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Abstract

Soybean in Colombia is constituted, like corn, as the main raw material for the production of balanced concentrates for
animal feeding. The national soybean production satisfies only 7.0% of the demand for poultry-swine chain, with imports in
2014 of 363501 tons of grain and 1018256 tons of soybean meal. Currently, in Colombia, soybean is only produced in the
Orinoquia region, mainly in the high plains and foothills and is part of the rice-corn-soy rotation system for the colonization
of native savannas. In order to promote cultivation which allows the occupation of S00000 potentially hectares in the foothills
with new varieties beyond current and meet domestic demand, Corpoica is responsible for the plant breeding. As a result of
a research in plant genetic resources during nine years (2006-2014), the study of a group of elite soybean genotypes on two
contrasting regions: high plains and foothills. In addition, main components analysis per genotype-location interaction were
determined for L-189 genotype identified with specific adaptation to the foothills and the highest experimental yield of 2660
k.ha'!, superior in more than half a ton to the yield obtained by the control varieties (P-34 and Superior 6); with traits which
bring competitive advantages such as a larger number of pods per plant (56) and smaller seeds (15.2g), besides an acquired
tolerance to the Cercospora sp. pathogen.

Keywords: Elite lines, genotype - environment interaction, grain quality, main components, plant pathogen resistance,
rotation system.

Resumen

La soya en Colombia se constituye, al igual que el maiz en la principal materia prima para la fabricacion de concentrados
balanceados para la alimentacion animal. La produccién nacional de soya satisface solo el 7,0% de la demanda de la cadena
avicola-porcicola, con importaciones en el aflo 2014 de 363501 toneladas de granoy 1018256 toneladas de torta. En Colombia,
actualmente solo se produce en la Orinoquia, principalmente en la Altillanura y Piedemonte y es parte del sistema de rotacion
arroz-maiz-soya para la colonizaciéon de sabanas nativas. Para fomentar su cultivo que permita la ocupacion de 500 mil
hectareas potenciales en la Altillanura con nuevas variedades superiores a las actuales y satisfacer la demanda nacional,
Corpoica es responsable de su mejoramiento genético. Como resultado de la investigacion genética durante nueve anos (2006-
2014), el estudio de un grupo de genotipos elite de soya en dos regiones contrastantes Altillanura y Piedemonte y el anéalisis
por componentes principales de la interaccion genotipo - localidad identificé un genotipo L-189 con adaptacion especifica al
Piedemonte con el mayor rendimiento experimental de 2660 k.ha! superior en mas de media tonelada al rendimiento obtenido
por las variedades testigos (P-34 y Superior 6); con caracteristicas que le confieren ventajas competitivas de un mayor niimero
de vainas por planta (56) y menor tamarfio de la semilla (15.2 g) y con tolerancia a Cercospora sp.

Palabras clave: Calidad del grano, componentes principales, interaccién genotipo - ambiente, lineas élite, resistencia a
patogenos, sistema de rotaciéon.
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Introduction

Soybean (Glycine max L. Merril) is an oleaginous
legume of short and long cycle which grows
in tropical, subtropical and temperate regions
of the world and it is considered as the main
oleaginous for animal and human feeding uses
due to its high percentage of proteins (35% to
50%) and quality oils (15% to 25%) (FAO, 2014).
In Colombia, is considered as a protein source
and raw material for the creation of balanced
concentrates, particularly for the poultry-swine
chain, with alternative uses such as silage in
the meat-dairy chain and food rich in essential
amino-acids with important benefits for human
health and nutrition. In the producing regions,
is considered as the crop per excellence of the
rotation systems such as rice, corn and sorghum.
Therefore, is fundamental part of the Colombian
food security (Bastidas & Agudelo, 1994).

One additional importance of the soybean is the
condition as mandatory rotation crops within
the diverse regional production systems: corn-
soybean (Valle del Cauca, Colombia), rice-soybean
(Llanos orientales region) or sorghum-soy (Tolima
and Valle del Cauca, departments) (Romero et al.,
2006; Caicedo & Baquero, 2012).

The planted area in the Meta department expands
throughout two regions: high plains and foothills.
Statistics for the year 2012, exhibit a planted area
of 38000 hectares with high plains participation
of 59% and 27%, for the foothills (Fenalce,
2014). The natural region of the Colombian
Orinoquia represents a 23% of the Colombian
total area, equal to 26 million of hectares with
high interest for the sustained agricultural
development, especially in the foothills and high
plains (Valencia & Garcia, 2012). The potential
area for soybean production in the high plains is
over 560000 hectares. Some advances have been
noticed in the sowing area which went from 57
hectares in the year 2000 to 12.434 hectares in
2009 and 23.480 in 2014 (Fenalce, 2014).

The soybean breeding for the Colombian
Orinoquia acid soils, started with ICA (Instituto
Colombiano Agropecuario) in 1984, which
pretended to obtain aluminum-tolerant genotypes
in the oxisol soils conditions. As a result of this
research, the first variety for oxisols in Colombia
was obtained in 1994 (Soyica Altillanura 2),
tolerant to 70% of aluminum saturation. In
addition, other varieties with a high genetic
potential developed by Corpoica have allowed
to obtain this trait: Orinoquia 3 (immature),
Corpoica Libertad 4 (aluminum-tolerant) and
Corpoica Taluma 5 (forage or grain). Recently,
the Superior 6 Corpoica variety, was obtained
as an immature varietal alternative, adapted for

Corpoica Guayuriba 9: new improved soybean (Glycine max [L] Merril)
variety with specific adaptation to the’Colombian foothills

the meadow soils of the foothills and oxisols with
50% of base saturation (Valencia et al., 20006).

Currently, Corpoica has the mission in Colombia
to provide new soybean varieties to the producers
in the Orinoquia throughout a continuous
research process in plant genetic resources. For
this reason, this research was carried out with
the aim to identify elite genotypes with specific
adaptation and high performance which can lead
to a plant with pathogen resistance, a fast cycle
soybean and a variety with an appropriate grain
quality for balanced food industry.

Material and methods

Structure of the agronomical assessment test
(AAT)

Seven soybean experimental genotypes (elite
lines within F6 generation), were evaluated
in six locations of the Colombian high plains
throughout an adjusted AAT to the 000970 ICA
resolution (March 10, 2010) with application to
the Colombian Orinoquia sub-region.

Genetic materials

The AAT consisted of seven promising genotypes
of the Corpoica plant genetic resources program,
selected throughout previous studies under
the high plains and foothill conditions and
experimentally identified as follows: L-2078,
L-1432, L-251, L-189, L-154, L-103, L-062 and
Corpoica Superior 6 and Soyica P-34 commercial
varieties were performed as control.

AAT Locations

The research was carried out in six locations of
two high plain towns (Puerto Lépez and Puerto
Gaitan) during the first agricultural semester, and
in two foothill towns (Granada and Villavicencio)
during the second agricultural semester. The
locations were identified as follows: Location 1
(TA): Puerto Lopez (Corpoica Taluma, semester
A); Location 2 (CA): Puerto Gaitan (Corpoica
Carimagua, semester A); Location 3 (PO): Puerto
Lopez (Finca El Porvenir, semester A); Location
4 (PA): Granada (Finca Paraiso, semester B);
Location 5 (TO): Villavicencio (Finca Topacio,
semester B); Location 6 (DE): Granada (Finca
Delicias, semester B).

Experimental design

A randomized complete block design (RCBD) with
nine treatments (7 genotypes and 2 control) and
four replicates, was performed. The experimental
unit was stablished with plots of six rows (5m
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long) and a distance among rows of 0.40 meters
for a plant density of 375000 plants. hal.

Soil characteristics

In each locality of the AAT, soil samples were
taken at a depth of O to 20 cm with the aim to
analyze the physical and chemical characteristics
throughout an edaphological physical and
chemical analysis in terms of soil fertility level.

Agronomical management

The establishment was carried out in a manual way
and on each location, the fertilization was based
on the results from the soil analysis and soybean
nutritional requirements for the high plains and
foothills. Simple compounds were applied in K.ha™!
as follows: N: 150; P,O, 120; K,O: 90; Ca: 70; Mg:
25 and Boro-zinc: 20. Weed control was addressed
to gramineae and wide leave plants, from the
sowing time with pre-emergent applications of
s-metolachlor and metribuzin, and post-emergent
with fomesafen and lethodim. Pest control was also
conducted against these principal pests: Anticarsia
gemmatalis (hubner), Bemisia tabaci (Gennadius)
and Maruca testulalis (Geyer) with applications of
Imidacloprid and Carbaryl.

Agronomical assessments

The agronomical variable descriptions are listed as
follows: 1) height plant to physiological maturity
(HPM): determined in the physiological maturity
stage; 2) knots to physiological maturity (KPM):
taken at the moment of physiological maturity 3)
starting of bud filling (BL): height of the first pod
expressed in cm; 4) days of physiological maturity
(DPM): the period of time between the emergence
and 95% of the pods are dried, expressed in days;
S) pods per plant (PP): number of total pods per
plant, with an average of 5 pods per plants; 6)
100 grains weight (100GW): weight in grams of
100 grains per plot taken at the harvest moment;
7) grain yield (GY): weight of grain per plot and
is referred to t.ha! with a 13% of humidity; 8)
dehiscence: this was determined two weeks after
the grain physiological maturity using the 1-5
scale in which l=absence of dehiscence; 2=1-
10%; 3=11-25%; 4=26-50%; and S=more than
50% of the plants with dehiscence.

Disease resistance evaluation

70 days after sowing under field conditions of
natural inoculum was established in order to
obtain pressure of the following plant pathogens:
Cercospora sp., Bacterial pustule, Downy mildew
and virus aspect (without defining the causal
agent). A scale of 1-5 was used in which 1= free
of symptoms and 2-3-4-5 correspond to the 5%,
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20%, 45% and 50% of the affected foliar area,
respectively.

Morpho-agronomical description

The varietal description of the evaluated genotypes
was carried out with six morphological descriptors
of the qualitative type, as follows: 1) growth habit;
2) pubescence color; 3) flower color; 4) seed color;
5) hilum color; and 6) seed shape, using the
guide for the soybean descriptors from Bioversity
International (Bioversity International, 2007).

Statistical analysis

The procedures and statistical analysis were
carried out with the SAS, version 9.3®, software
licensed to Corpoica. In order to determine the
differences among medians, the Tukey (P=0.05)
test was performed. With the grain yield variable
(GY), the variance analysis were established
by individual and combined locations. For the
variance analysis, the locations and replicates
were considered as randomized effects and
genotypes, as fixed effects.

The mathematical model performed was as fol-
lows: Yijk = u+ Gi + Aj + (GA) ij + Bk (j) + Eijk; where:
Yijk = average performance of the i-th genotype ob-
tained in the j-th environment and k-th repetition; y
= effect of the general median; Gi = effect of the i-th
genotype; Aj = effect of the j-th environment; (GA)jj
= effect of the interaction among the i-th genotype
and the j-th environment; Bk(j) = effect of the k-th
repetition in the j-th environment and Eijk = ran-
domized effect of the experimental error associated
to the i-th genotype in the j-th environment and k-th
repetition, accordingly to the additive linear model.

Analysis of phenotypic stability

The interaction genotype x locality was studied
for the grain yield variable (GY) using the model
(AMMI) (Additive Main Effects and Multiplicative
Interaction) described by Gabriel (1971), and
Crossa et al. (2002).

Plant material selection

On the first stage, with the information on grain
yield and the biplot analysis (stability and/or
specific adaptation), (Figure 1), the genotype
with the highest performance and general and/
or specific adaptation was identified, which was
associated to complementary attributes on a
second analysis stage and have allowed the final
selection of candidate genotype for a new variety.
The main complementary traits were as follows:
earliness to physiological maturity, height plant
and number of knots, starting of bud filling,
number of pods per plant, dehiscence and plant
resistance to limiting diseases.
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Table 1. Soil analysis of two groups of environments: highplains (A), foothills (P), six localities (L) for the evaluation of seven soybean Corpoica 2011 genotypes

- Organic Phosphorus Saturation Calcium Magnesium Potassium
Group Locality  Tex pH matter bases
mg.k! cmol.k’ cmol.k?! cmol.k’
% %
TA FAr 4,8 3,2 8,4 84,0 2,0 0,8 0,41
A CA FA 5,1 1,5 11,7 74,0 0,7 0,6 0,13
PO FA 5,0 2,9 5,6 64,0 1,2 0,5 0,06
PA FL 55 1,4 20,5 95,0 2,6 0,2 0,11
P TO FL 5.2 2,2 31,7 83,0 1,5 0,2 0,17
DE FL 6,5 2,3 20,5 100,0 6,1 0,1 0,06

Tex: Texture; TA: Corpoica Taluma 2011 A; CA: Corpoica Carimagua 2011 A; PO: Finca El Porvenir 2011 A; PA: Finca El Paraiso 2011 B; TO: Finca el Topacio 2011 B; DE:
Finca las Delicias 2011 B. FA: sandy-loam texture; FAr: clay-loam texture; FL: limey-loam texture.
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Figure 1. Genotypes and environment representation compared to the CP1
and CP2 first two components of the AMMI analysis for the grain yield of seven
soybean Corpoica 11 genotypes evaluated in six localities

Locality: TA: Corpoica Taluma 2011 A; CA: Corpoica Carimagua 2011 A; PO:
Finca El Porvenir 2011 A; PA: Finca El Paraiso 2011 B; TO: Finca el Topacio
2011 B; DE: Finca las Delicias 2011 B.

Results and discussion

Characterization of the environments
evaluated

The soils used for the evaluation of soybean
genotypes performed two differentiated groups: a)
three locations (TA, CA and PO) with oxisol soils
associated to “high plains” and b) three locations
(DE, PA and TO) with swamp soils from the Ariari
river, corresponding to the “foothills” (Table 1).
Both location groups, performed differences
which contrast in relation to soil drainage, base
saturation, fertility level, and crop cycle from
the soil formation. The contrast level among
location groups and within locations have allowed
to determine throughout main components,
the magnitude of the genotype x location (GxL)
interaction and discrimination and/or behavior
of the soybean genotypes in each location.

Phenotypic stability analysis for grain yield

The combined variance analysis per location
for the grain yield accordingly to the AMMI pat-
tern (Table 2), showed the simple location—-soy-
bean genotypes effects and their interaction were
highly significantly. The presence of the G x L
interaction indicates that the soybean genotypes
showed differential behavior throughout the eva-
luated locations. In addition, this interaction due
to the main components, was detected during the
two first main components CP1 and CP2 with
an accumulated explanation of the variation per
interaction of 81.8%. The other additional com-
ponents CP3, CP4 and CP5, were not significantly
important and their values corresponds to 7.5%;
7.4% and 3.3% respectively, are considered low
in terms of the interaction model (Table 2).

Table 2. AMMI analysis for grain yield (k.ha) of seven promising soybean
Corpoica 2011 genotypes evaluated in six locations

Variation source df Mean square % Accumulated

Localities- L 5 2.144.805**

Repetition/L 18 167.223

Genotype (G) 8 962.285*%*
GxL 40 509.204**
CP1 12 1.033.980** 60,9
CP2 10 426.285%* 20,9
CP3 8 190.657 7,5
CP4 6 251.428 7.4
CP5 4 165.926 33
Error 144 100,0

df= degrees of freedom; **, * Significantly differences at 0.05 and 0.01%,
respectively

The average yield per genotype fluctuated from
1.991 to 2.660 k.ha! for the soybean genotypes
L-154 and L-189, respectively. The lowest yields
were obtained with the L-54 genotype, 1.991
k.ha! and the control Corpoica Superior 6 with
2.118 k.ha'! (Table 3).
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Table 3. Average performance of seven promising soybean genotypes and
their increase or decrease in relation to two commercial control groups

Increase (+) o decrease

(-) performance (k.ha) in
Performance

Genotype relation to:
k.ha* P-34 Superior 6
L-062 2.352 ab +184 +234
L-103 2.427 ab +259 +309
L-1432 2.367 bc +199 +249
L-154 1.991d -177 -127
L-189 2.660 a +492 +542
L-2078 2.449 ab +281 +331
L-251 2.331ab +163 +213
Control: P-34 2.168 cd
Control: Superior 6 2.118 cd

Medians with the same letter on a vertical way are statistically equals,
accordingly to P < 0.05 (Tukey).

The average yield per location fluctuated from
2.062 k.ha'! to 2.667 k.ha! for the localities DE
(Finca las Delicias 2011 B) and PA (Finca el Pa-
raiso 2011 B) respectively (Table 4). The length
vector per location is a measure of response and
stratification ability due to their behavior on a
determined environment (Gabriel, 1971; Crossa
et al., 2002) (Figure 1). Two locations performed
the highest vector length, indicating the biggest
stratification of the TO and PA genotypes. The first
location, Finca el Topacio, with an interval yield
grain which oscillated from 1854 k.ha! (L-062)
to 3.182 k.ha (L-154); and the second location,
Finca el Paraiso, with an interval yield grain from
1.842 k.ha! (L-154) to 3.166 k.ha! (L-189). The
PO location, Finca el Porvenir, performed the
lowest genotypes stratification with an interval
yield grain which fluctuated from 1.462 k.ha™' to
2.485 k.ha'!. The PA and DE locations, performed
the highest and lowest yield grain with averages
of 2.667 k.ha'! and 2.062 k.ha’!, respectively
(Table 4).

Table 4. Average performance (k.ha™") of seven promising soybean genotypes
evaluated in six localities

Location

Genotype High plains Foothills
TA CA PO PA T0 DE
L-062 2639a 2445a 2.078 ab 2.735ab 1.854 b 2.359ab
L-103 239a 2487a 2485a 2294ab  2.689ab 2.210 abc
L-1432 2.0671a 1.878a 23%a 2974 a 2971 ab 1.922 be
L-154 2337a 1.631a 1.763 ab 1.842b 3.182a 1.139d
L-189 2564 a 2191a 2467 a 3166 a 3.103ab 2470 ab
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L-2078 2.061a 2.730a 2.026 ab 2915a  2289ab 2.669a
L-251 2.148a 2488a 2.169ab  2.610ab  2.598ab 1.998 be
Control: P-34 1.929a 22082 1.462b 3023a  2255ab 2.128 abc
Control:
2.200a 2204a 2.069ab  2443ab  2.105ab 1.664 cd
Superior 6
Average 2.259 2.251 2101 2.667 2.560 2.062

Location TA: Corpoica Taluma 2011 A; CA: Corpoica Carimagua 2011 A; PO:
Finca El Porvenir 2011 A; PA: Finca El Paraiso 2011 B; TO: Finca el Topacio 2011
B; DE: Finca las Delicias 2011 B. Medians with the same letter on a vertical way
are statistically equals, accordingly to P < 0.05 (Tukey).

Figure 1, shows the two first main contrasted
components: CP1 and CP2, where six sectors can
be identified and delimited by the six vector angles
associated to locations and denominated as follows:
Paraiso, Topacio, Delicias, Carimagua, Taluma and
Porvenir, respectively. With the exception of the —
L251 genotype, which shows, due to its proximity to
the zero point of the Biplot graph, the highest stabi-
lity degree from all genotypes. The other evaluated
genotypes, performed specific adaptation associated
to one location in particular. The L-251 genotype,
despite to perform the best stability, their yield gra-
in were not satisfactory (2.331 t.ha'!) since it was
not able to statistically overcome the commercial
control groups P-34 (2.168 t.ha') and Superior 6
(2.118 t.ha'!). In addition, performed a 5% of damage
caused by Cercospora sp. in the Porvenir location
(degree 2) and in Topacio of a 30% (degree 3) (Table
7). Especifically, a critical level of degree 3 for the
dehiscence pod (Table 8). Due to this, the genotype
L-152 was not selected to be recommended as a
variety for the two groups of environments High
plains and Foothills.

In the group of genotypes with specific adaptation,
three genotypes demonstrated the best record:
L-062, L-103 and L-189. The two first genotypes,
performed a specific adaptation associated to
two locations from the high plains; L-062 to the
CA location and L-103, to TA. Unlike those two
genotypes, L-189 performed specific adaptation
associated to the vector limited by the two locations
which showed the best yield average (TO=2.560
k.ha! and PA=2.667 k.ha!), both associated to the
foothills region. The L-189 genotype, also stands
out for the highest yield grain, which is statistically
different from the commercial control groups and
it even came to surpass them —492 k for P-34 and
542 k for Superior 6— (Table 3), these values are
considered important from a genetic gain basis.

The commercial control groups due to their
location in the vectors of the Bipot graph, showed
specific adaptation. The P-34 genotype located on
the vector delimited by the PA and DE locations
which is defined by specific adaptation to the
foothills region, whereas Superior 6 Corpoica
genotype, located on the vector delimited by



the TA and CA locations, is defined by specific
adaptation to the high plains region.

Complementary variables analysis

The seven evaluated soybean genotypes showed a
highly significant interaction for the DPM and PP
variables which is significantly for the HPM, BL
and W100G variables and non-significant for KPM
(Table 5). Nonetheless, all the evaluated genotypes
performed average values with respect to six
evaluated variables accordingly to the needs of a
good variety. L-189 stands out for performing the
highest number of pods per plant (56) and the lowest
seed size from all the experimental genotypes with
15.2 g (100 seeds weight) (Table 6). It is important
to note that from the four phytosanitary problems
which were evaluated on six evaluated locations,
any damage caused by Cercospora sp., was observed
only in DE, PO, CA and TO locations. The L-189
genotype did not show any damage caused by this
plant pathogen (Table 7). Likewise, the evaluated
genotypes by dehiscence, showed a degree of 1
(absence of dehiscence) in all locations where it was
subject to evaluation (Table 8).

Table 5. Combined variance analysis for height plant to maturity (HPM), knots
to physiological maturity (KPM), starting of bud filling (BF), days to physiolo-
gical maturity (DPM), pods per plants (PP) and 100 seeds weight (100SW) of
seven promising soybean genotypes

Mean Square (M.S)
F.of vV df HPM KPM BF DPM PP 100SW
Location (L) 5 1.052%  283,2% 54,8 18,3** 640,17 64,7+
Block/L 18 838,5 18,9 15,7 1,4 147,5 0,7

Genotype (G) 8 5173%%  566%* 36,7+ 56,6 1.502%* 42,3

GxL 40 2302*  66ns  192* 7,04 318,9% 4.8+
Error 144 1625 59 118 13 1133 3,1
Ve (%) 16,2 13,0 18,7 10,3 16,5 11,0

df=degrees of freedom; *, ** = levels of significance to 0.05 y 0.01, respecti-
vely; ns = non-significant; Vc = Variance coefficient.

Table 6. Comparison of height plant to maturity (HPM) medians, knots to
physiological maturity (KPM), starting of bud filling (BF), days to physiological
maturity (DPM), pods per plants (PP) and 100 seeds weight (100SW) of seven
promising soybean genotypes

HPM KPM BF DPM PP 100SW
Genotype
(cm) (number)  (number) (days) (number) (g
L-062 933a 186a 204a 799d 37 bed 177a
L-103 735cd 15,5 bc 16,8d 844b 45a 15,3 bc
L1432 576e 135¢ 174ab 840b 42bc 155b
L-154 959a 179a 17,9 ab 885a 45b 180a
L-189 616e 15,6 be 179ab 80,2¢ 56 b 152bc
L-2078 89,9ab 16,9 ab 19,0 ab 80,9¢ 32d 156b
L-251 89,5ab 17,3 ab 201a 79.8d 30d 16,6 ab
Control:P-34 80,2 bc 16,5ab 19,4 ab 81,2¢ 35cd 182a
Control:
64,3 de 15,4 bc 173ab 785e 38 bed 137¢
Superior 6

Medians with the same letter on a vertical way are statistically equals accord-
ingly to P < 0.05 (Tukey).

Corpoica Guayuriba 9: new improved soybean (Glycine max [L] Merril)
variety with specific adaptation to the’Colombian foothills

Table 7. Field grading (scale 1-5) to pathogens prevalent in the High plains and
Foothills of seven promising soybean genotypes.

Bacterial Downy

Genotype Cercospora sp. pustule mildew Virus
L-062 1 1 1 1
L-103 1 1 1 1
L-1432 1 1 1 1
L-154 1 1 1 1
L-189 1 1 1 1
L-2078 1[3 (DE)] 1 1 1
L-251 1[2-3 (PO-DE)] 1 1 1
P-34 1 [2 (CA-TO)] 1 1 1

Superior 6 1 1 1 1

Locality. CA: Corpoica Carimagua 2011 A; PO: Finca El Porvenir 2011 A; TO:
Finca el Topacio 2011 B; DE: Finca las Delicias 2011 B

Table 8. Dehiscence interval values (1-5 scale) of seven promising soybean
genotypes evaluated in the high plains and foothills

highplains foothills
Genotype

TA CA PO PA TO DE

L-062 1 1 1 1 1 1

L-103 1 1 1 1 1 1
L-1432 1-2 2-3 1-3 1-3 1-3 2-3
L-154 1 1-2 1-2 1-2 1-2 1-2

L-189 1 1 1 1 1 1
L-2078 1-2 1-2 1-2 1-2 1-2 1-2

L-251 3 2 3 3 3 3
P-34 1-3 2-3 1-3 1 1 1-2
Superior 6 1-2 1 1-2 1 1-2 1-2

Location. TA: Corpoica Taluma 2011 A; LA: Corpoica Carimagua 2011 A; PO:
Finca El Porvenir 2011 A; PA: Finca El Paraiso 2011 B; TO: Finca el Topacio 2011
B; DE: Finca las Delicias 2011 B

Varietal description of the L-189 genotype

With the aim of ensuring the varietal purity with
distinction, homogeneity and stability for the
seed production, the varietal description with
qualitative descriptors of the L-189 genotype is
performed as a candidate to commercial variety:
soybean plants of undetermined habit with a
height and number of knots to the physiological
maturity of 61.6 cm and 15.6, respectively; 17.9
of bud filling, 45.0 pods per plant, 80.2 days to
physiological maturity and 15.2 g, the weight of
100 seeds. The pod is indehiscent with brown
pubescence, white inflorescences, yellow seed
color, brown hilum color and the seed shape is
oval (Tables 6 and 9).
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Table 9. Growth habit (GH), pubescence color (PC), flower color (FC), seed
color (SC), hilum color (HC) and seed shape (SS) of seven promising soybean
genotypes evaluated in six localities

Genotype GH PC FC sC HC SS
L-062 Determined Brown White Yellow Brown Oval
L-103 Undetermined Brown White Yellow Brown Oval
1-1432 Determined Brown White Yellow Brown Ovoid
L-154 Determined Brown White Yellow Brown Ovoid
L-189 Undetermined Brown White Yellow Brown Oval
L-2078 Undetermined Brown White Cream Cream Ovoid
L-251 Undetermined Brown White Yellow Brown Oval
P-34 Semi-Determined Gray White Yellow Brown Oval

Superior 6 Determined Brown Purple Yellow Brown Oval

Conclusion

The length analysis of the vectors in the Biplot
graph allowed to recognize two locations which
provide the best soybean genotype performance
and this can lead to discriminate the evaluated
genotypes. These two locations were as follows:
Topacio and Paraiso and they are associated
to the foothill region. In contrast, the Porvenir
location, associated to the high plains region,
performed the lowest power of genotypes
discrimination and the lowest performance in
all type of environments. The L-189 genotype
performed the highest yield grain, surpassing in
more than half a ton to the commercial control
groups P-34 and Superior 6.

References

Bastidas, R.G. (1994). Metodologia para la creacion
de nuevas variedades de soya en Colombia. CIAT.
Valle del Cauca, Colombia. pp.34.

Bastidas, G., & Agudelo, O. (1994). El cultivo de la
soya. Manual de asistencia técnica No.60. ICA;
Corpoica, Palmira, Colombia.

Bioversity International. (2007). Guidelines for the
development of crops descriptor lists. Bioversity
technical bulletin series. Rome, Italy. pp.72.

Caicedo, S., & Baquero, J. (2012). Soya (Glycine
max L. Merrill). Alternativa para los sistemas de
producciéon de la Orinoquia Colombiana. En: Plan
de investigacion y desarrollo tecnologico de la Soya.
Corpoica, MADR. Villavicencio, Meta. Colombia.
pp-72.

Crossa, J., Cornelius, P., & Yan, W. (2002). Biplots
of linear-bilinear models for studying crossover
genotype X environment interaction. Crop Sci,
42(2), 619-633. http://dx.doi.org/10.2135/
cropsci2002.0619

FAO. (2014). Future expansion of soybean 2005-2014.
Policy Assistance Series 3. Synthessi document.
FAO. Viale de lle Terme di Caracalla, 00100. Rome,
Italy. pp.54.

Fenalce (Federacion Nacional de Cultivadores de
Cereales y Leguminosas). (2014). Perspectivas
de maiz y soya a 2022. ppl03. http://www.

266

fenalce.org/nueva/ plantillas/arch_down_load/
PMaizySoya2022.pdf.

Gabriel, K. (1971). The biplot graphic of matrices
with application to principal component analysis.
Biometrika, 58(3), 453-467. http://dx.doi.
org/ 10.1093/biomet/ 58.3.453

Romero, M., Garcia, L., & Baquero, J. (20006).
Zonificacién y caracterizacion de las areas
potenciales para el cultivo de soya en los Llanos
Orientales. En: Soya (Glycine max (L) Merrill.
Alternativas para los sistemas de produccién de
la Orinoquia Colombiana. Manual Técnico N. 09.
Corpoica, CI Libertad, Villavicencio. Colombia.
pp- 209.

Valencia, R., & Garcia, G. (2012). La soya en la
Orinoquia. Variedades y aspectos econémicos.
Boletin No 43. Corpoica, MADR. Villavicencio,
Meta. Colombia. pp 39.

Valencia, R., Carmen, H., Vargas, H., & Arrieta, G.
(2006). Variedades mejoradas de soya para zonas
productoras actuales y potenciales de Colombia.
Corpoica, 4(2-3), 7-15.

Vera, R. (2000). Investigacion en sistemas agropastoriles:
antecedentes y estrategias. En: Guimaraes, E.P,,
Sanz, J.I., Rao, .M., Amézquita, M.C., y Amézquita,
E. (eds.). Sistemas agropastoriles en sabanas
tropicales de América Latina. CIAT EMBRAPA,
Cali, Colombia. pp. 16.



