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Introducción

Los	resultados	indican	que	P-Ca	
podría	ser	un	substituto	de	PBZ
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et al. 2010). However the maximum allowable concentration
of PBZ in drinking water is 66.0 µg/L (EFSA 2010).

Residual effect on aquatic life
Paclobutrazol has been found hazardous to aquatic

life. Significant increase in the enzymatic activity of lactate
dehydrogenase (LDH) and glutathione S-transferase (GST)
was observed in the liver of Brazilain fish (Metynnis
argenteus) when fish was exposed to paclobutrazol
contaminated water for 28 days. Moreover PBZ residues in
fish muscle reached 166 mg/kg at the end of the exposure
period and suspected significant risk to humans consuming
contaminated fish (Jonsson 2002). He suggested that the
measure of LDH and GST activities could be used as
biomarkers of paclobutrazol exposure. Paclobutrazol has
high octanol-water partitioning coefficient (log KoW=3.2)
which indicates its potential to bioaccumulate in fish (EFSA
2010). Therefore much caution has to be exercised to
prevent contamination of the water bodies with
paclobutrazol while using it for certain advantages in mango
cultivation. To avoid soil and water contamination, trunk
injection and bark application have been attempted (Sterrett
1985, Jacyna and Dodds 1999). Bark application of
paclobutrazol has been effective in sweet cherry to avoid
contamination of soil (Jacyna and Dodds 1999). Sachs et
al. (1967) reported that bark application of growth retardants
was simple, efficient and environmatally safe, but not many
tree species responded to this. Exploring the possibility of
alternate methods of application of PBZ (trunk injection
and bark application) could be a feasible approach in
minimising the soil and water contamination.

Effect on human health
According to the “Globally Harmonized System of

Classification and Labeling of Chemicals” (GHS),
paclobutrazol has been classified under category 4 and
considered moderately hazardous for human being (WHO
2010). It can cause harmful effect if enters either through
oral route (LD50 = 300 – 2000 mg/kg bw) or dermal route
(LD50 = 1000 – 2000 mg/kg bw). Skin irritation studies
indicated that PBZ is mildly irritating to skin and eye and
is not a skin sensitizer. On the other hand, paclobutrazol
was neither found genotoxic nor carcinogenic and
developmental toxicant up to maternally toxic dose levels
(USEPA 2007). Based on in vitro and in vivo mutagenicity
tests, it was concluded that PBZ is not genotoxic. There
was no evidence of bioaccumulation and bio-retention of
PBZ. It also has a low potential for volatilization with an
estimated atmospheric half-life of less than 2 days.
Therefore, long-range transport through the atmosphere is
not expected (EPSA 2010). PBZ is unlikely to volatilize to
any significant extent owing to a low estimated vapour
pressure. The possible route of ecological contamination
of paclobutrazol has been schematically described (Fig 1).
After entering soil system, paclobutrazol can have multi-
directional movement; a) absorption by plants, b) soil
adsorption, c) movement towards groundwater through

percolation and leaching, d) movement towards water
bodies through run off and sub-surface flow and e)
vapourization. However, slow mobility and low vapour
pressure limit the movement of residue of PBZ in
groundwater and water bodies, and in the air. The residue
of paclobutrazol may reach to the human being by following
ways; a) through direct contact, b) through contaminated
groundwater, c) through contaminated water bodies, d) by
consuming contaminated fish, e) by consuming fruits
containing residue and f) through inhalation and may affect
human health. Findings clearly indicate that application of
optimal dose of PBZ significantly minimises the chance of
contamination but the residue may impose a risk to human
health if applied in high dose. Moreover the chance of
contamination of groundwater and water bodies can be
aggravated with the increase in the slope of the land and
intensity of rainfall and irrigation (MDAR 2012).

CONCLUSIONS AND FUTURE WORK
This review clearly indicated the usefulness of

paclobutrazol for regularity and synchronization in
flowering, yield enhancement and tree vigour. On the other
hand, if used excessively, it can cause stunting effect to
plants and may affect the root and microbial activities in
soil. In spite of low mobility, paclobutrazol residue has been
detected in soil and fruits, though below quantifiable levels
in stray cases. It has low potential to contaminate, surface
water and groundwater; however the risk to aquatic life is
high and consequently significant risk is suspected if
human consumes contaminated fish though paclobutrazol
has been considered moderately hazardous for human being
with remote chance of being genotoxic and carcinogenic.
The important question is whether the continuous use of
paclobutrazol is safe or not? Though paclobutrazol has
remote chance of ecological contamination due to its low
mobility and high persistence, the risk cannot be completely
ruled out. In order to minimise residue threats substantially,
it is advisable to use the optimal dose at the right time.
Due care should be taken to avoid indiscriminate soil
application especially in sloppy areas as treated soil is likely
to be washed away by rainfall or irrigation runoff. All care
should be taken in such areas to avoid erosion of
contaminated soil to water bodies. Moreover terracing and
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Fig 1 Schematic presentation of paclobutrazol residue movement
in the environment
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Resultados	

Huerto	comercial	`Tommy	Atkins`/criollo	regional		

Tratamientos
- P-Ca	500		3X
- P-Ca	1500		1X
- Cycocel 1000,	3X
- UCZ	1000,	3X
- P-Ca	750+UCZ	250,	3X
- PBZ	2500,	1X
- Testigo
Dosis	en	mg	L-1 Diseño	Experimental

Completamente	al	azar
6	repeticiones
1 árbol	unidad	experimental

Variables
-Estado	de	diferenciaciòn (EDY)
-%	de	yemas	diferenciadas(YD)
-%	de	brotaciòn floral
-Peso	fresco	del	fruto
-Rendimiento

Ciclos
2019-2020	
2021-2022	

P-CA	proexdadiona de	calcio
UCZ:	uniconzasol
PBZ:	paclobutrazol

5	x	6	m;	333	àrboles ha-1
12	años
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Estado	de	diferenciación	de	la	yemas	y	
yemas	diferenciadas

`Tommy Atkins` es el
segundo cultivar mas
importante en Nayarit,
pero tiene floración
irregular en otoños
cálidos y húmedos que
afectan su rendimiento
hasta en un 50% (1,3).
PBZ se ha usado para
mitigar este problema,
sin embargo, el continuo
uso de este producto
podría tener un riesgo
potencial para la salud
humana (2)

Nuestro objetivo fue evaluar otros inhibidores
de giberelinas diferentes a PBZ, sin afectar
floración y rendimiento,

Tratamientos

Peso	del	Fruto

El procentaje de yemas diferenciadas difirió entre años,
pero el porcentaje de brotaciòn floral en todos los
tratamientos con inhibidores de iberelinas fue mayor
comparado con el testigo.
El peso fresco del fruto fue mayor en los tratamientos con

P-Ca y se observò un aumento en el rendimiento final.

Conclusiones
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