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ABSTRACT - The objective of this study was to estimate genetic parameters and predict genotypic values in sugarcane
clones (series RB96) by the Reml/Blup methodology. The trial was installed in an unbalanced block design to evaluate the yield
at three locations in the state of Parana. The ranking of the clones regarding yield differed from one location to the other, due
to the genotypic correlation of intermediate magnitude (0.62) across the locations. The two best clones presented a mean
superiority of 28% (RB955466) and 19% (RB965518) over the general mean of the three locations. A comparison of the
methods Mhprvg (harmonic mean of the relative performance of genetic values, according to Resende 2004) and Lin and
Binns (1988) showed that both selected practically the same clones but the Mhprvg method presented the advantage of

providing results in the measurement scale of the evaluated trait.
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INTRODUCTION

Sugarcane is one of the main foreign exchange
sources of Brazil and coversan area of over five million
hectares. The selection of more productive clones by
different genetic improvement programs is one of the
variousfactorsthat have madethiscrop asuccessin Brazil .
Technical details regarding sugarcane improvement
programsin Brazil are given by Barbosa (2000), Cesnik
and Miocgue (2005) and Matsuokaet al. (2005).

The improvement program of RIDESA/UFPR
evaluates new clonesin various environments, allowing
theidentification and recommendation of region-specific
superior clonesaswell as clones with broad adaptability

and yield stability across several environments. A
univariate model that considers all locations
simultaneously is usually appropriate for selection
targeting themean yield across all environments. Still, a
morecomplete modd can allow additional conclusionson:
selection of location-specific genotypes, selection of
stable genotypes across|ocations, selection of responsive
genotypes (highly adaptable) to improved environments,
and simultaneous selection for thethree attributes (yield,
stability and adaptability). The simultaneous sel ection for
these three attributes can be realized by the methods of
Lin and Binns(1988) and Resende (2004).

Our study had the objectives of genotypic
evaluation of sugarcane clones of the seriesRB96 in the
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state of Parand, the estimation of genetic parametersusing
the Reml procedure, prediction of genotypic values of
clonesfor each location and for the mean environment
of al locationsaswell as an eval uation of the adaptability
and stability of the genotypic values predicted by the
Blup procedure.

MATERIAL AND METHODS

Theclonesfor the present study were obtained from
crossingsrealized in the Flowering and Crossing Station/
UFAL/RIDESA in Serrado Ouro, county of Murici, state
of Alagoas, in 1996. The progenies derived from the
crossings were planted at the station of the Centro de
Ciéncias Agrérias of UFSCar, county of Araras, state of
Sao Paulo. A total of 150.000 T1 plantletswere planted out
on the field at the experimental stations of Araras,
Valparaiso (UFSCar) and Paranavai (UFPR). For phase T2,
1490 clones were selected and finally 180 clones passed
on to phase T3 [see Matsuoka et al. (2005) for in-depth
information on the different stages of sugarcane
improvement].

In 2002, the best T3 clones were tested in three
producti on environments: onein the county of Colorado,
on an experimental areaof the mill AltoAlegre; ancther in
the county of Paranavai, at the experimental station of
Paranavai/SCA/UFPR; and the third in the county of
Mandaguagu, on an experimental area of the mill Santa
Terezinha/lguatemi. All these counties lie in the
northwestern region of the state of Parana. Thetrialswere
plantedin April 2002 (Colorado 12/04, Paranavai 02/04 and
Mandaguagt 04/04), plant cane harvested in June 2003
(15/06, 18/06 and 20/06, respectively) and thefirst ratoon
harvested in July 2004 (09/07, 13/07 and 20/07,
respectively).

An experiment wasingalled in each environmentin
a complete random block design with two replications.
The experimental plots consisted of two five meter long
rows spaced 1.4 meters apart. Six stalk segments meter-1
with three buds each were used for planting. Fertilization
consisted of 600 kg ha'! of theformula 05:25:25 and 600 kg
ha? of theformula 20:00:20 onto ratoon (in a proportion of
80kghal of N, 140 kg ha'! of P,Osand 140 kg ha? of K,0)
and atopdressing of 120 kg ha! of N.

One hundred and eighty clones of the series RB96
wereeval uated together with promising clonesof theseries
RB89, RB94, and RB95 plus two commercial standard
cultivarsRB72454 and RB835486.
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The experiment was harvested and sampled by
biometry; three samples of 20 salkswereweighed andthe
number of stalks in one meter along rows of each
experimental plot counted. The yield was calculated as
follows: TCH = (W1S x NSM) x 1000/SPF, where TCH
expresses tons of cane hectare’l, W1S the weight of one
stalk in kg, NSM thenumber of stalksin ameter, and SPF
the spacing between planting rows.

Thefollowing statistical model was adopted for the
evaluation of clones in the randomized block design with
one observation per plot and in various environments or
locations:
y=Xb+Zg+ Wc+ e where
y, b, g, ¢, e= data vectorsof fixed effects (block means), of
(random) genotypic effects of clones, of (random) effects
of thegenotype x environment interaction, and of random
errors, respectively.

X, Z and W = matrixes of incidence of b, g and c,
respectively.
Distributions and structures of means and variances

v| [Xb] _ ) }
| o | g| |le; O O
E| " |=] Var jci=| 0 Io- 0O
c|l |0 | :
e | 0 0 g
el |0
Mixed mode equations:
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h = — ﬁ’;‘ - individual broad-senseheritability
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withinablock;
e = __ S coefficient of determination of the
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effects of genotype x environment interaction;

{3 1 genotypic variance among clones;
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] _: : variance of the genotype x environment interaction;
& *: residual variance among plots;
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Estimatorsof components of variance by Reml viaalgorithm
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C =matrix of the coefficients of themixed mode equations;
tr = trace of amatrix operator;

r(x) =rank of matrix X;

N,g,s= total number of data, number of clonesand number
of genotype x environment combinations, respectively.

In this model, the interaction-free predicted
genotypic values considering al locations are given by
u+ g, whereuisthemean of all locations. For each location
j, thegenotypic valuesare predicted by u; + g + ge, where
u; isthe mean of location j.

Thejoint selection for yield, stability and adaptability
of theplant material wasbased on statistics denominated
harmonic mean of therd ative performanceof the predicted
genetic values (Mhprvg), asdescribed by Resende (2004).
Results of the Mhprvg are similar to those obtained by
the methods described by Lin and Binns (1988) and
Annicchiarico (1992). All analyses were performed on
software Selegen-Reml/Blup, model 54 (Resende 2002).

RESULTS AND DISCUSSION
Components of variance and genetic parameters
The results obtained for components of variance

and genetic parameters at the three locations Colorado,
Paranavai and Mandaguacu in the State of Paranaand for
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thejoint analysisare presented in Table 1, for trait TCH
(thal).

The presence of significant genetic variability
among the clones under study was verified, as
demonstrated by the estimates of heritability and their
standard errors (Table 1). In comparison with the
heritability magnitudesthe standard errorswere of small
magnitude, warranting that the latter would not reach
value zeroviathelower limitsof the confidenceinterval
(provided by approximately -2 timesthe standard errors),
afact that wouldindicate an absence of genetic variahility.
The coefficients of genotypic variation presented val ues
of over 10% in all locations, confirming the presence of
considerable genetic variability. The presence of this
genetic variability shows the possibility of effective
sel ection among clones.

Theheritability estimatesat themean level of clones
attained moderateto high values (0.28 t0 0.55), resulting
in a good accuracy (0.53 to 0.74) in the clone selection
(Table 1). The genotypic correlation of the clone
performance across environmentswas 0.62, presenting a
moderate level of genotype x environment i nteraction of
the complex type, showing that the best clones in one
environment arenot necessarily the best in another. This
justifiesthat the clones' stabilities and adaptabilities are
taken into consideration for selection.

The estimates of broad-sense heritabilities at the
individual level for TCH presented values between 0.13
and 0.38 (Table 1), presenting the lowest valuein thejoint
analysis, dueto the effects of the genotype x environment
interaction. These values are in line with the ones
presented by Barbosa et al. (2004) and Matsuoka et al.
(2005), which ranged from 0.10t0 0.14 and 0.10 t0 0.48,
respectivey. The coefficients of experimental variation for
trait TCH presented moderate magnitudes, expressing
good experimental precision.

Genotypic selection by location and the set of
environments

Table2 presentstheranking and predicted genotypic
values of the best 22 clones (20 of which are new and 2
check clones) and genetic gainsestimated for the sdlection
of the five best, for trait TCH (t hal), in each one of the
threelocationsand also for the joint analysis of thethree
locations. For amean environment represented by thethree
locations, thefivebest cloneswere RB945273, RB955466,
RB965602, RB965731, and RB965718. Among thesefive
superior genotypes, three are new clones. Genotypes
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Table 1. Estimates of coefficients of individual heritability in the broad sense (!E_j), heritability of the clone mean (f;.?'.,)v genotypic
variance (¢ 7), variance of genotype x environment interaction (cff ), residual variance among plots (df ), individual phenotypic
variance (o , ), genotypic correlation across locations (J‘A‘“,ur ), accuracy in clone selection (f,,‘-: ), general mean, coefficient of genetic

variation (CVg%), and coefficient of experimental variation (CVe%) for trait TCH (tons of cane per hectare) in sugarcane clones (series

RB96) in three environments in the state of Parana.

Estimates Environment 1 Environment 2 Environment 3 Joint analysis
(Colorado) (Paranavai) (Mandaguagu)
hf 0.38 = 0.09 0.33 + 0.08 0.16 + 0.06 0.13 + 0.03
;}: 0.55 0.50 0.28 0.45
U

o ' 182.80 246.84 378.15 149.75

e D 92.86

o : 297.99 492.30 1959.76 891.47
o ,: 480.79 739.14 2337.92 1134.09
"
;;.u':.lr --------------------- 0.62

-~
I'm;-_ 0.74 0.71 0.53 0.67

i
General mean 72.77 93.39 152.78 106.45
CVg% 18.58 16.82 12.73 11.49
CVe% 23.72 23.76 28.97 28.05

RB945273 and RB965731 were evaluated in only one
environment; nevertheless, the Blup methodol ogy all owed
their inclusion in the ranking for the mean environment
represented by the three locations. Their predicted
genotypic values for location 3 were penalized by a
fraction given by themagnitude of the interaction genotype
X environment. Genetic gainsat alevel of 21.27% can be
obtained with the selection of these five clones.

At the first location, the five best clones were
RB955466, RB955560, RB965602, RB965699, and RB965674.
At the second | ocation, thefive best cloneswere RB955466,
RB965674, RB965648, RBI65718, and RBI65518. At thethird,
thefive best cloneswere RB965602, RB945273, RB965689,
RB965564, and RB965518 (Table 2). Among thefivebest, at
least two clones in each location are coincident with the
best in the mean of the three locations. This selection by
location usestheinformation of all locationstogether and
is therefore a superior and more precise procedure than
selection based on the data of each detached location.
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Joint selection for yield, stability and adaptability

Among thevarious methodol ogies used to estimate
the stability and adaptability, the most commonly used
are those based on linear regression, as for examplethat
of Eberhart and Russell (1966). In this methodol ogy, the
stability and the adaptability are estimated by distinct
parameters [coefficient of regression (b)) and regression
deviations (S%d)), respectively], making the s multaneous
interpretation of results and selection for productivity,
stability and adaptability difficult.

Currently, moresimpleinterpretation proceduresare
preferred for the analysis of stability (constancy of
genotypic performance across environments) and
adaptability (ability of response to environment
improvement). In this sense, measures that incorporate
both (stability and adaptability, together with yield) in a
single statistical analysis have been acclaimed, such as
themethodsof Annicchiarico (1992), Lin and Binns (1988)
and modified procedures (Cruz and Carneiro 2003). In the
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Table 2. Genotypic values of the 22 sugarcane genotypes under study and predicted genetic gains of the five best ones for trait TCH
(tons of cane per hectare) in three environments (Colorado, Paranavai and Mandaguacgu in the State of Parand) and in the joint analysis.
2004. The sum of ui + g + gei is equal to the mean of location i (u;) plus the effects of genotypes (g) and the genotypes x location

interaction i (ge).

Environment 1 Environment 2

Environment 3 . .
Joint analysis

(Colorado) (Paranavai) (Mandaguagi)
Clones Genetic  Genetic Clones Genetic  Genetic Clones Genetic  Genetic Clone Genetic  Genetic
values gain values gain values gain values gain
u +g u+ g+ . ut+ g+ P P
Igc;g (%) gl.'; (%) gc: (%) (u+g (o)

RB955466 96.88 32.68 RBY55466 132.31 4143 RBY65602 192.46 26.06 RB945273 130.78 22.86
RB965560 96.64 32.52 RB965674 115.77 32.57 RB945273 192.07 2593 RB955466 130.00 22.49
RBY65602 96.37 3234 RBY65648 115.71 29.60 RB965689 177.83 22.78 RBY65602 129.60 22.24
RB965699 91.83 30.69 RB965718 114.67 27.83 RB965564 173.49 20.50 RB965731 129.32 22,05
RBY65674 91.06 29.49 RB965518 112.06 26.22 RB965518 173.48 19.12 RB965718 125.76 21.27
RB965518 89.72 RB965560 110.95 RBI66256 173.15 RB965648 123.40
RBO65648 89.06 RB965741 110.93 RB955466 172.97 RBO65518 122,93
RB965688 88.98 RB965689 110.79 RB882698 172.70 RB965743 122.70
RB965743 88.67 RB965657 110.39 RB965743 171.24 RBI65674 121.51
RBO65718 88.44 RB965743 110.23 RB965731 170.32 RB965699 121.40
RB8R2698 88.07 RB966200 107.78 RB965698 169.46 RB965689 121.18
RB965657 §7.80 RB893161 106.18 RB965645 169.24 RB965560 120.34
RB965741 86.01 RB892677 105.91 RB965624 169.12 RB8R2698 119.36
RB966200 83.01 RB9656Y9 105.80 RB965591 168.78 RBY65591 118.74
RB965564 84.24 RB965688 105.71 RB965574 168.67 RB966256 118.54
RB965689 84.06 RB965574 105.69 RB966200 168.61 RB965657 118.47
RB965641 §4.05 RB882698 105.31 RB965657 167.92 RBY65625 118.14
RBY965675 83.99 RB965658 104.59 RB965586 167.27 RB965741 117.95
RB892677 §3.95 RB965614 104.50 RBY65517 166.93 RBY66200 117.83
RB966256 83.94 RB965546 104.33 RB965741 166.59 RBI65688 117.54
RB72454% 78.21 RB72454% 100.45 RB72454% 161.63 RB72454% 112.23
RBE35486* 66.57 RB835486% 86.57 RB835486* 146.57 RBR35486* 102.15

* Standards in use in the state of Parana

context of the mixed modes, one method of ranking
genotypes simultaneoudly for its genetic values (yield)
and stability isthe Blup procedure under harmonic means
(Resende 2002). The lower the standard error of the
genotypic performance across locations, the higher the
harmonic mean of the genotypic values across locations.
This means that the selection for Mhgv implies a
simultaneous selection for yield and stability.

In terms of adaptability, a simple and effective
measurein the context of the mixed modelsisthereative
performance of genotypic values (Prvg) across the
environments. In this case, the predicted genotypicvalues
(or original data) are expressed as a proportion of the
general mean of each location and later the mean value of
this proportion across locationsis obtained. Thereative
performance of phenotypic data has commonly been used
for along time (Wright et al. 1966) and represents the
basisof the method of Annicchiarico (1992).
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Simultaneous selection for yield, stability and
adaptability in the context of mixed models can berealized
by the method Mhprvg. The method allows the
simultaneous selection for the three cited attributes and
hasthefollowing advantages: (i) it considersthegenotypic
effects as random and therefore provides stability and
adaptability at the genotypic and not the phenotypicleve;
(ii) it isableto deal with unbalanced data; (iii) abletodeal
with a nonorthogonal design; (iv) able to deal with
heterogeneity of variances; (v) and able to consider
correlated errorswithin locations; (vi) it providesgenetic
valueswhich already include the discounting (penalization)
of theinstability; (vii) it can be used with any number of
environments; (viii) it isableto consider the stability and
adaptability in the plant selection within aprogeny; (iv) it
does not depend on the estimation of other parameters
such as coefficients of regression; (x) it bringsforth results
inthesamedimension or scale of the evaluated trait; (xi) it

Crop Breeding and Applied Biotechnology 5:426-434, 2005



Genotypic evaluation and selection of sugarcane clones in three environments in the state of Parana

all ows to compute the genetic gain with selection by the
three attributes simultaneoudy. Theselast two factorsare
quite important. Other methods such as that of Lin and
Binns (1988) provide resultsthat arenot directlyinterpreted
asgeneticvaluesand do thereforenot allow the cal culation
of the geneticgain inthetrait composed of yield, stability
and adaptability. The method of Annicchiarico (1992)
additionally depends on suppositions of Z values.

Table 3 presentsresults of stability and productivity
(Mhgv - harmonic mean of the genotypic values across
locations), adaptability and productivity (Prvg - relative
performance of the genotypic valuesin relation tothemean
of each location), and stability, adaptability and
productivity simultaneously (Mhprvg - harmonic mean of
thereative performance of the genotypic values) for trait
TCH (t hal) in the 20 best clones among those eval uated
inall locations.

Table 3 showsthat the ten best clones based on the
criteriaPrvg, Mhgv and Mhprvg are not exactly the same
best ten by the criterion of mean productivity (Table 4).
The accordance was 80% among the best ten and the order
among the matches wasinverted. Thisevidencesthat the
use of these new attributes or criteria of selection can
enhance selection. The two best clones by the criterion
Mhprvg presented amean superiority of 28% (RB955466)
and 19% (RB965518) over the general mean of thethree
locations. To compute these val uestheinstability of clones
across the locations was discounted and simultaneously
the ability of response (adaptability) to environment
improvement added. These proprieties are intrinsic to
method Mhprvg. The values of Prvgand Mhprvg indicate
exactly themean superiority of thegenotypeinrelation to
themean of theenvironment whereit wascultivated (Table
3), S0 genotype RB955466 respondsin the mean 1.28times
tothe mean of theenvironment whereit was planted. The
Mhprvg *MG value provides the genotypic mean value
of the clones in the evaluated locations, a value which
already includes the penalization by the instability and
capitalization on adaptability.

The five best clones for the Mhprvg method-based
s ection were RB955466, RB965518, RB965648, RB965718,
and RB965743. This selection providesagain of 19.80%
over the general mean of the three environments,
simultaneously considering vyield, stability and
adaptability across locations.

Table 4 presents (only the 20 best of the clones
evaluated in all locations) results of the simultaneous
selection for yield, adaptability and stability using the
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method of Lin and Binns(1988) for the predicted genctypic
values. The genotypic val uescapitalizing on theinteraction
mean effects (gem) in the various|ocations are presented
inthe sametable.

Among the 10 best clones sdlected by Mhprvg, nine
coincide with the 10 clones selected by the method of Lin
and Binns (1988). By thismethod, the plantswith lowest Pi
statistics values represent the best material. According to
themethod of Lin and Binns (1988), the only genotypethat
was not coincident was RB966200 ranked tenth by this
method and thirteenth by the Mhprvg method, i.e., in very
close positions. The estimated correlation between the
parameters of the two methods was of high magnitude
(-0.9487). The method of Annicchiarico (1992) was also
computed and presented an absolute correl ation of thesame
magnitude (though positive) with the Mhprvg method. This
confirms that the three methods use basically the same
principlesand concepts. Method Mhprvg hasthe advantage
of providing resultsin the same measurement scale of the
trait, which can beinterpreted directly as genetic valuesfor
the evaluated trait. This also makes the cal culation of the
genetic gain with simultaneous selection for yield,
adaptability and stability possible, whereasitisnot possible
with the method of Lin and Binns (1988). So the Mhprvg
statistics can be used advantageously in the context of
mixed model swith random geneticeffects. Theconsderation
of the genetic effects and the interaction g x e as random
also offers an advantage over the method Ammi (Gauch
1988), which dealswith these effectsasfixed and therefore
acts at the phenotypic and not the genotypic levd. It is
important to point out that the Blup of theinteraction effects
already dliminatesthe noi ses of these effects, smilar tothe
Ammi method, asdescribed by Resende (2004).

Comparison among the various predictions of genotypic
values

Six modalities of genotypic values were predicted
for each done (a) per location (u+g + ge, Table 2); (b) for
variouslocations, free of theg x einteraction (u+ g, Table
2); (c) for thelocation mean, capitalizing on the mean effect
of theinteraction (u + g + gem, Table 4); (d) for various
locations, penalizing by theinstability of each genotype
(Mhgv, Table 3); (e) for the mean of locations, capitalizing
on the genotype-specific ability of response to
environment improvement (Prvg, Table 3); (f) for the
location means, penalizing by the instability and
capitalizing on the adaptability (Mhprvg, Table3).

In terms of inferences on the expected yield, the
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Table 3. Stability of genotypic values (Mhgv), adaptability of genotypic values (Prvg), stability and adaptability of genotypic values
(Mhprvg) to TCH (tons of cane per hectare) of the 20 best clones plus two controls

Genotype Mhgv Genotype Prvg Prvg*MG Genotype Mhprvg Mhprvg*MG
RB955466 126.79 RB955466 1.29 137.39 RB955466 1.28 136.21
RB965560 116.71 RB965648 1.19 126.43 RB965518 1.19 126.23
RB965648 116.37 RB965518 1.19 126.36 RB965648 1.18 126.14
RB965518 116.13 RB965560 1.18 125.62 RB965718 1.17 124.58
RB965718 115.13 RB965718 1.17 124.95 RB965743 1.17 124.50
RB965743 114.55 RB965743 1.17 124.63 RB965560 1.17 124.34
RB965657 113.63 RB965689 1.17 124.14 RB965689 1.17 124.12
RB965689 113.01 RB965657 1.16 123.50 RB965657 1.16 123.33
RB965699 112.87 RB882698 1.15 122.82 RB882698 1.15 122.70
RB882698 112.61 RB965741 1.15 122.53 RB965741 1.15 122.36
RB965741 112.60 RB965699 1.15 121.95 RB965699 1.14 121.29
RB965688 112.08 RB965688 1.14 121.58 RB965688 1.14 121.28
RB966200 111.23 RB966200 1.14 121.32 RB966200 1.14 121.26
RB966256 109.31 RB966256 1.13 119.86 RB966256 1.13 119.81
RB965658 108.92 RB965574 1.12 119.31 RB965574 1.12 119.29
RB965591 108.39 RB965564 1.12 118.91 RB965564 1.12 118.76
RB965564 108.33 RB965658 1.11 118.70 RB965658 1.11 118.63
RB966215 107.61 RB965591 1.11 118.59 RB965591 1.11 118.57
RB893161 107.14 RB965625 1.10 116.99 RB965625 1.10 116.91
RB965625 107.13 RB965614 1.10 116.92 RB966215 1.10 116.70
RB72454* 103.70 RB72454* 1.07 113.62 RB72454* 1.07 113.61
RB835486* 91.61 RB835486* 0.95 100.89 RB835486* 0.95 100.87

* Standards in use in the state of Parana

genotypic values must be used as follows:

(i) For planting in each location of the experimental
network: consider genotypic val ues (genetic means)
asdescribed in (a);

(i) For planting in various other locations with the
same pattern of interaction g x e of the experimental
network: consider genotypic val ues (genetic means)
describedin (c) or (e);

(iii) For planting in other unknown locations or with a
different pattern of g x e interaction from the one of
the experimental net or with high environmental
heterogeneity within locations: consider genotypic
values (genetic means) described in (b) or (d);

(iv) for plantingin variousother locationswith avaried
pattern of interaction g x e: consider genotypic
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values (genetic means) described in (f).

Themethods that penalizethe predicted genotypic
valuesmost are, in order, (d) and (b); (f), (€) and (¢); (a).
Among these, (d) and (b) aresimilar, although (d) tends
to besuperior, in consideration of the concept of stability,
by specifying the interaction for each genotype better.
Methods (), (€) and (f) also generate more similar results
to each other. Generally speaking, one can say that the
methods Mhgv and Mhprvg are safe options and Mhgv
isalittle more conservative.

In the present study, clone RB955466 ranked first
for al criteria (yield, stability, adaptability) and thethree
jointly among the genotypes evaluated in all locations.
In the other positions there was a certain criterion-
dependent variation of genotypes (Tables 3 and 4).
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Table 4. Genotypic values capitalizing the mean interaction (gem) in the different locations, as well as stability and adaptability of
genotypic values for TCH (tons of cane per hectare) by means of the method (Pi) of Lin and Binns (1988) where i =3 (¥G, - M )" /(2L] ,

K7, is the genotypic value of genotype i in location j, & is the maximum genotypic value in location j and L is the nulmber of locations.

Genotype u+g+gem Genotype Pi

RB955466 134.87 RB955466 63.34
RB965718 129.76 RB965518 136.92
RB965648 126.91 RB965689 140.29
RB965518 126.34 RB965648 146.00
RB965743 126.07 RB965743 167.58
RB965699 124.49 RB965718 181.94
RB965689 124.22 RB965657 194.15
RB965560 123.22 RB882698 199.46
RB882698 122.03 RB965741 207.35
RB965591 121.29 RB966200 218.54
RB966256 121.04 RB966256 238.00
RB965657 120.96 RB965574 247.05
RB965625 120.56 RB965688 255.73
RB965741 120.34 RB965564 266.88
RB966200 120.19 RB965591 268.14
RB965688 119.83 RB965560 277.93
RB965574 119.66 RB965658 282.70
RB965564 119.53 RB965699 293.65
RB955452 118.74 RB965698 320.17
RB965658 118.07 RB965625 320.81
RB72454* 113.43 RB72454* 385.63
RB835486* 101.26 RB835486* 798.76

* Standards: commonly used cultivars in the state of Parana

CONCLUSIONS

The heritabilities of the clone mean presented
moderate to high magnitudes, allowing selection
accuracy in arange of 53 to 74%.

Among the clones evaluated in all locations, the
two best presented a mean superiority of 28% (RB955466)
and 19% (RB965518) over the general mean of thethree
locations.

Theval ues of genetic gain were calculated including

Crop Breeding and Applied Biotechnology 5:426-434, 2005

the penalizing of clonesby theinstability acrosslocations
and simultaneoudly capitalizing on the adaptability, using
intrinsic proprieties of the Mhprvg method.

The methods Mhprvg, Lin and Binns (1988) and
Annicchiarico (1992) selected practically the sameclones
for TCH. The Mhprvg method however presented the
advantage of providing results in the same scale of
measurement of the evaluated trait and further allows
thecalculation of thegenetic gain with sdlection of these
three attributes jointly.

433



RA Oliveira et al.

Avaliacao genotipica e selecao de clones de cana-de-
acucar em trés ambientes no estado do Parana

RESUMO - O objetivo deste trabalho foi estimar parametros genéticos e realizar a predi¢do de valores genotipicos em
clones de cana-de-aclcar, série RB96, utilizando a metodologia Reml/Blup. O experimento foi instalado em blocos,
desbalanceados, sendo avaliada a produtividade em trés locais de producdo no Parand. Observou-se altera¢cdo no ordenamento
dos clones para a produg¢do ao longo dos locais, devido a correlagcdo genotipica de média magnitude (0,62) através dos
locais. Os dois melhores clones apresentaram superioridade média de 28% (RB955466) e 19% (RB965518) sobre a média
geral dos trés locais. Ao comparar os métodos Mhprvg (média harménica da performance relativa dos valores genéticos
preditos, conforme Resende 2004) e Lin e Binns (1988), observou-se que ambos selecionaram, praticamente, 0S mesmos
clones. Entretanto, o método Mhprvg apresenta vantagem de fornecer resultados na escala de medi¢do do carater avaliado.

Palavras-chave: Saccharum spp., selecdo clonal, Reml/Blup, méodo Mhprvg.
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