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

(

	Background and Aims: Organic farming represents a significant practice among family farmers in the Mossoró region of Rio Grande do Norte, who generally adopt low-technology production systems and apply animal manures (bovine, caprine and poultry) as fertiliser sources for their crops. In this context, the present study aimed to evaluate the agronomic performance of coriander in response to different application rates of vermicompost (earthworm humus) under semi-arid conditions.
Place of Study: The experiment was carried out between July and September 2025 at the Rafael Fernandes Experimental Farm, situated at 5°03′37″S and 37°23′50″W, in the north-western region of Mossoró, Brazil. The soil at the study site is classified as a dystrophic Red-Yellow Oxisol with a sandy loam texture.
Study  Design and Methodology:  A completely randomised design (CRD) was adopted for the experiment, comprising five treatments and four replications, resulting in a total of twenty experimental plots. The treatments consisted of five rates of vermicompost application (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 constitutes a prominent agricultural practice among smallholder farmers in the arable regions of Mossoró, Rio Grande do Norte, where production systems are generally characterised by low technological input. In these systems, organic manures—primarily of bovine, caprine, and poultry origin—are commonly utilised as fertiliser sources (Linhares et al., 2014). However, the availability of such animal-based fertilisers is often inconsistent, which may constrain agricultural productivity and contribute to increased production costs (Linhares et al., 2024). In the agricultural landscapes of Mossoró, coriander is one of the most widely cultivated and marketed vegetable crops, being commonly sold in open-air markets, supermarkets, and food service establishments. It is also a principal crop grown in household gardens by local producers and is extensively used as a culinary condiment in regional cuisine (Linhares et al., 2025). Despite the predominance of organic production systems, the identification and utilisation of alternative nutrient sources remain essential to ensure the economic viability and sustainability of farming practices in the region.

A critical factor influencing successful coriander production is the selection of cultivars that are suitably adapted to local climatic and edaphic conditions, thereby allowing the full realisation of their productive potential. Within this framework, the cultivars Verdão, Super-verdão, and Tabocas are among the most extensively cultivated in the semi-arid regions of north-eastern Brazil. These cultivars are distinguished by a comparatively short vegetative cycle, typically completing their growth within approximately 30 to 35 days from sowing to harvest, which further contributes to their agronomic suitability in such environments (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 from July to September 2025 at the Rafael Fernandes Experimental Farm, situated in the district of Alagoinha (5°03′37″ S, 37°23′50″ W), in the north-western region of Mossoró, Rio Grande do Norte, Brazil. The study was performed under pot conditions using soil collected from an area of approximately 400 hectares. The soil was classified as a typical dystrophic Red-Yellow Argisol with a sandy loam texture (Rêgo et al., 2016).

According to the Köppen–Geiger classification, the regional climate is characterised as hot semi-arid, with two distinct seasons: a prolonged dry season extending from June to January and a rainy season occurring between February and May (Kottek et al., 2006). Based on further classification, the soil of the experimental area has also been described as a typical dystrophic Red-Yellow Latosol with a sandy loam texture (Embrapa, 2018).

Prior to the establishment of the experiment, soil samples were collected from the 0–20 cm layer. The samples were air-dried and passed through a 2 mm sieve. Subsequently, they were analysed 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
A completely randomised design (CRD) was employed, comprising five treatments with four replications, resulting in a total of twenty experimental plots. The treatments consisted of five application rates of vermicompost (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 performed ten days after sowing, maintaining four plants per planting hole. The crop was harvested 35 days after sowing, and the plant material was subsequently transported to the Post-Harvest Vegetable Laboratory of the Department of Agronomic and Forestry Sciences at UFERSA for analysis.

The following agronomic variables were assessed: plant height, determined from a sample of twenty plants per plot by measuring the distance from the base to the apex using a millimetre-scale ruler and expressed in cm plant⁻¹; number of stems, obtained by counting all stems from twenty sampled plants and expressed as units plant⁻¹; and total yield, quantified as the fresh mass of all plants within the usable plot area using a precision balance (1.0 g accuracy) and expressed in g m⁻².
The number of bunches was estimated by dividing productivity per square metre by 100 g, which corresponds to the standard weight of a coriander bunch, and expressed as units m⁻². Dry matter mass was determined by weighing twenty plants per plot using an electronic balance (1.0 g precision), followed by oven drying at 65 °C in a forced-air oven until constant weight was achieved.

2.4 Statistical analysis

Statistical analyses were conducted using conventional analysis of variance (ANOVA) procedures as described by Banzatto and Kronka (2006), with computations performed using the ESTAT statistical software (Barbosa, Malheiros and Banzatto, 1992). Response curve fitting was also carried out using the ESTAT software through regression analysis. Hypothesis testing was subsequently performed to enable the acceptance or rejection of statistical hypotheses based on the experimental data (Assis, 2013; Assis, Sousa and Linhares, 2020).

3. Results and discussion
A statistically significant effect (p < 0.01) was observed for all evaluated characteristics of the coriander crop (Table 1). The application of vermicompost likely contributed to improved soil fertility, thereby promoting enhanced crop growth. According to Oliveira et al. (2010), organic production systems in vegetable cultivation are of considerable importance, as they influence the physical, chemical and biological properties of the soil, exerting conditioning effects and enhancing the soil’s capacity to retain nutrients essential for plant development.

The coefficients of variation (CV) obtained in the experiment indicated a high level of precision and reliability for the evaluated traits. Specifically, CV values were 9.22% for plant height, 8.57% for green mass, 4.70% for number of bunches, and 6.24% for dry mass.

According to the classification proposed by Pimentel-Gomes (2000), CV values below 10% are considered low and reflect high experimental precision and reliability. Values between 10% and 20% indicate moderate variability and reliability, while those ranging from 20% to 30% are classified as high, suggesting reduced precision. CV values exceeding 30% are regarded as very high and denote low experimental accuracy and 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
Coriander plant height increased in response to the application of varying humus doses, reaching a maximum value of 14.90 cm plant⁻¹ at a dose of 6.0 kg m⁻² (Figure 1).

Comparable and contrasting findings have been reported in the literature. Santos et al. (2023), in their evaluation of the productivity of arugula–coriander intercropping systems fertilised with a mixture of carnauba straw (Copernicia prunifera) and bovine manure, reported a plant height of 19.38 cm plant⁻¹ at an application rate of 3.0 kg m⁻², which is higher than the values obtained in the present study.

Lower plant height values were reported by Linhares (2009), who assessed different types and quantities of organic fertilisers. Maximum heights of 14.18, 13.66, and 11.90 cm plant⁻¹ were obtained using hairy woodrose (Merremia aegyptia L.), rooster tree (Calotropis procera), and pasture killer (Senna uniflora L.), respectively, at an application rate of 15.6 t ha⁻¹ (equivalent to 1.56 kg m⁻²). Plant height is a critical parameter in coriander production, as plants shorter than 10 cm are generally considered below commercial standards.

Almeida et al. (2018), in a study on the agroeconomic performance of coriander under different sowing densities, reported a maximum plant height of 16.1 cm plant⁻¹ at a density of 10 g m⁻¹, which remains higher than the values recorded in the present study. In contrast, Sousa (2018), investigating the effects of mineralisation of native legume phytomass in low-humic gley soils, observed a plant height of 20.0 cm plant⁻¹.

Further, Linhares et al. (2018), studying the agronomic efficiency of organic fertilisers in coriander–mint intercropping systems in northeastern Brazil, reported a plant height of 22.0 cm plant⁻¹, which is considerably higher than that observed in this study. Conversely, Linhares et al. (2014), evaluating the use of gliricidia combined with sabiá in coriander cultivation, reported a plant height of 14.4 cm plant⁻¹, which is comparable but slightly lower than the values obtained under the present experimental conditions.
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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 fresh biomass and the number of coriander bunches, an increasing trend was observed with the different rates of vermicompost, reaching maximum values of 598 g m⁻² and 6.35 units m⁻², respectively, at the highest dose of 6.0 kg m⁻² (Figures 2A and 2B). Santos et al. (2023), evaluating the productivity of arugula–coriander intercropping fertilised with a mixture of carnauba straw (*Copernicia prunifera*) and bovine manure, reported a productivity of 482.4 g m⁻² for the manure–carnauba straw combination, which is lower than that obtained in the present study.

Similarly, Novaes et al. (2021), studying organic fertilisation sources in coriander and arugula intercropping in Cruz das Almas, recorded a fresh mass of 316 g m⁻², also below the values observed herein. Linhares (2009), evaluating spontaneous vegetation as green manure in the agro-economic performance of leafy vegetables, reported a plant height of 16.0 cm, which was higher than that reported in the aforementioned study.

In contrast, Neta et al. (2023), assessing the use of hairy woodrose (*Merremia aegyptia* L.) combined with poultry manure on the agronomic performance of coriander in the semi-arid region, obtained a production of 1,246.5 g m⁻², exceeding the values reported in the present investigation.
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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 fitted a first-degree polynomial model as a function of humus dose, with a maximum value of 69.83 g m⁻² observed at the 6.0 kg m⁻² application rate (Figure 3). Dry matter is a key growth parameter that reflects overall plant biomass accumulation and is widely used to evaluate the response of crops to soil management practices (Taiz and Zeiger, 2017).

Linhares et al. (2022), in a study assessing Calotropis (Aiton) W.T. Aiton as green manure in leafy vegetable systems (coriander, arugula, and lettuce), reported a coriander dry matter yield of 26.0 g m⁻², which is substantially lower than that obtained in the present study. Similarly, Novaes et al. (2021), evaluating different organic fertilisation sources in coriander–arugula intercropping systems in Cruz das Almas, also recorded a dry matter yield of 26.0 g m⁻², which contrasts with the higher values observed under the current experimental conditions.

[image: image4.png]2
m
5

Dry mass of cilantro (g m )

2
Y=12.3357 + 5.5357X + 0.67X

£99.10 %

F=2283"

0 1.5 3.0 45 6.0
Doses of earthworm humus
(kg ')




Figure 3. Dry mass of cilantro under different doses of earthworm humus incorporated into the soil.
5. CONCLUSION
The highest agronomic performance of the coriander crop was recorded at the application rate of 6.0 kg m⁻², with values of 14.90 cm plant⁻¹ for plant height, 598.0 g m⁻² for fresh mass, 6.35 bunches m⁻² for number of bunches, and 69.83 g m⁻² for dry mass.
The use of humus was effective in increasing the characteristics of the coriander.
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