belonging to the State University of Western Parana (UNIOESTE), Marechal Candido
Rondon — Parang, Brazil, in the period from May to June 2017.

Methodology: The seeds were subjected to the following light regimes: white, blue, yellow and red,
and the absence of light. Absence of light was obtained by the use of aluminium foil involving the
gerbox type plastic boxes. The lights red, yellow and blue were obtained with cellophane, involving
the gerbox boxes, and for the white light were used gerbox without coverage. The effects of
treatments were evaluated using the following tests: germination, germination speed index and
seedling performance. The results were tested for normality by the lilliefors test and subjected to
analysis of variance (F test) and the means were compared by the Tukey test at 0.05 probability.
Results: The germination percentage was similar (p > 0.05) among the absence of light, and
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yellow, red and white lights. The results shows that the absence of light which the seeds and
seedlings of D. abyssinica were submitted, stimulated a super stretching.

Conclusion: In general appearance, the results observed in this study show that despite the seeds
of D. abyssinica present themselves as indifferent to light for germination; it was revealed that the
quality of light to which the seeds and seedlings are subjected has significant influence in its

development.

Keywords: Light spectrum; small fruit; germination; vigour.

1. INTRODUCTION

Dovyalis abyssinica Warb is a fruit species
belonging to the Salicaceae family
(Flacourtiaceae), originating from Africa. The fruit
has a spherical shape, with juicy pulp and
naturally acidic, desired characteristic for the
manufacturing of jams, jellies and fruit juices. It
has a thin skin with a colouration ranging from
orange, red or purple, covered by a soft layer to
produce texture very pleasant to the touch. The
small seeds, and easily removable result in high
yield in pulp and confirm their suitability for
processing [1]. The weight of the seeds depends
on the provenance and weather conditions
during the ripening period [2].

The germination of seeds is mainly influenced by
internal and external factors. The internal ones
are the intrinsic factors of the seed and the
external ones are related to the environmental
conditions, viz. temperature, water, oxygen and
the quality of light [3].

The seed response to light is associated with
phytochrome, the receptor pigment responsible
for the capture of light signals that may or may
not trigger the germination of the seeds, but the
action of this pigment depends on the type of
radiation, in contrast, the quality of incident light

[4].

Several authors have observed that the direct
influence of quality of light on the potential of
germination and vigour of seeds, such as
Melocactus conoideus [5], Phyllanthus tenellus
[6], and Jatropha curcas L. [7], Euphorbia hirta
and Euphorbia hyssopifolia, Euphorbia
heterophylla [8].

Starting from the principle that each plant
species has a differential response to light, and
quality of light that reaches the seeds and they
absorb entail distinct effects on physiological and
potential germination, this study aimed to
evaluate the effects of different light spectra

(quality of light) on the germination and vigour of
seeds of Dovyalis abyssinica.

2. MATERIALS AND METHODS

The experiment was conducted in the Laboratory
of Seed Technology, belonging to the State
University of Western Parana (UNIOESTE),
Marechal Candido Rondon — Parana, Brazil.

To obtain the seeds, they were harvested from
fruits in complete maturation of D. abyssinica
plants belonging to the Active Germplasm Bank
of UNIOESTE. The fruits were manually stripped
with rubbing in the sand and then washed in
running water.

The seeds remained 48 hours drying at room
temperature in the shade (25 £3°C), and later the
humidity was determined, with 4 repetitions of 2
grams, by using the oven method at 105°C for 24
hours [9].

The seeds were randomly divided into 4
repetitions of 25 each one, were placed in gerbox
type boxes, in vermiculite and kept in chambers
of germination type BOD, with a photoperiod of
12 hours of light at a constant temperature of
25°C.

The seeds were subjected to the following light
regimes: white, blue, yellow and red, and the
absence of light. The absence of light was
obtained by the use of aluminium foil involving
the gerbox type boxes. The lights red, yellow and
blue were obtained with cellophane, involving the
gerbox type boxes, and for the white light were
used gerbox type boxes without coverage.

The effects of light quality were evaluated by
means of the following tests:

Germination: It was determined by the Rules for
Seed Analysis [9]. At the end of the germination
test were calculated, the percentage of
germination (l), average time (Il) and average
speed of germination (lll), by the formulas




proposed by Labouriau [10]. Germinated seeds
were considered to be those that presented
developed hypocotyl and radicle.

G (%) = (N/A) x 100

Where: G - this is the percentage of germination;
N -is the number of germinated seeds,and; A - is
the total number of seeds germinated.

Y nt.ti

MGT =
Y ntotal

1
(days) ASG = MCT (seeds/day)

Where: MGT - refers to the average time of
germination in days; nt - is the number of
germinated seeds in a time interval; ti - is the
time interval; ntotal is the total number of
germinated seeds; ASG - is the average speed
of germination.

The GSI calculations were performed by Maguire
[111:

In that: GSI - refers to the germination speed
index; G - number of germinated seeds; N -
number of days from sowing.

Performance of seedlings: This was assessed
by measurement of the length of hypocotyl and
radicle, conducted with the aid of a graduated
ruler and the results were expressed in cm and
diameter at the base of the hypocotyl in mm
using a digital calliper. This evaluation was
performed at the end of the experiment.

The treatments were arranged in a completely
randomised design with four replications. The
results were tested for normality by the Lilliefors
test and subjected to analysis of variance (F test)
and the means were compared by the Tukey test
at 0.05 probability level.

3. RESULTS AND DISCUSSION

The seeds of D. abyssinica at the beginning of
the experiment presented mean water content of
39.4%. Oliveira [12] working with seeds of the
same species observed moisture content of
seeds around 40.0%, near to that found in this
study.

There was a significant effect (p < 0.05) for
percentage of germination (G%), germination
speed index (GSI), mean germination time
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(MGT) and mean speed of germination (ASG) to
different qualities of light (Table 1).

With respect to their germination response to
light stimulus, the seeds are classified into:
positive photoblastic, which need light to
germinate; photoblastic negative, that only
germinate in the absence of light; and indifferent
to light [13]. D. abyssinica seeds germinated in
the presence and in the absence of light,
therefore, in relation to this characteristic, these
can be identified as indifferent to light.

The highest germination percentage was
observed in seeds subjected to the yellow light,
and in the absence of light, with means
corresponding to 70 and 61%, respectively,
however, the result did not differ statistically (p >
0.05) from seeds subjected to the red and white
lights. Galindo et al. [14] endorsed that, for seeds
of Crataeva tapia, higher percentages of
germination occurred at a temperature of 25°C
under red light, and in the absence of light.

For GSI, the highest averages were resulted in
treatments with yellow light, however, it differs
statistically (p > 0.05) from seeds germinated in
white light. Parreira et al. [15] found that the
different wavelengths of light tested significantly
affected the germination percentage and the GSI
of Spermacoce latifolia. As for the MGT, higher
means were observed for the seeds subjected to
the absence of light, simultaneously, it was
observed a lower mean time to germinate in
seeds evaluated in red light being statistically (p
> 0.05) similar in compared to sprouted in yellow
light. As a result of the greatest time of
germination, seeds subjected to the absence of
light showed lower ASG, being statistically (p >
0.05) to those germinated in red and blue lights.

In Table 2, it is observed that the length of
hypocotyl was greater in seedlings remained in
the dark (5.85 cm) and the shortest length was in
plants kept under white and yellow lights (1.42
and 2.24 cm, respectively). These results show
that the absence of light where the seeds and
seedlings of D. abyssinica were subjected,
stimulated a bigger stretching. According to
Kerbauy [16], the hypocotyl and coleoptile
elongation is fast in dark condition and typically
inhibited by light, as observed in the present
work.

Kerbauy [16] reported that the seedlings grown in
the dark are found to be super elongated,
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Table 1. Percentage of germination (G%), germination speed index (GSl), mean germination
time (MGT) and mean speed of germination (ASG) of Dovyalis abyssinica seeds submitted to
different light qualities

Light quality G (%) GSI MGT (days) ASG (day™)
White 50.00 ab 4.00 ab 5.03b 0.22a

Azul 33.00b 1.55¢ 6.66 b 0.16 ab
Yellow 70.00 a 4.56 a 4.76 bc 0.22a

Red 45.00 ab 2.64b 3.86¢c 0.15ab
Absence of light 61.00 a 1.31¢c 11.94 a 0.08 b

C.V. (%) 17.71 11.55 14.75 16.48

Means followed by the same letter, in the columns, do not differ by Tukey test (p < 0.05). C. V. = Coefficient of
variation

presenting very elongated stem, the absence of
chlorophyll, and leaves or cotyledons did not
expand. In the present study, seedlings
subjected to dark had a more yellowish
colouration.

The root length was observed to record the
highest means in seedlings subjected to red light;
However, this did not differ between the means
presented by seedlings kept in blue light, as well
as in the absence of light. The largest mean
diameter at the base of the hypocotyl was
observed for the qualities of light, red, blue, and
absence of light, statistically (p > 0.05) similar
among them (Table 2).

Table 2. Length of hypocotyl (LH), radicle
length (RL) and diameter at the base of the
hypocotyl (DH) of seedlings of Dovyalis
abyssinica, under different light qualities

Light quality LH (cm) LR (cm) DH (mm)
White 142c 233c 041b
Yellow 224c 363bc 0.38b
Red 3.89b 582a 0.76a
Azul 400b 514ab 0.83a
Absence of light 5.85a 4.42ab 0.79a
C. V. (%) 15.01 114.166 12.16

Means followed by the same letter, in the columns, do
not differ by Tukey test (p < 0.05). C. V. = Coefficient
of variation

In this research, it was verified that in the
absence of light, the seeds demanded greater
mean germination time, and had a lower mean
speed of germination. This same Iuminous
condition provided more elongation of the
seedlings.

4. CONCLUSION

In general, seeds of D. abyssinica were
indifferent to light for germination; however, it

was found that the light quality to which the
seeds and seedlings are subjected, has
significant influence in its development.

Therefore, it is suggested that red and yellow
lights provided a better environment to D.
abyssinica seeds, once these propitiated medium
to high index of germination speed and lower
mean germination time, in reference to the
quality of red light that favoured the higher
performance of seedlings.
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