Estimation of Genetic Parameters in Coffea canephora\Var. Robusta
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Abstract

7KH REIHFILYH RI IKLV ZRUN ZDV IR DVVHWV IIKH JHQHILF SDUDPHIHWV LQ &RIIHD UREXVID FIRQHV XVIQJ PL[HG PRGHI
7KH H[SHULPHQIV ZHUH FDUILHG RX GXUQJ IRXU \HDUV LQ FRPSIHIH EIRFN GHVLIQ DQG RQH SIDQN SHU SR DIf 2UDIRULR RI
OLQDV *HUDLV VIDIH %UD]L 7KH FIRQHV ZHUH HYDIXDIHG IRU YLIRU UHDFILRQ IR UXVIl UHDFILRQ IR &HUFRVSRUD QXPEHU RI
RURIURSLFRYV EUDQFKHYV QXPEHU RI SIHILRIURSLFV EUDQFKHY  SIDQH KHLIKI GLDPHIHU Rl VIHP  1UXl PDIXUIN GLDPHIHU RI
FDQRS\ [UXI VIJH DQG SURGXFILRQ RI IUXIIV 7KH GDID ZHUH DQDN\JHG XVIQJ WKH PL[HG PRGH) PHIKRGRIRI\ 5(0O/
%/83 RI 6HHJHQ VRIIZDUH IRV HVILPDILRQ RI JHQHILF SDUDPHIHWY 1Q & FDQHSKRUD EUHHGLQJ 7KH UHVXNIV VKRZHG D
(RZ JHQHILF YDUDELIN\ DPRQJ IKH FIRQHV RI SREXVID IRU DI IKH HYDUIXDIHG WDLIV 2Q IKH RIKHU KDQG UHIDILYHI\ KLIK
UHVIGXD0 FRHIILFLHQI RI' YDUDILRQ IRV PRWI RI KH WDLIV ZDV UHFRUGHG LPSINLQJ KDIl IKHVH WDV VHHP IR EH KLIKI\
LQIOXHQFHG EN IKH HQYWRQPHQID! YDUDILRQ +RZHYHU LQ WKLV VIXG\ IKH HVILPDIHV RI LQGLYLGXD) KHUMDELLIN LQ IKH EURDG
VHQVH K J ZDV RI (RZ PDJQWXGH EXI ZHUH VLIQLILFDQN IRU D) WDV HEFHSH \(HIG VDF KD  7KH HVILPDIHG UHSHDIDELLIN
IRU PRVII RI iKH DIV ZDV (RZ LQGLFDILQJ WKH LWHJIXIDUIN RI IKH VXSHURUIN RI KH LQGLYLGXDIV DPRQJ IKH PHDVXUHPHQIV
VKRZLQJ KDl JHQRINSH VHIHFILRQ EDVHG RQ WKHVH DUV LV QRW UHILDEH VIUDIHI\ **HQHUDN\ WKHUH ZDV (IRZ LQIHUDFILRQ
ZIIK \HDU DV REVHUYHG E\ WKH JHQRINSLF FRUWHIDILRQ DFURVV PHDVXUHPHQI UJPHG IRV PRVIF Rl IKH FKDUDFIHUY
HYDOXDIHG GHPRQVIUDILQJ KD VHIHFILRQ FDQ EH SHUIRUPHG DI DQ\ RI IKH GHYHIRSPHQI IDIHV XVHG IRU PHDVXUHPHQ
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Introduction

Cowee belongs to the family, Rubiaceae and the genus Cowea L.
which comprises over 104 species that have been identiZed so far.
Commercial cowee production relies mainly on two species, Cowea
arabica L. (63%) and Cowea canephora Pierre (36%). C. arabica is a
natural allotetraploid (2n=4X=44), and is self-fertile [1]. Whereas,
other species are diploid (2n=22) and generally self-incompatible. e
cup quality made from C. canephora is generally regarded as inferior
to that made of C. arabica However, C. canephora does not need to
grow at high altitude, requires less care to grow because it is hardier,



variance of the prediction error is minimal, the functions of the
prediction are not always estimable and, depending on the degree of
data unbalancing, the values of some genotypes may be used
overestimated [16]. Whereas, the mixed models equation described by
Henderson [17] introduced changes in the estimation of variance
components and breeding values [18]. kais method consists basically
the predication of genetic values considered random to the unequal
number of subclasses and to coeXcients of relatedness of genotypes
[19].

Since the prediction of genetic values of superior materials is one of
the main problems in the breeding of any species, once it requires the
true values of variance components, the use of more sophisticated
methods, such as BLUP, allows obtaining better estimates for these
parameters [20]. Fis approach takes into account the treatment ewects
as random, which enables to carry out the genotypic selection instead
of the phenotypic one [21,22] and their implications in plant selection
is presented by several authors in the literature [20]. Ramalho et al.
[23] also emphasize the advantages of the application of BLUP in the
improvement of Arabica cowee. F&is methodology has been used by
other authors in various crops such as corn, rice, sugar cane among
others. However, there are few reports in the literature of the use of
this methodology in the selection of individual plants of Cowea
canephora species. Hence, the objective of this study was to estimate
genetic parameters and identify the existing variability among C.
canephoraspecie using the mixed model methodology.

Materials and Methods

Plant materials

A total of 52 Robusta variety were used for this study which are
maintained at the Cowee Germplasm Collection of EPAMIG (Empresa
de Pesquisa Agropecuaria de Minas Gerais)/UFV (Universidade
Federal de Vicosa) at Oratorios, Minas Gerais, Brazil. ke trail was
established as a randomized complete block design with 5 replications
and one plant per plot was used.

Data collection

Data on 11 quantitative traits recorded on tree basis include
vegetative vigor, reaction to rust, reaction to cercospora, number of
ortotropics branches, number of plagiotropics branches, plant height,
canopy diameter, stalk diameter, fruit maturity, fruit size and
production of fruits.

Vegetative vigor average plant scored by the general appearance of



Selection Index was calculated using the following equation Smith

. o and Hazel [24].
= 5 :CoeXcient of [determination of
+ 4+ “+ + I=b1 x 1+b2 x 2 ... bm x m=bx (6.2)

interaction ewects Where:

Xi=an observation on the i th trait and bi is the selection index
coeXcient (or weight) for that trait. In vector notation: b'=[ b1, b2, ...,
bm]and xX'=[ x1,x2, ..., xm].

2=genotypic variance

2_ : . . . . .
=block variance Economic Weight: estimated from Statistics of the experimental

data and the genetic variation coeXcient (CV %) as a reference, which

directly proportional to the available genetic variance, which express

2 .
=Permanente variance S S -
the proportionality between the characters and it is dimensionless [25].

2 =genotype x measurement variance Results

2_residual variance Estimation of genetic and phenotypic parameters

BRe highest coeXcients of genetic variation obtained were 14.27%,

Accuracy was calculated using the following equation: 17.39%, and 19.49% for fruit size (TFr), number of plagiotropics
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and concluded that the vegetative attributes that contributed most to
increased productivity were the length of plagiotropic branches, plant
height and stem diameter.

For Robusta variety, yield was positively and signiZcantly correlated
with vigor, NRPLa, APL, DCO and DCA, which suggests that yield per
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