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Abstract

In order to assess some genetic parameters among newly selected Nigerian Roselle (Hibiscussabdariffa
Linn.) genotypes; the roselle genotypes were evaluated for their morphological and yield attributes at the
Department of Biological Sciences experimental garden, Federal University of Technology, Minna during
2012/2013 and 2013/2014 growing seasons, using a Complete Randomized Block Design (CRBD) with four
replicates. The morphological parameters were investigated using standard procedures. The results on the
morphometric parameters showed significant difference (P < 0.05) for most of the parameters studied. The
present study also revealed that some of the morphological parameters were influenced by environmental
factors, such parameters are not suitable for selection. Moreover, higher estimates for genotypic variances
than environmental variances for plant hei ght at flowering, number of seeds_ per capsule, number of branches
per plant and number of fruits per plant, indicate good characters for se!ecﬂon and improvement of the crop.
The highest genetic advance as percentage of mean (129.80%) was obtained fog number of branches per plant
at 50% flowering; whereas, stem circumference at harvest had thf: lowest (6.36%). In agidlt.lon, high val.utlals of
broad sense heritability estimates (> 60%) was high for plant helght'at 6 week after thinning, plant heig tlat
50% budding and flowering, number of brancllies at 50% ﬂowermg and number of seec;ls per capsule.
Therefore, combination of high heritability estimates with genetic advance in the selection prlrljglran_l IT
important,for selection of the crop in the future. Elnpllf{5|3 ShO}Ud be made Ofi“t][hos‘i)ﬂif;\}?f?a ologica
parameters that show greater genetic importance for selection and improvement of the crop gena.

' | | arianc itability, selection, improvement
- ance, environmental variance, heri ;
Keywords: Genotypic variance,

| R ('Isapa': Yoruba; '"Yakuwa'": Haus;) (Ul(lion‘l et
noaugtion, ihieniin & iffe ., 2001; Falusi et al., 2014). Roselle is a

Vegetal_D!fB Rose]lie*l((;:l'/:[‘s:’(jmti:‘zb;i:::ifl/; :gt;'uploid (2n=4x=72) whose C_hromeS‘_’mes
g sabdar{[f_a Ly (i) d%i‘térentsynon}mls are related to the diploid(2n=2x=l.36) Hibiscus
Malvpeeamiainanp yh as Roselle, Sorrel, cannabinus L. (Mclean, 1973). IF 1S PFObab_l)’fl‘
and vernacular names, T)UC kouda et al., 2008).  native of Asia (India to Malaysia) to tropica
PR Somalt?qndei\ngltﬁn(or‘:rvaricties of Roselle  Africa (Gomez-Leyva ef al, 2008). Being a
There are thre

' ' be found in
ieties he al plant species, Roselle can :
ioeri ese varieties have  tropica . :
8 MigginTo 1l Yoruba; 'Zobo":  almost a“tl‘Op[CEllCOlmtrleS,'SUCh as.Mal‘I;ysxzzi
: South East Asia, Indonesia, Thailand an

grown 1 ] Loy
-d calyces ('Isapa :
I;:u::)ly:nd t(he other one has green calyces

.45 |£
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Philippines (Rao, 1 99 6)-

The calyces are rich in acid and pectin;

analysis of calyces has shown the presence of

minerals such as 1ron,

hosphorus, calcium, manganese, aluminii
phosph® lcium, sodium, and potassium
’ '
‘magnesmn;boc:.crm et al., 2011). Amin etal.
S ed tixat the fruit of roselle contains
(2008),5““ g i ‘ : (:) ﬂ1an
more Ascorbic acid (Vitamin &) %
3 emiorum L (Black currant) and nine times
R . cimensis L.). Roselle
more than Citrus (Citrussinensis L.)- 4
is associated with rraditional medicine and 1
ed to be used as treatment fgr several
diseases such as hypertension and urinary tract
infections (Diane ef al.,2010).

The success of any program geared
towards improving any crop plant depends on
the genetic variability, genetic advance and
characters associated with the plant yield;
these information are lacking on this particular
crop in Nigeria.Genetic improvement of any
crop plant is greatly dependent on the
importance of several genetic parameters such
as phenotypic and genotypic coefficient of
variation (PCV and GCV), broad sense
heritability and genetic gain; on which the
breeding methods are formulated for further
improvement (Rajib and Jagatpati, 2011) of
any crop. Analysis of genetic variability
reveals its presence and is of utmost
importance as it provides the basis for
effective selection (Rajib and Jagatpati, 2011).
The different genotypic components of
variance and heritability are important in
_determining selection efficiency (Omoigui et
al., 2006).The genetic variance of any
quan_lltatwe trait is made up of additive
((};i';?::ii)ccva;;adnc: _anfi _r‘non-adc.iitive

pistasis) variance
(Mohamed et al,, 2012). It becomes ve
necessary thcrt:furt;,_to partition the observed
phcnotyplc variability into its non-heritable
and heritable components (Mohame able
2012). This is because selecti ”d.n?td et al.,
ity ek Ccm; . f._cuon of favourable

\ certan trait depends ¢ "

amount of variability exjsti, n the
under study. It is on this b
research is aimed at evg)
genelic variability, her;

crude protein and

1g 1n the materia]
ackgmund that this
uat.n.]g the nature of
tability ang genetic

advancement of some quantitative Charﬂugr.
among Some selected Nigerian Rosep,
]:

genotypes-

Materials and Methods

. The mo,—phological parameters v,
investigated using stand.ard procedures ahr_.__.
the techniques of Akinyele and Osekj,
(20006); Hegazi and Hamideldin (2010). 1,
number of leaves per plant (NL) at matury,
were determined by counting the number
|eaves attached to the plants. The height of tp,
shoot of the plants at two weeks interval up,
maturity was measured 1n centimetres (cr
using a metre rule.” For egch of the
morphological parameters mentioned above
mean values per plant were determined for the
Roselle accessions. The yields from the
different accessions of Roselle were
determined using the following indices
number of fruits per plant (NF), number of
seeds per capsule (NSC), and weight of frur
(WF). For NSC and WF, ten fruits each were
selected at random for all the accessions and
the values were recorded for further statistical
analysis.

NF were determined by counting the
total number of fruits or pods a plant produced
at the completion of the life cycle. NSC were
determined by opening up the capsules and
counting the number of viable seeds which
were determined by their relative large size
and ﬁqnness. WF were determined bY
measuring the pods on a weighing balance.
mean values of yield parameters per fruit of
plantwere determined for the Roselle plants.

Genetic Parameters Estimates

estir Sipad Seqse Heritability (h') wa
nated according to Falconer (1989) using
Wy o2g
o2ph

(equation 1)

Where o'p |

bt puhgng IS t_he gen‘otypic variance; 0'ph 18

it 10typic  variance. Phenotypic and
YPIC variances were obtained from the

analysis of vari
variance tab] '

. 1
and 3 as follows- € Using equations ~

OLg —
MS1— Ms2
T
rXs

(S ]
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MS1
OIP " rXs 3

(Where r: replication, s: season
square for cultivar, MS2: Mea
cultivar X season).

MS1: Mean
' square for

The mean values were used for genetic
analyses. to.detennine Genotypic Coefficient
of Var_lanon (GCV) and Phenotypic
Coefficient of Variation (PCV),

: using
equation4 and 5 as follows:

GCV (%)= \/ Genotypic Variance 4

Grand Mean

PCV (%)= +PhenotypicVariance
Grand Mean

Genetic advance (GA) was calculated
with the method suggested by Singh and
Chaundry (1985) using equation 6 as follows:

GA=k.oph.h’ 6

Where K: constant = 2.06 at 5%
selection intensity, oph: square root of
phenotypic variance, h*: Heritability
GA as percentage of mean (GAM) =
(GA/Grand Mean) X 100 7

Results .
Genotypic Variance, Phenotypic

Variance, Environmental Yariance, .Br?z;c}
Sense Heritability, Genotypic Coctt:?c.lezt i
Variation (GCV), Phenotypic Coefficie "
Variation (PCV) and Genelc ad\g;tjcleThC
seven characters arc presented in Tat e i(; #
results revealed considerable pheno y‘}:armus
genotypic variances among the b
accessions for the characters pority
L 18
consideration. The Its,

and
oo fedins e f the characters
genotypic variances. [n some O _

I ; quite
studied, the genotypic vananccl v:?r iaqnccs
higher than the cnvironmen;z.inmng, s
(Plant height at 6 weeks after t t;(m b
height at 50 % flower pud forma

height at flowering)- ‘ GV
" lg addition, Genotypi€ Varian

resu
nvironmcﬂwl
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was higher than Environmental Variance (EV)
for number of seeds per capsules (Table 1).
However, the influence of the environmental
factors on the expression of other characters
as indicated by the magnitude of the EV was
quite evident. This indicates that a large
proportion of the Phenotypic Variance (PV)
was caused by environmental influences for
those characters. Consequently, such
characters do not possess promising genetic
variability; so, selection for them might not be
efficient and successes might be very low. But
for where the GV is higher than EV, such
character is suitable for selection and
successes are expected to be high.

The highest GV (905.51) was for
number of leaves per plant at maturity, this is
followed by plant height at harvest (433.33),
then number of branches at flowering. The
least GV (0.44) was recorded for stem
circumference at harvest. Phenotypic
variance (PV) was also highest in number of
leaves per plant at maturity (2300.44),
followed by plant height at maturity
(1579.67), then plant height at flowering
(251.75), and followed by number of fruits per
plant (229.37); then the lowest PV (3.30) was
found in stem circumference at harvest (Table
1). Genotypic Coefficient of Variation (GCV)
was highest for number of branches at
flowering (65.17 %) followed by number of
fruit per plant (43.43 %), then followed by
plant height at six weeks after thinning.(27.47
%). This was followed by plant height at
flowering (27.22 %), then number of branches
per at four weeks after thinning (25.70 %),
then weight of fruit (23.20 %); the least GCV
(8.61 %) was found'in stem _circumference at
harvest. - b

The highest PCV (74.30 %) was for
sumber of fruit per plant, followed by number
of fruit per plant, then followed by m'mbe: of
branches per plant at flowenng (67.74 %).
Generally, - moderately high P(_IV were
recorded for all the other trajts sFuq:ed (Tapl;
1). Genotypic coefficient of variation, whic
s the real indicator of the extent of gcne:ic
variability iIna population, w?s high for all the
characters, except stem cgcumference at
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igher
harvest. For all the tested charg;:;?;; ;lng{1h :
PCV than GCV valucs:. W'ellje (zh’) (93.00%)
highest Broad sense heritability | Sowisics
orded number of branches a :
\‘:?t;m;n expected genetic advanc:, %\lﬁs
percentage of mean (%AM)t”cS):;j:[.JSe? c/;p o
“was followed by number 0 ife
:;1%00 %) with an expected G{\M of 36.24ﬂf;
followed by plant height at six chf:ksﬁz:3 o
thinning and plant height at _ﬂowermg ( : 0
“each) with expected respectl_ve GAM values
of 46.05 % and 45.52 %. Weight .o.f fruit a(l)so
showed moderately high heritability (47 %)
with GAM value of 31.90 %. Stem
circumference at harvest produced the lowest
heritability value (13.00 %) and a
corresponding lowest GAM value (6.36 %)
(Table 1).

Discussion

In an attempt to determine the extent to
which varation in yield components are
responsible for variations in yield among
various Roselle accessions, it should be noted
that total variability depends on heritable and
non-heritable components. In this study, the
twenty Roselle accessions exhibited
significant differences for most of the traits
investigated. The observed variations among
thes'c EENOtypes can be attributed to both
€nvironmental and genetic factors; Similar
results had been reported by Elsadig ¢f 47
(2013)} Jalal and Ahmag (2012). Ibrahim an(i
Husseln (2006), also detected significant

21k " al caugeg \S
on  with
makeup of lhca('(-cbhl()n the geneti
€ estimay,

| arlance e

vVariance for g the Chargo :

agrees with the work of ng
n

l
etic Parameters for some Morpho

ogical Traits among ..

The results obtaincd' forl estimates &
genotypic varianc.es being m_vejr lthrm the
environmental variances for sonjlt"c laractey,
were in line with the worlf_f)f Elét‘dlg el qf
(2013) on Hibiscussabdariffa and MUSIOpha
et al. (2002) on H. cannabinus. An €Xceptioy
to this on number of‘seec_is per capsule ang
plant height at ﬂowermg IS in contrary wijy,
the work of Elsadig er al. (2013) g
Mostopha et al. (2002); but in line with tp,
work of Mohamed et al. (2012) on tomaty
This differences could be attributed to the
lesser effect of the environmental factors o,
these characters; similar conclusions haye
been drawn by Elsadigeral. (2013).

Most of the traits examined in this study
showed a wide range of genetic variability
among the evaluated accessions (Vijah and
Manohar, 1990). The variations obtained
among the genotypic coefficient of variation
for most of the characters shows that the
genetic advances for selection of a character
depends on the amount of genetic variability
of such characters. Similar inferences have
been drawn by Wong and Baker (1986).
Elsadig ez al. (2013).

High values of heritability estimates
recorded for most of the traits indicate that
these traits possessed wide range of genetic
vaniability and their improvement could be
achieved with magg selection (Elsadig ef al.
2013; Mostofa ey al., 2002). High heritability
coupled with high genetic advance (GA) for

number 0.f fruit per Plant, number of branches
at flowering, plant

weight of fryjt g
Capsule s
effects on
Character ig
less affecte
el al,

additive gene
uchltraits (Mostofa ef al., 2002)
heritabiity indicates that this
.hlghly genetically controlled and
30([14_ Y €nvironment (Abou El-Nas!
") Jalal and Apmad (2012)

IMportance ot‘heritability and
as selection Parameters. High
4re Indicatjop of additive gene
non-addiyy. alues are indication of
(Singh and
PIC coefficient of
al indic;nm' of the

Choty
he re



Cters, except stem
circumference at harvest. Simija, results wem
obtained by Pradeepkumar an e

dTCWari
However, the association of the 2619'35:).
advance and heritability does not fojjon,

similar t}-end Of pattern as observed between
genotypic coefficient of variation anq genetic
advance; increased heritability value does not
always lead to a corresponding increase in
genetic advance. Similar results were obtained
by Gasim and Khidir (1998); Elsadig et al.
(2013). In this present study, characters like
plant height, number of branches per plant and
number of seeds per capsule have strong
genetic component and therefore high
heritability; similar conclusion had been made
by Sadras et al.,(2013).

For some of the traits that were observed
in this study, like plant height, number of
branches per plant, number of fruits, these

igerian Jo
m
al of Pure gng Applied Sciences, Vol. 8 2016
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Char
im;;Zi?;lin:hOfuld be selec-ted. for the
%-Hofews of the crop. This is because
G ntists have reported highly
Significant correlations a
g mong some of these
rSoied E; h.r m .and' Hussein (200_6),
i, ighly significant correlation
_ number of branches and number of
fruits per plant as well as plant height and
HUmb_er of branches per plant at genotypic
level in H. sabdariffa. Ottai et al. (2003), also
made similar assertion.

In conclusion, wide genetic variability
was observed among the Roselle accessions;
this variability could be exploited in different
breeding program of the crop. There was no
definite pattern between genetic coefficient of
variation and heritability as well as genetic
advance. Therefore, combination of
heritability estimates with genetic advance in
the selection program is important.
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