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Resumen

El género Citrus comprende cultivos frutales de importancia econdémica. La
micropropagacion es una alternativa para su propagacion, pero depende de reguladores
de crecimiento sintéticos, incrementando los costos de produccion. Los extractos de
macroalgas son una alternativa bioestimulante. El objetivo fue evaluar el efecto
bioestimulante de extractos neutro (EN) y alcalino (EA) de Macrocystis pyrifera en la
multiplicacion in vitro de Citrus sp. Se utilizé un disefio completamente al azar con diez
tratamientos y diez repeticiones, incluyendo un control negativo (medio base Murashige
& Skoog [MS]), un control positivo (6-BAP 2 mg L' + GAs 1 mg L") y cuatro
concentraciones (30—-100 % v/v) de cada extracto. Durante cuatro semanas se evalu6 la
tasa especifica de crecimiento (SGR), el numero de brotes, la contaminacion y el
pardeamiento tisular asociado a oxidacion fendlica. La caracterizacion quimica del alga
mostrd un alto contenido de potasio y fosforo y ausencia de metales pesados. Asimismo,
mediante HPLC-DAD no se detect6 6-bencilaminopurina en los extractos. El tratamiento
positivo mostro valores superiores de SGR (12,90 + 2,20 % semana™) y formacion de
brotes (0,56 + 0,03 brotes explante™), mientras que los tratamientos con extractos no
presentaron diferencias significativas respecto al control negativo. No se evidencio
contaminacion ni pardeamiento tisular visible. En conclusion, bajo las condiciones
evaluadas, los extractos de M. pyrifera no sustituyeron a los reguladores sintéticos en la
induccioén de brotes de Citrus sp. No obstante, la ausencia de pardeamiento tisular sugiere
potencial para estudios de micropropagacion de citricos.

Palabras clave: micropropagacion de citricos; extracto de alga parda; bioestimulante
vegetal; reguladores de crecimiento; cultivo de tejidos vegetales.
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Abstract

The genus Citrus comprises fruit crops of economic importance. Micropropagation is an
alternative for their propagation; however, it relies on synthetic growth regulators,
increasing production costs. Seaweed extracts are a bio-stimulant alternative. The
objective was to evaluate the biostimulant effect of neutral (NE) and alkaline (AE)
extracts of Macrocystis pyrifera on the in vitro multiplication of Citrus sp. A completely
randomized design was used with ten treatments and ten replicates, including a negative
control (Murashige & Skoog [MS] basal medium), a positive control (6-BAP 2 mg L' +
GAs 1 mg L"), and four concentrations (30-100% v/v) of each extract. During four
weeks, the specific growth rate (SGR), number of shoots, contamination, and tissue
browning associated with phenolic oxidation were evaluated. Chemical characterization
of the seaweed showed a high potassium and phosphorus content and the absence of
heavy metals. Likewise, 6-benzylaminopurine was not detected in the extracts by HPLC-
DAD. The positive control showed higher SGR values (12.90 + 2.20% week ') and shoot
formation (0.56 + 0.03 shoots explant™), whereas the extract treatments showed no
significant differences compared with the negative control. No contamination or visible
tissue browning was observed. In conclusion, under the conditions evaluated, M. pyrifera
extracts did not replace synthetic growth regulators for shoot induction in Citrus sp.
Nevertheless, the absence of tissue browning suggests potential for citrus
micropropagation studies.

Keywords: citrus micropropagation; brown seaweed extract; plant biostimulant; growth
regulators; plant tissue culture.
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