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OLIGOSACCHARINES EFFECT ON THE BEHAVIOR
OF POTATO (Solanum tuberosum L.) VARIETY ROMANO

Efecto de oligosacarinas en el comportamiento de la papa
(Solanum tuberosum L.) Variedad romano

Eduardo Jerez Mompie=, Roberqui Martin Martin,
Donaldo Morales Guevara and Inés Reynaldo Escobar

ABSTRACT. To evaluate the influence of oligosaccharides
in the growth and development of potato plants,
two experiments for two years were conducted, one of then
consisted in foliar application of Pectimorf® at 20, 25 and
30 days after planting. In these case plants were growing in
containers of six liter to meet the potential of Pectimorf®in
the possible stolon emission induction, whereas under field
conditions, were applieding foliar way two concentrations of
Quitomax® in two stages of the crop cycle: 30 and 50 days
after planting. In all cases, the imported seeds of Roman
variety to planting were used. In the first experiment,
the evaluation was ten days after the last application,
in the second the evaluation was conducted at harvest,
for which the mass of the tubers to the yield and the number
of them was determined by size, and the total. The results
showed little influence in terms Pectimorf® induction
runners, although a greater number of tubers when compared
with plants had not been treated. Quitomax® concentrations
allowed the plants reached a greater development, which led
to a higher yield compared to the untreated control.
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INTRODUCTION

Oligosaccharins are complex carbohydrates
capable of modeling the growth and
development of plants at low concentrations,
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RESUMEN. Para evaluar la influencia de dos oligosacarinas
en el crecimiento y desarrollo de plantas de papa,
se realizaron dos experimentos durante dos afios,
que consistieron en aplicar de forma foliar Pectimorf® a
los 20, 25 y 30 dias después de la plantacion, a plantas que
se desarrollaron en recipientes de seis litros de capacidad,
para conocer su potencialidad en la posible induccién de la
emision de estolones, mientras que en condiciones de campo,
se aplicaron de forma foliar dos concentraciones de Quitomax®
en dos momentos del ciclo del cultivo: 30 y 50 dias después de la
plantacion. En todos los casos se empled semilla importada
de la variedad Romano para la plantacion. En el primer
experimento la evaluacion se realizé diez dias después de
la aplicacion y en el segundo experimento la evaluacion se
realiz6 en la cosecha, para lo cual se determiné la masa de los
tubérculos con la que se estim6 el rendimiento y el nimero
de los mismos por calibre, asi como el total. Los resultados
mostraron poca influencia del Pectimorf® en cuanto a la
induccién de estolones, aunque si un mayor numero de
tubérculos al comparar con las plantas que no se habian
tratado. Las concentraciones de Quitomax® permitieron que
las plantas alcanzaran un mayor desarrollo, que propicié un
mayor rendimiento en comparacion con el testigo no tratado.

Palabras clave: crecimiento, quitosano, rendimiento,
tubérculo

some act as elicitors and they are able to promote
defense activity in plants in the presence of
pathogens (1). At present, it is even a matter of
explaining, through mathematical models, the
action of these biological compounds on plants (2).

The potato (Solanum tuberosum L.) is a
member of the Solanaceae, an economically
important family that includes other species.
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The potato occupies a wide ecogeographic range,
and it is one of the most important crops among
stolons that under proper environmental conditions
generate tubers”.

Considering the experiences in other regions,
where it is sought to increase the productivity
of the potato at the cost of a high investment in
agrochemicals, which in the long run negatively
influences the producer’s economy and the
environment, is that potato production should have
A more ecological approach (3), an aspect that is
given great attention at the present time.

On the other hand, it must be meant that potato
cultivation is capable of producing a large amount
of food in a short period of time, but this will depend
on multiple factors, both the environment and plant
internal. It has been verified that the treatment
to the seed to reach a good grading of the tuber
guarantees a greater number of stems, which in turn
increase the yields if the post-sowing conditions are
not adverse to the crop (4).

The search for new alternatives that allow a
more rational use of resources, reduce production
costs without affecting the quality and yields of
crops, has led to the use of biostimulants of the
growth of agricultural use, among other benefits,
increase crop yields, crop quality, and resistance
to water stress, saline and high temperatures,
while reducing the use of chemicals (5).

Taking into account these premises,
the present work was carried out with the objective
of evaluating the influence of two oligosaccharins
(Pectimorf® and QuitoMax®) on the growth and
development of potato plants

MATERIALS AND METHODS

The work was carried out in two different
experiments during the years 2014 and 2015,
using seed tubers of the variety Romano of
Dutch origin. One in semi-controlled conditions
(containers of six liters capacity with two plants in
each), those filled with Ferralitic Red Compacted
Eucalyptus soil (6), placed in the environment,
while the other was carried out in field conditions,
which has the same type of soil, in the experimental
areas of the National Institute of Agricultural
Sciences.

AGrandellis, C. Identificacion de la proteina quinasa dependiente de
calcio isoforma 3 de Solanum tuberosum (StCDPK3): estudio genomico,
transcripcional y bioquimico. Tesis de Doctorado, Universidad de
Buenos Aires, Facultad de Ciencias Exactas y Naturales, Instituto de
Investigaciones en Ingenieria genética y Molecular, 2011, Buenos Aires,
100 p.
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Cultural attention was given as recommended
in the Technical Instruction for cultivation (7), while
irrigation under field conditions was performed
by spraying with a Central Pivot machine and in
the case of containers manually, ensuring that
there was no lack of moisture. During the time
that the experiments in the field were made, the
maximum, minimum and average temperatures
were registered in the Meteorological Station
bordering the experimental area, processing the
data of the three variables in a decennial form.

The containers were divided into four
homogeneous groups (10 in each), and applications
were made to the Pectimorf® plants at a concentration
of 10 mg L at 20, 25 and 30 days after planting,
while the fourth group corresponded to control
without application, constituting the treatments
used, which were distributed by a completely
randomized design. After 10 days of the last
spray, the number of stems per plant, number of
stolons per stem and number of tubers per plant
were evaluated in each treatment and control. The
experiment was planted in January 2014.

The field experiment was carried out in 2014
and 2015, using a randomized block design with
three replicates and consisted in sprinkling the
leaves at 30 and 50 days after planting, two
preparations of QuitoMax® of different molecular
mass (Q1 Of 66,4 Kd and Q2 of 124 Kd) at a rate
of 300 mL ha' and a control without application,
which constituted the treatments used. At the
time of harvest, the yield was estimated for each
treatment, expressed as t ha™ and the composition
by number of tubers (<28, 28-35, 35-45, 45-55 and>
55 mm) expressed as percentages of total tubers.

Differences among experimental treatments
performed in recipients were evaluated by
calculating the confidence interval of the means
from their standard error and in the experiment
under field conditions using a double-ranked
ANOVA and the means were compared by the test
of Multiple Duncan ranges after p <0,05 (8). All
statistical processing of the data was performed
using the Statgraphics Plus v. 5.0 (9) and the graphs
were made through the Sigmaplot v. 11.0.

RESULTS AND DISCUSSION

The behavior of stem number (Figure 1) did not
show significant differences between treatments,
values were between three and four stems per
plant, a result that is logical, considering that the
applications were made after 20 days after the
plantation, when broiler had already taken place,
so the effect in this sense must have been little,
as the results demonstrate.
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Figure 1. Number of average stems per plants
sprayed with Pectimorf® at initial stages
of the growth cycle]

The number of stems per plant in potato
cultivation is a variable that is largely related to the
general growth of plants, both in leaf area and dry
mass production, as well as in yield and, although
in some works This has not been fully clarified,
many authors have corroborated this (5, 10, 11).
It should be noted that a greater efficiency should
be achieved at all times in this process, which is
directly related to the hormonal balance between
cytokinins and gibberellins (12).

The number of average stolons per stem
(Figure 2) was between four and five, they
were higher in the treatment in which the foliar
application was performed 30 days after planting,
with no differences with respect to control, but with
treatments in which the application was made at
20 and 25 days; These last two treatments did not
show differences with respect to the control.

It is emphasized that the application to the
30 days stimulated to some extent the emission
of stolons, perhaps because it is in that period in
which the plants are in that phase and therefore
this application exerts a greater effect than when
the plants are younger

Among the development stages of the potato
cycle it is the process of tuberization. This is
regulated by the characteristics of the variety,
the age of the seed, the environmental factors
and the action of phytogulators, among others.

BMorales, F. S. D. Crecimiento, contenido de azficares y capacidad de
brotacion en semilla tubérculo de papa (Solanum tuberosum L.). Tesis de
Doctorado, Universidad Auténoma Chapingo, Departamento de Fitotecnia,
Instituto de Horticultura, 2011, México, 102 p.
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Figure 2. Number of stolons per stem in plants
sprayed with Pectimorf® at initial stages
of the growth cycle

The beginning of the tuberization is considered
from the widening of the stolons. This process
occurs, depending on the precocity of the variety,
but in our climatic conditions it is verified in initial
growth stages, where the produced assimilates by
the foliage are used for the apex thickening of the
stolon and initiation of the tuberization (13).

The number of tubers per plant (Figure 3)
showed that the application of Pectimorf® at the
different times in which it was performed increased
the number of the same, with respect to the control,
with significant differences in relation to this, but
not between the moments of the applications,
because between 20 and 25 days after planting
no differences were found, neither between 25 and
30 days, but between the latter and the first.

Although the experiment did not reach the
harvest stage, the fact of showing the treated plants
in relation to the control had a higher number of
average tubers, without doubt this would ensure
a higher yield in those treatments, although it is
denoted by the results, which were not They the
ones that more stolons emitted. It is noteworthy
that the thickening of the stolons was higher when
the application was performed in younger stages of
the plants, that is, at 20 and 25 days after planting.

The process of the tuberization can be
controlled by modifying the nitrogen supply to
the plant. It is known that this nutrient does not
affect the induction of tuberization, but if it inhibits
tuber formation after induction has occurred,
when this element is missing, which should not
have occurred in this experiment, since it was
followed in the conduct of the same is established
in the technical instructions of the crop (10).
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Figure 3. Effect of early applications of Pectimorf®
at the initial stages of the growth cycle on
the number of tubers formed

On the other hand, it is known that the largest
amount of nitrogen (more than 50 % of the total) is
absorbed before filling the tubers (14).

As for the application of products for the
tuberization stimulation, it has been proven that
the hormonal balance plays a fundamental role
in the formation of tubers and growth in general,
but they are more effective when they are done in
early stages after the planting, not the seed tuber
(15). On the other hand, potato plants inoculated
with rhizobacteria that promote the growth, exert
a strong influence in the tuberization of the plants
(16).

The estimated yield of t ha' is presented
in Figure 4, in both years, the highest yield was
achieved with the application of preparation one
(Q1), which did not show significant differences
in the first year with the preparation two (Q2), but
in the second year. In both years the preparation
two, showed values similar to the control, without
significant differences between the two treatments.

It should be noted that the yields achieved
in both plantations were low in the first case
(planting in 2014) as a result of a late sowing,
which coincided with higher temperatures in the
initial periods of plant growth (Figure 6), a in spite
of being a variety of a high productive potentialC,
while in the second plantation (2015) an attack of
Phytophtora infestans was presented, a pathogen
that causes considerable losses in the yield of the
potato and aspect that is given a careful attention
in the different producing countries of this tuber®
based on the biological control of the same and the
use of bioproducts.
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Figure 4. Effect of two QuitoMax® preparations
applied to plants at 30 and 50 days after
planting

The application of bioproducts has not only
been used for the phytosanitary control of different
pathogens, but also, with the objective of obtaining
acceptable yields, for which different beneficial
microorganisms have been used that contribute to
increase crop productivity (3).

The composition by caliber of tuber number
(percentage with respect to the total) is presented
in Figure 5. It is noted that in the control treatment,
almost 50 % of the tubers were found in the size of
35-45 mm, and not there were tubers larger than
55 mm, which were present in the treatments that
were sprayed with the two preparations of QuitoMax®,
which justifies that in these treatments the yields were
higher than the control in the two plantations.

The number and size of the tubers is an
important variable in the composition of the potato
yield, it depends to a large extent on the potato
size, even if it is of the seed production, then the
productivity must be evaluated in the quantity
of tubers with the necessary quality to consider
them as propagules for the new plantation (17).
It is also necessary to consider the nutrition of the
crop, although it has been shown that with different
fertilizer applications the extractions have been
similar between treatments, not affecting the quality
of production (14), so other elements must be taken
into account.

¢ MINAGRI. Informe técnico de campafa de papa 2014-2015. 2015,
La Habana, Cuba, 60 p.

D Bustamante, G. A. E. Control biologico del Tizon tardio Phytophthora
infestans en papa Solanum tuberosum a través de consorcios microbianos
formados por hongos nativos del género Trichoderma sp. Tesis de Maestria,
Universidad Politécnica Saleciana, 2015, Cuenca, Ecuador, 59 p.
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Figure 6. Behavior of the minimum, average and maximum temperatures during the development

of the experiments

The climatic conditions of the area in which
the experiments were developed are important
variables to be evaluated in order to be able to
better integrate the results, more if one considers
that the first plantation was developed completely
out of season, including the experiment carried
out in semi-controlled conditions. For this reason,
the behavior of the temperatures (minimum,
average and maximum) of each period in which the
experiments were developed is shown in Figure 6.

It is highlighted that at the time of planting,
average and maximum temperatures were higher
in 2014 and this condition does not favor the
development of the crop in the early stages.
Likewise, the minimums in that period were also
higher.
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It is noted that temperatures above 23 °C
delay the onset of tuberization, while greater than
30 °C reduce photosynthesis and rate of carbon
assimilation, which limits the achievement of high
yields (18).

On the other hand, regardless of the climatic
demands of the crop, it has also been proven to be
adaptable to non-optimal conditions, which gives it
possibilities for planting in different environments
(19). In general, it is argued that the potato is
influenced by the elements of the climate, being
the most important the air and soil temperatures,
the photoperiod and the solar radiation (20).
However, temperatures during the initial period of
the tuberization process were low, which favors
this process (18).
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From the genetic point of view, genotype-
environment response studies are important, with
the objective of selecting new varieties and knowing
their behavior against different climatic conditions
(21, 22).

The biopolymer Chitosan has been of
great interest in agriculture due to its excellent
biocompatibility, biodegradability and bioactivity
(23, 24), as well as other bioproducts. The use
of these, is a strategy in capacity to increase
productivity and quality of harvestable organs,
provided information is available on the physiological
processes and hormonal demand that define the
performance components of a crop, allowing an
exogenous stimulus without Generate an imbalance
that triggers negative responses and limits the
production potential (25).

In general, a determining factor for tuberization
is temperature. When this increases, a greater
degree of inhibition occurs, especially in the
presence of a long photoperiod (26).

The negative effect of the temperature on the
tuberization is different according to whether the
stimulus is applied in the canopy or in the substrate.
When only the canopy is subjected to temperature
increase, the tuberization is severely affected and
the increase in the gas level in the meristematic
zones is associated with this result. In contrast,
when the high temperature stimulus is applied to
the substrate, the action of the inducing signal of
tuberization is not prevented, but the formation of
the tuber is delayed. This aspect could also explain
the low yields of the first plantation compared to
the second.

CONCLUSIONS

The application of oligosaccharins to some
extent stimulates tubercle production and yield as
a result of the positive effect on plant growth in
general.

RECOMMENDATION

For stimulation of the stolon emission process
itis recommended to evaluate other concentrations
of Pectimorf® and perhaps also the time to do the
same.
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