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ABSTRACT

This study aimed to evaluate the efficiency of simultaneous selection (selection indices) using estimated genetic
gains in yellow passion fruit and to make a comparison between the methodologies of Mulamba & Mock and Elston.
The study was conducted with 26 sib progenies of yellow passion fruit for intrinsic production characteristics including
fruit number fruit mass, fruit length and diametand for the fruit characteristics skin thickness, soluble solids and
acidity. Two methodologies were applied: first, in the joint analysis of fruit characteristics and of intrinsic production
characteristics in a single phase of selection; and second, in the analysis in two phases, in which priority was given to
the intrinsic production characteristics in the first phase, and latére second phase, the best fruit characteristics
were chosen among the progenies of the first phase. The analysis of variance was applied to the data to detect genetic
variability among progenie$he Elstons selection indice was unable to provide distribution of genetic gains consistent
with the purposes of the studys it selected a single progeny of passion fruit. Howdlverindex based on the sum
of ranks of Mulamba & Mock was more suitable, as it provided a balanced distribution of gains, selecting a larger
number of progenies. The methodology of selection using indices is advantageous in passion fruit, since it contributes
to higher genetic gains for all the traits evaluated, and the selection in a single phase was proved efficient for progeny
selection.
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RESUMO

Selecao simultanea por indice de selecdo em progénies de maracujazeiro-azedo

Este trabalho objetivou a verificagdo da eficiéncia da selecdo simultanea (indices de sele¢éo), por meio dos ganhos
genéticos estimados, e pela comparacéo das metodologias de Mulamba & Mock e de Elston. O trabalho foi realizado
na Universidade Federal ¥écosa, avaliando-se 26 progénies de irmados germanos de maracujazeiro-azedo, para as
caracteristicas intrinsecas da producao, tais como: numero de frutos, peso do fruto, comprimento e didmetro do fruto;
e para as caracteristicas do fruto, como: espessura de casca, teor de soélidos soluveid® didanetodologias
foram aplicadas, primeiro, na analise conjunta das caracteristicas do fruto e das caracteristicas intrinsecas da produ-
¢do, em um Unico momento de selec¢éo, e, segundo, na analise em dois momentos, na qual priorizaram-se as caracteris
ticas intrinsecas da producéo, no primeiro momento, e, posteriormente, no segundo momento, escolheram-se, entre as
progénies selecionadas do primeiro momento, as melhores para caracteristicas do fruto. Os dados foram submetidos &
analise de variancia, a fim de se verificar a existéncia de variabilidade genética entre as pviegcms.se que a
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utilizacdo do indice de sele¢do de Elston nao foi capaz de proporcionar distribuicdo de ganhos, condizentes com os
propositos do trabalho, ao selecionar uma Unica progénie de maracujazeiro. O indice baseado na soma de ‘ranks’ de
Mulamba & Mock revelou-se mais adequado, pois promoveu distribuicdo de ganhos equilibrada, selecionando maior
namero de progénie&A.metodologia de sele¢éo por indices € vantajosa em maracujazeiro, uma vez que contribui para
maiores ganhos totais para os caracteres avaliados, sendo que a estratégia de selecdo em um Unico momento revelou-
se eficiente na selecdo das progénies.

Palavras-chavePassiflora edulisSims, anélise multivariada, ganhos genéticos, melhoramento vegetal.

INTRODUCTION meeting the purposes of breeding. It is important, thus, to
identify the selection criteria that promote changes in the

Ir_1 ref:ent yeafs the area under passmn_iﬂas(smora desired direction and in the characteristics of interest of a
edulisSims) cultivation has been expanding to meet ﬂl?reeding program (Rei al.,2004)

demand of the market for fresh fruit. Howevathough

Brazil is th & | t prod f ion fruit. th Cruz et al (1993) found positive results using the
razitis .e Wor age§ producer ot passion fiult, N 4ice5 of Mulamba & Mock (1978), Elston (1963) and
average yield per area is 14.15 tlyaar (IBGE, 2010),

. . . Williams (1962) in full-sib progenies of maize.
considered well below the potential of which the crop is Paivaet al (2002) verified the efficiency of the

capable. Thls low yield hag been attributed to the limited ethodology of Mulamba & Mock (1978) in the selection
number of improved varieties and the low technology o - T .
. of Barbados cherryMalpighia punicifolial.) progenies,
cultivation used by farmers. . . . o .
. : . . _ ._in comparison with the traditional method of selection
Passion fruit breeding programs aim at improvin

%mon rogenies and within progeBymilar results were
morphological, physiological and agronomic traits that g prog progesym

t tost al., (2 ho f light
promote increased productivitynproved fruit quality and reported by Santost al,, (2008), who found a slig

. . superiority of this methodology in the selection of passion
search for genotypes resistant or tolerant to importapt

: . . rL]Jit progenies for scab incidence as compared with the
pests and diseases, as well as with greater stability.o

. . ndex of Pesek & Baker
production (Gongalvest al., 2007, Pimentett al., 2008, | T);lere are superior genotypes of passion fruit selected
Santoset al.,2010, Santost al.,2011).

Several breeding methods are applicable to assigx simultaneous selection based on the intrinsic
9 PP P roduction characteristics, such as fruit number and fruit

fruit, aiming to increase the frequency of favorable alleles . .
I L . Size, when compared with the same method of selection
or exploitation of hybrid vigor (Meletét al.,2000). Thus, . o L
- . L . ased on the fruit characteristics, such as skin thickness,
it is possible to obtain improved populations for severa . L
. ) . o . _ ... Soluble solids and acidity
traits of interest and still maintain the allelic variability in

. . . In this context, the objective of this study was to
the self-incompatibility loci (Suassueéal.,2003). ) 4

L . o : romote simultaneous selection (selection indices), in a
Attaining selection for complex traits is espeuall)P. .
single phase and in two phases, based on the

difficult, such as obtaln-lng a genotype with acceptablehgracteristics evaluated, in 26 sib progenies of yellow
averages for several traits, therefore, methods are nee edion fruit

to facilitate the selection. Selection indices were developgg
to enable the S|mult_ane.ous sele_ct|o_n of tra|t_s, a teChquﬁATERIALS AND METHODS
that allows the objective application of simultaneous
selection of a number of agronomically important traits Twenty-six sib progenies of yellow passion fruit
(Vilarinhoet al.,2003). (Passiflora edulisderived from crosses among progenies
For this reason, Smith (1936) proposed the theory sélected for yield and fruit quality in two commercial fields;
the selection index, which is widely used in planone located in the municipality of Jacinto Machado, and
breeding. This technique has been undergoing changts other in the municipality of Guiricema, MG; were
evaluations and comparisons with other methods efaluated at the experimental field of the Department of
selection so as to ensure greater reliability of the resuRdant Science, Federal Universit\w€osa, from October
(Martinset al.,2006, Gongalvest al.,2007, Santost to December 2004.
al., 2008). The plants were arranged in a spacing of 3.0 m between
There are some difficulties and limitations in usingows and 3.5 m between plants, totaling 950 plants/ha in
selection indices, howevethey provide valuable arandomized block design with three replications and four
selection gains, adequately distributed among the traitgants per plotVines were trained to a single supporting
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wire trellis (1.2 mm diameter) at 1.80 m high, and alprogenies for fruit numbefruit fresh mass, fruit length
cultivation practices usually recommended for the croand fruit diameter; and in the second phase, the selection
were carried out. among the 13 previously selected progenies produced

Priority was given to the joint analysis of thethe five best progenies for the other traits, which
characteristics of plants and fruits in a single phase obrresponds to a selection pressure of 38%.
selection, and then the analyses of plants characteristicsThe main objective of using the methodology of
were made, ignoring the characteristics related to frugelection in a single phase and in two phases was that the
and the best plants were selected and analyzed in a secamibunt of progenies at the end of both cycles should
phase for the selection of those with the begtorrespond to 25% of the total progenies. The progenies
characteristics of fruit. will be recombined to form the population for the next

Ten fruits from natural pollination, showing at leasselection cycle. The statistical analyses and simultaneous
30% of yellowish skin colgrwere collected from each selection were performed using the software GENES (Cruz,
plant. The following characteristics were recorded: numb006).
of fruits per plant (NF), at the first peak of production in
the. first year (December 2004); fruit mass (FM), from BESULTSAND DISCUSSION
digital scale in grams (g); average shell mass (SM), from a
digital scale in grams (g); average pulp mass (PM), by In this work, a greater predicted genetic gain was
subtracting the shell mass from fruit mass (PM = FMebtained by using the methodology Mulamba & Mock,
SM), fruit length (FL), measuring the longitudinal axis ofwvhen the selection in a single phase was superior or simi-
the fruit with a digital caliper in millimeters (mm); averagdar to the selection performed in two different phases,
fruit diameter (FD), by measuring the widest equatoriaxcept for the trait fruit mass (FWéble 1). Five progenies
region of the fruit using a digital caliper in millimeters(5, 7, 13, 17 and 19) were selected based on the physico-
(mm), rind thickness (R, from the middle portion of sliced chemical characteristics evaluated in the yellow passion
fruits using a digital caliper in millimeters (mm), averagdruit, in a single phase. Five progenies (7, 11, 13, 17 and
content of soluble solids (TSS), using a hand digitdl9) were also listed for the selection in two phases, and
refractometer witthTC (0-32 °Brix), in an aliquot of juice the coincidence of three progenies between the strategies
from each fruit; average titratable acidityA)T using a allows us to infer the existence of a good relationship
digital buret, as grams of citric acid per 100 mljuice. ~ between them.

Using the indices based on the weight-free index or TheWeight-Free Index of Elston (1963) provided high
parameters (Elston, 1963) and those based on the raa#ection gains, in a single phase, for fruit numpelp
summation index of Mulamba & Mock (1978), which rankgnass and rind thickness, which appeared with negative
the genotypes in relation to each trait, by assigning highgains due to the direction of the selectioal{ié 2). In
absolute values to those of better performance and, thenntrast, when using the partition of the selection by the
the values assigned to each trait are summed, obtainfakgton’s index in two phases, there was higher genetic
the sum of the genotyme’ranks, which results in an gain for the fruit numberin the first phase, and rind
additional score taken as a selection index (@tual., thickness, in the second phase.

2004). Oliveiraet al.,(2008) reported greater desired gains

Data were subjected to a preliminary analysis dbr fruit weight, pulp yield, length and width of fruit and
variance to detect genetic variability among progeniekirger number of fruit per plant in yellow passion fruit,
The prediction of gains was made to achieve an ideotypghen using the weight-free index (Elston, 1963). The
and the best progenies were selected based on #uthors proposed the use of the Elstamdex in selecting
performance on the fruit number (above 50 fruits/plantplants to be recombined and initiate a new selection cycle
fruit fresh mass (above 200 grams), length (above 80 mrt),create new varieties of passion fruit.
fruit diameter (above 70 mm), fresh mass of pulp (above Likewise, Martinset al.,(2006) found that the weight-

90 grams), fresh mass of shell (below 110 grams), riritke index of Elston (1963) showed a trend of improvement
thickness (below 4.0 mm), soluble solids (above 11 ° Brix traits evaluated in eucalyptus, suggesting that this is
and total titratable acidity (above 2.5 grams of citric acidue to the building structure of the index, which
per 100 ml of juice). establishes minimum levels of selection for each trait.

When the indices were applied to all the traits jointly ~ Similar results were reported by Gongcalegsal.,
in a single phase, the selection pressure considered W2807), working with prediction of genetic gains for fruit
20%, resulting in the five best progenies; whereas ttipiality in yellow passion fruit based on the selection
selection indices applied in two phases aimed to selgadices of Smith & Hazel (SH), Pesek & Baker and Mulamba
50 % of the progenies in the first phase, resulting in 18 Mock; they verified that the SH index produced the
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lowest predicted gain, resulting in poor gains, howevephases, while the Elstanindex selected less progenies
the indices of Mulamba & Mock and Pesek & Bakeffour), howevey the progenies 13, 17 and 19 were
provided greater predicted gains, with a slight superioritgoincident between the two methodologies.

for the index of Mulamba & Mock (1978). The difference observed in the selection of genotypes

When comparing the genetic gains obtained by tHsy these two methodologies was also reporte®dusr
rank summation index of Mulamba & Mock and theconceloset al., (2010) when working with selection of
weight-free index of Elston, it was found that for a singlerogenies of alfalfa.
phase of selection, the indices showed similar genetic Similar results, regarding the two methodologies, were
gains, with a slight superiority for the index of Mulambalso found by Lessat al.,(2010), aiming to select diploid
& Mock (Tables 1 and 2). Howevierhen the indices are hybrids (AA) of banana using three non-parametric
compared in two phases, the genetic gains obtained inglices; they concluded that the indices of Elston (1963),
the two methodologies were similar; the Elstoimdex Mulamba & Mock (1978) and Schwarzbach (19%&cited
was superior for fruit number and rind thickness, whilén Wricke & Weber 1989 were eficient to rank the diploid
the index of Mulamba & Mock was superior for fruitbanana hybrids, howevehe first two indices provided a
mass and shell mass. better ranking.

Vasconcelost al., (2010) found that the highest In intrapopulational breeding programs of popcorn
estimates of genetic gain for productive, morphologicaimed at obtaining higher genetic gains for yield and
and chemical characteristics in superior genotypes pbpping expansioNilarinhoet al.,(2002, 2003), working
alfalfa were obtained with the indices of Mulamba & Mockwith selection of inbred progenies S1 and S2, and Santos
(1978), distance from the ideotype and the Elstordex et al.,(2007), working with the selection of half-sib families,
(1963). found that the index of Mulamba & Mock provided the

Cruzet al.,(1993) and Costet al.,(2004) also found best gain estimates.
positive results using the indices of Mulamba & Mock in  Table 3 shows the results for the selection in two
studies with corn and soybean, respectively phases using the Elstenhdex in the first phase and the

In this study the methodology of Mulamba & Mock index of Mulamba & Mock in the second phase. The
selected five progenies (5, 7, 13, 17 and 19) in a singbeedicted gains in the first phase were similar to those
phase, while the method proposed by Elston selected ownlytained by the Elstos'index (Bble 2), when using the
one (19) (aAbles 1 and 2) he index of Mulamba & Mock selection in two phases. Howeyéne genetic gains in
also selected a greater number of progenies (five) in twloe second phase, using the index of Mulamba & Mock,

Table 1- Estimates of predicted genetic gains using the rank summation index of Mulamba & Mock for the selection of progenies in
yellow passion fruit in a single phase and in the first and second phases.

Selection Traits SG % (Predicted Mean) Selected Progenies
NF 18.04 (71.20)
FM 3.63 (228.30)
FL 5.3 (95.92)
FD 0.86 (79.58)
Single Phase PM 5.93(110.33) 5,7,13,17 and 19
SM 0.54 (117.96)
RT -3.47 (4.39)
TSS -3.8 (13.09)
TA 0 (2.92)
NF 3.37 (59.60)
1stPhase FM 6.43 (225.60) 2,4,5,6,7,11, 13, 16, 17, 18, 19, 24 and 26
FL 3.61 (94.52)
FD 0.90 (79.96)
PM 0 (109. 18)
SM -1. 65 (116.77)
2" Phase RT -0.16 (4.38) 7,11, 13,17 and 19
TSS -0.13 (13.06)
TA 0 (2.91)

NF: number of fruits per plant; FM: fruit fresh mass (g); FL: fruit length (mm); FD: fruit diameter (mm); PM: pulp fresh mass (g); SM: shell
fresh mass (g); R rind thickness (mm)TSS: total soluble solids (°Brix); arih: total titratable acidity (% citric acid per 100 ml of juice).
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Simultaneous selection in progenies of yellow passion fruit using selection indices 99

were zero or very close to zero, indicating the northe genetic variability of the population and thus reducing
occurrence of gains and the similarity of the progeniesrrors that can lead to unsatisfactory results.

selected with the methodology in two phases, when using Cruzet al., (2004) discuss that selection based on a
the Elstons index. single trait is inappropriate, because it results in a superi-

Table 4 shows the means (+ s.d.) for each tradr final product with respect to that trait, but may lead to
evaluated for selection of the 26 progenfeaong these performances not so favorable for the other traits.
progenies, for the set of traits evaluated, the progeni@scording to Oliveireet al. (2008), increased success in
13, 17 and 19 stand out with means that correspondedsglection can be achieved by the simultaneous selection
those sought by breeding programs, indicating the®é traits, hence the use of selection indices becomes an
progenies as suitable for crosses that will provide a nefficient alternative because it allows the selection based
breeding population. on a number of traits of interest.

Studies using selection indices for breeding programs Thus, the simultaneous selection of traits in yellow
of passion fruit are scarce, although the importance péssion fruit, using the index of Mulamba & Mock, allowed
obtaining efficient methodologies for the selection ofhe selection of genotypes that accumulated genetic gains
progenies with agronomically important traits, maintainingn all traits, even though these gains have been balanced.

Table 2- Estimates of predicted genetic gains using the weight-free index of Elston in the selection of progenies of yellow passion
fruit in a single phase and in the first and second moments.

Selection Traits SG % (Predicted Mean) Selected Progenies
NF 17.35 (70.52)
FM 3.48 (227.66)
FL 3.81 (94.30)
FD 0.36 (78.90)
Single Phase PM 8.52 (116.60) 19
SM -3.1 (111.06)
RT -6.78 (3.92)
TSS -2.45 (13.41)
TA 0 (2.93)
NF 14.26 (67.45)
1st Phase ';'I\_/I 23011(5;2;;) 1,2,3,4,5,6,11,12,13, 16, 17,19 and 25
FD 0.56 (79.18)
PM 0.14 (110.25)
SM 0 (114.92)
2" Phase RT -5.05 (4.31) 3,13,17 and 19
TSS -0.14 (13.30)
TA 0 (2.98)

NF: number of fruits per plant; FM: fruit fresh mass (g); FL: fruit length (mm); FD: fruit diameter (mm); PM: pulp fresh mass (g); SM: shell
fresh mass (g); R rind thickness (mm)TSS: total soluble solids (°Brix); anih: total titratable acidity (% citric acid per 100 ml of juice).

Table 3- Estimates of predicted genetic gains using the weight-free index of Elston in the first phase and the rank summation index
of Mulamba & Mock in the second phase of selection of progenies of yellow passion fruit.

Selection Traits SG % (Predicted Mean) Selected Progenies
NF 14.26 (67.45)
15 Phase FM 2.01 (221.3) 1,2,3,4,5,6,11,12, 13, 16,17, 19 and 25
FL 3.1 (93.53)
FD 0.56 (79.18)
PM 0.09 (107.25)
SM 0 (113.75)
2" Phase RT -0.20 (4.38) 1,3,13,17 and 19
TSS 0.08 (13.58)
TA 0 (2.97)

NF: number of fruits per plant; FM: fruit fresh mass (g); FL: fruit length (mm); FD: fruit diameter (mm); PM: pulp fresh mass (g); SM: shell
fresh mass (g); R rind thickness (mm)TSS: total soluble solids (°Brix); aricA: total titratable acidity (% citric acid per 100 ml of juice).
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Table 4- Means and standard deviation of the physicochemical characteristics of fruits of genotypes of yellow passion fruit

GENOTYPE NF FM FL FD RT PM BRIX SM TA

01 46.33 +23.51 204.36 +15.40 85.22+0.50 78.97 £2.12 467 +0.42 95.27 +9.09 1471 £0.38 109.09 +6.77 2.95+0.32
02 94.25+ 25.47 218.40+13.01 9442 +2.22 80.25+3.03 5.07+1.56 100.87 +5.35 12.29+0.45 120.10+5.54 2.57+£0.32
03 47.83+34.44 223.19+1268 91.25+3.00 78.09+£2.78 4.79+£0.09 105.79+10.37 13.71+0.59 117.40+4.60 3.03+0.44
04 47.25+32.32 230.12+21.76 93.10+1.97 82.09+1.80 5.00+0.69 96.52 £+ 26.10 1451 +1.88 133.60+10.30 2.65+0.42
05 84.25+21.72 229.16 £20.63 100.88 +0.74 80.23 +1.61 4.57 £ 0.64 106.71 +14.14 1247 +1.27 122.45+1291 2.72+0.65
06 56.25+21.39 219.91+13.76 93.85+*4.62 77.82+139 4.87+0.86 102.41+14.11 13.60+1.77 121.10+4.02 2.96 £ 0.75
07 35.64 £40.72 234.81+14.45 95.28 +£2.42 81.12+2.81 4.93+0.79 109.72+6.95 13.46+1.23 125.09+9.83 2.98 £ 0.54
08 37.50 £ 30.63 204.08 £32.91 84.04+6.71 77.64+339 4.83+0.39 90.87 £21.26 14.21+1.07 113.21+13.12 253+0.64
09 29.83 £ 1497 218.64+23.64 90.51 +3.45 77.65+236 5.01+0.51 95.76 £15.41 14.73+0.57 122.88 +£8.90 2.69+0.17
10 4153 +31.67 179.42+10.69 81.20+2.52 73.22+2.45 4.82+1.09 86.29 +4.27 13.85+0.43 93.12+6.43 3.04+0.34
11 96.00 + 36.31 217.49+262 95.88+0.61 79.17 £1.33 452+041 100.98 +4.86 12.34+0.12 116.51+2.72 2.68+0.21
12 556.36 +2.13 21451 +35.62 91.98+8.51 76.76 +3.44 548 £0.96 95.22 £20.05 13.63+2.27 119.28+15.77 3.23+0.74
13 118.08 + 26.41  221.25+27.97 94.59 * 3.43 77.71+2.67 4.60+0.13 105.53+10.52 12.46+1.21 115.71+17.53 2.99+0.41
14 34.61+7.60 222.29+1533 90.69+0.76 79.18+1.72 533+1.43 97.49 +9.43 16.84 £2.61 124.80 +5.95 2.80+£0.73
15 40.00 +£53.23 191.17 +16.63 83.08 + 2.26 7469+1.46 531+1.01 84.47 +12.43 14.79+0.36 106.71+11.41 3.04+0.32
16 58.08 £ 16.46 227.56 £31.46 95.66 +4.11 79.47 £3.14 555+ 0.07 96.71£10.49 12.68 +1.40 130.84+21.09 2.51+0.40
17 47.53 + 29.49 228.62 £ 6.61 94.55+1.69 79.94+252 3.95+0.15 113.10+8.21 13.64+0.63 115.52+11.12 2.99+0.33
18 42.61+19.01 226.48+22.13 92.88 +1.06 80.15+2.35 4.76+0.61 104.09+5.68 13.31+1.85 122.39+16.66 2.78+0.69
19 70.53 £21.40 227.66+£19.13 94.31%4.41 78.91+1.18 3.93+0.27 116.60 +16.03 13.42+1.13 111.06 +4.34 2.93+0.22
20 30.89 £18.19 190.00 +£22.48 82.86 +3.21 79.60 £0.55 5.07+0.83 82.74+15.74 15.02+1.46 107.25+1220 2.73+0.78
21 63.67 £ 13.12 172.38 £27.94 80.14 +3.80 7434 +3.03 5.11+1.06 7412 £16.09 15.08+1.35 98.26 +11.86 2.65+0.07
22 53.72 +40.70 186.26 £29.18 82.89 +8.50 75.82+592 526+0.78 80.21 + 8.96 14.69 £0.85 106.05+23.69 2.81+0.25
23 75.56 +53.01 174.46+17.88 81.66 + 1.64 73.75+2.11 4.99+0.75 77.49 +8.29 14.75+1.18 96.97 £9.62 2.74 +0.57
24 10.50 £ 7.86 228.71+44.83 91.41+3.78 80.34+2.16 511+0.77 91.87+£35.39 15.66+0.94 136.84+13.76 3.03+0.29
25 55.22 +47.11 214.75+2473 90.28 £1.75 79.93+3.44 490 +0.56 92.15+11.19 1421+1.46 122.60+1439 2.85+0.44
26 13.86 £4.90 223.92+29.22 92.05+6.58 82.36 +457 4.65+0.16 92.27+1891 14.08+1.98 131.65+10.54 2.83+0.13

NF: number of fruits per plant; FM: fruit fresh mass (g); FL: fruit length (mm); FD: fruit diameter (mm); PM: pulp fresh mass (g); SM: shell fresh nfassnfythikkness (mm)TSS: total soluble solids

(°Brix); and TA: total titratable acidity (% citric acid per 100 ml of juice).
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The findings in this study may assist breeding progrankgssa LS, Ledo CAS, Santos VS, Silva S & Peixoto CP (2010)

. . . . . - Selecédo de hibridos dipléides (AA) de bananeira com base em
of passion fruit, aiming at increasing the efficiency of trés indices ndo paramétricos. Bragantia, 69:525-534.

selection, maximizing selection gains and effectivel
L. . . 9 . 9 . X/Iartins IS, Martins RCC & Pinho DS (200@)lternativas de
assisting in selecting progenies to be used in futuréjygices de selegdo em uma populacadealyptus grandigill
crosses. ex Maiden. Cerne, 12:287-291.

In this case, it is advisable to use the theory ofieletti LMM, Santos RR & Minami K (2000) Melhoramento do
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