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FitoMaat® improves resistance to hydric stress of tomato plants
Arrom, L., Lara, J.M., and Fernández, C.

Introduction
Plant growth and development can be limited by climatic factors, being reduced when light exposure, water availability,
or temperature are unfavourable. One of the abiotic stresses that most limits plant growth is water stress, which may be
due to both excess and lack of water (or excessive transpiration). In most cases this stress is associated with water
deficit or drought. The water balance of the plant is affected, depending on the severity of the situation and the degree
of crop resistance to water scarcity, committing in major or lesser extent their physiology (growth, reproduction,
flowering, fruit...) and ultimately affecting the crop yield.
Lack of available water decreases the water potential and cellular turgidity, and increases the generation of reactive
oxygen species (ROS), forcing the plant to produce neutralizing compounds to prevent oxidative stress. With this
defence, the plant devotes its resources to stay alive, but not to produce, reducing crop yields.
FitoMaat® is a biostimulant designed, developed and manufactured by Futureco Bioscience to overcome water,
temperature and saline stresses. This publication contains some efficacy trials conducted with FitoMaat® in tomato plants
under water stress, showing that the product is highly effective in overcoming adverse situations and increasing more
than expected crop yield.

Materials and Methods
Disinfected seeds of tomato Marmande were planted in standard
substrate (sand: peat: perlite, 4:2.1) maintained with optimal irrigation for
its germination and growth (80% land capacity, CC), temperature
conditions (20±2ºC), relative humidity (60±10%) and light/darkness cycles
(16/8h, 165μmol/m2·seg) constant through the entire assay.
After 3-4 weeks from seeding, hydric stress was inducted (40-50% CC) on
individual plants, excluding the controls (n=5), which were maintained
with optimal irrigation during the entire assay. Two treatments were
applied with two different doses of FitoMaat®; 15 days from stress
induction (A) and 15 days afterwards (15DDA, Table 1).
Table 1. Treatments performed on tomato plants irrigated under optimal
(absolute control) or limiting water patrons (stress control and FitoMaat®
treatments).
Treatment
Absolute control
Stress control
Stress + FM 1%
Stress + FM2%

Application A (15d stress)
Tap water (30mL)
Tap water (10mL)
FitoMaat 1% (10mL)
FitoMaat 2% (10mL)

Fig. 1 Appearance of tomato plants maintained (45 days)
under a patron of optimal irrigation for its growth (left)
respect hydric stress conditions (right). Ctrl abs, absolute
control: Ctrl EH, stress control.

Application B (15DDA)
Tap water (30mL)
Tap water (10mL)
FitoMaat 1% (10mL)
FitoMaat 2% (10mL)

Once the second treatment was applied, the irrigation patron was
changed in order to promote stress recuperation and determine the
effects of FitoMaat® on the crop. In the case of the absolute control,
plants were irrigated with 80mL of tap water per week, while the
stressed plants were irrigated with 30mL of tap water per week. Fifteen
days later (15DDB), the height and length of the buds and roots were
measured.

Results and Discussion
After 45 days of water limitation, stressed plants Ctrl-EH showed a
significant growth decrease (Fig. 1). On the other hand, the differences
between plants Ctrl EH and those treated with FitoMaat® were not so
evident (Fig. 2)

Fig. 2. Appearance of tomato plants maintained under
severe hydric stress conditions (15DDB), with two
different applications of FitoMaat® (FM) vs. hydric stress
control (Ctrl EH).
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On the other hand, evaluation of plant height and root length showed
differences between stress treatments, suggesting that FitoMaat® helps
tomato plants to counteract water stress effects (Graphics 1 and 2).

	
  

Graphic 1. Plant height of tomato plants maintained under different water
patrons. Ctrl, absolute control; (EH), stress control; FM1% s and treated with
different doses of FitoMaat® (FM). Data of the median are shown ± SE of
n=5 plants. (ANOVA, P<0.05; LSD, P<0.05)

FitoMaat® is a balanced formulation of
compounds to overcome the adverse
effects of abiotic stress on plant growth
and development. It contains high
concentration of Glycine-Betaine and
Proline, which work as osmoregulators in
hydric stress situations such as drought,
salinity and frost. In addition, it includes
powerful antioxidants such as ascorbic acid
and bioflavonoids that prevent cellular
oxidation due to environmental stress. The
application of FitoMaat® brings a general
improvement of the physiology of the
plant, increasing its tolerance to
environmental stress and resulting on a
major growth, development and crop yield.

Graphic 2. Length of the root (cm) of tomato plants grown in optimal
conditions of irrigation (Ctrl) or with hydric stress (EH) and treated with
different doses of FitoMaat® (FM) (ANOVA, P<0.05; LSD, P<0.05)

For more information about this publication
please contact:
research@futurecobioscience.com
For more information about FitoMaat®:
technical@futurecobioscience.com
Futureco Bioscience SA,
Avenida del Cadí 19-23
Sant Pere Molanta 08799
Olèrdola (Barcelona)
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Conclusions
The application of FitoMaat® from 1 to 2% improves the state of tomato
plants in severe hydric stress conditions. For this reason, we conclude that
FitoMaat® is a good solution to prevent and treat the effects of climate
conditions as scarcity of water and ensure the productivity of the crops
succumbed to hydric stress.

