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INTRODUCTION & AIM RESULTS & DISCUSSION

Composting is a sustainable practice that transforms
organic waste into useful inputs for agriculture, improving
soil health and reducing greenhouse gas emissions (FAO,
2013).

Poultry manure, an abundant waste product from the
poultry industry, is valuable for its nitrogen, phosphorus,
and organic matter content (Insam et al., 2023); however,
its use without proper composting can lead to phytotoxic
effects due to salts, ammonia, or heavy metals (Varnero et
al., Huerta Mufoz, 2015). Immature composts derived
from manures can cause inhibition of germination and
growth due to excess nitrogen or toxic compounds (Tiquia
et al., 2002).

The aim of the study was to evaluate the phytotoxicity of
poultry manure, composted and fresh, using bioassays
with three plant species, assessing fertilizer effects on
germination and root growth to define their viability as an
agricultural input.

METHOD

This study assessed the phytotoxicity of composts derived
from poultry manure through seed germination and root
elongation bioassays. Three species were selected:
Sunflower (Helianthus annuus), Mungbean (Vigna radiata),
and White mustard (Sinapis alba).

The treatments included aereated compost mixture (poultry
manure+maize stover), static compost mixture, aereated
poultry manure, static poultry manure, and fresh poultry
manure (Campuzano et al., 2024). Elutriates of these
fertilisers were obtained (10% m/v) and then diluted to obtain
concentrations of 0, 25, 50, 75 and 100% (v/v).

The seeds were disinfected and exposed to the dilutions and
monitored for germination and root elongations during 4
days.

Relative growth (RGI) and germination (Gl) indexes were
calculated according to Bagur-Gonzalez et al. (2011), with
toxicity thresholds set at <70% (high), 70—-100% (low), and
>100% (none).

REFERENCES

Campuzano, H. (2024). Reciclaje de residuos organicos para mejorar la circularidad de un sistema de produccion avicola. TESIUNAM
Digital. http://132.248.9.195/ptd2024/oct_

Huerta Mufioz, Elena, Cruz Hernandez, Javier, Aguirre Alvarez, Luciano, Caballero Mata, Raymundo, & Pérez Hidalgo, Luis Felipe.
(2015). Toxicidad de fertilizantes organicos estimada con bioensayo de germinacion de lechuga. .erra Latinoamericana, 33(2), 179-185.
Recuperado en 20 de julio de 2022, dehttp://www.scielo.org.mx/scielo.php?script=sci_arttext&pid=S0187-
57792015000200179&Ing=es&ting=es

Insam, H., Klammsteiner, T., & Gomez-Brandon, M. (2023). Biologia del compost. En Moédulo de referencia en ciencias del sistema
terrestre y ciencias ambientales (Vol. 4, pp. 294-301). Elsevier. https://doi.org/10.1016/B978-0-12-822974-3.00178-6

Martinez, L. E., Rizzo, P. F., Bres, P. A., Riera, N. |., Beily, M. E., & Young, B. J. (2021). Compendio de métodos analiticos para la
caracterizacion de residuos, compost y efluentes de origen agropecuario y agroindustrial. INTA Ediciones

Organizacién de las Naciones Unidas para la Alimentacién y la Agricultura
Manual de compostaje del agricultor: experiencias en América Latina. FAO. https://www.fao.org/4/i3388s/i3388s.pdf

(FAO).  (2013).

Tiquia-Arashiro, S., & Tam, N. (2002). Caracterizacion y compostaje de gallinaza en pilas con aireacion forzada. Procesos Bioquimicos,
37, 869-880. https://doi.org/10.1016/S0032-9592(01)00274-6

Varnero, MT., Orellana, R., Rojas, C., Santibafies, C. (2007). Evaluacion de especies sensibles a metabolitos fitotdoxicos mediante
bioensayos de germinacién. EI Medioambiente en Iberoamérica: Visidn desde la Fisica y la Quimica en los albores del Siglo XXI. Editor
Juan F. Gallardo Lancho. Sociedad Iberoamericana de Fisica y Quimica Ambiental. Badajoz, Espafia. Tomo Ill, 363-369

MA PA MS FPD PS

Sunflower

Mungbean

Mustard

Figure 1. Germination and radicular response of seeds exposed to different fertilisers: aereated
compost mixture (MA), aereated poultry manure (PA), static compost mixture (MS), fresh poultry
manure (FPD) and static poultry manure (PS).

Sunflower showed low toxicity effects with composted
treatments, either static (MS,PS) or aerated ones (MA, PA),
with a mean RGI of 1.0720.22 and Gl of 99.5+18.26 for all
concentrations studied. This species showed good ability as
a bioindicator of moderately stabilized composts.
Mungbeans showed high sensitivity to most composting
treatments, particularly PA (RGI:0.7£0.25; Gl:74123.54) and
MS (RGI:0.62+0.36; Gl:64.24+38.84), while only PS showed
low toxicity (RGI:0.94+0.15; G1:94.18+13.23). For both
sunflower and mungbeans, FPD decreased germination and
radicle growth below 70, showing high toxicity in both
iIndexes. Mustard had variable responses, no sensitivity to
PS and MA treatments, with average RGI of 1.5 and Gl of
147.32, while MS and FPD caused slightly low toxicity, and
PA had high toxicity. Root elongation (RGI) was more robust
than germination (Gl) for detecting phytotoxicity.

Table 1. Maximum percentage of elutriate at which no inhibition effects wre observed in Gl or RGI.

Treatment Sunflower Mungbean Mustard
Aereated Compost 100% 50% 100%
Aereated poultry manure 50% 25% 25%
Static compost 75% 25% 50%
Fresh poultry droppings 25% 0% 75%
Static poultry manure 100% 25% 100%

CONCLUSION

Phytotoxicity was negatively associated with compost
maturity, with oxygenated compost showing the least toxicity
due to reduced ammonia and phenolic compounds, which
probably caused the observed effects on mungbean.

Fresh and static poultry manure (partially composted)
exhibited high toxicity, likely due to unstable pH and high
soluble salts. Root elongation was more sensitive than
germination as a phytotoxicity indicator.
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