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Effect of foliar stimulant biofortified with bamboo in
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ABSTRACT
Keywords: Biostimulants promote the physiological balance of plants, favoring the expression of genetic
Bamboo potential to improve the production and quality of crops. This research aimed to evaluate the
Biostimulant morphological and yield behavior with the application of a foliar stimulant biofortified with bamboo
Hybrids in two tomato hybrids, under semi-protected conditions. The research was carried out in the Las
Tomato yield Piedras facility, Pedro Carbo canton, Guayas province, Ecuador. A completely randomized block
experimental design with a 2x3 factorial arrangement with 4 repetitions was used. The treatments
were: control, biostimulant and biostimulant + mineral fertilization (N). Morphological behavior and
performance variables (t ha™) were evaluated. The results obtained showed that with biostimulant
treatment + mineral fertilization (N), the tomato plants with “Super Kalel” hybrid responded
favorably in terms of morphological characteristics, with an average yield of 74 t ha™. Therefore,
the biofortified stimulant with bamboo improves the physiological processes of plants, which leads
to good harvest yields.
RESUMEN
Palabras clave: Los bioestimulantes promueven el equilibrio fisioldgico de las plantas, favoreciendo la expresion
Bambui del potencial genético para mejorar la produccién y calidad de las cosechas. El objetivo de esta
Bioestimulante investigacion fue evaluar el comportamiento morfolégico y de rendimiento con la aplicacién
Hibridos de un estimulante foliar biofortificado con bambl en dos hibridos de tomate, bajo condiciones
Rendimiento de tomate semiprotegidas. La investigacion se realiz6 en el recinto Las Piedras, canton Pedro Carbo, provincia

del Guayas, Ecuador. Se utilizé un disefio experimental de bloques completamente aleatorio con
arreglo factorial de 2x3 con 4 repeticiones. Los tratamientos fueron: testigo, bioestimulante y
bioestimulante + fertilizacion mineral (N). Se evaluaron variables de comportamiento morfolégico
y rendimiento (t ha'). Los resultados obtenidos mostraron que el tratamiento de bioestimulante
+ fertilizacién mineral (N), las plantas de tomate con el hibrido “Super Kalel” respondieron
favorablemente en las caracteristicas morfologicas, con un rendimiento promedio de 74 t ha'. Por
lo tanto, el estimulante biofortificado con bambd mejora los procesos fisioldgicos de las plantas lo
que conlleva a obtener buenos rendimientos de cosecha.
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he tomato (Solanum lycopersicumL.) is the most

widely grown horticultural product in the world;

its consumption has benefits to human health

due to the antioxidant content (Estrada-Arellano
et al. 2022), is an essential source of certain minerals
content in vitamins such as B1, B2, B5 and vitamin C,
has carotenoids and lycopene, these components are
antioxidants that act as a protective function of human
cells (Blanco 2019).

Foliar fertilization is an agricultural practice that serves
to correct nutritional deficiencies in plants that are under
stress conditions or in soils with low availability of nutrients.
It also consists of applying nutrient solutions directly to
the leaves (Murillo et al. 2013).

To ensure the nutritional quality of food, agronomic
biofortification strategies must be implemented (Cedefio
et al. 2018). Organic agricultural practices (provision of
organic biostimulants to the soil or leaf area) are tools that
reduce stress, provide resistance to pests and diseases,
and increase metabolic and photosynthetic rates (Mendoza
etal. 2014).

Biostimulants are applied to plants by foliar or edaphic
route, stimulating natural processes that increase nutrient
uptake (Dehkordi et al. 2021). They also offer solutions
to improve fertilization plans and food security; these
support the capacity of biological systems for nutrient
scarcity problems (Lallié et al. 2021). On the other hand,
L6pez (2008) mentions that species such as Guadua
angustifolia Kunth, contribute to reducing soil erosion. It

protects the soil by having more than 20 kg™ of roots that
stop the vegetation layer, promotes water regulation by
storing up to 30,000 L ha™' of water, and increases the
content of organic matter by providing about 30 t ha
of biomass. Bamboo biomass has favorable nutritional
characteristics to be used in soil recovery. It contributes
to increased biological activity and soil structure (Cairo
etal. 2018).

According to studies conducted by Alvarez et al. (2014)
and Cairo-Cairo et al. (2017), where they characterized
different bamboo substrates indicated that elements
suchas C, N, P, K, Ca, and Mg are found to demonstrate
outstanding qualities to be used in the improvement of
erosinous soils; however, there is no biofertilizer biofortified
with bamboo that is used for the stimulation of growth,
development and yield in crops.

Based on the above, this research study aims to obtain
results that improve the productivity of tomato crops through
the application of a stimulant biofortified with bamboo, in
order to improve yield and fruit quality.

MATERIALS AND METHODS

Study Location

This research was carried out in the "Las Piedras"
precinct, Sabanilla parish, Pedro Carbo canton, Guayas
province, Ecuador, from April to August 2022. Located at
an altitude of 56 meters above sea level (masl) and located
at coordinates 1°50'00"S 80°14'00"W. The climatological
parameters are shown in (Table 1), and the results were
obtained through the POWER Data Access Viewer.

Table 1. Climatological parameters of the experimental site during the study.

Months Temperature Shortwave  Shortwave Total active Wind speed Relative Precipitation
(°C) radiation index - radiation photosynthetic (ms7) humidity

All sky index- radiation -

Clear sky  Entire sky
Min.  Max. Stocking MJ/M2/DIA (MJ) MJ/M2/DIA  MJ/M2/DIA  Min. Max. Stocking (%) (mm)
April 2166 3138 26.52 2.10 131.61 91.97 1.02  3.05 2.04 8053 2.55
May 2154 3439 27.97 1.47 124.09 62.68 124 364 244  69.78 0.72
June 2098 3483 27.91 1.21 118.34 54.81 140 392 266 6244 0.38
July 2058 3597 28.27 1.22 119.49 57.46 1.70 461 3.16  59.40 0.33
August 20.72 36.85 28.78 1.35 124.80 63.05 172 494 333 5753 0.10

Rev. Fac. Nac. Agron. Medellin 78(1): 10947-10957. 2025



Soil sample collection and analysis from the experimental
site

To collect soil samples, it was applied the methodology
posed by Mendoza and Espinoza (2017). As for the
chemical characterization of the soil, various analytical
procedures adjusted to the particularities of each
element and parameter were used. Regarding the
determination of NH, and P, it was done by colorimetry
with the modified Olsen extractant with a pH of 8.5. The
cations K, Ca, Mg, Zn, Cu, Fe and Mn were quantified
by atomic absorption with modified Olsen at pH=8.5

Table 2. The result of the soil analysis of the experimental unit.

Terra in data NH, P K AC
Pedro
Place Carbo-
Pebbles  29M 107A  858A  5285A
MO  pH  CaMg mgK' Ca+Mg/K
% MEQ 100 mL
413M  73NP  8.80A 1.37B 13.38 M

PN: Prac. Neutral; M.O: Organic matter, A: High, M: Medium, B: Low.

Elaboration of the biostimulant biofortified with
bamboo used in the research

The biostimulant was prepared with tender bamboo
canes and transverse cuts of 15 cm long x 5 cm wide
were made from each of the canes until a mass of 1 kg
was obtained; then it was deposited in a 20 L bucket,
along with solid mountain microorganisms (0.45 kg™)
plus liquid mountain microorganisms (1 L), taking as
reference what was reported by Castro-Barquero and
Gonzalez-Acufa (2021), it was added molasses, in a

as well, which allows a determination of exchangeable
cations. The S content was determined by turbidimetry
with  monobasic calcium phosphate as extractant,
while B was determined by colorimetry using the
same extractant. The ClI concentration was quantified
by volumetry using a saturated soil dough with water
in a ratio of 1:2.5. Finally, soil pH is also required by
potentiometry in a saturated soil dough (1:2.5), as a
standard method for evaluating soil acidity or alkalinity.
The results of the physicochemical characteristics of the
experimental site are detailed in (Table 2).

Mg S Zn Cu Faith Mn B
(hgmL)
365A 37A  53M 99A 18B  29A  0.90M
Y. Bases Texture (%) Texture Class
sand  slime clay
31.63 42 34 24 Frank

volume of 2 L, finally a surface water source (15 L) was
taken from the Pedro Carbo river in December because
it is winter and the flows of surface water sources
increase, which causes a natural decrease phenomenon
of water salts and then it was allowed to rest for 22
days, the entire complex was filtered until obtaining the
biofortified stimulant (20 L), then the nutritional content
was analyzed, results that were analyzed at the INIAP-
Costa. South-Ecuador Laboratory and its composition
are detailed in Table 3.

Table 3. Result of the nutritional analysis of the bamboo-based biostimulant.

Sample Identification
N P

Biostimulant 23 544

10,253

ppm
Mg Cu
1,154 3

AC
2,591

Faith Mn n
143 17 8

Extractant and methodology: Total N (%): Mixture with sulphuric acid (Microkjeldah); P: Wet digestion (Colorimetry); K-Ca-Mg-Cu-Fe-Mn-

Zn: Wet Digestion (Atomic Absorption).

Characteristics of tomato hybrids used in the research
Two F1 hybrids, Kalel and La Roca, were used, and their
characteristics are as follows: F1 Kalel is an indeterminate
hybrid of high yield; it has round red fruits with a mass
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of 250-300 g; its growth is indeterminate with short
internodes and dark green leaf; it is tolerant to TYLCV,
TMV, Fol, and Vd (Agrinova 2019). La Roca is a hybrid
with excellent coverage; it has fruit with an average mass




of 130 g and is resistant to V ToMV, Fol, N, TYLCV, and
TSWV (NIRIT SEEDS LTD 2019).

Treatment design

A completely randomized block design was used with
a factorial arrangement of 2 (hybrids) x 3 (“nutritional
components” and nitrogen was added to the element
because according to the soil analysis, it did not satisfy

Table 4. Treatments Evaluated in Research.

the nutritional coefficient of tomato cultivation), with
four repetitions giving a total of 24 experimental units,
as shown in (Table 4).

Research Management: before preparing the land, a
plastic tunnel with dimensions of 6 m wide x 30 m long was
made, placing a milky white agricultural plastic in the aeri
part with 50% of protection against ultraviolet radiation.

Treatments Hybrids Dose Biost - N Combination factorial
1 Super Kalel 0 H1-C1
2 Super Kalel 2L ha' H1-C2
3 Super Kalel 2Lha'+392kgha'N H1-C3
4 The Rock 0 H2-C1
5 The Rock 2Lhat H2-C2
6 The Rock 2Lha'+392kgha'N H2-C3

H: Hybrid; C: Nutritional component; Biost: Biostimulant; N: Nitrogen. Treatments were considered according to soil and biostimulant

analysis reports.

Soil preparation: It was done by plowing, then a targeted
soil amendment was applied using 20 kg ha™* of ferrous
sulfate to meet the need for Fe (Table 2); in addition, 10
L ha'' of humic acid was applied to condition the soil and
allow better absorption of elements for the crop. This
procedure was performed 30 days before the transplant.

Sowing: it was carried out by transplanting with seedlings
that were 21 days old, and a sowing distance of 0.6 m
between plants and 1.4 m between rows was considered,
giving a total of 11,905 plants ha™.

Irrigation: a drip irrigation system was implemented whose
emitter had a flow rate of 3L h™', applying 2 h of irrigation
daily, twice a week for a total of twelve weeks, which
means 12 L/week/plant, that is, 144 L/plant/production
cycle, equivalent to an irrigation sheet of 171.4 mm with
the planting mentioned above distance.

Fertilization: it was carried out according to the amount
of nutrient absorbed and extracted expressed in kg of
nutrient per ton of organ harvested for tomato cultivation,
taking as a reference what was indicated by Ciampitti and
Garcia (2007), together with the interpretation of the soil
analysis, the nitrogen was at an average level (Table 2).

392 kg ha' of N was chosen to meet the needs; it was
used as a source of nitrogen fertilizer (Urea: 733 kg ha™),
with two fractional applications of N (25 days after sowing)
and (40 days after sowing). Foliar application was carried
out using the biostimulant with two applications, one at
28 days (1 L ha) and the second at 48 days (1 L ha™).

Phytosanitary management: it was carried out according
to the presence of pests and diseases therefore, 30 days
after transplantation, it was found (Helicoverpa armigera),
and for its control, Spinetoram was applied in doses of 100
cc ha™, and at 74 days after transplantation it was found
(powdery mildew) Mancozeb was applied in doses 1.5 kg
ha''. Weed control was manual with the use of a machete.

Tutoring: it was done 30 days after transplanting, and
with an ice axe, it was tied to the lower part of the stem,
wrapping around the plant, and then connected with the
tempered wire along the row.

Pruning: two types of pruning were carried out; the first
was the pruning of suckers of the axillary meristematic buds
5 c¢min length; it was carried out twice a week from the
vegetative to the reproductive state. The second pruning
was defoliation (old or damaged leaves).
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Harvest: it was carried out when the fruits presented the  Variables evaluated

characteristic symptoms of physiological maturity, which
occurred at 107 days for the two hybrids.

Table 5. Description of the variables of tomato cultivation.
Variables

Floor height (m)

Stem diameter (cm)

The agronomic variables evaluated during the research
are reflected in the (Table 5).

Description

It was measured with the help of a tape measure and proceeded to measure from the
neck of the root to the apical bud of the plant.

It was done with the help of a Vemier caliper, 5 cm high from the base of the stem.

This variable was taken when the fruits presented the characteristic symptoms of

Days to harvest

physiological maturity; that is, when the fruits presented the 4:30 degree, at 60% of the

tomato surface presented a red color.

Average Fruit Mass (g): at the time of harvest.

Polar fruit diameter (cm)

Equatorial fruit diameter (cm)

Number of fruits per plant carried out.

The fruits were weighed using a digital scale, expressed in grams, and were evaluated

It was taken with a vernier caliper; this variable was taken at ten fruits per plot.

The diameter of the equatorial fruit was measured in centimeters, with a vernier caliper;
this variable was taken at ten fruits per plot.

For this variable, five plants were chosen for each plot. Moreover, the fruit count was

The yields in kilograms of each experimental area were expressed in a net area of 3.9 m?

Yield (t ha')

and then transformed to t ha' the following mathematical formula.
R= (PFP*10,000 m2)/ANC

Where: R = yield (t ha'"), MFP= fruit mass per plot (kg), ANC = net harvested area.

Data Analysis

To obtain the data for each of the treatments based
on the variables, a random sampling of ten plants was
applied for the agronomic variables, and for the yield,
it was selected the net harvested area. After that, the
evaluated variables were subjected to the analysis of
variance, while the statistically significant differences
between the means of each treatment was determined
through the Tukey probability test (P<0.05) using the
InfoStat statistical software in its 2020 version.

RESULTS AND DISCUSSION

Evaluation of growth variables

In plant height, it was observed that the Super Kalel hybrid
obtained the highest plant height with an average of 2.71 m,
while the La Roca hybrid reached a height of 2.39 m, thus
giving hybrids and nutritional components that presented
high statistical significance in the interaction of hybrid and
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nutrients they did not present statistical significance, with
a coefficient of variation of 4.38% (Table 6). These results
are superior to those reported by Mendoza et al. (2023)
who evaluated tomato hybrids such as “Miramar”; and
“Pietro” under protected conditions and obtained values
of: 1.65 m, 1.56 m with a synthetic fertilization.

In the treatment with the application of Biost + N, tomato
plants managed to obtain a higher plant height with an
average of 2.74 m, a higher value than the work carried
out by Agudelo and Polanco (2019), who evaluated a foliar
biostimulant in the production of “Chonto” type tomato in
two growing environments and obtained an average of
1.15m, as well as the research conducted by Castillo-
Ferrer et al. (2022) who evaluated different fertilizers and
using efficient microorganisms (EM) in doses 10 L ha’!
obtained a value of 0.97 m with the tomato variety “Celeste
F-2 from Skay Way”.




Regarding the variable of stem diameter, it can be observed
that there is no statistical difference between hybrids and the
interaction of hybrids plus nutritional component, while there
is high statistical significance in the nutritional component
effect, with a coefficient of variation of 7.60% (Table 6).

According to the nutrition factor, with the application of Biost
+ N, a result of 2.19 cm was obtained, an average higher
than the research work carried out by Reyes-Pérez et al.
(2022) who evaluated the agrobiological effectiveness of
Chitosan in doses of 3 g L™ in the tomato variety “Vyta”

obtained a value of 1.13 cm, another research conducted
by Villegas-Espinoza et al. (2018) where evaluated a plant
biostimulant in concentration of 1/30(v/v) and obtained an
average of 1.30 cm.

Tomato harvest days

According to this variable, it was possible to determine
that for hybrids plus the interaction of hybrids by nutritional
component, there is no statistical difference, while in the
nutritional component effect, there is statistical significance,
with a coefficient of variation of 0.73% (Table 6).

Table 6. Analysis of the variance effect of the hybrid factor (A) and nutritional components (B) on tomato cultivation.

Treatments Floor height (m) Stem diameter (cm)  Days to harvest
Hybrids
Super Kalel 2.71° 1.90 106
The Rock 2.392 1.85 108
Nutritional Component
T 2.36° 1.682 109°
Biost 2.55° 1.742 1072
Biost + N 2.74° 2.19° 1072
Interaction of hybrids x nutritional components
Super Kalel
T 2.55 1.73 108
Boost 2.71 1.78 107
Biost + N 2.87 2.19 107
The Rock
T 2.16 1.64 108
Boost 2.39 1.71 108
Biost + N 2.61 2.20 107
C.v 4.38% 7.60% 0.73%
ADEVA P-value
Hybrid Factor (H) <0.0001 ** 0.4025" 0.5442Ns
Nutrition factor (N) <0.0001 ** <0.0001** 0.031*
Interaction (H) x (N) 0.5705" 0.7896Ns 0.9016"

NS Not significant at 5% probability of error.
* Significant at 5% chance of error.
** Highly significant at 5% chance of error.

Different letters are statistically different according to Tukey's 5% probability test.

With the use of Biost and Biost + N, the same average
was obtained with a value of 107 days to harvest; this
result is lower than that reported by Mendoza et al. (2023),

who obtained an average of 73 days to harvest with the
“Margo” tomato variety after using synthetic fertilization
under protected crop conditions.
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Performance Parameters

According to this variable of average fruit mass, it can be
observed that there is no statistical difference between
hybrids and the interaction of hybrids with nutritional
components. At the same time, there is a significant
difference in the nutritional component effect, with
a coefficient of variation of 3.52% (Table 7). With the
effect of nutritional components, an average of 207.5 g
was obtained with the application of Biost + N, a value
higher than that reported by Gabriel-Ortega et al. (2022),
who applied biocompost + humus and mycorrhizae in
the tomato hybrid “Itaipu” and obtained an average of
76.61g.

For the variable number of fruits/plants, it was observed
that the Super Kalel hybrid obtained the highest number
of fruits per plant, with an average of 23, while La Roca
had an average of 22. The average fruits by plants are
presented in (Table 7), finding in the analysis of variance
that, between hybrids and nutritional components, they
presented statistical significance. In contrast, the interaction
of hybrids and nutritional components did not present
statistical significance, with a coefficient of variation of
4.35%. These results are higher than those reported by
Reyes-Pérez et al. (2022), who evaluated the agrobiological
effectiveness of humic acids at doses of 1:30 v/vin the tomato
variety “Floradade” and obtained a value of 6 fruits/plants.

Table 7. Analysis of variance of the hybrid factor and the nutritional component in tomato cultivation.

Treatments
Hybrids
Super Kalel
The Rock
Nutritional Component
T
Boost
Biost + N
Interaction of hybrids x nutritional components
Super Kalel
T
Boost
Biost + N
The Rock
T
Biost
Biost + N
(A
ADEVA P-value
Hybrid Factor (H)
Nutrition factor (N)
Interaction (H) x (N)

NS Not significant at 5% probability of error.
* Significant at 5% chance of error.
** Highly significant at 5% chance of error.

Average fruit mass () Number of fruits/plants
169.48 230
166.45 202
116.322 172
180.08° 23
207.50° 27¢
116.59 18
183.57 23
208.27 27
116.05 17
176.59 22
206.73 26

3.52% 4.35%
0.2296NS 0.0350*
<0.0001* <0.0001**
0.5189Ns 0.8048"s

Different letters are statistically different according to Tukey's 5% probability test.

With the application of Biost + N, tomato plants obtained
a higher number of fruits per plant, with an average value
of 27 higher than the research by Gitau et al. (2022)
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who evaluated the effect of biostimulants based on two
Chlorophyta microalgae in the tomato variety “Vilma” and
obtained an average of 12 fruits/plants.




Inthe diameter of the polar fruit, it was possible to determine
statistical significance for hybrids, nutritional components,
and interaction of hybrids, with a coefficient of variation of
1.09% (Figures 1A-B).

It can be observed that both hybrids obtained a similar
average of 5.59 cm for Super Kalel and 5.67 cm for La
Roca, a study conducted by Villegas-Espinoza et al. (2018)
where evaluated a plant biostimulant in concentration of
1/10(v/v) in the open field in the tomato variety “Amalia” and
obtained an average of 5.25 cm, a value that approximates
in the hybrids studied.

With the use of Biost + N, an average diameter of 6.33 cm
of polar fruit was obtained; this result is more significant
than that reported by Jiménez et al. (2009), who evaluated
three biostimulant substances for growth and development
in the cultivation of tomatoes of the “Vyta” variety and with
the use of Chitosan in doses of 150 mg ha" and obtained
an average of 4.72 cm.

Duran Mera CA, Hurtado Carrillo KL, Naranjo Moran JA, Medina Litardo RC, Villasenor Ortiz DR, Garcia Brito OE

According to the interaction of hybrids by nutritional
components, the Super Kalel hybrid was determined with
the application of Biost + N; an average greater than 6.41
cm was obtained, a value higher than that reported by
Reyes-Pérez et al. (2022) when applying humic acids in
doses of 1:30 v/v using the tomato variety “Floradade”
obtained a value of 5 cm.

For the equatorial fruit diameter variable, it was observed that
the Super Kalel hybrid obtained the highest average with 7.10
cm, while La Roca had an average of 6.91 cm, according
to the values obtained for the diameter of the equatorial
fruit in the (Figures 1C-D). Whether there was statistical
significance between hybrids, nutritional components, and
interaction with a coefficient of variation of 1.03%. These
results are superior to those reported by Rivas-Garcia et
al. (2021), who evaluated the application of a QuitoMax®
biostimulant in seeds and at the beginning of flowering at a
concentration of 1 g L™ in tomato variety L-43 and obtained
an average of 4.82 cm.

A B =+@+=Super Kalel == The Rock
7.00 c
6.33 6.80 T
6.41
€ 650 6.40 -
g, a b b —_ d P _f-:".
= € 625
B 600 559 5.67 558 5 6.00 569 ¥ - 2
9] = et -
E o pi
8 550 ° b e "
k] & 507 et .= 548
35 a © 520 Pt ; -~ ¢
f 5.00 449 ‘é po
© = 480
= = 450
£ 450 g a
o 440
4.00 — : -
Super Kalel  The Rock T Biost st+N 4.00 T Bt Biost+ N
i it jos! ost +
Hybrids Treatments Nutritional component . . -
Interaction of hybrids by nutritional component
c D --4#-- Super Kalel —@-The Rock
9.00
8.50 B((:H 880 o
_ - £ 8.40 8.10
E, 8.00 a b b ggo f o
5 750 W0 6.91 6.93 g 760 C et e 7 701
T T 790 7.09 et - o
£ 7.00 a g~ Rt
S 6.08 3 680 a e -
£ 680 ' = 640 610 yern -~ e
= = 6. . - )
2 2 ot b
£ 6.00 <600 *
s 8 6.06
5 5.50 5 Zgg a
S 500 g >
o Iﬁ' 4.80
W 450 440
4.00 — 4.00
Super Kalel  The Rock T Biost Biost + N T Biost Biost + N
Hybrids Nutritional component . . »
Treatments Interaction of hybrids by nutritional component

Figure 1. Analysis of variance of the hybrid, nutrition, and interaction factor by the effect of the application of the bamboo-based foliar
biostimulant for the variable of polar fruit diameter (cm) (A); (B) and equatorial fruit diameter (cm) (C); (D). Different letters are statistically

different according to Tukey's 5% probability test.
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With the application of Biost + N, a higher average value
of 8.01 cm was obtained, higher than the work carried
out by Marquez-Hernéndez et al. (2013), who applied
organic sources of fertilization in greenhouses and with
the use of compost plus microelements in irrigation in two
tomato genotypes “Bosky” and “Big Beef” and obtained
an average of 7.49 cm.

According to the interaction of hybrids by nutritional
components, the Super Kalel hybrid was determined with
the application of Biost + N and a value greater than 8.10
cm was obtained, an average higher than the work carried
out by Boudet et al. (2017) who applied a Bocashi organic
fertilizer in the variety “Vyta” in doses of 2.99 t ha™' and
obtained an average of 5.53 cm.

Forthe performance variable (tha'), itwas possible todetermine
statistical significance for hybrids, nutritional components,
and interaction of hybrids by nutritional component,
with a coefficient of variation of 1.03% (Figures 2E-F).
It can be observed that the Super Kalel hybrid obtained
the highest average with 51.77 t ha, while the La Roca
hybrid had the lowest average with 49.66 t ha; these
values are higher than those the study carried out by

Campo-Costa et al. (2015) who evaluated the effect of the
biostimulant Fitomas-E on plant development and yields
of the hybrid tomato crop HA-3019 and obtained a yield
of 45 t ha™' with the application of 0.7 L ha™ in seedbed
one day before transplanting.

With the effect of nutritional components, it was possible
to determine that with the application of Biost + N, it
generated a value of 73.15 tha™, a higher value in terms
of the control and the Biost; this result is higher than that
reported by Mendoza et al. (2023) evaluated tomato hybrids
such as “Pietro”; “Margo” under conditions protected with
synthetic fertilization obtained values of:11.22 and 21.97
tha', respectively.

According to the interaction of hybrids by nutritional
components, the Super Kalel hybrid was determined
with the application of Biost + N; the highest average
was obtained with 74.89 t ha?', a value higher than the
research carried out by Pérez etal. (2017) who evaluated
two indeterminate tomato hybrids of the Saladette type
“Cid” and “Azhura” and with the application of foliar
fertilizers Nutri Humus obtained an average yield of
50tha.
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Figure 2. Analysis of variance of the hybrid, nutrition (E), and interaction (F) factor by the effect of the application of the bamboo-based foliar
biostimulant for the yield variable (t ha). Different letters are statistically different according to Tukey's 5% probability test.

CONCLUSION

The use of the biofortified stimulant with bamboo, together
with the addition of nitrogen, generated a favorable response
in the morphological variables and yield of the tomato hybrid

Rev. Fac. Nac. Agron. Medellin 78(1): 10947-10957. 2025

“Super Kalel” under semi-protected conditions. However, it
is necessary to evaluate other tomato hybrids with higher
doses of the biofortified stimulant with bamboo applied in
this research, to improve tomato harvest yield.
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