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ABSTRACT

Objective: To evaluate different doses of vermicompost on the nutraceutical properties and yield of tomatillo
(Physalis ixocarpa Brot. Ex. Hornem.) under field conditions

Design/methodology/approach: A randomized block experimental design was used with 4 treatments: T'1
Synthetic fertilization (F'S) (YaraMila Complex), T2 Vermicompost 50 g per plant (T2 50 g L), T3 Vermicompost
100 g L) and T4 Vermicompost 200 g L, with 20 replicates and 3 blocks per treatment with a total of 240
experimental units.

Results: Statistical analysis showed significant differences between treatments (P<0.05) for all evaluated
variables, where a trend was observed that the best treatments were the applications of vermicompost of 100
and 200 gs per plant (T'3 100 g L and T4 200 g L) for nutraceutical variables and a yield per plant of 8 kg.
Limitations on study/implications: include the contribution of vermicompost in the soil under study.
Findings/conclusions: The best treatments were doses of 100 and 200 gs of vermicompost per plant, which
improves some nutraceutical characteristics of the tomatillo crop.

Keywords: tomatillo, acidity, °brix, polyphenols, DPPH.

INTRODUCTION

In Mexico, one of the commercially important agricultural crops is the tomatillo
(Physalis ixocarpa). In 2024, 694,327 tons were harvested from 37,504 hectares, resulting
in a national average yield of 18.5 tons per hectare (SIAP, 2024). Sinaloa led the way

with 136,593 tons produced, representing 19.7% of the national total. It was followed by
Zacatecas with 79,953 tons (11.5%), Jalisco with 73,978 tons (10.7%), Puebla with 58,989
tons (8.5%), and Michoacan with 50,183 tons (7.2%) (SIEGSIN, 2025).
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Due to their high demand in the food industry, tomatoes regulate and improve
digestion. Furthermore, they are a source of bioactive substances that neutralize free
radicals and slow down the aging process (Majkowska-Gadomska et al., 2021). This crop
is conventionally produced throughout much of Mexico, using high doses of synthetic
chemical fertilizers (Cruz et al., 2017), which represents a source of environmental
pollution, leaching, contamination of groundwater and surface water, negative impacts
on pH levels, deterioration of soil structure, and damage to microfauna, among other
issues (Gonzdlez, 2019).

Therefore, alternatives are being sought to reduce the use of chemical fertilizers,
highlighting organic fertilizers, leachates, and the use of vermicompost (Rivadeneyra-
Manzanilla et al., 2024). The addition of organic fertilizer with chemical fertilization
at a 50% ratio equals yields and improves fruit quality in tomatillo (P. ixocarpa). It
has been observed that the use of vermicompost improves the physicochemical
characteristics of the soil, increases yields and fruit quality, and also improves the
bioactive compounds in this Solanaceae. Aguifiaga-Bravo et al. (2020) report that the
addition of organic fertilizer with chemical fertilization at a 50% ratio equals yields and
improves fruit quality in tomatillo (P. ixocarpa) (Gamero-Vega et al., 2022). However,
research is needed to determine the appropriate doses to optimize yields for this
crop. Therefore, the objective was to evaluate various doses of vermicompost on the
nutraceutical properties and yield of tomatillo (Physalis ixocarpa Brot. Ex. Hornem.)
under field conditions.

MATERIALS Y METHODS
Geographic location of the study area

The crop was established between February and May 2022 on a ranch located in the
municipality of Coatepec, Veracruz, Mexico, at the geographic coordinates 19° 29’ 36.12”
N, 96° 56’ 37.41” W, with a land area of 269 m? at an altitude of 1255 m above sea level.
The soil has a silty loam texture, with a pH of 6.5, 6.6% organic matter, 33% total N, 42
ppm of P, 225 ppm of K, 3198 ppm of Ca, and 408 ppm of Mg. The average temperatures
reported for the months of the experiment were 25-40 °C, and rainfall was 95-104.8 mm

(CONAGUA, 2025).

Experimental design and description of treatments

A randomized block experimental design was established with 4 treatments: T1
Synthetic fertilization (F'S) (YaraMila Complex), T2 Vermicompost 50 g per plant (12 50 g
V), T3 Vermicompost 100 g V) and T4 Vermicompost 200 g V, these last treatments also
incorporated fertilizer at 50% with 20 replications and 3 blocks per treatment with a total

of 240 experimental units.

Crop management

Green tomato (Physalis ixocarpa) seedlings of the Querétaro variety, from the Harris
Moran company, were used, with an approximate height of 10 cm. These were transplanted
into beds previously disinfected with the disinfectant FULL-GRO, applied at a dose of
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9.75 mL-L™" of water. Simultaneously, 80-gauge plastic mulch was placed, and a drip
irrigation system was installed.

Organic fertilization

During transplanting, 0, 50, 100 and 200 g of vermicompost based on horse pulp were
applied per plant, which had the following characteristics: 84% organic matter, pH of
7.400, 0.250% phosphorus (P), 3.997% nitrogen (N), 2.140% potassium (K), 1.720% calcium
(Ca), 0.800% magnesium (Mg), a C/N ratio of 12.219, 10.595% fulvic acids and 15.105%
humic acids.

Fertilization and pest control

Fertilization of the fertilized treatment (T1Fs) was carried out eight days after
transplanting with YaraMila Complex (12-11-18 EM), at a rate of 50 g per plant. The
other treatments received only 25 g per plant of the same fertilizer. During the crop cycle,
three applications of Bayfolan Forte were made to all treatments, using a dose of | mL-L™ L
Monochromatic blue and yellow traps were used for pest monitoring. Pest control was
carried out using applications of neem extracts, Biopest Max, Micro Soil Control, and
copper oxychloride, all at a dose of 1 g-L_l.

Variables evaluated

56 days after transplanting, the following were evaluated: fruit weight per plant (g),
polar (mm) and equatorial diameter of the fruit (mm), total soluble solids ('T'SS) expressed
in °Brix with a digital refractometer, pH with a Redemon model potentiometer, titratable
acidity, total polyphenols (mg GAE 100 g_1 t.f.), with the method of Singleton and Rossi
(1965), antioxidant activity by DPPH was carried out by the 2,2-diphenyl-1-picrylhydrazyl
(DPPH) method described by Brand-Williams et al. (1995) and total yield per plant (kg)
amount of 5 harvests.

Statistical analysis

Normality tests were performed and, after verifying the statistical reliability of the data,
they were analyzed using an ANOVA and Tukey’s mean comparison with a significance
level of 5% (@=0.05) of the STATISTICA software (Version 8.0.360.0 StatSoft Inc., Tulsa,
USA) for Windows (StatSoft Inc, 2007).

RESULTS AND DISCUSSION

Statistical analysis revealed significant differences between treatments (P<0.05) for all
variables evaluated, showing a trend towards the best treatments being the applications
of vermicompost at 100 and 200 g per plant_1 (T3 100 gV and T4 200 g V) (Table 1). A
greater fruit weight (36.8 g) was observed in the treatments with high doses of vermicompost
(T3 100 g L™! and T4 200 g V); similar values were reported by Singh ¢f al. (2014) with
29.33-37.67 g.

Similarly, for the polar and equatorial diameter (43-36 mm), similar data were reported
by Ramirez-Godina et al. (2013) in the same crop (4.65-3.99 cm). A higher amount of total
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Table 1. Statistical analysis for growth variables.

Weicht of Polar Equatorial
Treatments £ ?t ) diameter of diameter of TSS (°Brix) pH
witis the fruit (mm) | the fruit (mm)

T1SF 25.9%1.3¢ 40.0x1.1b 32.1+1.2b 4.55x1.1b 45+1.2b
T250gV 26.8%x1.2¢ 40.0x1.2b 32.3x1.4b 4.58%+1.2b 4.5%1.3b
T3100gV 33.8x1.4b 43.0%1.1a 35.0x1.3a 5.67%x1.1a 5.2+1.2a
T4200gV 36.8x1.1a 43.0x1.4a 36.0x1.5a 5.68x1.3a 5.5%1.1a

Values with the same letter, within columns, are statistically equal to each other (Tukey, P<0.05). =Standard
deviation.

soluble solids was also observed in the treatments with the highest amount of vermicompost
(5.67-5.68 °Brix). These results contradict those reported by Aguifiaga-Bravo et al. (2020)
(6-7 °Brix), where synthetic fertilization influenced the finding of sweeter fruits. Regarding
fruit pH, the treatments with SF and lower amounts of vermicompost were more acidic,
unlike the higher doses of vermicompost, which were less acidic. The same trend was
observed in the percentage of titratable acidity (5.2%) (Figure la). These results may be
related to the concentration of salts present in synthetic fertilizer.

For the nutraceutical variables of the crop, significant differences were observed between
the treatments evaluated (P<0.05). For total polyphenols, the fruits with vermicompost at
a dose of 300 g per plant were higher at 10.98 mg GAE in 100 g_1 t.f. These results are
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Figure 1. Nutraceutical properties of tomato fruits a) acidity, b) total polyphenols. Equal letters on the same
bar are statistically equal to each other (Tukey, P<0.05). £ Standard deviation.
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similar to those reported by Majkowska-Gadomska et al. (2021), who reported 10.15 mg of
total polyphenols in fruits from treatments with mulch.

For antioxidant activity, the same trend was observed as for total polyphenols, where
the highest dose showed the highest content in tomato fruits: 1143 umol Elrolox 100 g_1
t.f. (Figure 2a). These results were higher than those reported by Aguifiaga-Bravo et al.
(2020), who reported between 1119 and 1123 umol ETrolox 100 g_1 t.f. in treatments with
synthetic fertilization and combined with organic fertilizers.

For yield per plant, it was observed that the treatments with vermicompost at high
doses of 100 and 200 g per plant were similar to the fertilized treatment (Figure 2b), with
an average of 8 kg per plant, which is higher than those reported by Aguinaga-Bravo et
al. (2020) for this same crop and that reported by Ramos-Lépez et al. (2018) who report
yields of 4.84 kg m~? and 2.10 kg m~? of the cv. Rendidora under greenhouse and field
conditions. The results obtained in this research may be related to the physical, chemical,
and microbiological properties present in vermicompost, as has already been mentioned in
horticultural crops (Rivadeneyra-Manzanilla et al., 2024).

They are also related to the rich organic matter content of the soil where the crop
was established, since each year the crop is left fallow for a cycle, allowing legumes to be
incorporated into the soil. These results are consistent with those reported by Quispe et
al. (2021) in maize cultivation, where yields increased with the incorporation of organic

fertilizers.
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Figure 2. DPPH antioxidant activity a) and yield per plant (kg) b). Identical letters on the same bar are
statistically equal to each other (Tukey, P<0.05). = Standard deviation.
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CONCLUSIONS

According to the results, the statistical analysis showed that the best treatments were the
doses of 100 and 200 g of vermicompost per plant. Therefore, the localized application of
100 g of horse manure vermicompost per plant could be recommended, as this improves
some of the nutraceutical characteristics of tomatillo cultivation.

ACKNOWLEDGMENTS

The authors thank the students of the curse II. Design of agroproductive systems, the laboratory staff
of the Center for Research and Development in Food (CIDEA-UV), as well as Dra. Teresita de Jesis May
Mora for the support in the Soil Laboratory of the Faculty of Agricultural Sciences of the Veracruzana

University.

REFERENCES

Aguifiaga-Bravo, A., Kati Medina-Dzul, K., Garruna-Herndndez, R., Latournerie-Moreno, L. y Ruiz-
Sénchez, E. (2020). Efecto de abonos organicos sobre el rendimiento, valor nutritivo y capacidad
antioxidante de tomate verde (Physalis ixocarpa). Acta Universitaria, 1(30), 1-14. http://doi.org/10.15174/
au.202 0.247 5

Brand-Williams, W., Cuvelier, M.E. and Berset, C. (1995) Use of a free radical method to evaluate antioxidant
activity using the DPPH free radical method. Lebensmittel Wissenchaft und Technologie Food Science and
Technology, 28 p. https://doi.org/10.1016/S0023-6438(95)80008-5

CONAGUA (2025) Normales Climatoldgicas por Estado. Base de datos climatoldgica nacional de Coatepec,
Ver. Coordinacién General del Servicio Meteorolégico Nacional. Comisién Nacional del Agua.
Gobierno de México. Consultada el dia 27 de octubre de 2025 en: https://smn.conagua.gob.mx/es/
climatologia/informacion-climatologica/normales-climatologicas-por-estado?estado=ver

Cruz, R.C.A., Gémez-Ramirez, L. F., & Uribe-Vélez, D. (2017). Manejo biolégico del tamo de arroz
bajo diferentes relaciones C: N empleando consorcios microbianos y promotores de crecimiento
vegetal. Revista Colombiana de Biotecnologia, 19(2), 47-62. https://doi.org/10.15446/rev.colomb.biote.
v19n2.70168

Gamero-Vega, G., Ormeno-Llanos, M., Bazalar-Palacios, J. Del R., Armas Judrez, C., & Quitral, V. (2022).
Efectos terapéuticos del género Physalis L.: una revision de la literatura. Perspectivas en Nutricion Humana,
24(2), 247-265.https://doi.org/10.17533/udea.penh.v24n2a07

Gonzilez, P. (2019). Consecuencias ambientales de la aplicacién de fertilizantes. Biblioteca del Congreso
Nacional de chile. Asesoria Técnica Parlamentaria, 1(1), 1-5. https://obtienearchivo.bcn.cl/obtie
nearchivo?id=repositorio/10221/27059/1/Consecuencias_ambientales_de_la_aplicacion_de_
fertilizantes.pdf

Majkowska-Gadomska, J., Mikulewicz, E., Francke, A. (2021). Effects of Plant Covers and Mulching on the
Biometric Parameters, Yield and Nutritional Value of Tomatillos (Physalis ixocarpa Brot. Ex Hornem.).
Agronomy, 11, 1742. https://doi.org/10.3390/agronomy11091742

Quispe, S. Sanabria., Mendoza Ddvalos, K., Sangay-Tucto, S., & Cosme De La Cruz, R. C. (2021). Uso de
coberturas vegetales en el manejo sostenible del suelo asociado al cultivo de maiz amildceo (Zea mays
L.). Scientia Agropecuaria, 12(3), 329-336. https://doi.org/10.17268/sci.agropecu.2021.036

Ramirez-Godina, I., Robledo-Torres, V., Foroughbakhch-Pournabav, R., Benavides-Mendoza, A., Hernandez-
Pinero, J.L., Reyes-Valdes, M.H., Alvarado-Vazquez, M.A. (2013). Yield and fruit quality evaluation in
husk tomato autotetraploids (Physalis ixocarpa) and diploids. Aust. J. Crop Sci., 7, 933-940.

Ramos-Lépez, B.I., Ortiz-Herndndez, Y.D., Morales, 1. (2018). Yield analysis of Physalis ixocarpa Brot. ex
Hornem. varieties under greenhouse and field conditions. Ciéncia Rural, 48.

Rivadeneyra-Manzanilla, J.E., Palacios-Torres, R.E., Ramirez-Seanez, A.R., Herndndez-Herndndez,
H., & Amador-Mendoza, A. (2024). Produccién de tomate de cdscara (Physalis ixocarpa Brot.) con
lombricomposta y fertilizacion quimica. Fcosistemas y recursos agropecuarios, 11, e4143. https://doi.
org/10.19136/era.al Iniv.4143

SIEGSIN (2025). Agricultura Estadisticas Estatales. Sistema de informacion Estadistica y Geografia del Estado
de Sinaloa. Direccién de estadistica. Gobierno de Sinaloa, México. https://estadisticas.sinaloa.gob.mx/

EE_Sinaloav2.aspx#


https://doi.org/10.3390/agronomy11091742
https://doi.org/10.17268/sci.agropecu.2021.036
https://estadisticas.sinaloa.gob.mx/EE_Sinaloav2.aspx
https://estadisticas.sinaloa.gob.mx/EE_Sinaloav2.aspx

AGRO PRODUCTIVIDAD 2026. https://doi.org/10.32854/hrvw2q18 207

SIAP (2024). Atlas agroalimentario 2024: Tomate verde. Sistema de Informacién Agricola y Pecuaria.
Secretaria de Agricultura y Desarrollo Rural. Gobierno de México. 215 p.

Singh, D.B., Ahmed, N., Lal, S., Mirza, A., Sharma, O.C., Pal, A.A. (2014). Variation in growth, production
and quality attributes of Physalis species under temperate ecosystem. Fruits, 69, 31-40.

Singleton, V. and Rossi, J. (1965) Colorimetry of Total Phenolic Compounds with Phosphomolybdic-
Phosphotungstic Acid Reagents. American Journal of Enology and Viticulture, 16, 144-158.

StatSoft, Inc. (2007). STATISTICA (Version 8.0.360.0) [Software]. www.statsoft.com


http://www.statsoft.com

	_GoBack
	_Hlk199252504
	_Hlk170477769
	_Hlk201758066
	_Hlk185683730
	_Hlk198989655
	_Hlk197368369
	_Hlk194172590
	_Hlk194172702
	_Hlk204093717
	_Hlk197368600
	_Hlk201251629
	_Hlk194172730
	_Hlk201251721
	_Hlk201251750
	_Hlk204089657
	_Hlk201251807
	_Hlk206502790
	_Hlk203568104
	_Hlk216949711
	_Hlk202351520
	_Hlk174699224
	_Hlk171358678
	_Hlk202356302
	_Hlk202356436
	_Hlk211437122
	_Hlk182584412
	_Hlk182584550
	_Hlk182585914
	_Hlk226571447
	_Hlk217072491
	_Hlk217074544
	_Hlk217074569
	_Hlk217074962
	_Hlk217074990
	_Hlk186495172
	_Hlk186495195
	_Hlk186495212
	_Hlk186495239
	_Hlk186495253
	_Hlk186495284
	_Hlk186495299
	_Hlk186495333
	_Hlk186495372
	_Hlk186495391
	_Hlk186495416
	_Hlk186495437
	_Hlk186495457
	_Hlk186495479
	_Hlk186495558
	_Hlk186495578
	_Hlk186495600
	_Hlk186495628
	_Hlk186495667
	_Hlk186495689
	_Hlk186495708
	_Hlk184118161
	_Hlk184114354
	bau9-profile
	_Hlk218685514
	_Hlk215474462
	_Hlk216852469
	_Hlk209535751
	_Hlk209727461
	_Hlk208324552
	_Hlk208320554
	_Hlk210915925
	_Hlk208324811
	_Hlk209805000
	_Hlk209996133
	_Hlk207288282
	_Hlk208344991
	_Hlk211006043
	_Hlk210218821
	_Hlk208855098
	_Hlk210503096
	_Hlk209091536
	_Hlk209090677
	_Hlk209091073
	_Hlk209091652
	_Hlk222178854
	_Hlk211978113

