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ABSTRACT - Myracrodruon urundeuva is a highly explored native tree species. The
objective of this work was to evaluate the genetic variation for silvicultural traits, survival and
sex ratio, in two tests of progenies of Myracrodruon urundeuva, aiming to provide subsidies
for ex situ conservation. Thirty progenies were analyzed in two progeny tests in different
planting systems - mixed (TP-MUE) and homogeneous (TP-DES). The silvicultural characters
evaluated were height (H), diameter at breast height (DBH), average crown diameter (DMC),
survival (SOB), number of trees with male flowering (Nm), female flowering (Nf),
monoecious trees (Mo) and without flowering (Sf). Estimates of genetic parameters were
obtained using the REML / BLUP procedure. The SOB rate was high for both tests (> 80%).
The mean for H ranged from 7.58 m (TP-MUE) to 10.02 m (TP-DES); for 8.24 cm DAP (TP-
MUE) to 10.91 cm (TP-DES). The heritability of the average of progenies varied from
moderate to high (from 0.39 to 0.72). In the TP-MUE, the sex ratio was 23:1% and in the TP-
DES 43:12. The effective size (Ne) of the TP-MUE represented 38 % of the expected Ne and
in the TP-DES it was 12 %. Therefore, there is genetic variability for ex situ genetic
conservation of M. urundeuva in the short term.

Keywords: Aroeira; Genetic parameters; Effective size; Progeny test.

RESUMO - Myracrodruon urundeuva € uma espécie arbdrea nativa muito explorada. O
objetivo deste trabalho foi avaliar a variagdo genética para caracteres silviculturais, a
sobrevivéncia e a proporcao sexual, em dois testes de progénies de Myracrodruon urundeuva,
visando fornecer subsidios para conservagdo ex situ. Foram analisadas 30 progénies, em dois
testes de progénies em sistemas de plantio distintos - misto (TP-MUE) e homogéneo (TP-
DES). Os caracteres silviculturais avaliados foram altura (ALT), didmetro a altura do peito
(DAP), diametro médio de copa (DMC), sobrevivéncia (SOB), nimero de &rvores com
florescimento masculino (Nm), florescimento feminino (Nf), arvores mondicas (Mo) e sem
florescimento (Sf). As estimativas dos parametros genéticos foram obtidas pelo procedimento
REML/BLUP. A taxa de SOB foi alta para os dois testes (> 80%). A média para ALT variou
de 7,58 m (TP-MUE) a 10,02 m (TP-DES); para DAP de 8,24 cm (TP-MUE) a 10,91 cm (TP-
DES). A herdabilidade da média de progénies variou de moderada a alta (de 0,39 a 0,72). No
TP-MUE, a proporc¢do sexual foi de 23:19 e no TP-DES de 43:19. O tamanho efetivo (Ne)
do TP-MUE representou 38 % do Ne esperado e no TP-DES foi de 12%. Existe variabilidade
genética para conservacao genética ex situ de M. urundeuva a curto prazo.

Palavras-chave: Aroeira; Parametros genéticos; Tamanho efetivo; Teste de progénies.
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1 INTRODUCTION

Processes such as deforestation represent a
recurring and worrying environmental problem
nowadays. Among the main consequences is the
origin of fragments derivate of natural vegetation
that, in general, are small and can be isolated in the
landscape. Forest fragmentation represents a
reduction in population size, causing the effect of a
genetic bottleneck, with a reduction in genetic
diversity and effective population size (Tambarussi
etal., 2017a).

Myracrodruon urundeuva, known as aroeira, is
a native tree species, with high commercial value
in the market, good wood quality due to the its
strength characteristic. The heartwood shows high
resistance to rot in contact with the soil, due to the
high amount of phenolic extracts associated with
lignin (Queiroz et al., 2002). The wood is quite
heavy, with a density of up to 1.19 g cm-® and,
therefore, it exhibits high mechanical resistance
(Lorenzi, 2014).

Its geographical distribution is predominant in
the Cerrado biome (Brazilian Savannah), but it can
also be found in the Caatinga and Atlantic Forest
(Carvalho, 2003). In primary forests, concomitant
occurrence with other species is common, but in
areas under some degree of disturbance, it occurs
almost homogeneously (Freitas et al., 2006). It is a
dioecious species, although there are reports of
monoecia and hermaphroditism (Carvalho, 2003;
Sant’ana, 2017). The fruits are produced in the
cold and dry period, and maturation depends on the
temperature rise (Nunes et al.,, 2008). The
dioecious sexual system is characterized by the
presence of male and female individuals within
plant populations (Lenza e Oliveira, 2005). Studies
on reproductive biology have pointed out that
Cerrado plants and forests depend on sexual
reproduction for their regeneration and dispersion
(Oliveira e Gibbs, 2000).

Small forest fragments, often isolated, affect
reproductive processes, due to the behavior of
pollinators and the processes of migration and
dispersion of pollen and seeds (Ramos et al., 2016;
Baldoni et al., 2017; Tambarussi et al., 2017a).
Isolated individuals may not reproduce, but if this
occurs, the reproductive process may happen
among a few individuals, resulting in inbreeding
depression, which causes negative effects on the
survival and fitness of the offspring (Spoladore et
al., 2017; Tambarussi et al., 2017b).

The reduction in population size can be
reversed by replacing management practices, when
the population is at risk of extinction or has high
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levels of inbreeding (Sebbenn e Ettori, 2001). It is
also important to verify the sexual ratio and
effective population size of dioic species, in order
to better understand the species' behavior and
propose more efficient conservation strategies.

One way of mitigating the risk of forest
fragmentation is through ex situ genetic
conservation, which refers to conservation
managed by man outside the natural occurrence of
the species, and which is an important tool to
ensure the maintenance of genetic diversity.
Progeny tests are an alternative for genetic
conservation of populations, as well as making it
possible to estimate the genetic structure and
selecting superior individuals as a source of
improved seed production based on the selected
genotypic value (Shimizu et al., 1982).

Open pollination progenies have been widely
used for ex situ genetic conservation, in genetic
improvement and environmental reforestation
programs, due to the low cost, speed and ease of
collecting seeds (Moraes et al., 2012). Through
progeny tests it is possible to estimate phenotypic
and genetic parameters, associations between
characters, evaluate the efficiency of selection
methods and estimate genetic gains (Paludzyszyn
Filho et al., 2002). Genetic variability studies are
essential to establish adequate conservation
strategies, just as knowledge of the reproductive
system is essential for maintaining populations
over generations (Berti et al., 2017).

The estimates obtained from genetic parameters
for progenies of species such as Myracrodruon
urundeuva, Astronium fraxinifolium and
Terminalia argentea indicated favorable conditions
for selection and a good perspective for genetic
conservation programs (Otsubo et al., 2015) as
well as other works for tree species carried out in
Selviria-MS (Zaruma et al., 2015; Bertonha et al.,
2016; Canuto et al., 2016; Berti et al., 2017;
Cornacini et al., 2017).

Given this context, the objective of this work
was to evaluate survival, genetic variation for
growth traits and sexual proportion, in tests of
progenies of Myracrodruon urundeuva, installed in
different planting systems, aiming to provide
subsidies for ex situ conservation of the species.

2 MATERIAL AND METHODS

The seeds for seedling production and
installation of progeny tests were collected in 30
open pollination matrix trees, in a natural
population of M. urundeuva, from Ribeirdo Preto,
State of Sdo Paulo (SP). The positions of matrix
trees were registered with GPS and were located in
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the Germplasm Bank of the University of S&o
Paulo - USP, Ribeirdo Preto Campus, in urban
areas (parks, squares and quarry), in private rural
properties in the surroundings and in municipality
access. The species has seeds of the orthodox type,
thus, they were conserved in vitro in a dry chamber
at 5°C, under laboratory conditions. Years after
seed collection, it was found that many parent trees
had been cut, which reinforces the importance of
ex situ conservation. The area of occurrence of
natural population is characterized by: region of
soils of the typical Dystropheric Red Oxisol type
and eutrophic Litholic Neosoil typically (Rossi
2017); climatic type Cwa (subtropical climate with
rainy summer and dry winter), according to the
Koppen classification; altitude around 608 meters;
average annual temperature of 20.9 °C and average
annual rainfall of 1,527 mm (Flores et al., 2016).
The seedlings for installation of progeny tests
were produced in the nursery of Teaching,
Research and Extension Farm (FEPE), from the
Faculty of Engineering at Ilha Solteira, State of
S&o Paulo (SP) (FEIS / UNESP), which is located
at municipality of Selviria, State of Mato Grosso
do Sul (MS). FEPE is located in Mato Grosso do
Sul  region, where the Cerrado biome
predominates. The soil was classified as a typical

distrophic Red Oxisol (Santos, 2018); climatic type
Aw (hot and rainy summer and mild, dry winter);
altitude at over 335 m; average annual temperature
of 23 °C and average annual precipitation of 1,440
mm (Flores et al.,, 2016). A progeny test was
established in two planting systems: mixed,
considered to be multi-species (TP-MUE) and
homogeneous (TP-DES).

The TP-MUE (progeny test in a multi-species
system) was established in July 2006, in the
geographic coordinates 20°21'33" S and 51°24'46"
O, altitude 0 m, in a randomized block design, with
30 treatments (progenies), 14 replicates and one
plant per plot, with each plot, established in a
linear form, consisting of four trees, each one
belonged to one different native species (Figure 1).
The spacing was 3 m x 2 m. Thus, to constitute a
plot, each M. urundeuva progeny was randomly
intercropped with a progeny of Jacaranda
cuspidifolia (jacaranda-caroba), Cordia trichotoma
(louro-pardo) and Mabea fistulifera (canudo-de-
pito). In this study, only M. urundeuva was
considered. Thus, the spacing between the M.
urundeuva progenies was 3 m x 8 m.

20m 8.0m

Canudo-de-pito

Louro-pardo

Trees repeated at the
beginning and end of the
lines are Borders.

Jacaranda-caroba Aroeira

Figure 1. Scheme of arrangements of Myracrodruon urundeuva trees in the TP-MUE with the species Jacaranda
cuspidifolia, Cordia trichotoma (louro-pardo) and Mabea fistulifera (canudo-de-pito).

Figura 1. Esquema das disposicdes das arvores de Myracrodruon urundeuva no TP-MUE com as espécies Jacaranda
cuspidifolia, Cordia trichotoma (louro-pardo) e Mabea fistulifera (canudo-de-pito).

The TP-DES (progeny test in different spacing)
was installed in October 2006, in the geographic
coordinates 20°20'08” S and 51°24'23” O, in a
systematic “fan” design, also known as Nelder
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design (Nelder, 1962), with 30 treatments (same

progenies), nine replicates and one plant per plot.
The characters were evaluated at 12 years after

planting. The data collected in the field were:
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growth characters, height (H, m), diameter at
breast height (DBH, cm) and average crown
diameter (ACD, m); adaptive characters, survival
(SUR, %) and phenological characters, number of
males (Nm), number of females (Nf), monoecious
(Mo) and without flowering (Wf). The sexing of
trees in the progeny tests was carried out during
the flowering months of the species in the region
(July and August). The evaluation was performed
visually with the aid of a binocular.

The estimates of genetic parameters were
obtained using a mixed linear model (univariate
additive) methodology, using the REML
(Restricted Maximum Likelihood) / BLUP (Best
Linear Unbiased Prediction) procedure, through
SELEGEN software (Resende, 2016). For
individual analysis, the “model 95” was used for
the TP-MUE and the “model 19” (Equation 1) for
the TP-DES (Resende 2007; Resende 2016). Both
models are applied to evaluate open pollination
progenies (considering half-sisters), complete
block design, in one place, a single data evaluation
and one observation per plot, according to the
statistical model:

y=Xr+Za+e (1)

where: y, r, a and e refer to data vectors, replicate
effects, additive genetic effects and errors,
respectively. The incidence matrices for these
effects are capital letters.

The joint analysis of the progeny tests to verify
the effect of the planting systems was carried out
by SELEGEN's “model 5 (Equation 2), according
to the statistical model:

y=Xr+Za+Wp+Ts+e 2

where: y is the vector of data, r is the vector of
repetition effects (assumed to be fixed) plus the
general average, a is the vector of individual
additive genetic effects (assumed to be random), p
is the vector of the effects of plot (assumed to be
random), s is the vector of population effects
(random) and e is the vector of errors or residuals
(random). The capital letters represent the
incidence matrices for the respective effects.

From these analyzes, the following genetic
parameters were estimated: individual heritability

in the strict sense (hg), that is, the additive effects;
individual additive genetic variation coefficient
(CVyi); coefficient of genotypic variation between
progenies (CVyp); residual variation coefficient
(raa);accuracy (CVe) and general mean of the
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experiment. Differences between treatments were

obtained by the LRT test by deviance analysis. The

sex ratio (f) was calculated according to

Vencovsky et al. (2012) (Equation 3):
Nf

N: +N,

r’.\:

@)
where: Nt and N correspond to the total number of
female and male flowering plants, respectively.

The effective population size (Ne) (Equation 4) for
dioic species was calculated by:

N, ==
Os @
on what: t=N;+N, and
D, = 1 N L—ut —l+ 1-vt-1 being that:
rl—r) F M
l-r= Ny : u=i(0<usl);
N¢+Np N ¢

v:Nﬂ(0<vs1) F and M correspond to the

m
number of plants with female flowering (F) and
male flowering (M) in a 1: 1 ratio that effectively
participate in the reproductive event. Statistical
analyzes were performed based on the chi-square
test (x2), based on the hypothesis that the expected
frequency was 1J: 12. Monoic individuals were
included in the male parent (Vencovsky et al.,
2012).

3 RESULTS AND DISCUSSION

The survival rate (SOB) was high (>80%) for
both M. urundeuva progeny tests at 12 years after
planting (82% for TP-MUE and 85% for TP-DES).
Otsubo et al. (2015) found an average survival
higher than 90% in progeny tests of M. urundeuva
and Astronium fraxinifolium in the same planting
site, which characterizes an excellent adaptation of
species in Selviria. Bertonha et al. (2016) found
high survival for the same species in a
homogeneous planting test and also for the M.
urundeuva test intercropped with Corymbia
citriodora, both with survival higher than 90%,
emphasizing progenies adaptation to the site where
the progeny tests were installed and planting
systems.

The averages for silvicultural traits of M.
urundeuva progenies at 12 years of age for TP-
MUE and TP-DES, respectively, were: 7.58 m and
10.02 m for H (total plant height); 8.24 cm and
10.91 cm for DBH (diameter at breast height) and
3.82 m and 4.60 m for DMC (average crown
diameter), indicating that the growth of the
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progenies in homogeneous planting was higher
(between 17 % to 24 %) than the mixed planting
system (Table 1). Analyzing the genetic
parameters and growth traits, Tung et al. (2010)
reported in a M. urundeuva progenies test the
following averages for silvicultural characters at 12
years of age (3 m x 3 m spacing): 9.81 m in total
height for the cut trees; 11.35 cm for the DAP;
2.96 m for stem height. Cornacini et al. (2017)
obtained averages of 9.54 m and 8.62 m (H); 11.45
cm and 10.78 cm (DAP); 414 m and 4.10 m
(DMC), in progenies of Astronium fraxinifolium in
the mixed planting system at age 18, a species that
belongs to the same botanical family as M.
urundeuva (Anacardiaceae), coming from Selviria
(MS) and llha Solteira (SP), respectively, values
similar to TP-DES at 12 years of age.

Progeny tests are differentiated by the planting
system. TP-MUE is intercropped with other native
species, while TP-DES was installed without
intercropping. The greater development of TP-DES
in relation to TP-MUE, probably occurred due to
the influence of larger spacing, which allowed for
greater development of silvicultural characters. On
the other hand, the competition for space, nutrients
and light from other species on the growth of M.
urundeuva in TP-MUE must have been more
intense, besides to the weed competition, which
occurs in certain experiment places. Bertoni e
Dickfeldt (2007) observed a good development of
M. urundeuva based on the mean DAP (8.25 cm)
and H (7.20 m) and a high survival rate (90 %) at
10 years, despite the competition for light, water
and nutrients with other species, especially
pioneers, which had greater occurrence and
distribution in the area of natural regeneration.

The coefficient of experimental variation (CVe)
was higher in the TP-MUE for H, DAP and DMC,
and in both progeny tests and ranged from 21.90 to
40.51% (Table 1). The highest coefficients of
experimental variation (CVe) were found in the TP-
MUE. This indicates a greater influence of the
environmental effect on the progenies, probably
due to the competition with the species
intercropped by the test and with regenerants that
occur in the area, in addition to the greater
influence weed competition that occurs in certain
experiment blocks, instead to what occurs in TP-
DES. Tung et al. (2010) found a CV. of 11.7 to
19.0% for a progeny test of M. urundeuva at 19
years old. Canuto et al. (2015), studying the
genetic characterization of a progeny test of
Dipteryx alata from forest remnants, found an
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experimental variation ranging from low to high,
from 8.80% to 52.36%.

The deviance analysis was performed using the
likelihood ratio test (LRT) and presented
significant values at 1% with a degree of freedom
for H in both tests and for DMC in TP-MUE; for
DAP the significance was obtained at 5% with a
degree of freedom and for DMC it was significant
only in TP-MUE.

The highest accuracy (ra) was for the H
character in the TP-DES (85%) and considered as
high. But in general, the accuracy varied from
moderate to high for the characters evaluated in the
progenies of M. urundeuva. In general, the
accuracy varied from moderate to high for the
characters evaluated in M. urundeuva progenies.
Individual heritability in the narrow sense (raa) was
higher for the H character in the TP-DES (0.61 +
0.24). Resende e Duarte (2007) reported the
accuracy classes as very high for accuracy from
0.90 to 0.99; high from 0.70 to 0.85; moderate
from 0.50 to 0.65; and low from 0.10 to 0.40.

All intervals of hg were different from zero,
indicating genetic differences between individuals.
The DAP and H vary according to the age of the
plant, planting location and planting system, due to
competition for water, light and nutrients. The

ﬁz

average heritability of progenies " was higher for

H in the TP-DES. The " was considered high for
DAP compared to other studies with the same
species, such as: 0.00 and 0.27 (Guerra et al.,
2009); 0.001 to 0.59 (Freitas et al., 2006); 0.15
(Freitas et al., 2007) 0.12 and 0.31 (Bertonha et al.,
2016). The values (0.55 TP-MUE and 0.72 TP-
DES) were higher than that obtained by Sebbenn
and Ettori (2001) for the same species, which was
0.15 for H.

The highest coefficients of genetic variation
(CVgyi e CVyp) e were for H and DAP in the TP-
DES, as well as the coefficient of relative variation
(CVi). For Sebbenn et al. (1998) a coefficient of
genetic variation (CVg) above 7% is considered
high. Thus, it can be said that the coefficients of
genetic variation were high for silvicultural traits.

The CV; was higher for all characters in the TP-
MUE, indicating a greater influence of the
environmental effect on the progenies, in
particular, by competition with regenerants, and
due to a greater influence of bush, unlike the TP-
DES.
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Table 1. Estimates of genetic parameters for the TP-MUE (multi-species progeny test) and TP-DES (progeny test in
different spacing) tests for total height (H, m), diameter at breast height (DBH, cm) and average crown diameter (DMC,
m), at 12 years old, in Selvira (MS).

Tabela 1. Estimativas de parametros genéticos para os testes TP-MUE (teste de progénie multiespécies) e TP-DES
(teste de progénie em diferentes espacamentos) para altura total (H, m), diametro a altura do peito (DAP, cm) e
didmetro médio da copa (DMC, m), aos 12 anos, em Selvira (MS).

TP-MUE TP-DES

Estimates DAP DAP

H DBH DMC H DBH DMC
h2 032+017 027+016 032£017 0.61+024 040+023  0.26+0.19
hZ 0.55 0.50 0.55 0.72 0.50 0.39
Iy 0.74 0.70 0.74 0.85 0.70 0.62
Vi (95) 18.25 21.81 16.72 27.07 24.20 13.97
Vo (0) 9.12 10.90 8.36 11.85 12.10 6.98
CVe (06) 30.52 40.51 28.28 21.90 36.03 26.05
CV, 0.29 0.26 0.29 0.53 0.33 0.26
m 7.58 8.24 3.82 10.02 10.91 4.60
LRT 773" 5.14" 7.33" 228 461" 2.95™

5 .
M- individual heritability in the narrow sense; h%: heritability of the average of progenies; raa: accuracy; CV;:

coefficient of individual additive genetic variation; CVgp: coefficient of genetic variation between progenies; CVe:
coefficient of experimental variation; CV: coefficient of relative variation; m . general average; LRT - likelihood ratio
test. ** Significant at 1% probability with one degree of freedom; * Significant at 5% probability with one degree of
freedom; ™ not significant.

02 02

M2 herdabilidade individual no sentido restrito; "™: herdabilidade da média de progénies; raa: acuracia; CVg;
coeficiente de variagdo genética aditiva individual; CVgp: coeficiente de variagdo genética entre progénies; CVe:
coeficiente de variacdo experimental; CV,: coeficiente de variacdo relativa; M - média geral; LRT: teste de razdo de
verossimilhanca; ** Significativo a 1% com um grau de liberdade; *Significativo a 5% com um grau liberdade; ™ néo
significativo.

No significant results were obtained for the (Table 2) showing that this planting system did not
LRT test for the planting system. The progeny influence the character development.
effect was significant for H, DAP and DMC,

Table 2. Deviance analysis (LRT) for total height (H, m), diameter at breast height (DBH, cm) and average crown
diameter (DMC, m) in the progenies tests of Myracrodruon urundeuva, in two planting systems, at 12 years old, in
Selviria (MS).

Tabela 2. Anélise de deviance (LRT) para altura total (ALT, m), didmetro a altura do peito (DAP, cm), didmetro médio
da copa (DMC, m) nos testes de progénies de Myracrodruon urundeuva, em dois sistemas de plantio, aos 12 anos de
idade, em Selviria- MS.

LRT H DBH DMC
Progeny 5.52™ 5.23™ 2.81"
Planting system 2.29™ 0.16"™ 0.61™

** Significant at 1% probability with a degree of freedom (6.63); ™ not significant.

**Significativo a 1% com um grau de liberdade (6.63); "™ ndo significativo.
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At 12 years after planting, from July to
September 2018, sexing of M. urundeuva trees
was evaluated. The percentage of Nm was 41.6 %;
Nf=27.1%; M0=2.9% and Sf=28.3 % in TP-MUE.
For the TP-DES the observed values were:
NmM=30.6%; Nf=7.9%; Mo0=2.2% and Sf=59.4%.
Thus, trees with male flowering prevailed in TP-
MUE, in the approximate proportion of 23: 19
and, individuals without flowering, in TP-DES, in
the approximate proportion of 43: 19, which may
be related, also to the different spacing of the last
experiment. From the analysis of the chi-square

test, it was observed that there were significant
differences between plants with male and female.
In a population of M. urundeuva, from the State of
Paraiba (Caatinga vegetation), it was also
established in the same location, whose proportion
found was 13: 19 (Leite e Machado, 2010).
Vencovsky et al. (2012) pointed out important
factors that change the effective population size,
being the size of the population and its
fluctuations, unequal proportion between sexes,
number of descendants sampled flowering, in the
two tests (Table 3).

Table 3. Observed (FO) and expected (FE) frequencies for individuals of Myracrodruon urundeuva, with female$ and
male-flowering in multi-species progeny tests (TP-MUE) and progeny test in different spacings (TP-DES), in Selviria
(MS).

Tabela 3. Frequéncias observadas (FO) e esperadas (FE) para individuos de Myracrodruon urundeuva, com
florescimento femininoQ e masculinod nos testes de progénies multi-espécie (TP-MUE) e teste de progénies em
diferentes espagamentos (TP-DES), em Selviria-MS.

Flowering TP-DES TP-MUE
FO FE 2 FO FE x
) 75 46.50 17.5™ 151 121.50 7.2
Q 18 46.50 17.5™ 92 121.50 7.2
Total 93 93 34.94™ 243 243 14.33™

x2: chi-square table (6.63) for the 1% probability. **: significant at 1% probability.

¥2: qui quadrado tabelado (6,63) para a probabilidade de 1%. **: significativo a 1% de significancia.

The effective size (Ne) for the sample of the
natural population of Ribeirdo Preto was expected
to be 120 (30 free-pollinating trees x 4 Ne arv?),
assuming the ratio of 19:19, in this population, in
absence of sexual selection. Therefore, the Ne of
TP-MUE represents 38% of the expected Ne, and
the Ne of TP-DES represents 12% of the expected
Ne (Table 4), considering that the effective size is
below 50% for both tests, it is not recommended
the transformation of the progeny tests in a seed
orchard by seedlings, mainly in the TP-DES, which
had its representativeness much lower than
expected, because only few individuals bloomed
during the evaluation of this reproductive event.
However, it is necessary to evaluate future
reproductive events of individuals with flowering,
to obtain a larger sample.

Souza (2017) working with 34 progenies from
four fragmented natural populations of M.
urundeuva, found that, in order to obtain seed lots
with a Ne of 150 (long-term genetic conservation),
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it was necessary to collect seeds from at least 55
trees matrices, because Ne indicates how many
non-related and non-inbreeding individuals the
population has. The number of trees sampled for
seed collection in a population is fundamental for
long-term ex situ genetic conservation. Thus, as
seeds were collected from 30 trees, ex situ genetic
conservation will be in the short term. To reduce
the genetic risk inherent to populations conserved
ex situ, to preserve representative levels of genetic
diversity and to minimize deleterious genetic
alterations, it is recommended to practice a more
efficient sampling (Potter et al., 2017) and, for that,
a new collection of seeds from parent trees at this
location could be carried out. However, as this is
an environment heavily anthropized by the
expansion of the municipality, the number of
available specimens may not reach a minimum size
of 50 trees. Thus, it is additionally recommended
to expand the region for seed collection as long as
climate and soil conditions are maintained.
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Table 4. Effective size (Ne), sex ratio (r), total number of plants that contribute to gametes in the reproductive event (t),
total number of male plants which flowered in that reproductive event (M), total number of female plants, which
bloomed in that reproductive event (F), total number of male plants (Nm) and total number of female plants (Nf) in two
Myracrodruon urundeuva progenies tests: TP-MUE and TP-DES, installed in 2006 in the region of Selviria (MS).

Tabela 4. Tamanho efetivo (Ne), razdo sexual (r), nimero total de plantas que contribuem com gametas, no evento
reprodutivo (t), Namero total de plantas masculinas, que floresceram, naquele evento reprodutivo (M), Nimero total de
plantas femininas, que floresceram, naquele evento reprodutivo (F), NUimero total de plantas masculinas (Nm) e
Numero total de plantas femininas (Nf) em dois testes de progénies de Myracrodruon urundeuva: teste de progénies
multi-espécie (TP-MUE) e teste de progénies em diferentes espacamentos (TP-DES), instalados em 2006 na regido de

Selviria-MS.

EXP Nm Nf M F %

u t r Ds Ne Ne (%)

TP-MUE* 210 210 210 210
TP-MUE** 210 210 151 92

1.0000 1.0000 420 0.50  3.9905
0.7190 0.4381 243 0.38  6.1694 158 38

421 -

EXP Nm Nf M F v

u t r Ds Ne Ne (%)

TP-DES* 135 135 135 135
TP-DES** 135 135 75 18

1.0000 1.0000 270 0.50 3.9852 271 -
0.5556 0.1333 93 0.19

11.3667 33 12

*When installing the experiment (EXP), assuming 13:1% and **Evaluation at the 2018 reproductive event.

*Na instalagdo do experimento (EXP), supondo 13:19Q e **Avaliacdo no evento reprodutivo de 2018.

Souza (2017) working with 34 progenies from
four fragmented natural populations of M.
urundeuva, found that, in order to obtain seed lots
with a Ne of 150 (long-term genetic conservation),
it was necessary to collect seeds from at least 55
trees matrices, because Ne indicates how many
non-related and non-inbreeding individuals the
population has. The number of trees sampled for
seed collection in a population is fundamental for
long-term ex situ genetic conservation. Thus, as
seeds were collected from 30 trees, ex situ genetic
conservation will be in the short term. To reduce
the genetic risk inherent to populations conserved
ex situ, to preserve representative levels of genetic
diversity and to minimize deleterious genetic
alterations, it is recommended to practice a more
efficient sampling (Potter et al., 2017) and, for that,
a new collection of seeds from parent trees at this
location could be carried out. However, as this is
an environment heavily anthropized by the
expansion of the municipality, the number of
available specimens may not reach a minimum size
of 50 trees. Thus, it is additionally recommended
to expand the region for seed collection as long as
climate and soil conditions are maintained.

4 CONCLUSIONS
The survival of Myracroduon urundeuva is

high for both progeny tests, indicating good
adaptation of the species to the site.

Rev. Inst. Flor. v. 33 n. 2 p. 172-181 dez. 2021

The population has sufficient genetic variability
for ex situ genetic conservation and expresses this,
both in TP-MUE and TP-DES.

The planting system does not influence the
development of individuals, and is independent for
genetic conservation, as long as the spacing is the
same.

The tendency to lose genetic basis in the two
progeny tests is similar and Ne indicates conditions
for ex situ genetic conservation in the short term,
by the number of progenies present in the test.
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