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Abstract
J.L. Ferreira-Pedrosa, F.L. de-Oliveira, M. Zucoloto, M. Oliveira-Cabral, R. A. de-Sales,
and A.H. de Oliveira-Carvalho. 2020. Yacon potato propagation from herbaceous cuttings
with different numbers of buds. Int. J. Agric. Nat. Resour. The objective of this study was
to evaluate yacon potato propagation from herbaceous cuttings with different numbers of buds.
Therefore, an experiment was carried out in two phases. The first phase was carried out in a
greenhouse with seedlings using a randomized complete block design with 40 replicates. The
treatments consisted of varying the number of buds per cutting: two buds (T1), three buds
(T2), or four buds (T3). The second phase was carried out in the field following a randomized
complete block design with 4 replicates, and the treatments were the same as those used in the
seedling phase. The following morphological characteristics were evaluated: number of leaves
per plant, leaf area, plant height, stem diameter, number of stems per plant, leaf dry mass,
stems, rhizophores, tuberous roots, and tuberous root yield. The physiological characteristics
evaluated were the relative chlorophyll content (FCI - Falker chlorophyll index), net CO2
assimilation rate, leaf transpiration, stomatal conductance, internal CO2 concentration, water
use efficiency and instantaneous carboxylation efficiency. It was observed that the seedlings
from cuttings with 3 buds presented higher stomatal conductance (gs), which reflected their
higher transpiration rates. The yacon potato presented the best vegetative and productive
development when propagated by herbaceous cuttings with three buds.
Keywords: Asexual propagation, Asteraceae, Cutting, Smallanthus sonchifolius.

Introduction
Yacon potato is indigenous to the Andean region.
In recent years, it has attracted significant interReceived May 13, 2019. Accepted Mar 17, 2020.
Corresponding author: joabhuhan@yahoo.com.br

est due to having substances that are beneficial
for human health, such as fructans, particularly
inulin-type fructans and fructooligosaccharides
(FOS) (Machado et al., 2019). These fructans can
resist hydrolysis by the digestive enzymes of the
human body and thus pass through the digestive
tract without being metabolized, providing low
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energy content (1.5 kcal g-1) and performing functions similar to dietary fiber (Genta et al., 2009).
Yacon potato is a prebiotic food with low calorie
content that is suitable for people with diabetes
and who are overweight (Sacramento et al., 2017).
Studies on yacon potato are mainly based on
their potential as a functional and medicinal food
(Delgado et al., 2013, Satoh et al., 2013). However,
information on their agronomic management,
propagation and plant physiology is scarce (Silva
et al., 2018; Kamp et al., 2019).
In an agronomic context, potato propagation is
a management phase for which there is a great
need for information. The main way to propagate
yacon is by its vegetative parts, which is due to
the difficulty in obtaining viable botanical yacon
seeds (Zardini et al., 1991).
In its place of origin, the plant is vegetatively
propagated in two ways. The most traditional is
to use pieces of the subterranean portion of the
stem, called rhizophores. Cuttings of the aerial
stems can also be used, but this method is less
common. According to Seminario et al. (2003),
vegetative propagation by cuttings should be
studied, since it could be an alternative method
for yacon propagation, and propagules can be
obtained in half of the time required for the use
of rhizophores.
In Brazil, yacon potato propagation in production areas has been done only from rhizophores
weighing from 60 to 80 g (Vilhena et al., 2000).
This has made it difficult to acquire propagation
material for the expansion of commercial crops
since the cost of rhizophores has increased, accompanying the expansion of the crop. This has
contributed to the limitation of crop expansion,
especially for farmers who wish to start cultivating yacon potato (Silva, 2018).
Thus, the use of cuttings of aerial stems in yacon
potato propagation can be an alternative to the use
of rhizophores, particularly when establishing new
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crops, due to the possibility of producing a larger
number of seedlings in a shorter period as well as
the advantage of expressing stronger genotypes.
To promote the use of vegetative stems as a material for yacon potato propagation, it is important to
define an ideal number of buds. This number can
be one of the factors that strongly stimulates root
growth. This effect is related to the translocation
of carbohydrates to the base of the cutting as well
as to auxins, which are plant hormones that participate in plant growth and differentiation and other
important cofactors for rooting (Taiz et al., 2017).
Therefore, the purpose of this study was to evaluate yacon potato propagation from herbaceous
cuttings with different numbers of buds.

Materials And Methods
Development of greenhouse seedlings
An experiment was carried out in a commercial
seedling production greenhouse from February
to April 2017. The greenhouse is located in the
municipality of Alegre/ES, at 20°47’1” south
latitude and 41°36’ 56” west longitude and 640
m altitude.
The experimental design was completely randomized with three treatments and 40 replicates. The
treatments consisted of varying the number of
buds per cutting: two buds (T1), three buds (T2),
or four buds (T3).
The herbaceous cuttings were obtained from
an experimental yacon crop grown in the Alto
Norte municipality of Muniz Freire/ES (1180 m
altitude). Afterwards, the plant material was taken
to the plant analysis laboratory at the Federal
University of Espírito Santo (CCAE-UFES) to
prepare the cuttings.
The cuttings were cut with gardening secateurs
and standardized to an average diameter of 15 mm.
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The length varied according to the number of buds
and to each treatment, with approximately 10 cm
(T1), 13 cm (T2), and 15 cm (T3). Afterwards,
to protect each cutting from a possible pathogen
attack, the rhizophores were washed in running
water and then immersed for 10 minutes in 5%
sodium hypochlorite solution (Seminário et al.,
2003). Afterwards, they were disinfested in the
apex-up position in a container with filtered
water covering 1/3 of the length of the cuttings
until planting.
Planting was carried out the day after the cuttings were prepared (that is, two days after the
cuttings were collected) in polyethylene bags
(dimensions of 10 cm in diameter and 22 cm
in height, with a volume capacity of 1.7 liters)
filled with substrate consisting of soil + manure.
The substrate included 100 mg dm-3 P, 657 mg
dm -3 K, 4.74 cmolc dm -3 Ca, 0.97 cmolc dm -3
Mg, 3.05 cmolc dm-3 of H+Al, and 7.67 g kg-1
of organic matter. The bags were kept under a
“sombrite” screen (50% light restriction) and
irrigated twice daily with 13 liters (capacity/
volume) distributed evenly with a sprinkler to
all the seedlings.
At 60 days after planting, the experiment was
performed, and morphological and physiological
analyses were performed. The morphological
parameters evaluated were the average leaf area,
number of shoots, number of fully developed
leaves and diameter of the most developed bud.
Additionally, the aerial and underground dry
biomass were evaluated.
The leaf area was estimated according to the
model of indirect determination (AFCL= (-27.7418
+ (3.9812CL/ln CL) proposed by Erlacher et
al. (2016) by measuring the width and length
of each leaf. The diameter of the shoots was
measured using a digital caliper. The dry biomass was dried in a forced circulation air oven
at a temperature of 65 °C until the weight was
stable. The biomass was determined using a
digital scale.

The physiological parameters evaluated were the
estimated net carbon assimilation rate, stomatal
conductance, leaf transpiration rate, estimated
water use efficiency, internal CO2 concentration,
and instantaneous carboxylation efficiency. All
experiments were carried out by an infrared gas
reader (IRGA Liquor 6400XT).
These evaluations were performed on a clear day
between 8 and 11 am on fully developed leaves
without any type of visible anomaly. The photosynthetically active radiation was standardized
in artificial saturating light of 1000 μmol photons
m-2s-1 and CO2 at a concentration of 420 ppm.
The determination of the relative foliar chlorophyll a, b and total content was carried out using
a digital chlorophyll meter. The ClorofiLOG
chlorophyll meter (CFL 1030 - Falker) uses
emitting photodiodes in three wavelengths; two
emit within the red band, close to the peaks of
each type of chlorophyll (λ=635 and 660 nm),
and the other emits in the near-infrared (λ=880
nm). From these data, the device provides a value
called the Falker chlorophyll index (FCI) that is
proportional to the absorbance of the chlorophylls
(Barbieri et al., 2012).
The data were submitted to analysis of variance
by the F-test, and the means were compared by
the Tukey test (p<0.05). The statistical analysis
was performed using R software (Development
Core Team 2016).

Growth and production in the field
To track the development of plants until harvest,
an experiment was conducted from April to October 2017 in the experimental area of the CCAE/
UFES in the municipality of Alegre-ES at 20°45’
south latitude and 41°29’ west longitude and an
altitude of 113 m.
The area is a lowland region located in Rio
Itapemirim that is characterized as a hot tropical
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microregion (lowlands) with higher temperatures
(Pezzopane et al., 2012). The average monthly
temperature varied from 22 °C to 26 °C, and the
rainfall reached 201.6 mm during the months in
which the experiment was conducted.
The soil where the experiment was conducted
was classified as a Red-Yellow Latosol with
sandy clay loam texture (Embrapa, 2014), and
the samples were collected at a depth of 0-20
cm. The samples were analyzed in the CCAE/
UFES Soils Laboratory, presenting the following
values: pH (water) 5.73; phosphorus Mehlich-1
(mg dm-3) 34.79; potassium (mg dm-3) 42; calcium
(cmolc dm-3) 2.51; magnesium (cmolc dm-3) 1.38;
aluminum (cmolc dm-3) 0.00; sum of bases (cmolc
dm-3) 2.36; effective CEC (cmolc dm-3) 2.36; base
saturation (%) 57.34; total organic carbon (%)
1.0; total nitrogen (%) 0.1; sand (%) 55; silt (%)
4; and clay (%) 30.
The experiment was carried out in a randomized
complete block design with four replications. The
treatments consisted of the seedlings produced
from the herbaceous cuttings with different types
of buds: two buds (T1), three buds (T2), or four
buds (T3). Each experimental plot consisted of 4
planting lines with 5 plants spaced 1.0 m between
rows and 0.5 m between plants. The two central
lines were considered the useful area, except the
border plants of each row.
Fertilization management was carried out by
applying 180 g of tanned bovine manure per
plant. The bovine manure contained the following nutrients: 15.05 g.kg-1 of N; 6.00 g.kg-1 of P;
30.07 g.kg-1 of K; 9.10 g.kg-1 Ca and 8.75 g.kg-1 of
Mg. Throughout the crop cycle, manual control
of spontaneous plants and conventional sprinkler
irrigation were performed after daily observation
of soil water conditions, according to the recommendations for the cultivation of yacon potato
(Quaresma, 2018).
During the vegetative cycle (60 to 220 days after
transplanting - DAT), the plants were evaluated
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for morphological development: leaf area, number
of leaves, plant height (highest stem), number of
stems per plant and collar diameter. Additionally,
physiological traits were evaluated: the chlorophyll a and b content and total leaf chlorophyll
between 8 and 11 am.
At the end of the cycle (220 DAT), the leaf dry
mass, rhizophores, tuberous roots and yield of
fresh tuberous roots were evaluated as well as
other physiological aspects of the plant, such as the
estimated net carbon assimilation rate, stomatal
conductance, leaf transpiration rate, estimated
water use efficiency, internal CO2 concentration
and instantaneous carboxylation efficiency.
The data were submitted to analysis of variance
by the F-test, and the means were compared by
the Tukey test (p<0.05). Regressions were also
adjusted for the variables over time when significant. The statistical analysis was performed
in R software (Development Core Team 2016).

Results
Development of nursery seedlings
The seedlings from cuttings of 2 or 3 buds showed
the highest number of shoots, which was already
expected. These shoots showed larger diameters
than the seedlings from 4-bud cuttings. The
seedlings originating from cuttings with 2 or 3
buds also showed a higher number of leaves and
a greater leaf area per plant than the seedlings
originating from 4-bud cuttings (Table 1). The
more vigorous shoots (larger diameter) and larger
leaves were reflected in the shoot dry mass accumulation, which was higher in the seedlings
from cuttings with 2 or 3 buds and the higher
root dry mass in seedlings from cuttings with 3
buds (Table 1).
It was found that there was no difference between
treatments in terms of the relative chlorophyll
a content. The seedlings from cuttings with 3
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Table 1. Number of shoots, shoot diameter, number of leaves, leaf area and shoot and root
dry mass in yacon potato seedlings from herbaceous cuttings with different numbers of buds.
Treatment

NB

SD (mm)

NL

LA (cm²)

SDM (g)

RDM (g)

T1

1.55 b

6.77 to

9.05 b

226.54 b

2.22 a

0.16 c

T2

1.44 b

7.11 a

8.88 b

248.80a

2.21 a

0.24 a

T3

1.83 a

6.08 b

9.89 a

187.47c

2.01b

0.19 b

CV (%)

28.39

11.42

10.15

6.55

8.24

12.31

T1=2 buds; T2=3 buds; T3=4 buds, mean values in the column followed by the same letter do not
differ by Tukey’s test at 5% probability. Leaf area (LA), plant height (PH), shoot diameter (SD), leaf
number (LN), shoot dry mass (SDM) and root dry mass (RDM).

buds had higher levels of chlorophyll b and total
chlorophyll, but the total chlorophyll did not differ from that in the seedlings from cuttings with
4 buds (Table 2).
Observing the physiological variables, it was
observed that the seedlings from cuttings with 3
buds presented higher stomatal conductance (gs),
which was reflected in their higher transpiration
rates (E). A higher net assimilation rate (A) was
also observed in the 3 buds seedlings, despite
their statistical similarity with the 2 bud buds
(Table 3). This reflects the greater efficiency of
seedlings of 2 and 3 buds in increasing dry mass
due to their leaf area, as already observed.

Table 2. Relative chlorophyll (FCI - Falker chlorophyll
index) in yacon potato seedlings from herbaceous cuttings
with different numbers of buds.
Treatment

Chlorophyll a Chlorophyll b Total Chlorophyll

T1

23.88ns

6.72b

30.52b

T2

24.66ns

7.23a

31.89a

T3

24.47

6.22c

30.69ab

3.6

6.19

3.84

CV (%)

ns

T1=2 buds; T2=3 buds; T3=4 buds. Mean values in the column
followed by the same letter do not differ by Tukey’s test at 5%
probability, ns not significant.

The seedlings from cuttings with 3 buds showed
lower water use efficiency (WUE) and a higher
internal CO2 concentration (Ci) in the leaves (though
the Ci was similar to that in the seedlings from

cuttings with 4 buds) than the other seedlings;
therefore, the seedlings from cuttings with 3 buds
also had greater stomatal conductance (gs) than
the other seedlings. In terms of instantaneous
carboxylation efficiency (A/Ci), the cuttings with
2 or 3 buds had the highest values (Table 3).

Field seedling development
Yacon potato plants show an increasing number
of leaves during their growth cycle, and the plants
from cuttings with 3 buds (T2) showed the greatest number of leaves (Figure 1a). The leaf area
also increased during the growth cycle, with T2
plants presenting larger leaf areas at the beginning of the cycle. However, after 160 DAP, the
T2 plants had reduced their investment in leaf
area expansion (Figure 1b).
The highest relative levels of total chlorophyll
and chlorophyll a and b occurred in plants
from cuttings with 3 buds, followed by those in
seedlings from cuttings with 4 buds, for most
of the cycle. The peak chlorophyll activity in
all plants occurred at approximately 160 DAT
(Figure 2).
The plants from cuttings with 3 buds (T2) also
presented the highest rate of net carbon assimilation
(A), stomatal conductance (gs), transpiration (E)
and instantaneous carboxylation efficiency (A/Ci)
(Table 4). There were no significant differences
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Figure 1. Number of leaves (a) and leaf area (b) in yacon
potato plants from herbaceous cuttings with different
numbers of buds. T1=2 buds; T2=3 buds; T3=4 buds.
Significant at *p<0.05; **p<0.01.

between treatments in terms of instantaneous
water use efficiency (WUE) or internal CO2
concentration (Ci) (Table 4). T2 plants presented
the highest values for the instantaneous efficiency
of carboxylation (A/Ci) (Table 4).
The T2 plants presented greater accumulations of
shoot dry matter, rhizophores and roots (Table 5).
The highest total productivity of tuberous roots
occurred in these plants (T2), followed by that in
T3 plants (seedlings from cuttings with 4 buds)
(Table 5), corroborating the good development
observed in these plants.

Figure 2. Relative chlorophyll (FCI - Falker chlorophyll
index) a (a) and b (b) and total chlorophyll (c) content
in yacon potato plants from herbaceous cuttings with
different numbers of buds. T1=2 buds; T2=3 buds; T3=4
buds. Significant at *p<0.05; **p<0.01.
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Table 3. Stomatal conductance, transpiration, net CO2 assimilation rate, water use efficiency, internal CO2
concentration and instantaneous carboxylation efficiency in leaves of yacon potato seedlings from herbaceous
cuttings with different numbers of buds.
gs (mol H2O m-2 s-1)

E (mmol H2O m-2 s-1)

A (μmol CO2 m-2 s-1)

T1

0.513c

2.23c

5.53ab

T2

0.777a

4.37a

5.59a

T3

0.695b

3.69b

5.38b

7.68

6.34

5.63

WUE (μmol CO2 mmol-1 H2O)

Ci (μmol CO2 m-2 s-1)

ACi (μmol CO2 m-1 s-1/
μmol CO2 mol-1)

T-1

2.48a

338.23b

0.016a

T-2

1.28c

370.30a

0.015a

T-3

1.45b

361.63a

0.013b

7.5

4.47

6.85

Treatment

CV (%)
Treatment

CV (%)

T1=2 buds; T2=3 buds; T3=4 buds. Mean values in the column followed by the same letter do not differ by Tukey’s
test at 5% probability. Stomatal conductance (gs) transpiration (E), liquid absorption rate of CO2 (A), water use
efficiency (WUE), CO2 internal concentration (Ci) and instantaneous carboxylation efficiency (A/Ci).

Table 4. Stomatal conductance, transpiration, net CO2 assimilation rate, water use efficiency, internal CO2
concentration and instantaneous carboxylation efficiency in leaves of yacon potato seedlings from herbaceous
cuttings with different numbers of buds.
gs (mol H2O m-2 s-1)

E (mmol H2O m-2 s-1)

A (μmol CO2 m-2 s-1)

T1

0.47b

2.89b

12.80b

T2

0.62a

3.46a

16.20a

T3

0.48b

2.50b

13.89b

CV (%)

5.43

6.82

5.69

WUE (μmol CO2 mmol-1 H2O)

Ci (μmol CO2 m-2 s-1)

ACi (μmol CO2 m-1 s-1
Mmol CO2 mol-1)

T1

4.80ns

442.50ns

0.31b

T2

4.68ns

443.75ns

0.36a

T3

5.14ns

433.25ns

0.29c

CV (%)

9.47

2.57

3.54

Treatment

Treatment

T-1=2 buds; T2=3 buds; T3=4 buds. Mean values in the column followed by the same letter do not differ by Tukey’s
test at 5% probability; ns, not significant. Stomatal conductance (gs) transpiration (E), liquid absorption rate of CO2
(A), water use efficiency (WUE), CO2 internal concentration (Ci) and instantaneous carboxylation efficiency (A/Ci).

Table 5. Shoot, rhizophore and root dry mass, and total yield of fresh roots of yacon potato plants from herbaceous
cuttings with different numbers of buds.
Treatments

Shoot dry mass (t ha-1)

Rhizophore dry mass (t ha-1)

Root dry mass (t ha-1)

Total yield(t ha-1)

T1

1.91ab

0.95b

1.95b

25.1c

T2

2.20a

1.65a

2.95a

42.8a

T3

1.73b

1.05b

2.25ab

32.8b

CV%

9.67

14.78

8.22

8.17

T-1=2 buds; T2=3 buds; T3=4 buds. Means in the column followed by the same letter do not differ by Tukey’s test at 5%
probability.
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Discussion
Development of nursery seedlings
The results showed a possible offsetting effect in
the seedlings because the seedlings from cuttings
with 2 or 3 buds, despite having a lower number
of shoots and leaves, had more vigorous shoots
(larger diameters). Additionally, the larger plant
leaf area indicated a greater investment in shoot
vigor and leaf expansion.
A larger leaf area is an interesting feature because
it represents a greater capacity for photoassimilate production, which is reflected in the greater
dry mass accumulation in these seedlings. It
also may increase auxin synthesis since young
leaf tissues are important sites of this hormone,
which is essential for adventitious root emission
and plant growth (Carvalho et al., 2015). This led
to the greater root dry mass accumulation in the
seedlings from cuttings with 3 buds.
The balance between the shoot and root dry
weight in the seedlings from cuttings with 3
buds led to the best investment in roots and improved the seedling quality. This relationship is
of fundamental importance for the organization
and functioning of the physiological processes
and for plant development, where the root is the
energy source and the aerial part is a drain on the
organic reserves (Barros et al., 2017).
The higher mass accumulation in the seedlings
from cuttings with 3 buds is related to the physiological behavior of these plants. They showed
greater photosynthetic efficiency, mainly in light
absorption and in the transfer of radiant energy to
the reaction centers, due to their higher amounts
of chlorophyll b (Streit et al., 2005).
The higher photosynthetic efficiency in these
seedlings (3 buds) is shown by the higher net assimilation rates of CO2 (A), which can be related
to their more comfortable condition (possibly
due to the better balance in the photoassimilate
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source/drain ratio), which would allow the maintenance of the soil-plant-atmosphere continuum
(Paul et al., 2017).
The maintenance of the soil-plant-atmosphere
continuum was due to the greater stomatal conductance (gs) presented by these seedlings (3 buds),
which also led to higher transpiration rates (E),
consequently resulting in greater water loss and
reduced water use efficiency (WUE). However,
despite the lower water use efficiency for carbon
fixation, this condition did not affect seedling
growth because the internal concentration of
CO2 (Ci) in the substomatal chamber was higher
in these plants; this allowed a greater instantaneous carboxylation efficiency (A/Ci) since these
two variables have a close and interconnected
relationship (Machado et al., 2005).
This shows that there was a positive balance between
CO2 fixation in photosynthesis and respiration CO2
release. Possibly due to the Ci in the seedlings
(3 buds), RuBisCO (ribulosebisphosphatecarboxylase-1,5-oxigenasse) was not saturated and
worked efficiently, promoting a linear increase
in the net assimilation rate (A), as explained by
(Zeist et al. 2017).
Thus, the development of seedling gs from herbaceous cuttings with 3 buds showed superior
morphological and physiological results, indicating that this would be the best option for seedling
production from herbaceous cuttings.

Field seedling development
Plants from herbaceous cuttings with 3 buds
(T2) presented the best vegetative performance
in the field due to the strong development of the
seedlings produced with herbaceous cuttings with
3 buds in the greenhouse.
T2 plants presented a higher number of leaves than
the other plants, which, together with the larger
leaf area at the beginning of the cycle, allowed
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greater photosynthetic efficiency, mainly due to
the greater interception of canopy light during
the growth cycle (Pinzón & Schiavinato, 2008).
Consequently, higher photoassimilate production
capacity allowed the plants to increase storage
in their tuberous roots, which are strong photoassimilate drains to the detriment of leaf expansion
(Tardieu, 2013). This result was observed at the end
of the crop cycle, when these plants reduced their
investment in leaf area expansion but presented
higher tuberous root production, which is directly
related to the production capacity of the crop.
The results of the relative chlorophyll content
analysis corroborate the interpretation that the
T2 plants were in better physiological conditions,
having a greater ability to perform photosynthesis
and a higher capacity for light absorption than
the other plants. This occurred as a result of the
higher total chlorophyll content and the transfer
of radiant energy to the reaction centers (higher
chlorophyll b content) (Streit et al.,2005).
The peak chlorophyll activity that occurred at
approximately 160 DAT may have been related
to the tanned bovine manure (1.62 kg of N ha-1)
fertilization applied at 105 DAT, which may have
led to higher values of chlorophyll in the following
evaluation (160 DAT). This increase may have
been due to the higher availability of nutrients
such as nitrogen and magnesium, considering that
these elements are constituents of the chlorophyll
molecule (Armond et al., 2016).
In general, from 160 DAT, all yacon plants showed
a decrease in chlorophyll content due to the increase
in the average age of the leaves (Pohl et al., 2009),
as well as the natural senescence of the plant from
that point (Silva et al., 2018). In addition, this result
may be due to canopy shading, which becomes
stronger at this stage of crop development (Silva
et al., 2018), consequently reducing the chlorophyll
activity in the leaves (Pohl et al., 2009).
Gas exchange analysis was performed on the
plants from seedlings from cuttings with 3

buds (T2), and they presented greater assimilate
production capacity than the other seedlings
due to their increased liquid absorption rate of
CO2 (A). This is related to the highest stomatal
conductance (gs) and transpiration (E) noted in
these plants.
As a consequence of the higher net CO2 assimilation rates, the T2 plants presented higher
instantaneous carboxylation efficiency (A/Ci),
since these factors have a close relationship
(Machado et al., 2005).
The similar water use efficiency (WUE) among
plants was due to the water demand of the crop
having been adequately supplied. Thus, the plants
were in equivalent condition to assimilate the same
amounts of carbon per unit of water transpired
via stomatal flow.
The internal carbon concentration (Ci) may have
remained stable in all plants because they balanced
CO2 influx to the substomatal cavity with water
efflux by transpiration, keeping Ci approximately
constant (Shimazaki et al., 2007).
The best physiological conditions, as presented
in the T2 plants (from herbaceous cuttings with 3
buds), were reflected in their larger aerial part, and
rhizophores and root dry mass accumulation than
those in the other plants, indicating the potential
of this form of propagation.
The higher mass accumulations in the tuberous
roots presented by the T2 plants were reflected
in their higher total fresh root productivity (42.8
t ha-1). It is important to explain that yacon has
shown great variation in terms of productive yield
in tuberous roots. Studies have shown that yields
vary from 25.6 to 119 t ha-1 of tuberous roots in
several countries, such as Korea, the Czech Republic and the United States (Sumiyanto et al.,
2012). There is also variation within Brazil. Silva
et al. (2019) observed 97.50 t ha-1 (in mountainous
conditions) and 60.65 t ha-1 (in the production
of the lowland region) production, all produced
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from rhizophores as the propagation material.
This variation is a consequence of cultivation
conditions (climate and soil), crop management
(including propagation material) and genetic
variability (Sumiyanto et al., 2012).
The main conclusions are as follows. The herbaceous cuttings with 3 buds presented the best
performance in the seedling and field phases, and
this form of propagation is applicable to yacon
cultivation.
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Resumen
J.L. Ferreira-Pedrosa, F.L. de-Oliveira, M. Zucoloto, M. Oliveira-Cabral, R. A. de-Sales,
y A.H. de Oliveira-Carvalho. 2020. Propagación de papa Yacon a partir de esquejes
herbáceos con diferente número de yemas. Int. J. Agric. Nat. Resour. El objetivo de este
estudio fue evaluar la propagación de papas yacón a partir de esquejes herbáceos con diferentes
números de yemas. El experimento se llevó a cabo en dos fases. La primera fase se desarrolló
en invernadero para plantas de semillero utilizando un diseño de bloques completos al azar
con 40 repeticiones. Los tratamientos consistieron en variaciones del número de yemas por
corte: a) T1- dos yemas; b) T2- tres yemas; c) T3- cuatro yemas. La segunda fase se llevó
a cabo en campo siguiendo un diseño de bloques completos al azar, con 4 repeticiones, y
los tratamientos fueron los mismos que en la fase de plántula. Se evaluaron las siguientes
características morfológicas: número de hojas por planta, área foliar, altura de la planta,
diámetro del tallo, número de tallos por planta, masa seca de la hoja, tallos, rizóforos e raíces
tuberosas, rendimiento de la raíz tuberosa. Características fisiológicas: contenido relativo de
clorofila (FCI - Clorofila Falker Index), tasa neta de asimilación de CO2, transpiración foliar,
conductancia estomática, concentración interna de CO2, eficiencia de uso del agua y eficiencia
de carboxilación instantánea. Se observó que las plántulas de esquejes con 3 yemas presentaban
una conductancia estomática (gs) más alta y que reflejaban las tasas más altas de transpiración.
La papa yacón presentó el mejor desarrollo vegetativo y productivo cuando se propagó por
esquejes herbáceos con tres yemas.
Palabras clave: Asteraceae, estaca, propagación assexual, Smallanthuss sonchifolius.
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