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Agronomic productivity of coriander as a function of different doses of soil worm humus in the semi-arid region

(

	Aims: Organic farming is a very prominent activity among family farmers in the Mossoró region of Rio Grande do Norte, who employ low-tech methods and use manure (bovine, caprine, and poultry) as a fertilizer source for their crops. In this sense, the objective was to study the agronomic yield of coriander as a function of different doses of soil worm humus in the semi-arid region.
Place of Study: The experiment was conducted from July to September 2025 at the Rafael Fernandes Experimental Farm, located at 5º03'37"S and 37º23'50"W, northwest of Mossoró, Brazil, in soil classified as dystrophic red-yellow oxisol with sandy loam texture.
Study  Design and Methodology:  The experimental design used was a completely randomized design (CRD), with five treatments and four replications, totaling twenty experimental plots. The treatments consisted of five doses of humus (0.0; 1.5; 3.0; 4.5 and 6.0 kg m-2 of area). The plots consisted of pots with dimensions of 0.355 x 0.310 m, corresponding to an area of ​​0.11 m2. The values ​​obtained were multiplied by the factor 9.1 and expressed in m-2. The cultivar “Verdão” was used.  
Mint evaluated characteristics: Thirty-five days after sowing, the experiment was harvested, and the following characteristics were evaluated: Plant height; yield; number of bunches and dry mass of coriander. 

Conclusions: The best agronomic performance of coriander was observed at a dose of 6.0 kg m-2, with values ​​of 14.90 cm plant-1; 598.0 g m-2; 6.35 bunches m-2 and 69.83 g m-2 for plant height, green mass, number of bunches and dry mass, respectively. The use of humus was effective in increasing the agronomic characteristics of coriander.
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1. Introduction 
Organic farming is a very prominent activity among family farmers in arable areas of the Mossoró region, in Rio Grande do Norte, who have a low level of technology and use manure (bovine, caprine and poultry) as a source of fertilizer to fertilize their production areas (Linhares et al., 2014). It is worth noting that, in these production areas, sources of fertilizers of animal origin are not always available, which can compromise agricultural activity and contribute to increased production costs (Linhares et al., 2024).

In the agricultural areas of Mossoró, RN, coriander is the most produced and sold vegetable in open-air markets, supermarkets, and canteens, in addition to being the main vegetable cultivated in gardens by many producers. As a condiment, its use is quite evident in the region's cuisine (Linhares et al., 2025). Despite the production being organic, however, the existence of alternative sources that enable the farmers to remain in their cultivation areas from an economic and social perspective is of fundamental importance.

An important factor in coriander production is the selection of cultivars adapted to the climatic and soil conditions that express their greatest productive potential. In this context, the cultivars (Verdão, Super-verdão and tabocas) are the most used in the semi-arid region of Northeast Brazil, with a vegetative period from planting to harvest of 30 to 35 days (Linhares et al. 2023).

Organic fertilization is an economically viable and ecologically sustainable strategy, in which increasingly more alternatives are being developed to enable agriculture at all scales, always in a way that reconciles productivity and environmental protection.
1.1 Research objective.

Given the importance of seeking alternatives that enable farmers to produce food to meet the nutritional needs of their families, as well as for commercialization, the objective was to evaluate the agronomic yield of coriander as a function of different doses of humus in an Oxisol.
2. Materials and methods

2.1 Characterization of the experimental area

The experiment was conducted between July and September 2025 at the Rafael Fernandes Experimental Farm, in the district of Alagoinha (5º03'37"S, 37º23'50"W), northwest of Mossoró, state of Rio Grande do Norte, Brazil, with an area of ​​400 hectares in pots using soil classified as a typical dystrophic red-yellow argisol, with sandy loam texture (Rêgo et al., 2016). The region's climate, according to the Köppen-Geiger classification, is dry and very hot, with two seasons: a dry season, beginning in June and ending in January, and a rainy season, beginning in February and ending in May (KOTTEK et al., 2006). The soil in the experimental area was classified as a typical dystrophic red-yellow latosol, with a sandy loam texture (Embrapa, 2018).

Before the experiment was set up, soil samples were taken at a depth of 0-20 cm, which were air-dried and sieved through a 2 mm mesh. They were then analyzed at the Soil Chemistry and Fertility Laboratory of UFERSA to determine the following parameters: pH (water) = 6.6; EC= 0.20 dS m−1; organic matter =1.6 g kg−1; nitrogen =0.33 g kg−1; phosphorus =36.47 mg dm−3; potassium = 41.16 mg dm−3; calcium = 19.24 cmolc dm−3; magnesium =8.74 cmolc dm−3; sodium =2.27 mg dm−3; copper =0.33 mg dm−3; iron =2.35 mg dm−3; molybdenum =9.41 mg dm−3; and zinc =2.48 mg dm−3.
2.2 Experimental design and treatments
The experimental design used was a completely randomized design (CRD), with five treatments and four replications, totaling twenty experimental plots. The treatments consisted of five doses of humus (0.0; 1.5; 3.0; 4.5 and 6.0 kg m-2 of area). The plots consisted of pots with dimensions of 0.355 x 0.310 m, corresponding to an area of ​​0.11 m2. The values ​​obtained were multiplied by the factor 9.1, and expressed in m-2.

The soil was collected from within the experimental farm in an organic vegetable production area, sifted, and added to the pots. The humus was weighed according to the treatments and incorporated into the soil, remaining for a period of 21 days before planting coriander, with irrigation carried out during the period the fertilizer remained in the soil. Maintaining soil moisture is of paramount importance for the mineralization of nutrients, so that they can be made available in the soil (Meurer, 2007). For planting coriander, the Verdão cultivar was used, one of the most commonly used cultivars by farmers in the region. 

2.3 Agronomic characteristics of coriander cultivation

Thinning was carried out ten days after planting, leaving four plants per hole. Thirty-five days after sowing, the experiment was harvested, and the plants were transported to the Post-Harvest Vegetable Laboratory of the Department of Agronomic and Forestry Sciences at UFERSA, where the following characteristics were analyzed: plant height (obtained from a sample of twenty plants per plot in the experimental area, measuring from the base to the apex of the plant with a millimeter ruler and expressed in cm plant-1); number of stems (obtained by counting all the stems of a sample of twenty plants, expressed in units plant-1); production (measured by the weight of all plants in the useful area of ​​the plot, on a precision scale of 1.0 g, expressed in g m-2 of area); Number of bunches (determined by dividing the m-2 productivity by 100 g, the reference weight for a bunch of coriander, expressed in m-2 area units) and dry matter mass (obtained by weighing twenty plants from the plot on an electronic scale with 1.0 g precision, followed by drying in a forced-air oven at 65 °C until constant mass).
2.4 Statistical analysis

Statistical analysis was performed according to conventional analysis of variance methods (Banzatto; Kronka, 2006), using the statistical software ESTAT (Barbosa, Malheiros and Banzatto 1992). The response curve fitting procedure was performed with the ESTAT software (Barbosa, Malheiros and Banzatto 1992), applying regression analysis and conducting hypothesis testing, which helps the researcher accept or reject a statistical hypothesis based on experimental results (Assis, Sousa and Linhares, 2020; Assis, 2013).
3. Results and discussion
There was a significant effect at the p<0.01 probability level for all characteristics of the coriander crop (Table 1). Possibly, the use of humus contributed significantly to soil fertilization, leading to increased lettuce crop growth. According to Oliveira et al. (2010), the organic system in vegetable production is of paramount importance, as it influences the physical, chemical and biological properties of the soil, since it has conditioning effects and increases the soil's capacity to store nutrients necessary for plant development.

The coefficients of variation for the experiment showed high reliability for plant height, green mass, number of bunches, and dry mass, with values ​​of 9.22%, 8.57%, 4.70%, and 6.24%, respectively. According to Pimentel-Gomes (2000), in field experiments, Coefficients of Variation (CV) below 10% are considered low, meaning they have high precision and reliability. Between 10% and 20% the CV is medium, possessing medium reliability, and CV from 20% to 30% is high, indicating low precision or reliability. Above 30%, the CV becomes very high, indicating very low accuracy or reliability.

Table 1. Plant height values, expressed in cm (PH), green mass, expressed in grams m-2 (GM), number of coriander bunches, expressed in units m-2 (NBC), and dry mass of coriander, expressed in g m-2 (MS) under different doses of soil worm humus in the semi-arid region.
	Causes of Variation
	GL
	PH
	GM
	NBC
	MS

	Treatments
	4
	79.71**
	209.67**
	681.41**
	371.77**

	Residue
	15
	----
	------
	----
	-------

	Average
	----
	9.84
	336.25
	3.41
	38.05

	Coefficient of variation (%)
	----
	9.22
	8.57
	4.70
	6.24


**= significant at 1% *= significant at 5% ns= not significant.

4.1 Plant height
For coriander plant height, there was an increase as a function of the different humus doses, with a maximum value of 14.90 cm plant-1 at the dose of 6.0 kg m-2 (Figure 1). Santos et al. (2023), evaluating the productivity of arugula-coriander intercropping fertilized with a mixture of carnauba straw (Copernicia prunifera) and bovine manure, found a plant height of 19.38 cm plant-1 with a quantity of 3.0 kg m-2 of the manure-carnauba straw mixture, a value higher than the respective research.

Lower results were found by Linhares (2009) when evaluating different quantities and types of fertilizers, with maximum heights of 14.18, 13.66 and 11.90 cm plant-1 for coriander cultivation, using hairy woodrose (Merremia aegyptia L.), rooster tree (Calotropis procera) and pasture killer (Senna uniflora L.), respectively, in the quantity of 15.6 t ha-1, equivalent to 1.56 kg m-2. The plant's height is important, considering that small plants, less than 10 cm, are outside the commercial standard. Almeida et al. (2018), studying the agroeconomic performance of coriander at different sowing densities, found a maximum height of 16.1 cm plant-1 for a density of 10 g m-1, which is lower than the aforementioned research. Already, Sousa (2018), studying the effect of mineralization of native legume phytomass on the production of leafy vegetables in a low-humic gley soil, found a plant height of 20.0 cm plant-1.

Linhares et al. (2018) studied the agronomic efficiency of organic fertilizer in the production of coriander and mint intercropping in northeastern Brazil and found a plant height of 22.0 cm plant-1, which differs from the results of this research. Linhares et al. (2014), evaluating the use of gliricide mixed with sabiá and the agronomic performance of coriander, found a plant height of 14.4 cm plant-1, which is lower than the research mentioned above. 
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Figure 1. Plant height under different doses of soil worm humus in the semi-arid region.
4.2 Green mass and number of bunches of cilantro

Regarding green mass and number of cilantro bunches, there was an increase as a function of the different humus doses, with maximum values ​​of 598 g m-2 and 6.35 units m-2, respectively, at the dose of 6.0 kg m-2 (Figures 2A and 2B). Santos et al. (2023), evaluating the productivity of arugula-coriander intercropping fertilized with a mixture of carnauba straw (Copernicia prunifera) and bovine manure, found a productivity of 482.4 g m-2 for the manure-carnauba straw mixture, a value lower than the one cited.

Novaes et al. (2021), studying organic fertilization sources in coriander and arugula intercropping in Cruz das Almas, found a fresh mass per area of ​​316 g m-2, a value lower than that of the aforementioned research. Linhares (2009), evaluating spontaneous vegetation as green manure in the agroeconomic performance of leafy vegetables, found a plant height of 16.0 cm, higher than the previously mentioned research.

Neta et al. (2023), evaluating the use of hairy woodrose (Merremia aegyptia L.) mixed with poultry manure on the agronomic viability of coriander in the semi-arid region, found coriander production of 1,246.5 g m-2, a value higher than the aforementioned research. 
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Figure 2. Green mass (A) and number of bunches (B) of coriander under different doses of soil worm humus in the semi-arid region.
4.3 Dry mass
For dry matter, the data fit a first-degree polynomial equation as a function of humus doses, with a maximum value of 69.83 g m-2 at the 6.0 kg m-2 dose (Figure 3). Dry matter is a characteristic that reflects plant growth (Taiz and Zeiger, 2017) and is of paramount importance in verifying the behavior of the treatments applied to the soil. Linhares et al. (2022), studying the application of Calotropis (Aiton) W.T. Aiton as green manure in leafy vegetables (coriander, arugula, and lettuce), found a dry matter yield of coriander of 26.0 g m-2, lower than that of the previously mentioned research. Novaes et al. (2021), studying organic fertilization sources in coriander and arugula intercropping in Cruz das Almas, found a dry matter yield of coriander of 26.0 g m-2, different from the previously mentioned research.
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Figure 3. Dry mass of cilantro under different doses of earthworm humus incorporated into the soil.
5. CONCLUSION
The best agronomic performance of the coriander crop was observed at a dose of 6.0 kg m-2, with values ​​of 14.90 cm plant-1; 598.0 g m-2; 6.35 bunches m-2 and 69.83 g m-2 of plant height, green mass, number of bunches and dry mass, respectively.

The use of humus was effective in increasing the characteristics of the coriander.
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