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ABSTRACT — The purpose of this study was to estimate the genetic divergence in sweet cassava accessions by molecular markers
and quantitative and qualitative characters, as well as determine the correlation between these estimates. Sixteen sweet cassava
accessions of the Regional Cassava Germplasm Bank of the Cerrado were evaluated under field conditions, for 13 quantitative and
33 qualitative characters. In the laboratpthe accessions weevaluated with RAPD markers. Subsequentitrixes of genetic
dissimilarity/distance among the accessions were estimated based on molecular markers and quantitative and qualitative characters.
Besides, the significance of the correlation between the matrixes was estimated. The RAPD, qualitative and quantitative data
indicated the existence of high divergence among the accessions. The divergences estimated by molecular markers and by quantitative
traits were weakly associated with each other and moderately with the divergence estimated by qualitative characters.
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INTRODUCTION
except the seedémong these cyanogenic glycosides,

CassavaNlanihot esculent&rantz) is grown mainly the most abundant is linamarin (85 %) produced in the
for its starchy tuberous roots (El-Sharkawy 2003) ani@aves and transported to the roots; when in contact with
stands out as a major energy source in the diet of populatiéine enzyme linamarase it releases hydrogen cyanide (HCN)
in developing countries (Cock 1985). The species is importgindersen et al. 2000, El-Sharkawy 2008}. HCN
for the food security of these populations, particularly igoncentrations of more than 100 ppm in fresh cassava roots,
view of: i) the rusticity and ability to produce high starchhe plant is toxic for human fresh consumption and must
amounts under conditions which other species cannigé processed before consumption to eliminate the excess
even survive in ii) versatility of use (for fresh food, foodbf this substance (Bolhuis et al. 195A%cessions with
industry general industpyanimal feed, among others), iii) high HCN concentrations are called bitter and are mainly
flexibility in planting and harvesting, and iv) theconsumed as floustarch, glucose, among others. In turn,
sociocultural importance cassava has for theshe accessions with low HCN levels (less than 100 ppm in
populations (Colombo et al. 2000, Mkumbira et al. 2003resh roots), are known as sweet cassava, manioc, among
Ceballos et al. 2004). others, and can be consumed cooked or processed.

The species has a marked characteristic, which is  The market for sweet cassava could expand greatly
the storage of cyanogenic glycosides (CG) in all tissu@sBrazil, especially with regard to pre-cooked and minimally

1 Embrapa Cerrados,®. Box 08223, 73.310-970, Planaltina,, [Bfazil. *E-mail: vieiraea@cpac.embrapa.br
2Embrapa Cengen, PO. Box 02372, 70.770-970, Brasilia, [Brazil

232 Crop Breeding and Applied Biotechnology 11: 232-240, 2011



Characterization of sweet cassava accessions based on molecular, quantitative and qualitative data

processed cassava. Howevhis potential growth implies of the system of cassava production for the Cerrado region
the existence of varieties that combine low HCN root levelsy Souza and Fialho (2003).
with high root yield and good cooking quality (Borges et The following quantitative traits were measured in
al. 2002Vieira et al. 2009)This challenge must be addressegdhe field: i) plant height in m (PH); ii) height of first
by genetic improvement and the selection of specifi§ranching in m (HFB); iii) shoot weight without original
genetic constitutions for fresh Consumption. This in tUI'rStem Cutting in kg hl]fl(ShW), IV) the origina| stem Cutting
implies the existence of genetic variability and phenotypigeight in kg ha (SW); v) root yield in kg ha (RY); vi) root
and detailed knowledge of genotypes that may be usedsagrch percentage by the method of hydrostatic balance
parents. (RSt), described by Grossmann and Freitas (1950); vii)
In Brazil, the possible center of origin and diVGI’Sit}booking time in minutes (CT) according to the method
of cassavaNlanihot esculent&rantz) (Olsen 2004), the described by Borges et al. (2002); viii) length of the leaf
genetic and phenotypic variability of the species are highbe in cm (LLL) by measuring a leaf from the mid-third of
(Carvalho and Schaal 2001, Ferreira et al. 2008, Nick et @hch plant of 16 central plants per plot six months after
2008 Vieira et al. 2008), which can be exploited in breedinglanting; ix) width of the leaf lobe in cm (WLL) by
programs. One of the ways of exploiting germplasm igjieasurement of a leaf from the mid-third per plant of 16
based on the estimation of genetic divergence in a set@ntral plants per plot six months after planting; x) petiole
genotypes. For this purpose, molecular markers (Carvalfighgth in cm (PL) by measuring a leaf from the mid-third
and Schaal 2001, Ferreira et al. 2008) or phenotypjer plant of 16 central plants per plot six months after
characters (Mkumbira et al. 2003, Nick et al. 2008) can Qﬂanting; xi) the average number of nymphs and adults of
used separately or in combined analysési&/et al. 2008). |acebug Yatiga illudensDrake) (NL) obtained by counting
Compared to phenotypic traits, molecular markers hayge number of nymphs and adults of lacebug in the three
the advantage of not being influenced by the environmenissessments (18.12.2006, 10.01.2007 and 06.03.2007) of
but have the disadvantage of accessing the genome agrae plants sampled per plot; xii) incidence of cassava
whole and not only the regions responsible for the expressigcterial blight Kantomonas axonopodjs/ manihotis)
of traits of interest. in percentage (BBI) by counting the total number of plants
Despite the importance of studying genetic diversityyith disease symptoms in the plots in two evaluations
there are no published reports of such studies on sweg/13/07 and 05/18/07); and xiii) severity of cassava
cassava accessions, based on the combined use of mole@#gterial blight (BBS) through the evaluation of three
and morpho-agronomianarkers and complementary pjants per plot in both evaluations (03/13/07 and 05/18/
strategies to guide germplasm conservation and use. 7), based on the 1-5 grade scale described by Ramos and
The purpose of this study was to estimate the genetfakatsu (1987), where 1: no visible symptoms; 2: only
divergence among accessions of sweet cassava Witer-soaked angular spots on leaves; 3: water-soaked
molecular markers and quantitative and qualitative traithgularspots on leaves and pus on the stem; 4: water-soaked
and to determine the correlation between these eStimatQﬁgmar spots on leaves, pus on the stem and leaf drop;
5: descendenteath (i.e. leaves dying off from top to bottom
MATERIAL AND METHODS of the plant, in contrast to healthy plants, where leaves
die off from bottom to top). The data were subjected to
Between October 11, 2006 and October 6, 2007, Hhalysis of variance and means were compared based on
sweet cassava accessions of the Regional Cassava Germptagtnean grouping test of Scott and Knott (1974) at 5 %
Bank of the Cerrado (BGMC) éble 1) were evaluated in probability using software Genes (Cruz 2001). The BBS
the field in the municipality of Planaltina, DF (lat 15° 35'data werdransformed to square root of x, prior to analysis
30" S, long 47° 4230” W, 1000 m asl)The experimentwas of varianceAt harvest the amount of hydrogen cyanide
arranged in a randomized block design with three replicatiorfsiCN) in roots (mg kg) was also determined by the
where each plot consisted of four rows with 10 plantgjualitative method described MWillians and Edwards
spaced 1.20 m between rows and 0.80 m between plar{i980), in five randomlgampled roots per plot. Since the
and the 16 central plants per plot were evaluated. THECN data were qualitativéhey were not included in the
selection of genotypes for propagation and the culturatatistical analyses. LateMahalanobis'distance (B)
practices were performed according to the recommendatidhdahalanobis 1936) among 16 cassava accessions was
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estimated, based on the 13 quantitative traits measurethtrices and the respective dendrograms were estimated

using Genes (Cruz 2001). by the cophenetic correlation coefficient (r), according to
The accessions were evaluated based on 33 qualitatBekal and Rohlf (1962), using the program NTSYS pc 2.1

traits measured as recommended by Fukuda and Guevgahlf 2000).

(1998), namely: i) color of the leaf apex; ii) pubescence of  The significance of the association between distance

apical shoot; iii) shape of central lobe; iv) petiole color vjnatrices obtained by RAPD analysis, quantitative traits

color of stem cortex; vi) external stem color; vii) phyllotaxisand qualitative characters was estimated by means of the

length; viii) presence of root peduncle; ix) external rodvlantel matrix comparison with 1000 permutations (Mantel

color; x) color of root cortex; xi) root pulp color; xii) texture1967), using NTSYS pc 2.1 (Rohlf 2000).

of root epidermis; xiii) presence of flowering; xiv) mature

leaf color; xv) number of lobes; xvi) epidermis color of theRESULTSAND DISCUSSION

stem; xvii) stem growth habit; xviii) terminal branch color

of mature plants; xix) root constriction; xx) rib color; xxi) The variability among the sweet cassava accessions

petiole position; xxii) prominence of leaf scars; xxiii) stipuléor all quantitative traits was demonstrated by significant

length; xxiv) stipule edges; xxv) branching habit,differences (R 0.05) in the F test éble 2) Wide variability

xxvi) sinuosity of leaf lobe; xxvii) root shape; xxviii) plant Was expected, since improved and unimproved accessions

type; xxix) average root length; xxx) root diameter; xxxiffom different origins were evaluatedafile 1), similarly

detachment of root skin; xxxii) detachment of root cortex@S réported for cassava in studies by Nick et al. (2008) and

and xxxiii) root position. Based on 27 qualitative characte?é'e'ra et al. (2008)The coeficients of varllatl'on range':d

with variability among accessions, the genetic similarit{fom 3'26 % for PL 10 33.47 % for_ BBI |n_d|cat|ng high

among accessions was estimated by the COmp|em(_:‘n,[e6qoer|mental accuracy éble 2).Variability in the HCN

the simple index of coincidence, using Genes (Cruz 2001;?).0t °°T“e”t was atlS(I) detleg(t)ed, althougfh the V?:]U?Str?f al
The DNA used in the analysis with RAPD markers ccessions were below bpm, confirming that these

. : . . accessions are sweet cassava and can be consumed fresh
was extracted from leaves in the intermediate maturity Stagleable 2)

by the method of CAB (2.8 %), with modifications proposed o Lo .
. - Th h the high f
by Faleiro et al. (2003). The DNA was quantified based Mstin € guantitative trait with the highest number o

. . ct classes in the test of mean comparison (six classes)
absorbance at 260 nm and purity analysis by measuring Shwith averages fror26111 kg hat to 8163 kg hd

the absorbance ratio at 260/280 nm. DNA samples of ea&qhe accessions BGMC 1246 and BGMC 1254, respectively

accession were amplified to obtam.RAPD markers a(%able 2). ShWis a very important trait in the recommendation
described by Costa et al. (2008).obtain the markersl1 for planting of cassava accessions, since it indicates the

decamer primers were used (Opefi@ehnologies Inc., nqtential to produce stem cuttings and the possibility of
Alameda, CA, USA): OPD 02, OPE 12, OPF 08, OPG (05, Oggjng part of the shoots as protein source in animal feed

09 and 15) and OPH (04, 13 and 15). The amplified fragmentsy_sharkawy 2003, Ceballos et al . 2004). The number of
were separated by electrophoresis of four hours at 90 Voll$,sses in the comparison test of means was lowest for
on agarose gel (1.2 %), stained with ethidium bromidge trajt cooking time (two classes), ranging from 19.33
submerged in TBE buffer (90 mM Tris-borate, 1 MMyin to 30.33 min, for accessions BGMC 751 and BGMC 34,
EDTA). At the end of the run, gels were photographegbspectively (@ible 2). CTis very important for sweet
under UV light and the RAPD markers classified accordingccessions, since it is closely related to the culinary quality
to the presence (1) or absence (0) of bands. The data matriggsballos et al. 2004/ieira et al. 2009). For the tragy,
were used to estimate the genetic similarity amonghich is as important as CT for cultivar recommendaifon
accessions, based on the complement of Jascamiilarity  sweet cassava, the accessions were divided into four
coefficient (Jaccard 1908). groups i) BGMC 962, BGMC 1096, BGMC 1246, BGMC
On the basis of genetic distances/dissimilaritie$291, and BGMC 1341; ii) BGMC 1289, BGMC 753, BGMC
derived from the analysis with quantitative and qualitative82, BGMC 1292, BGMC 764, and BGMC 1254; iii) BGMC
traits and RAPD, three dendrograms were drawn by t1290 and BGMC 34; and iv) BGMC 751, BGMC 1266 and
unweighted pair-group method using arithmetic averag@&:MC 1250, with a range of variation of 13263 kgtha
(UPGMA). The adjustment of distance/dissimilarityhigher than the average cassava productivity in the
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Table 1 Sweet cassava accessions of this study with the respective popular names and sampling sites/origin

Accessions' Popular name Sampling sites/origin
BGMC 982 Iapar 19/Pioneira IAPAR — Londrina (PR)
BGMC 753 IAC 756-70/Japonesinha IAC — Campinas (SP)
BGMC 1289 Taquara Amarela Planaltina (DF)
BGMC 1290 Taquara Amarela 1 Planaltina (DF)
BGMC 1291 Taquara Amarela 2 Planaltina (DF)
BGMC 1292 Taquara Amarela 3 Planaltina (DF)
BGMC 1266 Flores de Goias Flores de Goias (GO)
BGMC 34 TAC 24-2/Mantiqueira IAC — Campinas (SP)
BGMC 751 Japonesa Brasilia (DF)

BGMC 1246 Americana Brazlandia (GO)
BGMC 764 Sem denominagdo Sobradinho (DF)
BGMC 1254 Buriti Planaltina (DF)
BGMC 1096 IAC 59-210 IAC — Campinas (SP)
BGMC 1341 Pioneira diferente Unai (MG)

BGMC 962 Vassourinha Morrinhos (GO)
BGMC 1250 Branca de Unai Unai MG)

Cerrado region, which is 13000 kghaccording to Souza observed, while only six qualitative characters had no
and Fialho (2003). High variability was detected for mostariability, since all accessions had long and sharp stipules,
traits, as demonstrated by the high ranges of variatigfominent leaf scars, straight growth habit of the stem
(Table 2), which shows that the accession set contains enodéidl €asy removal of the root skin and cortex. This indicates
phenotypic variation for traits of agronomic interest to bBroad morphological divergence and efficiency of these
exploited in breeding programs of the crop. characters in the estimation of genetic diversity in cassava,
The genetic distance estimated by the quantitatiy@S 8/S0 reported by Mkumbira et al. (2003) dreira et al.

traits revealed that the closest accessions were BGMEO08)- The dissimilarity estimated by the qualitative
1292 and BGMC 1289, both local varieties of the grouBharacters showed that the most similar accessions were:
TaquaraAmarela from Planaltina, DRvhile the longest 1) BGMC 1291 and BGMC 1292, two local varieties of the

distance was observed among accessions BGMC 1254 5% pTaguaramarela, from Planaltina, DBnd ii) BGMC

BGMC 1292, two local varieties collected in Planaltina, D and BGMC 1341.’ Of_ Wh.'Ch the first is a yarlety
. ; . . recommended for cultivation in the Cerrado region and
as well (Bble 1). In avisual analysis of Figure 1A, usin

opularly known as Pioneira, while the second is a local

the average distance as cutoff, the accessions were clust re‘ia‘r%ty from Unai, Minas Gerais, popularly known as “Pioneira

in three groups; the first consisted of the accessiofga ante” hecause of the great phenotypic similarity with
BGMC 34, BGMC 751, BGMC 764, BGMC 1096, BGMC pj 164 (Bble 1, Figure 1BYhe greatest diérences were

753, BGMC 1266, BGMC 1246, and BGMC 1250; the seconghseed between BGMC 1254 and accessions BGMC 982
of BGMC 982, BGMC 1341, BGMC 1290, BGMC 1292, 34 BGMC 1266.
BGMC 1289, and BGMC 1291; and the third only with  gaqeq on a visual analysis of Figure 1B, using the
BGMC 1254, which showed high divergence compared {gean dissimilarity as cutoff, five groups of accessions
the other accessions, particularly due to higher means\gée established: i) BGMC 34, BGMC 764, BGMC 1096,
PH, HFB, CTBBI and BBS and lower Sh'ahd $W (Table  and BGMC 1246; ii) BGMC 751, BGMC 1290, BGMC 1291,
2, Figure 1A). The cophenetic correlation coefficient oBGMC 1292, BGMC 1289, BGMC 962, BGMC 982, and
the dendrogram (r = 0.92) revealed the good adjustment®EMC 1341; i) BGMC1250 and BGMC 1266; iv) BGMC
the graphical representation of distances with the distanzg3; and v) BGMC 1254. The high cophenetic correlation
matrix of Mahalamobis, confirming the inferences basegbefficient of the dendrogram (r = 0.89) suggested a good
on the visual assessment of Figure 1A. adjustment of the graphical dissimilarity representation
For twenty seven (82 %), of the 33 qualitative charactevgith the original dissimilarity matrix, reinforcing the
analyzed, variability among the cassava accessions waterences based on the visual assessment of Figure 1B.
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Table 2 Comparison of means and summary of analysis of variance of the traits plant height in m (PH), height of first branching in m (HFB), shoot weight without Briginal
stem cutting in kg h&(ShW), the original stem cutting weight in kg*hé&W), root yield in kg ha (RY), root starch percentage (BScooking time in minutes (CT), mean

number of nymphs and adults of laceb¥atiga illudensDrake) (NL), incidence of cassava bacterial blight in percent (BBI), severity of cassava bacterial blight (BBS), Ieggth

of the leaf lobe in cm (LLL), width of the leaf lobe in cm (WLL), length do petiole in cm (PL) and HCN content in ppm in roots in ppm (HCN) of 16 sweet cassava ac<‘.§ssions

Accession PH HFB Shw StW RY RSt CT NL BBI  BBS’ LLL WLL PL HCN® g'
BGMC 34 200B' 093C  17361C 2830 E 14097C  2738C 3033A 1680B 00IE 111D 2032C 60lA 37.05B 15-25 -
BGMC 751 160D 070D  16282D 2627E 12802D  29.44B  1933B 2146A 000E 1.00D 1730D 590A 39.88A 15-25
BGMC 753 1.83C 076D 17396 C 3567 C 18516 B 26.16D 23.00B 2539A 000E 1.00D 1676D 322D 2837D 15-25
BGMC 764 167C 1.00C  14057E 3015 D 16436 B 2475D 28.00A 2198A 000E 1.00D 19.66C 5.88A 3345C 15-25
BGMC 982 1.87C 097C  20510B 3629 C 17543B  2843C 20.00B 1959A 001E 133D 2434A 333D 31.74C 10-15
BGMC 1096 230A 1.00C  21640B 4460 B 24475A  2640D 27.33A 2235A 000E 1.00D 1728D 534B 33.04C 10-15
BGMC 1341 200B 087C  19472B 3812 C 19171A  27.83C 2433B 1678B 000E 100D 2249B 3.15D 33.33C 10-15
BGMC 1246 270C 057D 26111 A 5390 A 20399A  2659D 2400B 746B 0.13C 178C 19.16C 598A 33.84C 15-25
BGMC 1250 237A  190B 12938 E 3151 D 11212D  2742C 2400B 2560A 007D 178C 1867C 556B 2928D 15-25
BGMC 1254 237A  237A 8163 F 2845E 16355B  27.68C 2933A 1227B 043A 3.00A 2002C 487C 3439C 2540
BGMC 1266 193B  097C  14326E 3767 C 12080D  31.38A 2400B 1605B 000E 100D 21.06B 6.09A 3948A 15-25
BGMC 1290 157D  097C  14652E 3107 D 14739C  28.02C 2633A 1628B 0.00E 1.00D 2328A 333D 3325C 10-15
BGMC 1291 137D 077D  13932E 3594 C 19936 A 28.09C 29.66A 1404B 000E 1.00D 22.10B 229D 3422C 10-15
BGMC 1292 147D 090C 16059 D 3542 C 16458 B 2947B  28.66A 1294B 000E 1.00D 2325A 334D 3545B 10-15
BGMC 1289 160D 083C  18229C 4141 B 18594B  29.03B  26.66A 2331A 000E 1.00D 23.00A 345D 3531B 1525
BGMC 962 157D 070D  12297E 3067 D 21849A  30.52A 2500B 21.94A 022B 244B 20.14C 284D 30.69D 1525
General mean 1.83 1.01 16464 3534 16919 28.04 25.63 18.39 0.06 1.34 2056 448 33.93 -
Range* 1.00 1.80 17948 2763 13263 6.63 11.00 18.14 0.43 2.00 7.58 325 11.51 -
Sources of variation (df)

MS,ccessions (15) 0.30" 0.64"  53802095"  1485039" 31077943 8.53" 31.95 79.57 0.04" 111" 16.77° 513" 30.03° -
MSerror (30) 0.02 0.01 2016379 41281 2012113 1.16 12.78 31.02  0.0003  0.05 0.67 0.05 1.22 -
CV (%) 7.7 9.60 8.62 5.75 8.38 3.85 13.95 3029 3347 16.62 3.97 5.17 3.26 -

! Means followed by equal letters, in the columns, belong to the same cluster by the test of Scott and Knott at 5% probability. > Grades on the scale described by Ramos and Takatsu
(1987). ® Evaluated at harvest, by the qualitative method described by Willians and Edwards (1980). * Difference between highest and lowest mean. " Significant at 5 % probability
by the F test.
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Figure 1.Dendrograms derived from the grouping analysis of 16 sweet cassava accessions, using thenuRi@MdAbyA. Mahalanobis’

distance (13 quantitative traits) with coefficient of the cophenetic correlation (r = 0.92); B. complement of the simple coincidence
index (27 morphological markers) with céiefent of cophenetic correlation (r = 0.89); and C. complement of Jascamilarity index

based on 66 RAPD markers, with a cophenetic correlation coefficient (r = 0.93). The dotted line represents the mean distance/
dissimilarity.
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The 11 RAPD primers generated a total of 118hows that these genotypes are not completely similar
markers, of which 66 (56 %) were polymorphialfle 3), The multivariate analysis of quantitative traits (Figure 1A)
confirming the existence of genetic variability andevealed that the group of accessions knownhaagiara
efficiency of RAPD in detecting genetic diversity in thisAmarela is very close to two cultivars named Pioneira
set of accessions. The high efficiency of RAPD markers BGMC 982 and BGMC 1341. This result is very interesting,
detecting genetic variability in cassava accessions wsisice BGMC 982 is recommended for cultivation in the
already reported by Carvalho and Schaal (2001), Zacharfasrrado region (Mira et al. 2009). Consequentiye
etal. (2004) andlieira et al. (2008)he primer that produced accessions of groupaquaraAmarela might also be
most polymorphic bands was OPF-08 with 15 bandsuitable for cultivation in the region after testing in different
whereas primer OPH-13 produced noreh(€ 3). environments.

The most similar accessions, according tothe RAPD  The highest correlation was found between the
markers, were BGMC 1290 and BGMC 1289, two locajenetic divergence estimated by qualitative characters and
varieties of the groupaquaraAmarela, from Planaltina, molecular markers (r = 0.64) and between qualitative and
DF, and the least similar BGMC 1250 and BGMC 1246quantitative traits (r = 0.51). These values are highly significant,
local varieties of the municipalities of Unai (MG) andaccording to the Mantel matrix comparison test with 1000
Brazlandia (GO), respectively &ble 1). By a visual permutations, but of intermediate magnitude. On the other
analysis of Figure 1C, using the dissimilarity mean dsand, the association of the genetic distance matrix
cutoff, the accessions were clustered into five groups: éstimated by quantitative characters with the dissimilarity
BGMC 34, BGMC 1096 and BGMC 1254, ii) BGMC 751 andmatrix obtained from RAPD (r = 0.25) was significant
BGMC 1246; i) BGMC 753, BGMC 764, BGMC 1341, BGMC (P < 0.05), but of low magnitude.

962, BGMC 1290, BGMC 1289, BGMC 1291, BGMC 1292 The phenotypic similarity (morphological and
and BGMC 1266; iv) BGMC 982; and v) BGMC 1250. Theagronomic) of the accessions known as Pioneira (BGMC
cophenetic correlation coefficient of the dendrograr@82 and BGMC 1341) was high, whereas low similarity was
(r = 0.93) showed a good adjustment of the graphicabserved by the molecular markers between these
representation of genetic dissimilarity and the originaccessions (Figures 1A, 1B and 1C), indicating that despite
matrix, which corroborates the inferences based on visuhk phenotypic similarity of the accessions, the origin is
assessment of Figure 1C. not the sameAll three techniques detected the presence

Among the accessions tested, four belong to @ a grouping formed by local accessions of groaguara
phenotypically very similar group, which is popularlyAmarela (BGMC 1289, BGMC 1290, BGMC 1291, and BGMC
known asTaquaraAmarela group (BGMC 1289, BGMC 1292), indicating a common origin of these accessions.
1290, BGMC 1291, and BGMC 1292) and were originallyrhus, crossings between the accessions of gragpara
introduced into the BGMC as different in agronomidAmarela should be avoided in breeding.
potential. The results showed the existence of variabilit
in quantitative traits among accessions, in the traits PR FKNOWLEDGEMENTS
ShW SW, RY, RS, HFB, NL, CLF and Pland only for the The authors thank to Embrapa, Fundagéo Banco do
traits PH, CTBBI, BBS, andVLL no variability was found Brasil, CNPq and Biodiversity Program Brazil - Italy for the
(Table 2). Quality traits and molecular markers also detectédancial support.
variation in these accessions (Figures 1B and 1C), which
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Characterization of sweet cassava accessions based on
molecular, quantitative and qualitative data

RESUMO - O objetivo desse estudo foi estimar a divergéncia genética entre acessos de mandioca de mesa por meio de marcadores
moleculares e de caracteres quantitativos e qualitativos, bem como determinar a correlagdo entre essas estimativas. Foram
avaliados dezesseis acessos de mandioca de mesa integrantes do Banco Regional de Germoplasma de Mandioca do Cerrado. Os
acessos foram avaliados a campo quanto a 13 caracteres quantitativos e 33 caracteres qualitativos e em laboratério usando
marcadores RAPD. Foram estimadas as matrizes de dissimilaridade/distancia genética entre os acessos por meio dos caracteres
qualitativos e quantitativos e a significAncia da correlagdo entre as matrizes. Os resultados revelaram a existéncia de elevada
divergéncia entre os acessos quanto a marcadores RAPD, caracteres qualitativos e quantitativos. A divergéncia estimada por meio
de marcadores moleculares e caracteres quantitativos revelaram reduzida associagdo entre si e moderada com a estimada por
meio de caracteres qualitativos.
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