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Yahualica tree seedling chile production (Capsicum annuum) on different substrates
and its behavior during the development of the crop
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Abstract

In order to observe the differences between substrates in the
production of Yahualica chili pepper (Capsicum annuum) seedling
and plant, in the field and greenhouse at the University Center of Cs.
Biological and Agricultural of the University of Guadalajara, this
investigation was carried out, where six substrates were evaluated:
Promix-GLX, Promix-FLX, Sunshine-3, Berger-BN2, Germinaza
and 50% Germinaza + 50% Earthworm Humus. In seedlings, the
following were evaluated: Emergence Speed, Emergence
Percentage, Stem Thickness, Seedling Length, Number of Leaves,
Fresh Weight Aerial Part, Fresh Weight root, aerial part dry weight
and root dry weight, and during plant development in field and
greenhouse: Plant height, and Fresh weight of ripe fruit. Significant
differences were found between treatments (P<0.05) in the seedling
and plant quality variables. Consequently with the mixture of 50%
Germinaza + 50% Earthworm Humus, Berger BN2 and Sunshine 3,
the best seedling quality was obtained. And moreover the best plant
development was observed in the greenhouse, with an average plant
height of 139 cm and a fresh fruit yield of 651 g. When germinaza
was combined with earthworm humus (50:50), the results were
significant to obtain vigorous plants, high percentage of emergence.

Substrates, Emergence, Agricultural, Seedling quality, Humus,
Significant, Capsicum annuum

Resumen

Con el objetivo de observar las diferencias entre sustratos en la
produccion de plantula y planta de chile Yahualica (Capsicum
annuum), en campo e invernadero del Centro Universitario de Cs.
Bioldgicas y Agropecuarias de la Universidad de Guadalajara se
llevé a cabo esta investigacion, donde se evaluaron seis sustratos:
Promix-GLX, Promix-FLX, Sunshine-3, Berger-BN2, (Germinaza)
y 50% Germinaza + 50% Humus de Lombriz. En plantula se evalué:
Velocidad de emergencia, Porcentaje de Emergencia, Grosor de
tallo, Longitud de plantula, Numero de hojas, Peso fresco parte
aérea, Peso fresco de raiz, Peso seco parte aérea y Peso seco de raiz,
y durante desarrollo de planta en campo e invernadero, las variables
fueron: Altura de planta, y Peso fresco de fruto maduro. Se
encontraron diferencias significativas entre tratamientos (P<0.05) en
las variables de calidad de plantula y de planta. La mezcla de 50%
Germinaza+50% Humus de lombriz, Berger BN2 y Sunshine-3 se
obtuvo la mejor calidad de plantula. El mejor desarrollo de planta se
observé en invernadero, con altura de planta promedio de 139 cm y
un rendimiento de fruto fresco de 651 gr. En el tratamiento de
germinaza cuando se combind con humus de lombriz (50:50), los
resultaron fueron significativos para obtener plantulas vigorosas y
alto porcentaje de emergencia.

Sustrato, Emergencia, Agricultura, Calidad de plantula,
Humus, Significancia, Capsicum annuum
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Introduction

The increase of the world population forces
mainly the agricultural sector to generate new
technologies in order to increase the horticultural
yield per unit area and the quality of food
products for the demanding market. According
to Guimardes et al. (2002); Hartmann and Kester
(2002), in the production of high quality
vegetables, seedling production is one of the
most important stages in the crop cycle, since it
has a significant influence on the responses of
the plant, from a nutritional and productive point
of view, given that there is a direct relationship
between healthy and vigorous seedlings and
production in the field.

In this respect, Abad and Noguera (2000)
point out that soil is the natural medium for
seedling growth, due to various factors such as:
availability, cost, ease of obtaining, etc.
However, it is not the most suitable material for
seedling growth. However, it is not the most
suitable material for the production of seedlings
in greenhouses. From an environmental point of
view, the most important criteria for choosing a
material as a substrate for soilless cultivation
are: its durability and its capacity for subsequent
recycling. One of the most important functions
of a substrate in a soilless cultivation system is
to provide an "ideal" environment for the plant
for root growth and to constitute a suitable base
for the anchorage or mechanical support of the
plants.

The selection of the substrate is one of
the most important factors in providing the
appropriate conditions for root growth (Ocampo
et al., 2005). In agriculture, a wide variety of
substrates are used for seedling production,
some of the best known being: rice husks, tree
bark, coffee pulp, coconut fibre, peat, sawdust
and shavings, sand, gravel, earthworm humus,
leaf litter, manure, among others (Acosta et al.,
2008). Finding an ideal substrate is a difficult
task, because each species has different
requirements, but through experiments it is
possible to find an optimal substrate that meets
the minimum conditions required by the species
to be studied (Oliverio, 2014). According to
Gomes et al. (2008) and Moreno-Resendez et al.
(2008), one of the most commonly used
substrates for the commercial production of
vegetable seedlings is peat.
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Its physical, chemical and biological
characteristics allow excellent germination and
seedling growth, but its high cost and
unsustainable exploitation have begun to restrict
its use (Fernandez et al., 2006). However, in
Mexico there are alternative materials with
physical and chemical properties that can
substitute Peat Moss, such is the case of coconut
powder, whose advantages include its wide
availability in Mexico and adequate physical and
chemical properties (Noguera et al. 2003).

One of the main horticultural crops in
Mexico is the Capsicum annuum chilli, with a
production of 1.85 million tonnes (LOpez-
Baltazar et al., 2013). The development of poor
quality seedlings is one of the production factors
that cause the most problems for producers of
Yahualica chilli de arbol in the region of the
crop's denomination of origin (Yahualica,
Jalisco); seedlings are generally produced in
seedbeds on the ground and develop very slowly
due to the poor root system. As a result, many of
the plants die before they can take root in the soil
once transplanted and have to be replanted,
increasing production costs. Although some
farmers are already producing their seedlings in
trays and the problem of deficient roots has
improved, there are still no studies on the best
substrate available on the market to solve this
problem. For this reason this work was carried
out, with the aim of using the results to help
growers in the selection of the best substrate for
seedling production of this crop.

Objective

To evaluate the effects of six substrates on
seedling production and plant productivity of
Yahualica chile de arbol.

Materials and methods

The research was carried out in experimental
fields and greenhouses of the CUCBA of the
University of Guadalajara, in the property Las
Agujas, municipality of Zapopan, Jalisco,
located in the central region of the state, in the
extreme coordinates of 20°25'30" to 20°57'00"
north latitude and 103°19'30" to 103°39'20" west
longitude, at an altitude of 1,548 metres above
sea level.
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The climate of the experimental site is
temperate sub-humid (A) C (wl) to (e) g
according to the Kdppen climate classification,
with an average annual temperature of 18° to 22°
C, with an average rainfall of 851 mm and four
days of frost in January and February (Garcia,
2004).

Chili fruit collections. With various
producers in Yahualica, a collection of dry and
ripe chilli peppers was carried out, with high
health and good physical appearance. The
following activities were carried out in the
CUCBA seed laboratory to ensure that the seed
to be used had high germination power and
vigour.

Obtaining pure seed: The dried fruits
were threshed and the seed was separated from
the impurities using sieves and wind. The seed
was sorted through a pneumatic separator to
obtain seed of high specific weight.

Six substrates were tested in this
research:

1. Promix GLX : Canadian Sphagnum peat
(90-95%/vol) 2.  Vermiculite -
horticultural grade; Macronutrients;
Micronutrients; Dolomitic and Calcitic
lime; Wetting agent. pH range 5.0 - 6.0
(SME). Electrical conductivity 0.7 - 1.1
mmbhos/cm (SME). Air porosity: 6-10%
by volume. Water holding capacity: 70 -
85% by volume.

2. Promix FLX: Sphagnum peat moss,
limestone for pH adjustment and wetting
agent.

3. Sunshine: Plug-grade Canadian
Sphagnum Moss peat, plug-grade
vermiculite, dolomitic limestone.

4. Berger BN2: Selected fine-grained peat
moss of excellent quality, fine-grained
perlite, fine-grained vermiculite,
dolomitic and calcitic limestone, non-
ionic humectant, initial charge of
standard fertiliser for seedlings.

Germinaza: Ground coconut tow

6. Germinza + earthworm humus: 50% and
50%.

o
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The research was carried out in two
stages:

A Seedling production:

The experiment was set up twice. Using 200-
cavity unicel trays. Three replicates per substrate
and 100 seeds per replicate were sown under a
completely randomised design.

According to Reveles (2005), the
seedling is ready when it has 3 to 4 pairs of true
leaves and a height between 10 and 12
centimetres, which is achieved between 40 and
50 days after sowing.

Variables measured:.

— As a test of vigour, the variable speed of
emergence (VE) was measured. This was
obtained by counting the number of
seedlings emerged daily after sowing,
taking as emerged seedlings those that
protrude from the substrate. The speed of
emergence was calculated using the
expression proposed by Maguire (1962):

VE= Y1, Ni/ti
Where:

VE = rate of emergence; Ni= Number of
seedlings emerged per day; ti=Number of days
after sowing; n= Number of counts 1, 2....., n
counts.

— Emergence percentage (EP): total
number of normal seedlings emerged at
the end of the test per treatment and
replicate.

— Seedling length (LP): Measured from the
insertion of the hypocotyl to the tip of the
apex of the last leaf.

- Stem thickness (GT): Using a TRUPER
digital vernier (CALDI-6MP), the
diameter of the seedling was measured in
the middle part of the hypocotyl.

— Number of leaves (NH). The number of
leaves developed above the cotyledons
was counted.

- Fresh weight and dry weight of aerial
part and root (PFRA, PFPA, PSRA and
PSPA) of the seedlings produced:
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In each treatment, five subsamples of 10
seedlings per treatment were weighed to obtain
both aerial and root fresh weight of the seedlings.
The seedlings were carefully cleaned by
separating the aerial part from the roots and
weighed on an analytical balance.

For the seedling dry weight test, five
subsamples of 10 seedlings per treatment
(representative of each replicate) were tested.
The stem was then separated from the root, and
these were placed separately in small brown
paper bags, then taken to the oven to dry for three
days at a temperature of 70°C. After this time
they were removed from the oven, allowed to
cool and weighed on an analytical balance to
obtain the dry weight of each treatment of both
roots and aerial part.

A. Plant production in the field and
greenhouse

Under field conditions, 30 seedlings per
treatment/repetition were sown in a randomised
block design with three replications.

In the greenhouse, 12 plants per
treatment/repetition and with three replicates
were transplanted into 10 litre pots using 75% jal
and 25% worm castings as substrate, under a
completely randomised design.

In these two environments, the 100%
Stainer solution, which was prepared from
calcium nitrate, potassium nitrate, magnesium
sulphate, potassium sulphate and micronutrients,
was fertilised using a venturi.

Both in field and greenhouse conditions,
the following variables were considered: plant
height (PA) sampled in two and three phases
respectively, considering the measurement from
the base of insertion in the substrate to the tip of
the last leaves. Total fresh fruit weight (TFFW):
The sample consisted of 10 plants per treatment
and repetition, considering that the plant had one
hundred percent of red fruits.

Statistical analysis: An analysis of
variance (ANOVA) was carried out on all the
variables and, where statistical differences were
found, a multiple mean test was carried out using
Tukey's test at 0.05 probability. The SAS 1981
statistical package was used for this purpose.
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Results and discussion

Seedling production. In research carried out by
Momirovic et al. (2000), Guzméan and Sanchez
(2003) and Diaz et al. (2008), the variables
germination percentage, seedling length, root
dry weight and aerial part dry weight are
considered as important variables to evaluate the
quality of seedlings in chilli. Statistical
differences (P<0.01) were observed in the
variables speed of emergence (VE) and
percentage of emergence (PE) evaluated during
two stages. This indicates that at least one
substrate showed differences with the rest of the
substrates. With a mean of 83 and 82% in the
variable percentage of emergence within the two
evaluations. And a coefficient of variation of
3.31% and 4.93% respectively considered as
very good, which gives us an idea of high
reliability in the results. On the other hand, the
coefficients of variation of 19.6% and 15.2%
were obtained for the speed of emergence during
the two evaluations, and due to the nature of this
variable, they can be considered as having good
reliability.

In the variables stem thickness (GT),
seedling length (LON), aerial part fresh weight
(PFPA), root fresh weight (PFRA), aerial part
dry weight (PSPA) and root dry weight (PSRA),
statistical differences were found (P<0.01)
between the substrates evaluated, only in the
variable number of leaves (NH) there were no
statistical differences.

Means of 2.1 g, 11.45 mm, 9.7, 6.26 g,
2.97 g, 0865 g, and 0.291g respectively were
observed in the variables stem thickness,
seedling length, number of leaves, aerial part
fresh weight, root fresh weight, aerial part dry
weight, and root dry weight. And with
coefficients of variation that give reliability to
the results.

Mean test:

a) Variable speed of emergence (as a measure
of vigour) and percentage of emergence

In table 1 for the variable speed of emergence, it
was observed that the greatest vigour was
presented with the combined substrate of 50%
germination and 50% earthworm humus in the
two tests carried out.
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This was followed by the sunshine,
Berger BN2 and germination treatments. It was
observed that the substrate Promix FLX and
Promix GTX had a negative effect on the speed
of seedling emergence by obtaining very low
vigour values (Table 1).

In the two tests for the variable
percentage of emergence, the substrates 50%
germination + 50% earthworm humus, Berger
BN2 and germination (Table 1) stood out, with
emergence percentages of over 88%, while the
lowest number of emerged plants corresponded
to Promix FLX and Promix GTX, with
germination averages of 56 and 74%. These two
variables evaluated are the basis of horticultural
crop production, as seedlings of high vigour and
germination are needed to ensure high yields in
the field. As reported by Andrade-Rodriguez et
al. (2008) when using different substrates for
papaya seedling production, they found that
substrates in which earthworm humus was used
produced better seedling growth.

b). Variable seedling length, stem thickness
and number of leaves

In the variable stem length, according to graph 1,
a marked difference is observed between the six
substrates evaluated, where the best substrate
corresponded to 50% germination + 50%
earthworm humus and Berger BN2; while the
germination substrate had the smallest seedlings.
These results are in contrast to Garcia et al.
(2001), who tested substrates with rice husk,
coconut fibre, pine bark, peat, and garden
compost combined with inorganic materials, and
found higher productivity and quality of
Epipremnum aureum and Spathiphyllum wallisii
plants when using coconut fibre, peat and peat
with agrolite.

On this point, Velasco-Velasco et al.
(2001) point out that the improvement observed
in the growth of seedlings by adding earthworm
humus to the germination substrate suggests that
it can be used as a biofertiliser, thus reducing the
use of chemical fertilisers. It is also considered
to improve the soil as it provides organic matter
and modifies physical and chemical properties
(Lépez-Moctezuma et al., 2005).

Ortega-Martinez et al. (2010), found that
the variable seedling length in tomato, the
information obtained at 30 days expressed
significant differences.
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The seedlings with the greatest height
were obtained in earthworm humus (17 cm) and
peat (15 cm) followed by those grown in sawdust
(12 cm). On the other hand, the treatment 50%
germinza + 50% earthworm humus compared to
the treatment with only germinza (where small
and chlorotic seedlings were obtained) showed
that the addition of earthworm humus to the
latter had a significant effect on seedling growth
and seedling colouring.

Andrade-Rodriguez et al. (2008), in a
study of papaya seedling production, the
smallest seedlings were obtained when grown on
coconut fibre/sawdust/agrolite (5:2.5:2.5) and
coconut fibre/sawdust (7:3), where the seedlings
showed general chlorosis due to the phenols
released by the coconut fibre.

In the variable stem thickness, the
highest value of the seedling was observed in the
Promix FLX treatment (2.51 mm); and the
lowest thickness was observed in the
germination substrate (Figure 1), showing a
value of 1.83 mm; which when compared with
the substrate where worm castings were added,
an increase in stem thickness of 2.2 mm was
obtained (Figure 1). In this regard, Ortega-
Martinez et al. (2010) found that the substrates
worm castings, peat and sawdust significantly
favoured a greater development in stem
thickness. As for the number of leaves, as shown
in graph 2, the lowest value was found in the
germination treatment. However, when worm
castings were added to this treatment, there was
an increase in the number of leaves (from 8.6 to
11.07).

In this regard, Velasco-Velasco et al.
(2001), studied the effect of the incorporation of
earthworm humus and observed that it had a
positive effect on the photosynthesis rate, dry
matter accumulation and vyield of tomato husk.
According to Larqué-Saavedra et al. (2010),
Parra-Terraza et al. (2010), and Berrospe-Ochoa
et al. (2012), tomato seedlings at 31 to 35 d of
age presented on average between three and
eight leaves. Ortega-Martinez et al. (2010). They
point out that in an investigation with tomato, the
number of leaves produced by the seedlings in
the period analysed, had significant differences
caused by the treatments under study, of which
the worm humus substrate achieved the highest
number of leaves (7).
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Thus, the results obtained, as well as
previous research, indicate the need to use in the
substrates some component that provides
nutrients for plant growth, in addition to
adequate support.

c). Variables Fresh weight and dry weight of
the aerial part and roots

In these wvariables, the sunshine substrate
presented the highest values in comparison with
the others, followed by the substrates Promix
FLX, Berger BM2, Promix GTX and worm
castings 50% + germinaza 50% (Table 2). While
the substrate germinaza showed the lowest
values in these four variables. In this regard,
Ortega-Martinez et al. (2010), in an investigation
with  various substrates and in tomato
cultivation, the dry weight of tomato seedlings
showed significant statistical differences, where
the best substrates were peat and earthworm
humus followed by sawdust.

Higher dry matter accumulation
indicates better seedling quality for transplanting
and higher rooting percentage (Herrera et al.,
2008; Rosca, 2009). According to Muiioz
(2002), it seems that one of the best parameters
is the dry matter (DM) content, so the higher the
dry matter content, the more resistant the plant is
to stress. It is clear that the D.M. content has a
significant influence on the rooting of the plant.
This will favour the development and proper
growth of the other vegetative structures of the
seedlings, such as leaf area weight, number of
leaves and stem thickness.

Plant production and development under
greenhouse and field conditions: In the analysis
of variance, statistical differences were found in
all the variables studied. In terms of plant height
in the greenhouse, a greater average was
achieved than in the field (135 cm and 109 cm
respectively), and a greater yield of fresh fruit
compared to that obtained in the field (651 g to
588 g respectively). In this regard, Bowman and
Paul (1983) point out that there are differences
between a plant grown in the field compared to
one grown in a pot, which is generally exposed
to a more stressful and constantly changing
environment. Where the volume of a pot is
limited, the substrate and its components must
possess physical and chemical characteristics
which, combined with a comprehensive
management programme, allow optimum
growth.
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Comparative test of means
a) Plant height

Greenhouse: In the greenhouse area, two
samples of plant height were taken in June
(beginning of flowering) and in October
(harvest). In the field, three samples were taken.
Two in June and one in October (harvest).

As can be seen in graph 3, the plants from
the substrates 50% Germinaza + 50% earthworm
humus, Sunshine and Berger BN2 obtained the
greatest heights (145, 145 and 140 cm
respectively). While the Germinaza and Promix
GTX treatments had the lowest plant heights
(123 and 121 cm respectively).

Field

During the first two sampling dates the plant
height of the six treatments remained constant
(very similar data), but on the third date we
found a marked difference between Germinaza
and Promix FLX with values of 113 and 99 cm
respectively. While, Promix FLX, Berger BN2,
50% Germinaza + 50% earthworm humus,
Promix GTX, and Sunshine and showed the
highest and very similar values in plant height at
harvest (113, 113, 112, 109, and 109 cm
respectively) (Figure 4).

Comparison of greenhouse and field plant
height

When comparing the heights at harvest (fresh
fruit) between greenhouse and field conditions,
a marked difference is observed in the values
obtained (Figure 5). Here, higher values can be
seen in this wvariable under greenhouse
conditions. Three groups of significance were
formed: A AB and B, where the highest value
corresponds to 50% Germinaza + 50% worm
humus, Sunshine and Berger BN2, grouped in
significance group A, and in group B the lowest
value corresponds to Promix GTX and
Germinaza. Under field conditions, three
significance groups were also formed: A AB and
B. The Germinaza treatment was placed in group
B, it was the treatment with the lowest height
(Figure 5). The highest values in the field were
found in group A with the substrates Promix
FLX, Berger BN2, and 50% Germinaza+50%
earthworm humus. These last two treatments
showed the most stable behaviour in the two test
environments.
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According to Mufioz (2002), the
environmental conditions inside the greenhouse
are relatively homogeneous and controlled, but
outside in the final environment they will be very
heterogeneous and not very or not at all
controllable. This is demonstrated by the fact
that a lower coefficient of variation was obtained
in the greenhouse than in the field (4.2% and
5.2% respectively).

Fresh fruit weight: In this variable under
field conditions, the best treatment corresponded
to Berger BN2 (855 g), 50% Germinaza + 50%
earthworm humus (840 g), and Promix GTX
(614 g), and the lowest harvest value (420 g) was
observed in the Sunshine substrate. While, in the
greenhouse, the highest value (1163 g) was
observed in the 50% germination and 50% worm
castings treatment, followed by Sunshine (1011
g), and Berger BN2 (937 g). The lowest weights
were observed in the plants from the Germinaza
and Promix GTX substrates (Figure 6). In both
environments, the 50% Germinaza+50% worm
castings treatment stood out. In this regard,
Dominguez et al. (2010) point out that it has
been shown that the addition of earthworm
humus to soils and substrates considerably
increases the growth and productivity of a large
number of horticultural crops.

According to graph 6, there are marked
differences in fresh fruit weight in the two
environments. In the greenhouse, yields were
much higher than those obtained in field
conditions, due to the fact that greenhouse crop
production reduces the effects of extreme
climates, allows the production of vegetables
throughout the year and increases quality and
yield (Rojas and Paniagua, 2015).

In graph 6, it is observed that the
Sunshine treatment, despite showing a high
weight in the greenhouse, had a significant drop
when produced in the field. In this regard,
Bowman and Paul (1983) point out that there are
many differences in a field crop and another in
greenhouses and pots. In greenhouses,
temperatures and humidity are controlled,
favouring yields and crop development. Nesmith
and Duval (1998), point out that the variability
of models associated with the use of certain
substrates implies different morphological and
physiological responses in the field or in the
greenhouse.
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A quality seedling is one that has good
root development, a vigorous stem, no chlorosis,
and is free of pests and diseases. To overcome
transplanting stress, it must have adequate root
capacity for water and nutrient uptake, as well as
the ability to generate new roots. The growth rate
is reduced when low quality seedlings are used
(Leskovar, 2001). In this regard, Pérez et al.
(2007), in a study with maize varieties, observed
a positive correlation between vigour variables
and grain yield and its components. The
variables best correlated with vigour were speed
of emergence, length and mesocoty! dry weight.
In this greenhouse study, jal and worm humus
were used as substrate (75% and 25%,
respectively).

The addition of worm humus in the
growth medium and the consequent increase of
nutrients in the tissue has been observed in
studies with various vegetables, attributing this
increase to the presence of nutrients in the worm
humus, as well as to the high cation exchange
capacity it possesses, in addition to high
moisture retention (Pérez-Murcia et al, 2006;
Grigatti et al., 2007). Due to these properties
attributed to the composted materials, the
addition of 100% Steiner's nutrient solution
improved plant development. For their part,
Ramos et al. (2011) report that the application of
worm humus, in addition to adding organic
matter, which influences aeration, humidity and
resistance of degrading soils, improves the
capacity to regulate pH and CEC, as well as
favouring the availability of phosphorus,
potassium, iron and manganese in the crop.

Conclusions

Differences were found in the behaviour of the
substrates with respect to Yahualica chilli
seedling quality, where the highest seedling
quality was achieved with the substrates 50%
germination + 50% earthworm humus,
Sunshine, and Berger BN2.

In the greenhouse, plant development
reached the highest values for plant height and
fresh fruit weight. Under greenhouse conditions,
mean plant height values of 135 cm and fresh
fruit weight of 652 g were obtained. In the field,
mean plant height values were 109 cm. And with
an average fresh fruit weight of 588 g.
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In the greenhouse, the plants produced in
the substrates 50% Germinaza+50% worm
castings, Sunshine and Berger BN2 stood out for
their height. In field conditions, seedlings
produced on the substrates Promix FLX, Berger
BN2 and 50% Germinaza + 50% earthworm
humus stood out.

In terms of fresh fruit yield, the plants
produced from the substrates 50% Germinaza +
50% earthworm humus, Sunshine and Berger
BN2 achieved the highest vyields under
greenhouse conditions. In the field, the
substrates Berger BN2 and 50%
Germinaza+50% worm castings stood out.

Annexes

Treatments Emergency Emergency Emergency Emergency
Speed (1) Speed (2) Percentage Percentage

Promix GLX 22.66 C

Promix FLX 838 b 9.64d 60.00 d 52.00 d

Sunshine 3156 a 31.33 86.00b | 86.00 bc

abc

BergerBN2 3146a| 3480ab| 93.00ab | 93.33ab

Germinaza 27.25a| 25.92bc| 88.33b| 88.33ab

Germinaza 36.75a| 39.75a| 97.67a| 97.67a

50%-+Wormwormworm

compost 50%.

DMS 14.18 11.41 7.56 11.01

Where: Means with the same letter within columns are
statistically equal, according to Tukey's test (p< 0.05), LSD=
Least Significant Difference.

Table 1 Comparative test of means (Tukey at 0.05
probability) for the variables speed of emergence (first and
second evaluation) and the variable percentage of
emergence (first and second evaluation) in the six
substrates evaluated

Tratamientos | PFPA PFRA  PSPA | PSRA
Promix GLX 5.54bc|2.36 b 0.628c|0.212b
Promix FLX 6.26 abc | 2.74 b 0.766 bc | 0.262 b
Sunshine 7.70a| 4.7a 1.130a|0.412a
BergerBN2 7.10ab|2.84 b| 0.958ab|0.280b
Germinaza 2.80d|1.00 ¢ 0.453 d|0.185¢c
Germinaza 464c|222 b 0.856 b | 0.290 b
50%+Humus  lombriz

50%

DMS 1.85| 0.99 0.20 0.08

Where: Means with the same letter within columns are
statistically equal, according to Tukey's test (p< 0.05),
LSD= Least Significant Difference.

Table 2 Comparative test of means (Tukey at 0.05
probability) for the variables fresh weight of aerial part
(PFPA), fresh weight of root (PFRA), dry weight of aerial
part (PSPA), and dry weight of root (PSRA) in the six
substrates evaluated
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Graph 1. a) Variable seedling length (cm) and b) variable
stem thickness (mm) in the six treatments evaluated
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Graph 2 Variable number of leaves in the six treatments
evaluated in Yahualica chile seedlings
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Graph 3 Variable plant height (cm) on two sampling dates
for the six substrates evaluated under greenhouse
conditions
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