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Abstract – The objectives of this study were to estimate genetic parameters for agronomic and nutritive value traits for leaves and 
stems of Brachiaria humidicola progenies and to compare the selection using an additive index considering the agronomic traits alone 
or combined with the main nutritive value traits. Fifty progenies of the cross cv. BRS Tupi x H31 were evaluated. The experiment was 
arranged in a randomized block design with eight replications. The forage was cut seven times, at intervals of 30 - 35 days in the 
rainy season and two intervals of 60 days in the dry season. Trait variability among the progenies was confirmed. The mean progeny 
heritability ranged from 49.14% to 75.56% for the agronomic and from 19.59% to 71.11% for nutritive value traits. Nine of the ten 
best lines coincided in the selection for agronomic traits alone and in the selection including the main traits of nutritive value.
Key words: Correlation, heritability, repeatability, genetic value, nutritive value.
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INTRODUCTION
In Brazil, the feeding of ruminant animals is based on 

pasture, and on approximately 50% of the area of planted 
pastures, species of the genus Brachiaria are grown (Macedo 
2009). The breeding of these forage species is therefore 
economically relevant.

In Brachiaria species, one of the target traits for im-
provement is the total dry matter yield and traits related 
to the proportion of leaf blades. This plant component is 
preferred by cattle and has a higher nutritive value than the 
stem component (Baroni et al. 2010), aside from being an 
important factor in the prediction of forage intake by cattle 
(Rego et al. 2006).

Among the species of the genus Brachiaria, B. humidicola 
(Syn. Urochloa humidicola) has a particular ability to grow 
on poorly drained, acidic soils (Keller-Grein et al. 1996). B. 
humidicola has a lower nutritive value than the other species 
of the genus Brachiaria (Valle et al. 2009). This limitation 
could be overcome by breeding. Furthermore, other traits 
such as total dry matter (TDM) yield and seed dormancy 
could also be improved (Euclides et al. 2010). The in situ 
digestibility of neutral detergent fiber of the stem and dry 

matter digestibility of the whole plant of B. brizantha were 
higher than that of B. humidicola (Brito et al. 2003). These 
authors also reported a higher crude protein content of B. 
brizantha compared to B. humidicola.

One noteworthy aspect to ensure success in the breeding 
of a species is the availability of information on the genetic 
variability of traits of interest. Thus, the estimation of ge-
netic parameters such as heritability, repeatability, genetic 
correlations between traits and genetic interactions with 
the cuts in the case of forage are important as orientation 
in breeding programs for genetic gain (Cruz and Carneiro 
2006). For the species B. humidicola, the information in the 
literature on genetic and phenotypic parameters is scarce.

A priority in forage plant selection is to identify genotype 
combinations with favorable phenotypic performance for several 
characters, particularly yield and nutritional-value related traits. 
Methods of simultaneous trait selection, e.g., based on selection 
indices, are therefore an attractive alternative (Bernardo 2010), 
mainly because implementation and interpretation are easier, 
compared to the multivariate-analysis methods.

The purpose of this study was to estimate genetic param-
eters of traits of agronomic interest and the nutritive value of 
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leaf and stem of progenies of the forage species B. humidicola, 
evaluated in nine harvest cuts. Moreover, the objective was 
to compare the selection of the best progenies firstly based 
on agronomic traits alone and then in combination with the 
main nutritive-value traits, using an additive selection index.

MATERIAL AND METHODS
The experiment was carried out at Embrapa Beef Cattle 

(lat 20° 27’ S, long 54° 37’ W and alt 530 m asl), in Campo 
Grande, MS. The soil type is an Alic Oxisol. According 
to the Köppen classification, the climate is tropical rainy, 
subtype AW, characterized by a well-defined dry season in 
the colder and a rainy season in the warmer months. The 
average annual temperature is 23 °C.

The genetic treatments consisted of 50 full-sib progenies 
of B. humidicola and their parents, cv. BRS-Tupi (apomictic 
cultivar) and H31 (sexual accession), both hexaploid (2n = 
6x = 36). These progenies had been selected from among 
364 progenies of the above biparental cross, in a preliminary 
assessment for qualitative characteristics of vigor, foliage 
density and abundant flowering. Of the selected progenies, 
29 were apomictic and 21 sexual.

The experiment was initiated in January 2007, with 
52 treatments of vegetatively propagated seedlings, in a 
randomized block design with eight replications. Each 
plot consisted of three plants spaced 1.0 m apart and rows 
spaced 1.0 m apart, covering an area 3.0 m2, of which 1.0 
m2 was separated to assess seed production, resulting in an 
evaluation area of 2.0 m2 per plot. Pensacola bahiagrass was 
planted along the borders, surrounding the plots.

The grass on the plots was cut nine times at about 
10 cm from the ground, at regrowth intervals of 30-35 
days in the rainy season and intervals of 60 days in the 
dry season. At cutting, the grass had grown to a height of 
about 30 cm. Of these cuts, seven occurred in the rainy 
season (11/27/2007, 01/21/2008, 02/25/2008, 10/08/2008, 
12/09/2008, 01/28/2009, and 04/02/2009), and two in the 
dry season (04/23/2008 and 07/12/2010).

At each cut, five agronomic traits were evaluated. The 
total dry matter yield (TDM, kg ha-1) was estimated from the 
green matter yield and dry matter percentage. The leaves, 
stems and dead material were morphologically separated 
in four of eight replications and based on the weight of the 
components, the leaf percentage was determined (%L), as 
well as the leaf: stem ratio (LSR). The leaf dry matter (LDM, 
kg ha-1) yield was also determined from the TDM and % 
L. Care was taken to use always the same four replications 
for the sampling for morphological separation in all cuts.

The ability of regrowth of the progenies was scored 
seven days after each cut, based on the combination of 
density (score 1: less than 20% of regrown tillers, 2: 20% 

- 40%, 3: 40% - 60%, 4: 60 - 80%, and 5: more than 80%) 
and rate of tiller regrowth (low, medium and high height 
growth) (Table 1). As expected, regrowth could not be 
evaluated after the two harvest cuts in the dry season, be-
cause seven days after the cuts, there was not enough 
volume for a sound comparison of the progenies.

Dried and ground samples of leaf and stem cuttings 
were analyzed separately for their nutritive value, using 
near infrared spectroscopy (NIRS) (Marten et al. 1985). 
The following nutritive-value traits were assessed on a dry 
matter basis: crude protein (CP), in vitro organic matter 
digestibility (IVOMD), neutral detergent fiber (NDF), acid 
detergent fiber (ADF) and lignin contents (Lig).

The data were processed using a mixed model approach 
and software SELEGEN REML/BLUP (Resende 2007a). 
Since each trait was evaluated in several cuts per plot, firstly 
one analysis per harvest cut was run. Subsequently, based 
on the heterogeneity of residual variances evidenced by the 
variation of estimates of the individual heritabilities per cut, 
the phenotypic data were standardized by multiplying the data 
of each trait in each cut by the expression  (Resende 
et al. 2008), in which h²ik is the plant heritability for trait i in 
cut k and h²i  the average plant heritability of k cuts for trait i.

With the standardized data, combined analysis was 
performed, considering all cuts, according to the following 
statistical model:

yp= Xm + Zg + Wp + Ti + e
where:

yp: vector of standardized data;  m: vector of the combined effects 
of cut-replication (fixed) added to the overall average;  g: vector of 
genotypic effects of the progenies (random), where g ~ NMV (0, Isg

2),  
sg

2 is the genotypic variance associated with the progeny effects;  p: 
vector of permanent environmental effects or plots (random), where p 
~ NMV (0, I sp

2), sp
2 is the variance associated with the plot effects; i: 

vector of the effects of the genotype x cut interaction (random), where 
i ~ NMV (0, Isgc

2 ), sgc
2 is the variance component associated with the 

effects of the genotype x cut interaction; e: vector of random errors, 
where e ~ NMV (0, I sp

2 ) and X, Z, W and T: incidence matrices for 
m, g, p and i, respectively.

Table 1. Regrowth scores estimated by combining the scores of density 
and speed of regrowth

Regrowth speed

Density Low Medium High

1 0 1 2

2 1 2 3

3 2 3 4

4 3 4 5

5 4 5 6
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The variance components and prediction of random ef-
fects, especially those of genotypic values associated with 
the progenies, were estimated by REML/BLUP (restricted 
maximum likelihood / best linear unbiased prediction) 
(Resende 2002, 2007b).

The experimental precision was assessed by estimating 
the accuracy, as proposed by Resende and Duarte (2007). In 
addition, the following genetic parameters were estimated: 
heritability of the progeny mean ( hm

2 ), genetic correlations 
of genotypes across the cuts (rgc), average repeatability of 
the cuts (rm), coefficient of determination (R2), and gain with 
selection for each trait based on the predicted genotypic 
values of the 10 best progenies.

To investigate the association between the traits, the 
genetic correlation (rG(x,y)) among traits was estimated by 

the equation (Bernardo 2010): , 

where:  is the covariance between traits x and y; 

 and : estimates of genetic variance among progenies 

for the traits x and y. The procedure described by Holland 
(2006) was used to calculate the standard errors associated 
with genotype correlations, where a standard error of at least 
50% below the estimate (statistic t ≅ 2) was considered 
significant (P <0.05) (Steel et al. 1997).

In the selection for genetic improvement and gain for 
multiple traits simultaneously, in the rainy and dry seasons, 
the following additive index was adopted (Resende 2007b): 

, where: Ij: index value associated with 

progeny j; : predicted genotypic value of progeny j for 

trait i; wi : proportional importance or presumed economic 

weight associated with trait and : estimated genotypic 

standard deviation for trait i.

Initially, the 10 best progenies were selected considering 
equal economic weights among agronomic traits (Index 
1). Later, in addition to agronomic traits, the following 
traits of nutritive value were used: crude protein, neutral 
detergent fiber and in vitro digestibility of leaf organic 
matter, composing the second index (Index 2), i.e., to select 
progenies with not only higher yields but also enhanced 
nutritional value. The economic weights assigned in the 
second index were 0.14 for each agronomic and 0.10 for 
each nutritive-value trait, so that the weight of the ag-
ronomic traits was 70% and of the nutritive-value traits 
30%. Based on the progeny ranking by these indices, the 
gain with selection by the predicted genotypic values was 
estimated for each trait.

The best progenies selected by the indices were plotted 
on a polar graph, as proposed by Nunes et al. (2005). For 
this purpose, standardized breeding values were obtained 
from the genotypic values of the progenies for each trait 
by the expression:

,

where zij is the standardized genetic value of progeny j for 
trait i and  is the estimate of genotypic variance for trait i.

RESULTS AND DISCUSSION
In the separate analyses for each cut, significant variation 

was detected in the values of individual heritabilities ( ) of 
the traits assessed (data not shown). According to Resende 
(2007b), this shows the presence of heterogeneity of the 
variances or otherwise, varied accuracy in the evaluation 
of the progenies depending on the cut. In this case, the data 
for each cut were weighted by the ratio of the square root 
of  estimated at the cut and the square root of the mean 

 in the various cuts  for each trait, as described by 
Resende (2007b). According to Resende et al. (2008), this 
data transformation prior to combined analysis is desirable, 
since, in the REML/BLUP-predicted genotypic values in 
the combined analysis, the data of all harvest cuts will be 
weighted by an average heritability of all cuts.

Selection based on all cuts was favorable, because the 
accuracy for most traits was above 67% (Table 2), a con-
dition classified as high experimental precision (Resende 
and Duarte 2007). Another important aspect in this context 
is the fact that the estimate of genotypic variance ( ) in 
progenies was significantly non-zero (P<0.05) for all agro-
nomic traits (Table 2), indicating the existence of genetic 
variability and the possibility of gain with selection. This 
information was confirmed by the range of variation of the 
predicted genotypic values of progenies in relation to the 
mean from 21.5% to 74.6% among traits (Table 2). For the 
nutritive-value traits,  was significantly non-zero (P<0.05), 
except for stem crude protein (stCP) (P>0.05) (Table 2). 
Genetic variability for nutritive value was less significant 
than for agronomic traits, since the range of variation of the 
genotypic values was smaller (2.11% - 14.11%) (Table 2).

Estimates of heritability in the progeny mean ( ) were 
above 59% for the traits TDM,% L, LDM and Regrowth 
(Table 2), indicating a greater chance of selecting progenies 
genotypically superior for these agronomic traits, while 
for LSR, the greatest fraction of phenotypic variation was 
caused by environmental variation. Similar  values were 
reported for the traits LDM, F% and regrowth for accessions 
of B. brizantha (Basso et al. 2009), for which estimates 



240 Crop Breeding and Applied Biotechnology 12: 237-244, 2012

UJ Figueiredo et al.

were found ranging from 64% to 97% for LDM; 73% to 
96% for %L and 43% to 92% for regrowth. Resende et al. 
(2007) found a  for TDM of 42% for the dry and 54% 
for the rainy season, in the evaluation of Brachiaria hybrids.

The nutritive-value traits lCP, NDFl, IVOMDl, ADFst 
and LIGst also had  values above 59% (Table 2). In an 
evaluation of B. brizantha hybrids  of 30% was observed 
for the in vitro dry matter digestibility of leaves and 36% for 
stems (Senanayake 1994). From the standpoint of selection, 
the nutritive-value traits of leaves: lCP, NDFl and IVOMDl 
proved interesting, since most of the observed phenotypic 
variation in these traits had a substantially genetic nature 
and could be combined with the agronomic traits. This 
would allow for the selection of progenies with a higher 
proportion of leaves and increased nutritive value.

In forage plants, several measurements must be carried 
out on the same plot. The possible occurrence of a genotype 
x cut interaction should therefore be verified. The variance 
of the genotype x cut interaction was significant (P<0.05) 
for agronomic and nutritive-value traits, except for stem 
lignin (LIGst) (Table 2). The presence of this interaction 
indicates that the performance of the progenies was not 
consistent across the cuts for these characters. A similar 
result was observed by Lédo et al. (2008) in an evaluation 

of 23 genotypes of Panicum maximum and of 17 clones 
of Pennisetum purpureum Schum by Daher et al. (2004).

Another parameter that is directly related to the effect 
and nature of the progeny x cut interaction is the genotypic 
correlation between cuts. The values of the estimates of 
genotypic correlations between cuts (rgc) were moderate 
to low (Table 2), ranging from 0.2225 (LSR) to 0.5276 
(regrowth) for agronomic traits and from 0.1376 (stCP) to 
0.6816 (LIGst), for the nutritive-value traits, confirming 
the presence of progeny x cut interaction for most traits. 
This fact reinforces the importance of estimating the repeat-
ability for the different traits in different measures (cuts), 
to increase the reliability of selection.

The repeatability coefficients based on the averages of 
cuts (rm) for agronomic traits ranged from 0.6089 (LSR) to 
0.8094 (Regrowth) (Table 2). These values are considered 
high for the parameter repeatability (Resende 2002). Souza 
Sobrinho et al. (2010) found lower values for TDM in seven 
cuts of B. ruziziensis half-sib progenies. Martuscello et al. 
(2007) evaluated Panicum maximum progenies and found 
similar values for LDM and % L, and lower results for TDM. 
These high rm values for all traits indicate the possibility of 
selecting progenies that provided a maximum forage yield 
in the two years it took to complete the nine cuts.

Table 2. Estimates of the genotypic variance ( g
2), variance of the interaction genotype x cuts ( gc

2 ), the mean progeny heritability (hm
2 ), genotypic 

correlations between cuts (rgc ) accuracy (Acc), mean repeatability of the cuts (rm), coefficient of determination (R2), general mean ( ) and amplitude 
of variation (A) for the agronomic and the nutritive-value traits based on the evaluation of Brachiaria humidicola progenies in nine harvest cuts

Traits g
2

gc
2 hm

2 rgc Acc rm R2 A#

TDM 17978.0853* 20480.9185* 69.11* 0.4675* 83.13 0.8021 0.9746 1125.90 39.60

%L 9.1827* 19.6160* 68.32* 0.3189* 82.65 0.7280 0.9601 50.51 21.60

LDM 4985.1441* 8041.0810* 59.17* 0.3827* 76.92 0.7805 0.9697 507.15 45.40

LSR 0.2244* 0.7842* 49.14* 0.2225* 70.10 0.6089 0.9334 2.05 74.60

Regrowth 0.0582* 0.0521* 75.56* 0.5276* 86.93 0.8094 0.9745 2.87 30.00

lCP 0.1057* 0.0963* 66.46* 0.5235* 81.52 0.7107 0.9567 9.03 13.47

NDFf 0.4578* 0.3953* 71.11* 0.5367* 84.33 0.6824 0.9508 65.44 3.98

ADFl 0.0793* 0.1940* 46.05* 0.2902* 67.86 0.4703 0.8888 34.41 2.63

IVOMDl 1.8165* 1.9891* 63.93* 0.4773* 79.96 0.6659 0.9472 56.24 7.61

LIGl 0.0029* 0.0119* 35.29* 0.1964* 59.41 0.2990 0.7933 2.55 6.24

stCP 0.0122 0.0764* 19.59 0.1376 44.26 0.2320 0.7311 6.22 3.05

NDFst 0.2667* 0.3970* 54.96* 0.4018* 74.14 0.5174 0.9061 71.73 2.11

ADFst 0.3143* 0.4599* 59.88* 0.4059* 77.38 0.5566 0.9187 42.90 4.22

IVOMDst 0.6976* 1.7942* 37.50* 0.2800* 61.24 0.4057 0.8600 49.52 4.54

LIGst 0.0249* 0.0116 69.23* 0.6816* 83.20 0.6652 0.9470 3.85 14.11
TDM: total dry matter yield (kg ha-1);% L: percentage of leaves; LDM: leaf dry matter yield (kg ha-1); LSR: leaf: stem ratio; Regrowth: regrowth score; lCP: leaf crude 
protein (% DM), NDFl: neutral detergent fiber of leaves (DM%); ADFl: acid detergent fiber of leaves (DM%); IVOMDl: in vitro organic matter digestibility of leaves (%); 
LIGl : leaf lignin (% DM), stCP: stem crude protein (% DM); NDFst: neutral detergent fiber of stems (% DM); ADFst: acid detergent fiber of stems (% DM); IVOMDst: 
in vitro organic matter digestibility of stems (%); LIGst: lignin in the stems (% DM).
* Significant by the χ 2 test, at 5% probability
# Ratio of the difference between the maximum and minimum genotypic value predicted with the overall average
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For the traits lCP, NDFl, IVOMDl, and LIGst, coeffi-
cients of rm > 60% were also observed, and low to medium 
rm for the other nutritive-value traits (Table 2). Ferreira et 
al. (1999) performed three harvests of alfalfa cultivars in 
two seasons and found lower rm for lCP, with estimates 
ranging from 0.2730 to 0.4189, however, for stCP, the rm 
ranged from 0.1348 to 0.3508, i.e., thus similar to the rm 
obtained in this study.

In addition to the repeatability estimated based on the 
cuts, the coefficients of genotypic determination (R2) (Table 
2) represent the accuracy with which the real genotypic value 
is being estimated. The R2 values were high (> 85%), with 
the exception of LIGl and stCP. Therefore, these values are 
considered suitable for selection of improved genotypes (Re-
sende 2002). Thus, the best apomictic progenies can be safely 
selected for evaluation in the Brazilian test network, to be 
released as new cultivars with improved agronomic as well as 
key nutritive-value traits of leaf and stem, especially because 
this analysis considered cuts in the rainy and dry seasons. The 
best sexual progenies are candidates for recombination, as 
mother plants in recurrent selection for this species.

In the context of simultaneous selection for several traits, 
knowledge about trait correlations is essential, especially 
with regard to the genetic correlation, since it reflects the 
possibility of an indirect selection and therefore the response 
correlated with selection. The reason is that the correlation 
may be caused by the action of pleiotropic and/or closely 
linked genes that affect the traits under study (Falconer and 
Mackay 1996).

Among the agronomic traits, the genotype correlations 
were high and positive for the pairs LDM-TDM, TDM-
Regrowth and LDM-Regrowth (r = 0.93 ± 0.03, 0.97 ± 0.06 
and 0.91 ± 0.08, respectively). This indicates a favorable 
condition for the selection of high-yielding genotypes with 
improved regrowth and with the advantage of a high leaf dry 
matter in the total dry matter yield. This result is interesting 
since parallel to the selection for high yields, genotypes 
with higher regrowth are selected, which are capable of 
increasing the pasture carrying capacity and have high LDM.

Basso et al. (2009) observed that the %L should be 
considered in multi-trait selection, in view of the low ge-
notypic correlation with TDM and LDM. In this study, we 
observed an average value of the correlation of %L with 
TDM (0.49 ± 0.15) and zero (0.36 ± 0.19) with the LSR. 
These findings confirm the inclusion of this trait (%L) in the 
selection index together with the forage TDM for selection 
of desirable B. humidicola genotypes.

Considering the genotypic correlations between agro-
nomic and nutritive traits of leaf and stem, there were a few 
highly correlated and significantly non-zero pairs (P <0.05), 

for example: TDM-stCP (-0.78), %L-lCP (-0.89), LDM-lCP 
(-0.70), LDM-ADFl (0.68), LDM-stCP (-0.78) and LSR-lCP 
(-0.76) and others with median values, e.g., TDM-lCP (-0.45), 
TDM-ADFl (0.47), %L-ADFl% (0.51), %L-NDFst (-0.49), 
%L-LIGst (-0.58), LSR-NDFl (0.44), Regrowth-lCP (-0.40), 
Regrowth-ADFl (0.44) and Regrowth-NDFst (-0.55). Interest-
ing in this context are the negative correlations between LDM 
and TDM with stCP and lCP, demonstrating that the pheno-
typic expression of these traits was influenced by pleiotropic 
and/or linked genes, but acting in opposite directions. Thus, 
selection for higher yield will result in genotypes with lower 
levels of crude protein, which is undesirable. Reyes-Purata 
et al. (2009) observed a negative phenotypic correlation 
between dry matter yield and crude protein when evaluating 
21 B. humidicola genotypes. These authors reported that in 
higher-yielding genotypes, the crude protein contents tend 
to decrease while those of neutral detergent fiber increase.

Using REML/BLUP, the selection gains (SG) can be 
obtained directly from the BLUP predictions of the progenies, 
since these reflect the estimated genotypic values already 
adjusted to the fixed environmental effects. In percentages, 
the direct SG ranged from 7.20% (%L) to 25.77% (LSR) 
among agronomic traits; for the nutritive value traits, the 
variation was -4.46 % (LIGst) to 4.00% (lCP), based on the 
selection of the best 10 progenies (Table 3). It was observed 
that the SGs for the nutritive traits were lower than for the 
agronomic traits, but although lower, the gain was positive 
(Table 3). High direct gains from selection for LDM (17.08) 
indicate the great potential of improvement expected for 
this trait in unimproved species.

In the B. humidicola improvement program, the best 
progenies must be selected considering good performance 
for a number of breeding target traits, so the use of a 
selection index is a promising method for simultaneous 
selection. The SG for the first index, which only involved 
agronomic traits with equal weight values, was 10.93%. For 
the second index, with agronomic traits worth 70% of the 
total value and for the traits lCP, NDFl and IVOMDl with 
equal weights worth  30%, the SG was 14.96% (Table 3). 
The SG of progenies based on the indices 1 and 2 for the 
characters TDM, %L, LDM and regrowth were similar to 
the respective direct gains, however for LSR, the gain was 
70% lower when compared to the direct selection. For the 
traits lCP and IVOMDl, gains were negative, and for NDFl, 
the gain was virtually zero for both indices (Table 3). These 
results were confirmed by the coincidence in selection by 
the two proposed indices, of nine out of the ten progenies, 
of which six are apomictic and four are sexual progenies.

The absence of gains in the desired direction for the traits 
lCP and IVOMDl was explained by the negative genetic as-
sociation between these and the agronomic traits. However, 
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the negative genetic correlation does not necessarily imply 
that progenies combining good agronomic performance and 
nutritive value cannot be obtained. Since this correlation 
is determined by the action of linked genes, success in 
simultaneous selection could be achieved by evaluating a 
larger number of progenies to raise the chances of finding 
promising recombinant genotypes within the population.

A graphical presentation as proposed by Nunes et al. 
(2005) was used to make it easier to visualize the average 

performance of the progenies selected for the evaluated 
traits based on the selection index. The performance of the 
sexual accession (H31) was below average for all agronomic 
traits, but superior for lCP, and NDFl and IVOMDl, which 
are very important to improve the nutritive value (Figure 
1). The male parent (H16) on the other hand stood out with 
above-average performance, especially for TDM, LDM and 
Regrowth. This complementarity of the parents generated 
high variability among the progenies, indicating the potential 
of genetic variability in this population.

 

Figure 1. Graphical representation of the ​​standard genetic values of progenies for the main agronomic and the nutritive-value traits (black line). The 
dotted line represents the mean. (A): apomictic reproduction, (S): sexual reproduction.
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It was shown that for the nutritive-value traits lCP, NDFl 
and IVOMDl, the performance of most progenies, such as 
of 146, 216 and 3, was not as good as for the agronomic 
traits (Figure 1). However, the performance of the selected 
progenies (apomictic 120 and 193 and sexual 138 and 350) 
was better for most traits. It is worth remembering that 
progenies with lower contents are desirable for the trait 
neutral detergent fiber, since higher levels would slow down 
forage digestion.

From the above, it appears that the genetic variability 
among progenies was higher for the agronomic traits than 
for those related to the nutritive value. In the early stages, 
breeding programs for the species B. humidicola should 
therefore focus on the agronomic traits, evaluating the nutri-
tive value in later stages. In addition, pasture management 
practices can contribute significantly to improve the nutritive 
value of forage, for example, by determining the time when 
the animals should start grazing so that the nutritive value 

of the plant is maximal (Da Silva and Nascimento Júnior 
2007). The use of additive selection indices together with 
the graphic representation allowed a clear visualization of 
the performance of the progenies combining the agronomic 
and nutritive value traits, allowing for a better selection of 
the most promising progenies.
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Table 3. Estimates of genetic gains for selection (%) based on direct selection and selection indices 1 and 2, for the agronomic and the nutritive-value 
traits of the 10 best progenies

Selection TDM %L LDM LSR Regrowth lCP NDFl IVOMDl

Direct 13.53 7.20 17.08 25.77 10.86 4.00 -1.21 2.76

Index 1* 12.85 6.27 15.53 17.56 10.10 -2.30 0.01 -0.84

Index 2** 13.31 6.21 15.80 17.08 9.44 -2.18 -0.10 -0.29

Selection ADFl LIGl stCP NDFst ADFst IVOMDst LIGst -

Direct -0.73 -1.60 1.08 -0.75 -1.20 1.38 -4.46 -

Index 1 0.23 -0.02 -0.20 -0.21 -0.23 -0.11 -1.74 -

Index 2 0.22 0.00 0.08 -0.27 -0.26 0.16 -2.25 -

TDM: total dry matter yield (kg ha-1);% L: percentage of leaves; LDM: leaf dry matter yield (kg ha-1); LSR: leaf: stem ratio; Regrowth: regrowth score; lCP: leaf crude 
protein (% DM), NDFl: neutral detergent fiber of leaves (DM%); ADFl: acid detergent fiber of leaves (DM%); IVOMDl: in vitro organic matter digestibility of leaves (%); 
LIGl : leaf lignin (% DM), stCP: stem crude protein (% DM); NDFst: neutral detergent fiber of stems (% DM); ADFst: acid detergent fiber of stems (% DM); IVOMDst: 
in vitro organic matter digestibility of stems (%); LIGst: lignin in the stems (% DM).
* based on equal weight values of the five agronomic traits
** considering economic weights proportional to 70% for five agronomic traits and 30% for the nutritive-value traits: crude protein, neutral detergent fiber and in vitro 
organic matter digestibility of leaves

Estimação de parâmetros genéticos e seleção de progênies de Brachiaria 
humidicola via índice de seleção
Resumo – Objetivou-se obter parâmetros genéticos para caracteres agronômicos e de valor nutritivo da folha e do colmo de progênies 
de Brachiaria humidicola e comparar a seleção das melhores por um índice de seleção aditivo considerando-se apenas os caracteres 
agronômicos e em conjunto com os principais de valor nutritivo. Avaliaram-se 50 progênies do cruzamento cv. BRS Tupi x H31. O 
delineamento foi em blocos ao acaso com oito repetições. Foram realizados sete cortes em intervalos de 30 a 35 dias no período de 
chuvas e dois com intervalos de 60 dias no período seco. Observou-se variabilidade genética entre progênies para os caracteres. 
As herdabilidades médias de progênies variaram de 49,14% a 75,56% para caracteres agronômicos e de 19,59% a 71,11%, para 
os de valor nutritivo. Houve coincidência de nove das dez melhores progênies quando se usou o índice para somente os caracteres 
agronômicos ou conjuntamente com os principais caracteres de valor nutritivo.
Palavras-chave: Correlação, herdabilidade, repetibilidade, valor genético, valor nutritivo.
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