


Jim Beaver
Jim Kelly (Ex officio)
Phil Miklas (President)
Peter Pauls
Howard F. Schwartz
Bert Vandenberg

Antonio de Ron
Ken Kmiecik
Jim Myers
Ron Riley
Ron Shellenberger

Dr. Phillip N. Miklas
USDA-ARS

24106 No. Bunn Road
Prosser, WA 99350-9687
Phone: 509-786-9258
FAX: 509-786-9277

phil.miklas@ars.usda.gov

http://wvvw. css. msu. edu/bic
SITE REGULARLY UPDATED

Note: It will be assumed that interested individuals may freely cite (including author credit) any report or note
in this BIC report, unless the author indicates to the contrary. As a professional courtesy, individuals citing mc
notes should notify the authors of his or her intentions. The mc Coordinating Committee approved this
statement on November 5, 1975.

mailto:phil.miklas@ars.usda.gov


GENETIC DIVERGENCE BY MORPHOAGRONOMIC
TRAITS IN LIMA BEAN

Raimundo Nonato Oliveira Silva], Angela Celis de Almeida Lopesl*,
Regina Lucia Ferreira Gomes]*, Marilia Lobo Burle2

, Juliano Gomes Padua2
,

Terezinha Aparecida Borges Dias2 and Kaesel Jackson Damasceno e Silva3

IFederal University of Piau! - UFPI, ZIP CODE 64049-550, Teresina, PI, Brazil; 2Embrapa
Genetic Resources & BiotechnQlogy, Cenargen, ZIP CODE 70770-901, Brasilia, DF,
Brazil; 3Embrapa Mid-North, CPAMN, ZIP CODE 64006-220, Teresina, PI, Brazil

*Corresponding authors: acalopes@ufpi.edu.br and rlfgomes@ufpi.edu.br

Lima bean (Phaseolus lunatus L.) is an important crop in Central and South America and Africa. In
Brazil, mainly in the Northeast region, is qn income and alternative food source for the population;
however it is also cultivated in South ano Southeast regions. Lima bean reveals high polymorphism
and seed morphology has been one· of the key traits in understanding the genetic diversity in this
species. The aim of this research was to study the genetic dissimilarity among 166 lima bean
samples from Embrapa's Collection.

A total of 166 samples of P. lunatus from Germoplasm Bank of the Embrapa Genetic Resources &
Biotechnology (Cenargen, Brazil) and 'from Internacional Center for Tropical Agriculture (CIAT,
Colombia) were evaluated with basis in eight continuous agronomic traits: days to flowering (DFL),
length (LP) and width (WP) of the pod, I1umber of locules per pod (NLP), number of seeds per pod
(NSP), length (LS), width (WS). and. tDkkness (TS) of the seed, included in descriptor list for lima
bean published by International Plant Genetic Resources· Institute (lPGRI, 2001). Mahalanobis'
distance (D2

jj) between genotypes and grouping Tocher's' were estimated, as well as the relative
contribution of each trait (SINGH, 1981).

Significant differences (P<O.01), by F test,' for all traits among the genotypes tested were observed
(Table 1), indicating the existence qf genetic variability fo-f those traits. Weight of 100 seeds ranged
from 17.52 g (BF197) to 147.03 g (BFl113). DFL trait ranged from 26 to 184 days, demonstrating the
selection possibility for this trait. LP and WP presented 42.50 mm to 129.17 mm and 8.40 mm to 27.32 mm,
respectively. While NLP showed average of 2.79 and and NSP a:verage of 2.76. Length (LS), width (WS)
and thickness (TS) of the seed ranged from 8.43 mm to 22:53 mm, 6.59 mm to 14.17 mm and 3.52
mm to 7.32 mm, respectively. However, there is samples includes in the three cultigroups defined by
Mackie (1943) as well as comprises the genotypes of lima bean, from either the Andean or the Middle
American Center of Domestication. In relationship to the size, most of the samples ranged from small the
medium, in agreement with the criterion proposed by Mateo Box, cited by Vilhordo et al. (1996). Genetic
distance among 166 samples ranged from 0.95 (BF84 and BF124) to 983.63 (BF113 and BF124).
Three groups were formed by Tocher's method. 160 samples composed the group I; group II
contains 5 genotypes; group III formed by only one sample (BFll13). The relative contribution of
each trait (Table 1) indicated that the potllength (LP) (41.66%), days to flowering (DFL) (23.32%)
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and number of locules per pod (NLP) were those who most contributed the total divergence
(74.90%) among the samples of lima beans evaluated. These traits were the most efficient to explain
the variability between samples and can be used in choose of parental aiming improving of lima
bean. There wasn't correlation between genetic distance and origin of the samples.

Table!. Summary of the analysis Of variance for days to flowering (DFL), length (LP) and width
(WP) of the pod, number .of locules per pod (NLP), number of seeds per pod (NSP), length (LS),
width (WS) and thickness (TS) of 'the seed and relative contribution of each trait for genetic
diver ence amon 166 lima bean sam les, b method ro osed b Sin h - S. 1981 .

MS
NLP
un)

0.25**
0.05
2.79
1.60
4.00
8.41
9.92

DFL
da s

Samples 165 1474.07** 435.32**
Error 166 63.19 12.49·
Average 95.87 64.30
UL1

/ 26.00 42.50
LL2

/ 184.0 129.17
CV(%) 8.29 5.49
S. % 23.32 41.66
**: F significant at 1% (P<O.Ol)
l/UP: Upper limit; 2/LL: Lower limit.

14.00**
1.05

14.47
8.40

27.32
7.10
4.13

0.26**
0.07
2.76
1.30
4.00
9.29
2.94

High divergence among samples occurred in lima bean, especially between BFl13 and G25633
samples. The traits pod length, days to. flowering and number of locules per pod were those who
most contributed the total divergence.
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