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Abstract

The aim of this paper is to demonstrate the effect of light treatments using LED-s and
sunlight as well as the effect of charcoal use as substratum instead of soil or gauze. In this
paper it is assessed the length and weight of basil (Ocimum basilicum L.) sprouts, namely
fresh weight of sprouts, cotyledons, hypocotyls and roots and length of roots and
hypocotyls. The tests were done under LED light, to be specific, white, red, blue and green,
and sunlight. The used substratum was gauze and charcoal. The results showed that when
charcoal substratum was used, higher weights of fresh sprouts, hypocotyls, cotyledons
and lengths of hypocotyls were achieved from the massive carbon rich environment.
When gauze was used as substratum, the only higher values were obtained in the root
length, which is not an edible part of the sprout and this proves that charcoal substratum
has a beneficial effect on basil sprouts.
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Introduction
Vegetables and cereals are basic nutrition for the
majority of animals including humans, now and in the
recorded history. For better nutritional value the seeds of
these plants have received some form of treatment, heating,
fermentation or germination. Frequently, in the Western
and industrialized world sprouting is limited only to the
malting of cereals in the brewing practices, but in other
parts of the world, sprouting is the main process of
transforming feed grains in food.
Basil (Ocimum basilicum L.), belongs to the order
Lamiales, family Lamiaceae and the genus Ocimum
(http://www.theplantlist.org/tpl1.1/record/kew-136820 [1]),
is an annual herbaceous plant which has it is origins in
tropical and warm zones of the globe (R. HILTUNEN &
Y. HOLM [2]). Basil plant extract contains insecticidal
and antimicrobial biological active constituents (O. MAKRI
& S. KINTZIOS [3]). Basil, also, showed a capability
in UV protection investigated (M.C. COURREGES &
F. BENENCIA [4]). The study revealed that basil volatile
oil exerted great sun protection factor (SPF) when used in
addition in a sunscreen formula. A hydroalcoholic leaf
extract reduced in mice skin tumor sizes with 20%, by
the presence of apigenin, an active compound in basil
(T. DASGUPTA & al [5]).
Because of it is brittleness and frailty, the basil plant
(Ocimum basilicum L.), does not have a broad number of
pesticides or insecticides. Some of it is defenses, manmade or natural, are predators that prey on pests, the unique
basil fragrance that repels insects and phytopathogens,
biological control agents like Bacillus thuringiensis against
caterpillars, diatomaceous earth for snails. This aspect
denote that alternative cultures are required instead of
field crops to help proliferate the plant.
Charcoal provides an opportunity to increase soil
fertility and the efficiency of nutrient absorption rate using
renewable materials and locally available materials in a
eco-friendly manner. Using charcoal does not affect our
current resource pool, but makes a good and non-polluting
use of already existing materials (J. LEHMANN &
S. JOSEPH [6]). LED or light-emitting diode is a new
means for experiments on plant metabolites. M. AUBÉ
& al [7] studies say that light from LEDs has a higher
energy efficiency than any other light source. Using LEDs
on buckwheat, especially red LED light, has proven
effective in stimulating phenolic compounds (S.W. LEE &
al [8]) Red LED light treatments, based on G.D. GOINS
& al [9] experiment, showed that the yield in biomass, in
photosynthesis and growth rate of lettuce improved. H. LI
& al [10] observed that blue LED light treatment improved
chlorophyll rates in chinese cabbage. Green LED light can
infiltrate deeper in the plants tissues which may increase
photosynthesis (I. TERASHIMA & al [11]).
In this context, the purpose of our work was to
assess evaluate the influence of treatments with LED-s

illumination (white, red, blue and green) and sunlight on
the basil sprouts in terms of the rate of sprouts, the fresh
weight (of sprouts, cotyledons, hypocotyls and roots) and
the length (of hypocotyls and roots) of basil sprouts.

Materials and Methods
The vegetal biological material was constituted of
basil (Ocimum basilicum L.), seeds that were obtained from
a commercial source. Germination and sprouting occurred
in a sterile environment. Seed sterilization eventuated
as follows: seeds were immersed 30 seconds in a 2.5%
sodium hypochlorite (L.B. DODE & AL [12]; M.R.
AZARAKHSH & al [13]; E. A. GENADY & al [14])
followed by three consecutive washes. Each wash was with
a duration of 10 minutes, in sterile conditions and sterile
distilled water (E. M. BADEA & D. SĂNDULESCU [15];
D. CACHIȚĂ-COSMA & al [16]). Seed inoculation was
performed in transparent recipients on sterile gauze
(I.M. ENACHE & O. LIVADARIU [17]), wet with 20 ml
sterile distilled water and on sterilized grounded charcoal
mixed with 20 ml sterile distilled water. After inoculation
the transparent recipients were kept under dark conditions
for 72 hours.
The light-based treatments were fulfilled using five
types of lights: sunlight and LED light with four spectra of
light (cold white, deep red, high blue – O. LIVADARIU &
C. MAXIMILIAN [18] at Fagopyrum esculentum Moench.
– and green – D. RAICIU & al [19] at Allium sativum L.
Sunlight or LED light regime was applied over a 16 hours
photoperiod, for 11 days.
The seeds were incubated at a temperature of 23°C ±
2°C photoperiod and a temperature of 20°C ± 2°C darkness
period (I. M. ENACHE & O. LIVADARIU [20]).
Technical characteristics of LED-s are: light flux
435 lm, 18W power, 220V voltage (O. LIVADARIU &
C. MAXIMILIAN [18]).
The experimental project was based on ten experimental variants, each with three repetitions:
 V1 - gauze substratum under white LED light,
 V2 - gauze substratum under red LED light,
 V3 - gauze substratum under blue LED light,
 V4 - gauze substratum under green LED light,
 V5 - gauze substratum under sunlight,
 V6 - charcoal substratum under white LED light,
 V7 - charcoal substratum under red LED light,
 V8 - charcoal substratum under blue LED light,
 V9 - charcoal substratum under green LED light
and
 V10 - charcoal substratum under sunlight.
Statistical procedures. The experimental variants
consisted of 30 basil (Ocimum basilicum L.) seeds per
transparent recipients. Each experimental variants
was done in triplicate. Data obtained from analysis was
statistically examined. The rate of sprouts, the fresh
weight of sprouts, cotyledons, hypocotyls and roots, and
the length of hypocotyls and roots were determined.
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The graph from Figure 1 shows that the highest
values (30 sprouts per recipient) were obtained in the case
were the experimental variants were treated with blue LED
light and both gauze and charcoal were used as subtratum
(V3/V8). The lowest sprouting rate (27 sprouts) was
obtained in the case where red LED light treatment and
gauze substratum (V2) was used. The other experimental
variants had comparable results.

Results and Discussion

The medium values of the
rate of sprouts (no.)

1. Determination of the rate of basil (Ocimum
basilicum L.) sprouts by the influences, of substatum
from gauze or charcoal, and the irradiation with white
(V1 and V6), red (V2 and V7), blue (V3 and V8) and
green (V4 and V9) LED-s or the irradiation with sunlight
(V5 and V10).
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V4/V9

V5/V10

Experimental variants

Figure 1. The medium values of the rate of Ocimum basilicum L. sprouts (no.),
subject to the experimental variants (V1-V10).

The medium values of the
fresh weight of sprouts
(g)

2. Determination of the fresh weight of basil (Ocimum
basilicum L.) sprouts by the influences, of substatum from
gauze or charcoal, and the irradiation with white (V1 and
V6), red (V2 and V7), blue (V3 and V8) and green (V4 and
V9) LED-s or the irradiation with sunlight (V5 and V10).

Determination of the fresh weight of basil sprouts
(Figure 2), indicated the fact that the highest value is
in the case of the variant V10 (0.41 g), and the lowest in
V1 (0.23 g).
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Figure 2. The medium values of the fresh weight of Ocimum basilicum L. sprouts (g),
for experimental variants (V1-V10).
Comparable values were obtained in the case of
V1/V6 (0.23 g/0.29 g), V2/V7 (0.25 g/0.31 g), V3/V8
(0.25 g/ 0.29 g), white, red, blue LED light, with a visible
difference in the variants where charcoal was used as
substratum. An increase in weight was achieved in the
case of V9 (green LED) and V10 (sunlight), respectively
0.36 g and 0.41 g, meanwhile in the case where gauze
was used, there were no signifiant or no differences at all
in weight.
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The determination of the fresh weight of cotyledons
of basil sprouts (Figure 3), pointed out that the highest
value was achieved in the case of the variant with charcoal
substratum and green LED light (V9 with 0.17 g) and the
lowest when gauze subtratum and sunlight was used
(V5 with 0.08 g). The remaining values are do not vary
much with the only difference that the values are higher
when charcoal substratum was used in comparison to
gauze subtratum.

The medium values of the
fresh weight of
cotyledons
(g)

The assesment of the influence induced by LED-s irradiation on basil sprouts (Ocimum basilicum L.)
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Figure 3. The medium values of the fresh weight of Ocimum basilicum L. cotyledons (g),
for experimental variants (V1-V10).

The medium values of the
weight of hypocotyls
(g)

Determination of the fresh weight of hypocotyls of
basil sprouts (Figure 4), showed that highest values were
obtained when sunlight was used, V5/V10 (0.16 g/0.21 g),
and lowest in white LED light with gauze substratum,
V1 (0.05 g), and in blue LED light with charcoal

substratum, V8 (0.11 g). The same approximate results
were obtained when using white, red, blue and green
LED with the only difference that in with the charcoal
substratum higher values were attained.
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Figure 4. The medium values of the fresh weight of Ocimum basilicum L. hypocotyls (g),
for experimental variants (V1-V10).

The medium values of the fresh
weight of roots
(g)

The graph from Figure 5 demonstrates that the value
of fresh weight of roots peaked when gauze subtratum and
red LED light was used (V2 with 0.07 g) followed closely

by V10 and V3 variants and had the lowest value when
gauze and sunlight was used (V5 with 0.03 g) followed
by V6 and V7.
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Figure 5. The medium values of the fresh weight of Ocimum basilicum L. roots (g),
for experimental variants (V1-V10).
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The medium values of the
length of hypocotyls
(cm)

3. Determination of the length of basil (Ocimum
basilicum L.) sprouts (hypocotyls and roots) by the
influences, of substatum from gauze or charcoal, and
the irradiation with white (V1 and V6), red (V2 and V7),
blue (V3 and V8) and green (V4 and V9) LED-s or the
irradiation with sunlight (V5 and V10).
Determination of hypocotyl length (Figure 6), exhibited that using charcoal as subtratum higher lengths are

achieved in comparison to gauze substratum. The highest
value was obtained in the charcoal subtratum variants
under sunlight (V10) 2.41 cm followed by white LED
light (2.30 cm) and red LED light (2.25 cm). When gauze
subtratum was used the highest length obtained was when
using sunlight (V5 with 1.73 cm), while the rest of the
variants had almost the same hypocotyl lenght.
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V4/V9
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Figure 6. The medium values of the length of Ocimum basilicum L. hypocotyls (cm),
for experimental variants (V1-V10).

The medium values of the
length of roots
(cm)

Root length (Figure 7), in the case of the gauze
substratum achieved substantial differences in comparison
with charcoal substratum. When white LED light was used,
in the case of the charcoal substratum (V6) the lowest root
length value was obtained (0.40 cm), opposed to the case
of the gauze substratum (V1) where the highest root length

value was obtained (1.95 cm). The experimental variants
where gauze was used (V1, V2, V3, V4 and V5) achieved
about the same size, between 1.65 cm and 1.95 cm, whilst
the charcoal subtratum sprouts under red, blue and green
LED light (V7, V8, V9) the same size was obtained
(1.19 cm, 1.16 cm, 1.30 cm).
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Figure 7. The medium values of the length of Ocimum basilicum L. roots (cm),
for experimental variants (V1-V10).
The results above demonstrate that the source of
light (sunlight or LEDs), color of the LEDs light and
the substrate that was used play a role that influences
phytomorphology.
Regarding sprouting rate, the color or the nature of
the light source played a little or no part, influencess.
Whilst the substratum type showed that using charcoal
delays the sprouting process.
Concerning the fresh weight of basil sprouts, sunlight
induced the highest weight value in comparison to the
other types of light. Charcoal substratum proved more
effective in stimulating basil sprouts weight than gauze
substratum.
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In terms of the fresh weight of cotyledons, while using
charcoal as substratum, the blue LED light treatment has
facilitated the growth of cotyledons the most. The fresh
weight of cotyledons is increased by using charcoal
instead of gauze.
Looking at the average values of the root length,
the conclusion is that white LED light and sunlight
conjunctively with charcoal substratum determined a
deficient root growth in length.
While the length of the variant with the deficient
root growth was small, it’s weight was comparable with
the gauze variants which registered high yield in root
length and weight.

The assesment of the influence induced by LED-s irradiation on basil sprouts (Ocimum basilicum L.)
The hypocotyl length and fresh weight determinations
have showed that using LEDs and charcoal substratum
may improve the length of the hypocotyls of basil sprouts,
to the detriment of their weight. Using sunlight treatment
in both substratum variants stimulated the hypocotyl
development regarding length and weight.

9.

10.

Conclusion
The light source, color of the light source and the
substratum played a role in the sprouts development.
The fresh weight of the sprouts was well stimulated
by the charcoal substratum and by the sunlight.
Regarding the fresh weight of the cotyledons the blue
LED light and charcoal facilitated the growth the most.
Charcoal substratum conjunctively used with white
LED light determined a deficient growth concerning root
length, but in terms of weight this treatment stimulated
weight the most.
Concerning hypocotyl length and weight, LED-s and
charcoal improved length but to the detriment of their
weight. No matter the substratum, sunlight stimulated
hypocotyl development.
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