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ABSTRACT

Furia is a product of plant origin, easily assimilated by cultivated plants. It is
composed of organic nitrogen, organic carbon of plant origin, potassium oxide and fulvic
acid. The experiment performed in a cold solarium had as objective the influence of this
product on the main morphological characteristics of long pepper plants and fruits. The
results obtained showed a positive influence of the product on the growth in height of
pepper plants, the increase in fruit length and diameter and the increase in the average
number of fruits per plant. The biofertilizer is accredited for use in organic horticulture.

INTRODUCTION

Pepper (Capsicum annuum L.) is
among the most popular and preferred
vegetable species crops in the world but
also in Romania. This species, in our
country, at the level of 2018 had a
national production of 229,662 t with an
average per ha of 12,775 kg.
(http://statistici.insse.ro). The interest for
this species is growing due to the high
profit in general, and especially the
nutritional value very important for human
health (Dinu et al., 2018; Sun et al., 2017,
Dinu et al., 2013; El-Hifn and El-Sayed,
2011).

It is known that chemical fertilizers
increase the yield of horticultural crops,
because plants use these nutrients
directly, but these fertilizers also produce
undesirable effects on the horticultural
ecosystem such as: soil and microbial
flora degradation, groundwater
contamination and air pollution (Chaudhry
et al, 2009); Kaur et al, 2008).
Consumers and horticultural producers
have become more aware of how
vegetables are produced and whether
food poses a risk to human health in
terms of pesticide residues. Unlike

conventional production systems where
plant nutrition is based on the use of
synthetic and well-balanced fertilizers for
plant absorption using soil analysis
(Popescu and Dinu, 2019) organic
horticulture is based on an agro-
integrated system that uses organic
fertilizer  (Dorais, 2007).  Organic
fertilization has been shown to improve
soil physical characteristics and nutrient
retention in greenhouse soils (Scotti et
al., 2016; Willekens et al., 2014).

The wuse of humic fertilizers to
increase plant growth and vyields has
been the subject of many research
studies over time. Humic substances can
be characterized as humic acids, fulvic
acids and humus based on water
solubility depending on pH (Hartz and
Bottoms, 2010). The effects of humic
substances on the physicochemical
properties of the soil include stabilization
of soil structure (Hartz and Bottoms,
2010) and increased cation exchange.
Chen and Aviad, (1990) found that
optimizing root growth has been
attributed to improved soil structure,
stimulation of soil microflora, and auxin-
like effects. Humic and fulvic acids play
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an important role in soil fertility and plant
nutrition. Soils rich in humic substances
or fertilized with them influence the
growth of plants, making them more
stress tolerant, healthier, lead to high
yields and superior nutritional quality of
the harvest (Pettit, 2004).

It is also known that foliar
application of humic acids has a rapid
impact on the supply of plants according
to their requirements. The use of humic
acid spray on the leaves of tomato plants
is one of the modern methods used to
improve plant growth and productivity,
due to their direct role in increasing the
content of chlorophyll, lycopene, essential
enzymes involved in organizing metabolic
events or activating antioxidants (Dinu et
al., 2015). Therefore, a higher resistance
of plants to stress conditions is obtained
(Cerdana et al., 2009), as well as a higher
productivity in such conditions
(Hounsome et al.,, 2008). Serna et al.
(2012) found that spraying pepper plants
with a mixture of amino acids led to an
increase in the efficiency of
photosynthesis and thus to a very good
vegetative growth. Sarojnee et al. (2009)
and Korkmaz et al. (2012) found that the
use of amino acids, also in a pepper crop,
led to a pronounced increase in plant
height, number of arms and dry weight of
shoots, especially after 50 days of
treatment, compared to untreated plants.

The aim of this study was to
observe the effect of Furia fertilizer, an
organic fertilizer based on fulvic acids on
the morphological characteristics of
plants and fruits of long pepper grown in
solarium.

MATERIAL AND METHOD

The study was conducted in a cold
solarium, and the experience was
bifactorial: the factor "a" was represented
by technology, having two graduations:
al-V1 - the classic technology of pepper
cultivation in solariums and a2-V2 - foliar
fertilization supplement with the FURIA
product, in a concentration of 0.25%, and
the factor “b” was represented by the long
pepper varieties: bl-Bogdan, b2-Lung de

Isalnita, b3-Lung roménesc, b4- Doljan,
b5-Cosmin, b6-Fermier, b7- Kaprima FL1.
3 treatments were applied at intervals of
15 days (Table 1). The observations
consisted of biometric determinations on
pepper plants and fruits. The biometric
determinations concerned the height of
the stem (cm), the height of the plant
(cm), the length of the fruit (cm), the
diameter of the fruit (cm), measured at
the base of the fruit, the average weight
of the fruit and the number of fruits per
plant. In order to highlight the
effectiveness of foliar fertilizer, the
comparison of the results was made
against the witness.

RESULTS AND DISCUSSIONS

From the data recorded and
compared to the witness, it was observed
that the FURIA foliar fertilizer had, in most
cases, a positive effect on the main
morphological characteristics analyzed
for the pepper varieties studied.

The height of the stem, measured
from the root to the first branch, varied
from 18.0 cm (Cosmin) to 29.8 cm
(Fermier), for non-fertilized variants and
from 21.6 cm also at Cosmin to 33.4 cm
at Lung de Isalnita, for the variants
fertilized with Furia. There is a variation of
growth, between genotypes in both non-
fertilized and fertilized variants, which
demonstrates the influence of the cultivar
on this growth character (Figure 1).
However, it is observed that the same
unfertilized cultivar had higher values
than the fertiized one, this being
explained by the effect of the fertilizer
which determined a decrease of the
distance between the nodes. The
cultivars that were influenced by the
fertilizer were: Bogdan, Doljan, Fermier
and Kaprima F1. Fury fertilizer increased
the height of long pepper stalks, claims
also made by Sarojnee et al., 2009 and
Korkmaz et al., 2012.

The height of the plant showed
higher values in most foliar fertilized
varieties, compared to the witness,
except for the hybrid Kaprima F1, with a
negative difference of 4 cm compared to



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru (Annals of the University of Craiova - Agriculture,

Montanology, Cadastre Series) Vol. L/2020

the control (Figure 2). These data are in
agreement with those obtained by
Chooneea et al., (2009) on tomatoes or
Talat and Youssef (2002) on Ocimus
basilicum.
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Fig.1. The height of the stem of long
pepper cultivars

250

200
150

100
B H pl(cm) Mt

50 Hpl(cm) Furia

0

S &
F &\
SIS g
‘bo \‘34‘?~ & 0T O QQ‘
LAP) Ly
& 8
©
NN

& & <

Fig.2. Average height of long pepper
plants / cultivar

The Doljan cultivar registered the
largest difference in plant height growth
compared to the witness variant (+ 28
cm), followed by Cosmin (+16.8 cm) and
Lung roméanesc (+16 cm). There is no
positive correlation between stem growth
and plant growth.

The influence of fertilizer on the
morphological characteristics of long
pepper fruits.

The length of the fruit does not show
significant differences between the two
technological variants (Figure 3). The

average length of the fruits from the non-
fertilized variants varied from 15 cm at
Fermier to 18.4 cm at Doljan, and at the
variants fertilized with Furia from 15.3 cm
at Fermier at 20.2 cm at Lung romanesc.
The foliar treatment positively influenced
the fruit length in the cultivars Lung
romanesc (+2 cm), Cosmin (+1.7 cm),
Lung de Isalnita (+1 cm) and Fermier
(+0.3 cm), compared to the non-fertilized
variants. Chooneea et al., (2009)
conducted a study on peppers with foliar
fertilizers based on humic acids and
found that the fertilizer caused an
increase in the length and diameter of the
fruits. The diameter of the fruit, measured
at the base of the fruit, does not show
significant differences between the two
technological variants, in the vast majority
of cases, only Lung de Isalnita has a
positive difference of 1 cm from the
control (Figure 4). The diameter of the
fruit had values between 3.6 cm at Lung
de Isalnita and 7.3 cm at Kaprima F1 at
the unfertilized witness and between 4.1
cm at Doljan and 7.2 cm Kaprima F1. It
can be said that the fertilizer caused the
fruit to deform.

25

20

15 -

10 B
5 W Lfructiem) Mt

0 L fruct(cm)2 Furia

AR
o é\,—q\“f’O\)‘” Ny RS

IS
SEFTTES
LA R
P X
Qe\\b
O

v

Fig.3. Average length of fruit / cultivar
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Fig. 4. Average diameter of fruit /
cultivar

Regarding the average weight of the
fruit, it registered values by a few grams
lower in the variant that benefited from
foliar treatment, compared to the
unfertilized control (Figure 5), except for
the cultivars Cosmin (+22 g), Lung de
Isalnita ( +13 g), Lung Romanesc (+4 g).
Fertilizer application was not effective for
all cultivars in terms of average fruit
weight, a statement also supported by
Hartz and Bottoms (2010) in a tomato
crop.

200 B
Grfr (g) Mt

50 Gr fr (g) Furia

Fig. 5. Average weight of long pepper
fruits / cultivar

The number of fruits per plant, a
character that influences the productive
capacity of a pepper cultivar, has
increased in the case of additional
application of Furia foliar fertilizer, for all
pepper cultivars studied. There was a
significant variation from 17 fruits / plant
at Fermier to 39 fruits / plant at Lung
Romanesc in the non-fertilized variants
and from 18 fruits / plant at Fermier at 48
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fruits / plant at Lung Romaéanesc, at the
fertilized variants (Figure 6).
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Fig. 6. Average number of fruits / plant
/ cultivar

The increase of the average number
of fruits / plant was also observed by
Serna, et al., (2012) in a culture of bell
pepper grown in a greenhouse and foliar
fertiized  with  biostimulators.  The
difference from the witness is one fruit /
plant at the farmer Farmer at 10 fruits /
plant at the Lung de Isalnita cultivar. A
higher number of fruits per plant were
recorded in cultivars in which the average
weight of the fruit showed lower values.

CONCLUSIONS

Application of the biostimulator Furia
in a long pepper crop grown in a cold
solarium caused a significant increase in
plant height, fruit length and diameter, as
well as the average number of fruits /
plant.

The results of this research support
the application of biostimulators based on
fulvic acids, to stimulate plant growth and
increase the marketable yield of long
pepper fruits, with minimal risks harmful
to the environment and farm workers.

BIBLIOGRAPHY
1.Cerdana, M. T., Sanchez-Sanchez,
A.F., Oliver, M.D., Juarez, M.T,,
Sanchez-Andreu, J.J., 2009 - Effect of
foliar and root applications of amino acids



Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru (Annals of the University of Craiova - Agriculture,

Montanology, Cadastre Series) Vol. L/2020

on iron uptake by tomato plants. J. Acta
Hort., 830: 481-488.

2. Chaudhry, A.N., Jilani, G., Khan,
M.A., Igbal, T., 2009 - Improved
processing of poultry litter to reduce
nitrate leaching and enhance its fertilizer
quality. Asian J. Chem., 21: 4997-5003.
3. Chen, Y. and Aviad, T., 1990 - Effects
of humic substances on plant growth, p.
161-186. In: MacCarthy, P., C.E. Clapp,
R.L. Malcolm, and P.R. Bloom (eds.).
Humic substances in soil and crop
sciences: Selected readings. Amer. Soc.
Agronomy, Madison, WI.

4. Dinu M., Soare R., Hoza G., Babeanu
C., 2018 - Changes in phytochemical and
antioxidant activity of hot pepper fruits on
maturity stages, cultivation areas and
genotype. South Western Journal of
Horticulture, Biology and Environment, 9
(2): 65-76.

5. Dinu, M., Dumitru,M.G., Soare, R.,
2015 - The effect of some biofertilizers on
the biochemical components of the
tomato plants and fruits. Bulgarian
Journal of Agricultural Science.21(5):998-
1004.

6. Dinu, M., Dumitru,M.G., Pintilie, 1.,
2013 - Comparative study of certain hot
pepper genotypes (Capsicum annuum L.)
cultivated in Oltenia, Romania. (1JSR)
International  journal  of  Scientific
Research, 2 (7):54-57.

7. Dorais, M., 2007 - Organic production
of vegetables: State of the art and
challenges. Can. J. Plant Sci. 87:1055—
1066.

8. El-Hifn, I.M.M. and EIl-Sayed,
M.A.M.,2011 - Response of sweet pepper
plant growth and productivity to
application of ascorbic acid and
biofertilizers under saline conditions.
Australian Journal of Basic and Applied
Sciences, 5(6): 1273-1283.

9. Hartz, T.K. and Bottoms, T.G., 2010
- Humic substances generally ineffective
in improving vegetable crop nutrient

uptake or productivity. HortScience.
45(6): 906-910.

10. Hounsome, B.Y., Tomos, D.L.,
Edwards-Jones, G.H., 2008 - Plant

11

metabolites and nutritional quality of
vegetables. J. Food Sci. 73(4): 48-65.

11. Kaur, T., Brar, B., Dhillon, N., 2008 -
Soil organic matter dynamics as affected
by long-term use of organic and inorganic
fertilizers under maize—wheat cropping
system. Nutr. Cycl. Agroecosyst, 81: 59—
61.

12. Korkmaz, A.R., Ferit Kocac, D.S.,
Ozlem De'gera, S.A., Demirkiriand,
A.R., 2012- Alleviation of salt-induced
adverse effects in pepper seedlings by
seed application of glycinebetaine. J. Sci.
Hort., 148: 197-205.

13. Pettit, R.E., 2004 - Organic Matter,
Humus, Humate, Humic Acid, Fulvic Acid
and Humin: Their Importance in Soil
Fertility and Plant Health. Online. Piccolo,
A.and J.S.C.

14. Popescu, C.V., Dinu, M., 2019 - Soil
analysis and interpretation for
establishing tomato crop. Annals of the
University of Craiova-Agriculture,

Montanology, Cadastre Series, 48
(2):179-185.

15. Chooneea, Y., Boodia, N,
Chandrabose, S., 2009 - Effect of
naturally occurring amino acid

stimulants on the growth and yield of hot
peppers (Capsicum annuum L.). J. Plant
Sci., 5(1): 414 - 424.

16. Serna, M.Y., Ndez, F.H., Coll, F.A.,
Coll, Y.T., Amoro, A.D., 2012 -
Brassinosteroid analogues effects on the
yield and quality parameters of
greenhouse-grown pepper (Capsicum
annuum L.). J. Plant Growth Regul, 68:
333-342.

17. Scotti, R., Pane, C., Spaccini, R,
Palese, A.M., Piccolo, A., Celano, G.,
Zaccardelli, M., 2016 - Onfarm compost:
a useful tool to improve soil quality under
intensive farming systems. Appl. Soll
Ecol. 107: 13-23.

18. Soare, R., Dinu, M., Babeanu,C.,
Popescu, A., Popescu, M., 2017 -
Nutritional value and antioxidant activies
in fruit of some cultivars of pepper
(Capsicum annuum L.). Journal of
Agroalimentary Processes and
Technologies, 23(4): 217-222.


https://www.researchgate.net/profile/Dinu_Maria/publication/332254045_Changes_in_phytochemical_and_antioxidant_activity_of_hot_pepper_fruits_on_maturity_stages_cultivation_areas_and_genotype/links/5d6e03ee92851c8538889988/Changes-in-phytochemical-and-antioxidant-activity-of-hot-pepper-fruits-on-maturity-stages-cultivation-areas-and-genotype.pdf
https://www.researchgate.net/profile/Dinu_Maria/publication/332254045_Changes_in_phytochemical_and_antioxidant_activity_of_hot_pepper_fruits_on_maturity_stages_cultivation_areas_and_genotype/links/5d6e03ee92851c8538889988/Changes-in-phytochemical-and-antioxidant-activity-of-hot-pepper-fruits-on-maturity-stages-cultivation-areas-and-genotype.pdf
https://www.researchgate.net/profile/Dinu_Maria/publication/332254045_Changes_in_phytochemical_and_antioxidant_activity_of_hot_pepper_fruits_on_maturity_stages_cultivation_areas_and_genotype/links/5d6e03ee92851c8538889988/Changes-in-phytochemical-and-antioxidant-activity-of-hot-pepper-fruits-on-maturity-stages-cultivation-areas-and-genotype.pdf
https://www.researchgate.net/profile/Dinu_Maria/publication/332254045_Changes_in_phytochemical_and_antioxidant_activity_of_hot_pepper_fruits_on_maturity_stages_cultivation_areas_and_genotype/links/5d6e03ee92851c8538889988/Changes-in-phytochemical-and-antioxidant-activity-of-hot-pepper-fruits-on-maturity-stages-cultivation-areas-and-genotype.pdf
https://pdfs.semanticscholar.org/96a2/78787880cbd86f9c5e59a3e3be87f11064d9.pdf
https://pdfs.semanticscholar.org/96a2/78787880cbd86f9c5e59a3e3be87f11064d9.pdf
https://pdfs.semanticscholar.org/96a2/78787880cbd86f9c5e59a3e3be87f11064d9.pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.680.422&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.680.422&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.680.422&rep=rep1&type=pdf
http://anale.agro-craiova.ro/index.php/aamc/article/view/811
http://anale.agro-craiova.ro/index.php/aamc/article/view/811
http://anale.agro-craiova.ro/index.php/aamc/article/view/811
https://www.researchgate.net/profile/Yuckmila_Chooneea?_sg%5B0%5D=hElbcRdUqo9-v0xO15NSP_xF37HB3hNSF4At0CCd2uirASMP_u9dyYBaYjBljvCqc59-Mvs.q0iAscd4L-0bG1yJM_GZgoX4L92QLrNfjBpl45WbvyMP74-feq7k-vUob-rlnTy9MMGntYQJ3zdeG1hDmJtZLQ&_sg%5B1%5D=o0vagHfsv00yeBxGETX-sGWqhbvPh0_pCNOLrVxWOsxh9sJhMeMhX5NbHUde6-K_xa8gLYA.jBEGJiLuFRQmD8IRFuJk40pwfGIbo4h9zO65O5NmEkxoN-po7cQStMYH05OT1i5TFu3F5eNvQDHXWUghWm2FLQ
https://www.researchgate.net/profile/Navindra_Boodia?_sg%5B0%5D=hElbcRdUqo9-v0xO15NSP_xF37HB3hNSF4At0CCd2uirASMP_u9dyYBaYjBljvCqc59-Mvs.q0iAscd4L-0bG1yJM_GZgoX4L92QLrNfjBpl45WbvyMP74-feq7k-vUob-rlnTy9MMGntYQJ3zdeG1hDmJtZLQ&_sg%5B1%5D=o0vagHfsv00yeBxGETX-sGWqhbvPh0_pCNOLrVxWOsxh9sJhMeMhX5NbHUde6-K_xa8gLYA.jBEGJiLuFRQmD8IRFuJk40pwfGIbo4h9zO65O5NmEkxoN-po7cQStMYH05OT1i5TFu3F5eNvQDHXWUghWm2FLQ
https://www.researchgate.net/scientific-contributions/2083241413-Sembhoo-Chandrabose?_sg%5B0%5D=hElbcRdUqo9-v0xO15NSP_xF37HB3hNSF4At0CCd2uirASMP_u9dyYBaYjBljvCqc59-Mvs.q0iAscd4L-0bG1yJM_GZgoX4L92QLrNfjBpl45WbvyMP74-feq7k-vUob-rlnTy9MMGntYQJ3zdeG1hDmJtZLQ&_sg%5B1%5D=o0vagHfsv00yeBxGETX-sGWqhbvPh0_pCNOLrVxWOsxh9sJhMeMhX5NbHUde6-K_xa8gLYA.jBEGJiLuFRQmD8IRFuJk40pwfGIbo4h9zO65O5NmEkxoN-po7cQStMYH05OT1i5TFu3F5eNvQDHXWUghWm2FLQ
https://www.researchgate.net/scientific-contributions/2083241413-Sembhoo-Chandrabose?_sg%5B0%5D=hElbcRdUqo9-v0xO15NSP_xF37HB3hNSF4At0CCd2uirASMP_u9dyYBaYjBljvCqc59-Mvs.q0iAscd4L-0bG1yJM_GZgoX4L92QLrNfjBpl45WbvyMP74-feq7k-vUob-rlnTy9MMGntYQJ3zdeG1hDmJtZLQ&_sg%5B1%5D=o0vagHfsv00yeBxGETX-sGWqhbvPh0_pCNOLrVxWOsxh9sJhMeMhX5NbHUde6-K_xa8gLYA.jBEGJiLuFRQmD8IRFuJk40pwfGIbo4h9zO65O5NmEkxoN-po7cQStMYH05OT1i5TFu3F5eNvQDHXWUghWm2FLQ
https://www.researchgate.net/profile/Dinu_Maria/publication/322753161_Nutritional_value_and_antioxidant_activies_in_fruit_of_some_cultivars_of_pepper_Capsicum_annuum_L/links/5a6dcba8458515d40758416a/Nutritional-value-and-antioxidant-activies-in-fruit-of-some-cultivars-of-pepper-Capsicum-annuum-L.pdf
https://www.researchgate.net/profile/Dinu_Maria/publication/322753161_Nutritional_value_and_antioxidant_activies_in_fruit_of_some_cultivars_of_pepper_Capsicum_annuum_L/links/5a6dcba8458515d40758416a/Nutritional-value-and-antioxidant-activies-in-fruit-of-some-cultivars-of-pepper-Capsicum-annuum-L.pdf
https://www.researchgate.net/profile/Dinu_Maria/publication/322753161_Nutritional_value_and_antioxidant_activies_in_fruit_of_some_cultivars_of_pepper_Capsicum_annuum_L/links/5a6dcba8458515d40758416a/Nutritional-value-and-antioxidant-activies-in-fruit-of-some-cultivars-of-pepper-Capsicum-annuum-L.pdf

Analele Universitatii din Craiova, seria Agricultura — Montanologie — Cadastru (Annals of the University of Craiova - Agriculture,

Montanology, Cadastre Series) Vol. L/2020

19. Talaat, I.M., and Youssef AA:

2002 - The role of the amino acids
lysine and ornithine in growthand
chemical constituents of basil plants.

Egypt. J. Appl. Sci. 17: 83-95.
20. Willekens, K., Vandecasteele, B.,
Buchan, D., De Neve, S., 2014 - Soll

quality is positively affected by reduced
tillage and compost in an intensive
vegetable cropping system. Appl. Soll
Ecol. 82: 61-71.

21. http://statistici.insse.ro

Table 1
Long pepper cultivars studied
VARIETY PROVENANCE FRUIT COLOR AT MATURITY
variety technicalities physiological

BOGDAN SCDL Isalnita Yellowish green | Red
LUNG DE ISALNITA | SCDL Isalnita Dark green Dark red
LUNG ROMANESC | SCDL lIsalnita Yellow-greenish | Red
DOLJAN SCDL Isalnita Yellow-greenish | Orange
COSMIN ICDLF Vidra Dark green Dark red
FERMIER SC Mefim Agro SRL Dark green Dark red
KAPRIMA F1 Holland Farming Dark green Dark red
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