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ABSTRACTS

Ten tropical maize varieties were evaluated at two [ocation during the cropping season of 2007 and 2008 to
assess the genetic variation and heritability of seedling emergence traits, and association with grain yield
characteristics. Genotypic relative to phenotype variation were higher for all traits. Variety DMRLSR-Y
had highest 300 kernel weight (105.2g), but least grain yield and second to the least emergence percentage,
indicates bigger kernel and highest kernel weight /cob but low plant stands. Genotypic and agronomic
correlation analysis revealed positive associations (p < o.o1) between grain yield and emergence percentage
(E%) and 300 kernel weight, however, anthesis-silking interval was negatively correlated with physiological
maturity period and 300 kernel weight. Improvement of this variety for higher emergence percentage is
therefore predicted for higher grain yield. Genotypic and phenotypic coefficient of variation (GCV & PCV)
were high for emergence percentage (41% and 45%) and grain yield (2% and 32%) respectively, suggesting
that these characters are under the influence of genetic control. High heritability in broad sense coupled with
maximum genetic advance recorded by emergence percentage (E%) and 300 kernel weight implying that

phenotypic selection could identify superior genotypes for these traits.
Keywords: Genetic, Emergence, seedling, heritability, Era

INTRODUCTION

One important component of seed quality is seed/seedling vigour, which is defined as the
sum total of those properties of the seed that determine the level of activity and performance
of the seed or seed lot during germination and seedling emergence [1] Vigour test represents
significant technological advances in seed quality control. [2] and [3] bave shown that
seedling vigour can also be a selection criterion when breeding for improved seed vyield in
crops. Seed vigour is an important aspect of quality, which controls field stand,
establishment ability and performance. The problems associated with establishing
vigourously growing maize seedlings are often related to poor seed quality. High quality
maize seeds have the capacity to produce vigourous seedlings across a wide range of
environments. Low maize yields have been reported in Nigeria, and several factors, among
which is poor quality seed with [ow seed vigour, have been identified. Information on seed
and seedling vigour levels among the tropical maize inbred lines, extent of relationship
among seed and seedling vigour characters and their heritability pattern are necessary for
maize seed improvement in the tropic. Different traits such as emergence percentage (E%),
emergence index (El), emergence rate index has been used to quantify seedling vigour [4].
Moreover, [5| also reported significant correlations between maize grain yield and
emergence traits. [6] observed that early planted maize had emergence percentage (E%) of
only 60-70% of delayed plantings yet grained yield of early planted maize was more than
doubled that of delayed plantings. The author therefore hypothesized that higher yield can
be obtained if high rate of emergence and seedling vigour can be ensured under cultural and
genetically favor conditions.
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[KKnowledge of genetic variability of seedling traits is needed for improvement of crop.
Information on the genetic components of variation, heritability and character association
are needed for effective selection in plant breeding [7]. [8] observed that large sized fruits
gave higher seed sizes but medium sized fruits gave higher emergence rate in a study carried
out on seedling vigour of fluted pumpkin. He also suggested that an attempt to improve the
seedling traits of any crop can only be achieved if there is sufficient genetic variability in
such traits.  According to [gl, differences in emergence within a population and between
populations may result from the condition under which the seed were produced, processed
and stored; but it may also be due to genetic factors. The presence of genetic variation for
seedling emergence would be of considerable importance in determining the best method to
ensure improved plant stand. Selection of lines that are high yielding with superior seedling
emergence are characterized by high and fast rate of emergence. [10] observed that genetic
variability exists for emergence traits among tropical maize. However, knowledge of
genetic component of seedling traits is needed for improvement of this crop. Information on
the genetic components of variation, heritability, genetic advance and character association
are needed for effective selection in plant breeding. The magnitude of genetic variability
present in base population of any crop species is pivotal to crop improvement which must
be exploited by plant breeders for yield improvement [11]. Genetic improvement of maize
crop depends on the strength of genetic diversity within the crop species. Adequate
variability provides options from which selections are made for improvement and possible
hybridizations. Genotypic correlations had been used as an effective tool to determine the
relationships among agronomic traits in genetic diverse population for enhanced progress
in crop improvement.

Correlated responses are of interest to plant breeders because they provide information on
the type of change that selection for one trait could cause in another trait. This information
is useful in the construction of selection indices for the simultaneous improvement of two
or more traits [g|. The authors in their study observed that selection for emergence traits led
to positive gain in yield. Also suggested that selection for yield improvement would be
expected to result in desirable gain in emergence traits. They therefore concluded that since
desirable progress will be made in emergence traits by selection for yield improvement,
selection for yield per se was suggested to continue or that the improvement of yield and
emergence traits should be done simultaneously through index selection. More importantly,
[12], also reported that information on character association in crops is important for
effective and rapid selection in crop improvement. Heritability is another selection tool use
by maize breeder because that provides him an idea of the extent of genetic control for the
expression of a particular character [13]. Moreover, heritability serves as a guide to the
reliability of phenotypic variability in the selection programme and hence determines its
success [14]

Genetic advance on the other hand explains the degree of gain obtained in a character under
a particular selection pressure. High genetic advance coupled with high heritability
estimates offers the most suitable condition for selection. It also indicates the presence of
additive genes in the trait and further suggests reliable crop improvement through selection
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of such traits. Estimates of heritability with genetic advance are more reliable and
meaningful than individual consideration of the parameters .Continuous improvement of
maize is imperative for the increased competition for the crop. This can be achieved through
effective selection of suitable parent materials of significant genetic variability.

This study was therefore carried out, to assess genetic variation and heritability of
seedling emergence traits, and association with grain yield characteristics of some tropical
maize varieties.

MATERIALS AND METHODS
The materials used in this study comprised 10 open-pollinated varieties (OPVs) of maize
which were developed for grain yield and adaptation to biotic and abiotic stress factors at
the International Institute of Tropical Agriculture (LITA), Ibadan. They are late maturing
white and yellow cultivars with maturity period ranging between 9o and 100 days. The
characteristics of the 10 maize varieties are presented in Table 1. The materials were
developed in two different breeding eras (before and after year 2000). Those varieties that
were developed and released before year 2000 were classified as belonging to the first era
(Era1), while those developed after year 2000 were considered as belonging to the second era
(Era 2.). The materials were planted in a four-replicate Randomized Complete Block
Design (RCBD) at two locations (IAR&T Sub Station,Orin —Ekiti and lropora-Ekiti).
Seedling emergence was recorded at s, 7, 9 days after planting (DAP) and used to compute
El according to modified formula of [10].
i. Emergence index (El) =>(Plants emerged in a day)(Day after planting)Plants emerged
by 19 days after planting
ii. Emergence percentage (E%): This was calculated as the percentage of seedling emerged
9 DAP relative to the number of seeds sown per plot.

E%= Seeding emerged by 9 DAP X100

Number of seeds planted

iii. Emergence rate index (ERI) i.e. speed of emergence: was computed by expressing El as
a proportion of E% as follows:

ERI= EI/E% , days to 50% tasselling, days to 50% anthesis, days to 50% silking, 300
kernel weight, kernel row, seed weight/cob and grain yield was converted to tones/hectare
(t/h™) at 15% moisture. Anthesis-silking interval (AS]) was also estimated as the difference
between days to 50% silking and anthesis.

ESTIMATION OF VARIANCE COMPONENTS

The variability present in the population was estimated by measure mean, phenotypic and
genotypic variance and coefficient of variance. To estimate the phenotypic and genotypic
variance, genotypic and phenotypic coefficients of variation were estimated based on
formula [15] as follow:

o’g = [[MSg] - [MSe]]/r

o’P = [o’g + (o%e/1]],

where: 0’g = Genotypic variance; 6'p = Phenotypic variance;

o’e = environmental variance (error mean square from the analysis of variance); MSG =
mean square of genotypes;
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MSE = error mean square; r = number of replications.

ESTIMATION OF BROAD SENSE HERITABILITY AND GENETIC ADVANCE.

Broad sense heritability (h?) estimate of each trait was computed according to the
a0

(h") = =
procedure outlined by Falconer as: Heritability op
. Where: 8¢ = genotypic variance and

&’p = phenotypic variance.
fe

52
P 100

X s number of replication.

The mean values were used for genetic analyses to determine phenotypic coefficient of
variation ([PCV/| and genotypic coefficient of variation (GCV/.

/d'g

PCV(%) A

GCV(%) =Y"Ex 100

where: 8’g = genotypic variance, 6’p = phenotypic variance and x = sample mean.

GCV and PCV values are categorized as low when less than 10%, moderate at 10-20%,
and high when greater than 20% [16].

Genetic advance (GA) The expected genetic advance for the different character under
selection was estimated as suggested by [17]:

CA = K{o,) b*, where: K = the selection differential (K = 2.06 at §% selection intensity);
op = the phenotypic standard deviation of the character;h* = broad sense heritability

Table 1. Characteristics of the ten maize varieties representing two eras of maize breeding in Nigeria.

S/N  Genotype Era  VYear of Grain Type Maturity
released colour
I. TZSR-W-1 1 1979 White Flint Late
2. DMR-LSR-W 1 1980 White Dent Late
3. DMR-LSR-Y 1 1980 Yellow  Dent Late
4. TZSR-Y-1 I 1979 Yellow  Flint Late
5. ACR 99 TZLCOMP4 DMRSR 1 1999 White Dent/Flint Late
6. BRgg22DMRSR 2 2008 White Flint Late
7. BRgg28DMRSR 2 2008 VYellow  Flint Late
8. BRogog43 DMRSR 2 2008 White Flint Late
9. AMA TZBR-W C2B 2 2008 White Flint Late
ro. TZBRELD 4CoW 2 2000 White Flint Late
RESULT AND DISCUSSION

Variation due to environment were significant for days to physiological maturity and 300
kernel weight while other measured parameters did not significantly vary with environment
(Table 2). Genotypic variation were significant for emergence percentage, emergence index,
days to physiological maturity, 300 kernel weight and grain yield. The magnitude of genetic
variability present in base population for a particular trait is a factor that could be exploited
by plant breeders for improving such trait [11]. Genetic improvement of maize crop for any
trait depends on the strength of genetic diversity within the crop species. Adequate
variability provides options from which selections are made for improvement and possible
hybridizations. Era 1 genotypes (older maize varieties] were significantly different for
emergence percentage (E%) and days to physiological maturity. Mean value of Emergence
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percentage were higher among older maize varieties (Era 1) relative to newer varieties era 2
(Table 3). The older maize varieties also emerge more rapidly than old ones | Table 3).
Variation were significantly higher for grain yield among modern maize varieties i.e Era 2
genotypes. Environment by Era 1 genotypes interaction effect were not significant for all
the measured traits except days to physiological maturity, this indicates that selection base
on the phenotype will therefore remain stable in various environments. Moreover,

Environment by Era 2 genotypes interaction effect was only significant for emergence
percentage (E%), this suggests the influence of environmental factors on the expression of
emergence percentage (E%) among Era 2 i.e. modern maize varieties (Table 2). This
indicates that selection for emergence index among these genotypes in not reliable as it
changes with environment.

Mean for emergence percentage (%) was highest (80%]) for variety TZSR-Y in Era 1 while
the least emergence percentage (30.70%) was recorded by variety BR99g22DMRSR in Era 2
(Table 3). Highest and least emergence index were obtained by varieties BRgg28DMRSR
and TZSR-Y respectively. However, both varieties TZSR-W and BRgg22DMRSR
recorded the same value of emergence rate index (ERI) i.e. speed of seed emergence relative
to the remaining eight varieties. Least anthesis silking interval (ASl) was recorded by
ACR99TZLCOM4DMRSR, BR9g28DMRSR, TZBRELD4CO-W and TZSR-Y,
these four genotypes are therefore good candidates for drought tolerance maize
improvement programmes. Highest and significantly different 300 kernel weight (105.2 g)
was obtained by variety DMRLSR-Y while the highest grain yield (3.71 t/ha) was recorded
by variety BR99gs3DMRSR. The two maize genotypes [(DMRLSR-Y and
BR99a3DMRSR.) can be included in maize grain yield improvement programmes.
However, variety DMRLSR-Y that recorded the highest 300 kernel weight (r05.2g) also
recorded [east grain yield and second to the least emergence percentage, indicates that this
genotype has bigger kernel and highest kernel weight /cob but low plant stands. It shows
the important of improving seedling emergence percentage (%) in quest to breed maize for
higher grain yield. [18] suggested that the gains in maize grain yield may also have been
accompanied by changes in seedling emergence, early growth characteristics and other
morpho-physiological characteristics.
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Table 2: Mean squares from combined AN OVA for grain yield and agronomic traits in 10 maize varieties representing two maize breeding

eras in Nigeria (Orin and lropora, 2008 & 2009)

Emergence  Emergence  Emergen Anthesi  Days to 300 kerne]  Kernel Yield

percentage Index (El) cerate s maturity weight Weigt/ (t/ha)

(E%) Index Silking  (Days) (g) cob
Sources Df (ERI) interval (g)

(days)

Rep 3 440.60 0.23 o0.01 0.41 0.0§ 219.50 381.0 0.70
Environment(Env) I 6182.9 2.78 0.08 6.61 108."" 32322 " 35045. 2.02
Genotypes(G) 9 1904.60" " .65 0.03 0.53 136."" 1042.60"" 495.10 3.61°"
Entr (Era1) 4 1612.80" " 1.09 0.3§ 0.53 265.0" " 66.70 517.60 1.82
Entry (Era2) 4 1785.78 1.84 0.02 0.65 2.90 515.80 435.60 6.20""
Erarvs Eraz 1 3547.08 3.13 0.026 0.05 154.0 7053.4 643.1 0.0§
Genotypes x Env/(ge). 9 319.70 0.33 0.34 0.61 9.67 696.80 §71.70 1.35
Envx Erat 4 49.30 0.26 0.02 0.53 17.9°" 458.60 100.90 1.60
Env xEraz 4 633.30"" 0.48 0.03 0.48 0.85 748.30 118.70 0.93
Env X (Era 1vs Era 2) I 146.9 0.01 0.01 1.4§ 12.03 1443.2 4266.9 2.03
Pooled Error 65 195.80 0.33 0.03 6230 1.36 183.30 §70.0 1.10

""" Significant at < o0.05 and o.or levels of probability respectively.
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Table 3: Means for location and genotypes for grain yield and agronomic traits in 10 tropical maize varieties representing two maize

breeding eras in Nigeria (Orin and lropora, 2008 &2009)

Source Emergence Emergence Emergence Anthesis Days to 300 Yield

percentage Index [ El) rate Index( Silking Maturity  Kernel

[E %) ERI]) Interval Weight

(Days) (em) (em) (t/ha)

TZSR-W 44.50 6.31 0.25 2.00 89.00 02.60 2.62
DMRLSR-Y 44.10 6.93 0.19 2.00 90.00 105.20 232
DMRLSR-W 75.60 6.41 0.18 2.00 77.00 102.8 3.02
TZSR-Y 80.70 5.89 0.08 1.00 89.00 97.50 3.57
ACRooTZLCOM4DMRSR 62.20 6.40 0.11 1.00 91.00 812.20 2.68
BRg922DMRSR 30.70 6.58 0.24 2.00 01.00 04.80 3.60
BRgg28DMRSR 44.60 7.28 0.17 1.00 01.00 79.20 3.18
BRgg43DMRSR 66.80 7.23 0.11 2.00 00.00 77.20 3.02
AMATZBR-W 64.80 6.70 0.22 2.00 90.00 74.40 3.71
TZBRELD4CO-W 53.60 6.13 0.1§ 1.00 89.00 78.50 3.15
Mean §2.10 6.8 0.20 2.00 90.00 80.8 3.50
Lsd 14.01 0.58 0.19 0.79 .17 13.55 1.01
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Genotypic variation relative to variation due to phenotype were higher for all the measure traits
(Table 2 ). The existence of variability is essential for resistance to biotic and abiotic factors as
well as for wide adaptability of genotype [19]. In genotypic covariance(GCV|) and phenotypic
covariance(PCV| most of the economic characters (grain yield) are greatly influenced by
several genes interacting and are complex in heritability with various environmental
conditions, the study of phenotypic coefficient of variation (PCV) and genotypic coefficient of
variation (GCV) useful both for comparing the relative amount of phenotypic and genotypic
variations among the different traits and also very useful in estimating the scope for
improvement by selection. A parameter to be selected for breeding is reliable for the breeding
programme depending on the magnitude of especially the GCV. Genotypic and phenotypic
coefficient of variation (GCV & PCV) were high for emergence percentage (41% and 45%)
and grain yield (25% and 32%) respectively, suggesting that these characters are under the
influence of genetic control [20]. A high proportion of GCV to the PCV is desirable in breeding
works as it show that the environment does not have high influence on the genotype which is
what breeders need to breed for. This suggests the greater effectiveness of selection and
improvement to be expected for these characters in future breeding programme as the genetic
variance is mostly due to the additive gene action [21]. [22] also reported high values of PCV
and GCV observed in Anthesis-silk interval followed by grain yield, husk cover and plant
aspect, which showed that the selection protocol can be effective for these traits, it also
indicated the existence of substantial variability in the population, ensuring ample scope for
their improvement through selection. However, genotypic coefficients of variation (GCV %)
was low for emergence index (El) while phenotypic coefficients of variation (PCV %) was
moderate for the same trait. Both genotypic coefficients of variation (GCV %) and phenotypic
coefficients of variation (PCV %) were moderate for anthesis-silking interval (AS]). High
genotypic coefficients of variation (GCV %) was recorded for 300 kernel weight while
moderate value of phenotypic coefficients of variation (PCV %) was recorded for the same
trait. Broad sense heritability were high for emergence percentage (92%), Emergence index
(85%), anthesis-silking interval (83%) and physiological maturity period (98%), indicating that
these characters were predominantly controlled by genetic factors
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Table: 3 Mean, genetic (6%, genotype x environment interaction (6], phenotypic variance, and heritability estimates (h*) for emergence
and yield traits 10 maize varieties representing two maize breeding eras in Nigeria (Orin and lropora, 2008 & 2000)

Parameter E% El ERI ASI MAT 300kw (@)%
(days) (days) (3] (t/ha)
Mean
52.10 6.8 0.20 2.00 90.00 80.8 3.50
6% 455.03 0.38 0.00§ 0.126 33.90 241.62 0.79
67ge 319.70 0.33 0.34 0.61 9.67 696.80 1.35
6" 537.26 0.52 0.017 0.152 34.46 317.76 1.2§
h? 92.00 8s.00 30.00 83.00 98.00 76.00 63.00
CA 40.48 1.09 0.01 0.66 11.88 27.02 1.45
GCv 41.00 9.00 35.0 18.0 7.00 19.00 25.00
PCV 45.00 11.00 65.0 20.0 7.00 22.00 32.00

E% =Emergence percentage, El = Emergence index,
ERI = Emergence rate index, ASl = Anthesis silking interval,
MAT = Physiological maturity time, 300kw = 300kernel weight, GY = Grain yield.

Table 5: Correlation between emergence and grain yield parameters among 10 tropical maize varieties representing two breeding eras |
lropora and Orin-Ekiti, 2008 &2009)

Parameter E% El ER] AS| MAT 300KW Gy
E% -0.329 -0.661" -0.190 -0.478 -0.035 0.2095
El 0.14§ 0.30§ 0.246 -0.205 0.119
ERI 0.641" 0.042 0.173 -0.206
AS] -0.267 0.308 0.052
MAT -0.462 0.109
300KW 0.109
Gy
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*k

Significantly different at o.05 level of probability

E% =Emergence percentage, El = Emergence index,

ERI = Emergence rate index, AS|l = Anthesis silking interval,

MAT = Physiological maturity time, 300kw = 300kernel weight, GY = Grain
yield.

The estimates of heritability help the plant breeder in selecting for elite genotypes from
different genetic population. Therefore, high heritability helps in effectively selecting for a
desired character. Heritability is hence classified as low (below 30%), medium (30-60%) and
high (above 60%) [23]. High heritability indicates the scope of genetic improvement of these
characters through selection. Similar results have been reported by( 24, 25, 23, 26]. The genetic
advance is a useful indicator of the progress that can be expected as result of exercising
selection on the pertinent population . Heritability coupled with genetic advance would give
a more reliable index of selection value [17]. In the present study (Table §) high genetic advance
was recorded for Emergece percentage (E%) and 300 kernel weight. Low genetic advance were
recorded for the remaining parameters under the same environment. High heritability in broad
sense coupled with maximum genetic advance recorded by emergence percentage (E%) and 300
kernel weight implying that phenotypic selection could identify superior genotypes for these
traits [11, 20. 27| reported higher magnitude of broad sense heritability coupled with higher
genetic advance in grain yield ,plant height, days taken to silking, and further explained that
days taken to tasseling provided the evidence that these plant parameters were under the
control of additive genetic effects. This is implies that standard selection protocols would be
effective in breeding strategy aimed at improving the traits [28].

Genotypic and agronomic correlation analysis revealed that grain yield had positive
associations (p < o.or] with emergence percentage (E%) and 300 kernel weight, however,
anthesis-silking interval was negatively correlated with physiological maturity period and 300
kernel weight. lts an indication that early flowering is positively associated with 300 kernel
weight and grain yield. This an indication that interval between pollen shed and silking could
be adopted for maize grain yield improvement in moisture stressed areas. ASl is a useful
indicator in screening genotypes for tolerance to stress because it is a measure of nicking
(synchronization) of pollen shed with silking. [29], reported that most significant changes in
the new Ontario, Canada hybrids was a tendency for a higher final leaf number, a [onger
duration from planting to tassel emergence and reduction in ASI.

CONCLUSION

Genotypic and agronomic correlation analysis revealed that grain yield had positive
associations (p < o.o1] with emergence percentage (E%) and 300 kernel weight, however,
anthesis-silking interval was negatively correlated with physiological maturity period and 300
kernel weight. lts an indication that early flowering is positively associated with 300 kernel
weight and grain yield. Genotypic and phenotypic coefficient of variation (GCV & PCV)
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were high for emergence percentage (41% and 45%) and grain yield (25% and 32%) respectively,
suggesting that these characters are under the influence of genetic control. High heritability in
broad sense coupled with maximum genetic advance recorded by emergence percentage (E%)
and 300 kernel weight implying that phenotypic selection could identify superior genotypes for
these traits. Moreover, variety BRg943DMRSNR that obtained the highest grain yield per
hectare only recorded (66%) and (77g) of emergence percentage and 300 kernel weight
respectively. For greater grain yield per hectare to be manifested by this variety, it needs to be
improved for seedling emergence percentage and kernel size.

ACKNOWLEDGMENT

The author would like to thank the students, teaching and non-teaching of Landmark
University, Omu-aran, Nigeria for their immense contributions to this research work. All the
authors equally contribute to the writing of the paper and to its content.

REFERENCES

[1] Abdurakhmonov, L.Y.; Kohel, R.).; Yu, ]).Z.; Pepper, A.E.; Abdullaev, A.A.; Kushanov,
E.N.; Salakhutdinov, 1.B.; Buriev, Z.T.;Saha,S.; Scheffler, B.E.; Jenkins, ].N. &
Abdukarimov, A. Molecular Diversity and Association Mapping of Fiber 2008 Quality
Traits in Exotic G. hirsutumL. Germplasm. Genomics 2008; Vol. 92, No. 6, October 2008;
pp.478-487, ISSN 0888-7543

[2] Adeyemo MO, Fakorede MAB. Genetic variation for seedling vigour and its correlated
response from selection for grain yield in tropical maize (Zea mays L.) population. Discov.
Innov 1995; 7:111-110.

3] Bello O. B., Ige S. A, Azeez M. A, Afolabi M. S, Abdulmalig S. Y, Mahamood ).
Heritability and Genetic Advance for Grain Yield and its Component Characters in
Maize (Zea Mays L.). International Journal of Plant Research 2012; 2(5): 138-145 DOI:
10.5923/j.plant.20120205.01

l4] Binodh, A.K.,, N. Manivannan and P.V. Varman, 2008. Character association and path
analysis in sunflower. Madras Agric. )., 2008; 425-428.

[s] Chopra, VL. Plant breeding — Theory and practice 2™ ed. Oxford and IBH Pub. Co. Pvt.
Ltd, New Delhi, 2000 p.10.

[6] Chukwudi UP, Agbo CU. Influence of fruit characteristics on seeds and seedling
emergence of fluted pumpkin (Telfairia occidentalis Hook F.). ]. Anim. Plant Sci 2014;
24:600-605.

[7] Deshmukh, S.N., M.5. Basu and P.S5. Reddy. Genetic variability, character association
and path coefficients of quantitative traits in Virginia bunch varieties of groundnut. Indian
). Agric. Sci 1986; 56: 816-8a1.

[8] Edwards, L.H., H. Ketata and Smith E.L. Gene action of heading date, plant height and

other characters in two winter wheat crosses. Crop Sci 1976; 16: 275-277.

40



International Journal of Medical Science and Applied Biosciences
ISSN : 2545-5893(Print) 2545-5877 (Online)

Volume 4, Number 1, March 2019
http://www.casirmnediapublishing.com

Ad

lo] Fakorede and M. A.B. and Agbana, S.B. 1983. Heterotic effects and association of seedling
vigour with mature plant characteristic and grain yield in some tropical maize cultivars.
Maydica 1983; 28: 327 -338.

[10] Fakorede M.A.B and Ayoola A.O. Relationship between seedling vigour and selection for
yield improvement in maize. Maydica 1980; 25: 135 -147.

[11] Fakorede, M.A.B., & Ojo, D.K. Variability for seedling vigour in maize. Exptal. Agric 1981;
17: 105-201.

[12] Fakorede M.A.B. Responses of maize to planting dates in a tropical rain-forest [ocation.
Exptal. Agric 198s; 21: 19 -30. Gashaw A, Hussein M

[13] Fayeun, L.S, Hammed L.A, Oduwaye O.A, Madike ).U, Ushie, E.U. Estimates of
Genetic Variability for Seedling Traits in FlutedPumpkin (Telfairia occidentalis Hook. F).
Plant Breed. Biotech. 2016; (May) 4(2):262~270.

[14] Gashaw A, Hussein M Singh H. Genotypic Variability, Heritability, Genetic Advance
and Associations among Characters in Ethiopian Durum Wheat (TriticumdurumDesf.)
Accessions.East African Journal of Sciences 201; 4(1):27-33.

l15] Hamdi, A. Heritability and combining ability of root characters in lentil (Lens culinaris
Medik) Egyptian ]. Agric. Res. 1992; 70(1): 247-255.

[16] Hampton }.G., Tekrony D.M. Handbook for vigour test method (3rd edition) 199s;.
International Seed Testing Association, Zurich.

[17] D. O. ldahosar D.O, Alika ).E and A. U. Omoregie. Genetic Variability, Heritability
and Expected Genetic Advance as Indices for Yield and Yield Components Selection in
Cowpea ( Vigna unguiculata (L.) Walp. Academia Arena 2010:2(5)

[18] Johnson, HW, Robins on, HF Comstock, RE Estimation of genetic and environmental
variability in soybeans. Agronomy ). 1955; 47: 314—318.

[19] Kamara,A. Y., Menkir, A., Fakorede, M.A.B., Ajala, 5.0, Badu-Apraku, B. & Kureh, 1.
(2004). Agronomic performance of maize cultivars representing three decades of breeding in
the Guinea Savannas of West and central Africa. The Journal of Agricultural Science 2004;
142:5:567-575.

[20] Mponda O.K.K.,, Morse S., Gibbson D., Arthur A.E. Genetic studies on seedling vigour
in sesame. Ann. Appl. Biol. 1997; 137: 161 170.

[21] Opeke B.O, and Fakorede M.A.B. Genetic variability, heritabilityestimates, correlations
and predicted responses to Sl selection for seedling emergence and vyield in three maize
populations. Nigeria Journal of Agronomy 1986; vol. 1, pp. 1-8

[22] Rai, M., S.A. Kerkhi and Singh, A. Selection parameters for components of grain yield,
seed, oil and fibre in linseed (Linum usitatissimum L.). National Seminar on oilseeds and

oils research and development needs in the millennium. Feb. 2-4-2000. DOR. Hyderabad,
India.

[23] RamaKant., P.Singh, 5.K. Tiwari and Sharma, RM. Study of heritability and genetic
advance for yield components and oil content in diallel cross of linseed [ Linum
usitatissimum L.). Agricult. Sci. Digest 200s;. 25 (4): 290-292.

41



International Journal of Medical Science and Applied Biosciences
LSSN: 2545-5893(Print) 2545-5877 (Online)

Volume 4, Number 1, March 2019 ‘
http://www.casirmediapublishing.com

[24] Reddy B. Rajasekhar, Reddy, D. Siddeswar, Reddaiah, K. and Sunil, N. 2013. Studies on
genetic variability, heritability and genetic advance for yield and quality traits in Tomato
(Solanum [ycopersicum L.). Int. ). Curr. Microbiol. App. Sci., 2(9): 238-244.

[25] Singh H. 2010. Genotypic Variability, Heritability, Genetic Advance and Associations
among Characters in Ethiopian Durum Wheat (Triticumdurum Desf.] Accessions.East
African Journal of Sciences,4(1):27-33.

[26] Swamy, R., T.A. Ramamurty, S.J. Patil and R.S. Aradhya, 1971. Genetic variability and
heterosis in maize. Madras Agric. J., 58: 6203

[27] Syukur, M., Sujipribati, S. Yunianti, R. (2012). Teknikand Pemuliaan Tanaman. Penebar
Swadaya, Jakarta.

[28] Tewari (1999). Genetic analysis of yield and quality parameters in [inseed. (Linum
usitatissimum L.). Ph.D. Thesis Submitted to 5.5.).M.U., Kanpur.

[29] Tollennaar M. 1991. Physiological basis of genetic improvement of maize hybrids in Ontari
from 1959 to 1988. Crop Sci 29: 1371.

[30] Vashistha A, Dixit NN, Dipika S, Sharma K, Marker S, 2013. Studies on Heritability
and Genetic Ad-vance Estimates in Maize Genotypes. Bioscience Discovery, 4: 165-168 W

42



