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Abstract: Gladiolus (Gladiolus floribundus L.) is a bulbous ornamental plant belongs to family Iridaceae. It is
an elegant cut flower grown for its magnificent spikes. The estimates of heritability varied from 99.5%to 61.1%.
The highest heritability estimates in broad sense was observed for the characters vase life (99.5%) and lowest
for height at 30 days after planting. Expected genetic advance expressed as per cent of mean ranged from
18.59% to 144.78%.The highest of genetic advance as percentage of mean was recorded for number of cormels
per plant (144.78%) and lowest for height at 30 days after planting (18.59%). High genetic advance in
percentage of mean coupled with high heritability was recorded for the characters number of sprouts, number
of spikes per plant, length of spike, vase life, weight of corms per plant, weight of cormels per plant, number of
corms per plant, number of cormels per plant provide greater scope for further improvement of these traits in
advance generations. Genetic advance ranged from 1.12 to 38.38.The genetic advance is highest for Length of
spike (cm) (38.38) and lowest for Number of sprouts (1.12) .The PCV were higher than GCV for all the
characters taken into consideration. Phenotypic and genotypic coefficient variations were highest for number of
spikes per plant (35.76 and 36.25 respectively) and lowest for days to opening of first florets (8.77 and 9.31
respectively). High genetic advance in percentage of mean coupled with high heritability was recorded for the
characters number of sprouts, number of spikes per plant, length of spike, vase life, weight of corms per plant,
weight of cormels per plant, number of corms per plant, number of cormels per plant.

I.  Introduction

Gladiolus (Gladiolus floribundus L.) is a bulbous ornamental plant belongs to family Iridaceae. It is an
elegant cut flower grown for its magnificent spikes. With changing life style and increased urban affluence,
floriculture has assumed a definite commercial status in recent times and it has emerged as an important agri-
business venture. In this regard gladiolus has gained much importance as it is the ‘Queen of bulbous flowers’.
The latin word ‘Gladius’ means sword and hence, it is often called as ‘sword lily’ because of the shape of its
leaves. Gladiolus was also called ‘xiphium’ based on the Greek word ‘Xiphos’ also meaning sword. So we have
here what might appear to be pretty war like flower.The crop has wide range of varietal wealth which exhibit a
huge range of variability. The present investigation was carried out to find out the extent of genetic variability in
the crop by determining the coefficient of variation, heritability and genetic advance, range for different
quantitative traits.

II.  Material And Methods

Fourteen varieties of gladiolus were grown in random block design with three replications during the
rabi season 2011-12 at main experimental station, department of Horticulture, NDUA&T, Kumarganj, which
comes under eastern plain zone of Uttar Pradesh. Uniform sized corms of each variety were planted at spacing
40cm X 20cm on plot size of 1.6m x1.4m. Investigation was carried out by considering important fourteen
quantitative traits such as, Sprouting per cent, number of sprouts per corm, height at 30 and 60 days after
planting, height at harvesting stage, number of leaves per plant, days to opening of first floret, number of spikes
per plant, number of florets per spikes, length of spike, vase life, number of corms per plant, number of cormels
per plant, weight of corms per plant, weight of cormels per plant.

The standard statistical procedures were followed for calculating genetic constants (Burton and De
Vane, 1953). Heritability and genetic advance were determined as per the formulae suggested by Hanson et.al.
(1956) and Johnson et.al. (1955) respectively.

www.iosrjournals.org 23 | Page



Genetic variability, heritability, Genetic advance, correlation coefficient and path analysis ....

Table 1: Genetic parameters of different quantitative characters of gladiolus varieties

Characters Grand Range GCV | PCV | Heritability | Genetic | Genetic Advance

mean (%) (%) (Broad Advance | as percentage of
Min. | Max. Sense) %o mean
Number of sprouts 1.598 1.00 1.98 | 2880 30.12 514 1.12 56.74
Height at 30 days after planting (em) | 4141 [ 3227 4141 [ 1134 1476 61.1 7.70 1855
Height at 60 days after planting (cm) | 36.96 [ 4837 7723 [ 1210 1383 76.6 12.44 2183
Height at harvesting stage(cm) 9104 (7435012533 1535 | 16.68 84.7 26.51 2611
Number of leaves per plant 65.86 450 G40 | 1972 | 2040 8934 270 3928
Days to opening of 1% floret (davs) 5543 (8833 | 11900 877 | 931 88.7 16.94 17.03
Number of spikes per plant 1.9 1.00 3.07 | 3576 | 36.25 897.3 1.40 72.69
Number of floret per spike 12.23 757 | 1623 [ 1961 | 2024 939 478 39.16
Length of spike (cm) 76.07 [ 3997 | 112,63 24.72 | 2496 981 38.38 50.45
Vase lite(days) 3.0% 4.08 1415 | 4131 | 41.40 555 6.87 8452
Number of corms per plant 2.00 1.00 273 | 2869 | 32.01 80.3 1.03 5258
Number of cormels per plant 1200 | 207 | 3087 | 70.36 | 70.84 852 17.37 14478
Weight of corms per plant 4651 [ 20582 | 8846 | 3921 | 3984 968 36.98 79.51
Weight of cormels per plant 333 1.04 881 | 3638 [ 37.11 574 384 11468

Table 2: Genotypic correlation coefficient of number of florets and its quantitative characters of gladiolus

Height | Height ieh ieh N
at 3 at 60 . No.of | Daysto | No. of | Length . No, of | No,of | TEEAL | TWEIEAE o
. Height at o . e Vase ~ _ of of of
No. of days dayz . leave: | opening | spikes of . corms | cormels
Characters § . harvesting i , life corms | cormels | floret
sprouts after after per of 1 per spike per per
s s stage [cm) (days) per per per
planting | planting plant floret plant (cm) plant plant .
{em) {em) plant plant spike

No. of sprouts - 0.351 0.290 0.080 -0.425 | -0.037 | 0881 | 0129 | 0363 0877 | 0712 | 0619 | -0.320 | 0213
Height at 20 days after 0.542 0454 -0.127 0.495 | 040 2 0318 | -0.341 | 0470 | 0124 | oas7
planting
Haight at 0.389 0347 | 0299 | 0.43% [ 0537 [ -0.122) 0.324 | -0.522 | 0.8236 | 0.029 | 0on1
planting {em)
Hleight at harvesting stage - 0495 | w0127 | o.ss 1,340 | -0.003 0.080 | 0217
{cm)
No. of leaves per plant - 0376 | 0340 0. 0.366 0.139 | paooe
Daysto openmg of 1™ florst - -0.0es 0.320 ] 00356 0.024 0.040
Mo, of spikes per plant 0470 ] 0.828 -0.059 T
Langthof spika (cm) - -0.084 [ 0.092 0.031 0438
Waze L 3] 0.234 0.17
Mo, of corms per plant - -0.631 0843
No. of cormels per plant - -0.363
weight of corms per plant
weight of cormels per plant - 0.440
Mo, of floret per spike

III.  Result and Discussion

The estimates of genotypic coefficient of variation (GCV) and phenotypic coefficient of variation
(PCV) for fourteen characters of gladiolus varieties are presented in Table 1.The values of PCV for different
characters were higher than corresponding GCV value indicating all the characters under present study were
influenced by environmental factors.

It is established that genetic variability is a basic pre requisite for plant breeding programme on which
selection acts to evolve superior genotype. Thus the higher the amount of variation present for the various
characters in the chosen materials, greater is the scope for its improvement through selection. The genotypic
coefficient of variation (GCV) and phenotypic coefficient of variation (PCV) were computed to access the
existing variability in the characters. The PCV were higher than GCV for all the characters indicating each and
every characters were influenced by environmental factors up to some extent. The greater difference between
GCV and PCV were observed for the characters height at 30 days after planting and number of corms per plant
indicating that these characters were influenced by environmental factors to greater extent. The very little
difference between GCV and PCV were indicated that there was very little environmental influence and these
characters cannot improve by providing favorable environment. The above findings are broadly in agreement
with the earlier reports (Burton, 1952).

Robinson et al. (1949) viewed that the knowledge of heritability is important to a breeder since it
indicates the possibility and extent to which improvement is possible through selection. It is a measure of
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genetic relationship between parents and their offspring. High heritability alone is not enough to make efficient
selection in the advanced generations and unless accompanied by substantial amount of genetic advance.

Burton (1952) pointed out that heritability in combination with intensity of selection and amount of variability
present in the population influences the genes to be obtained from the selection. Thus genetic advance is another
important selection parameter.

Panse (1957) viewed that if a character is governed by non additive gene action it may give high
heritability but low genetic advance, whereas, if it is governed by additive gene action heritability and genetic
advance would be high. Higher estimates of heritability along with high genetic advance provide good scope for
further improvement in advance generation if these characters are subjected to mass progeny and clonal
selection.

In the present study the heritability estimates in broad sense were classified into 3 groups such as high
(>75%), moderate (60% - 75%), low (<60%).The high heritability in broad sense were observed for the
characters viz. number of sprouts, height at 60 days after planting, height at harvesting stage, number of leaves
per plant, days to opening of first floret, number of spikes per plant, length of spike(cm), number of florets per
spike, vase life (days), number of corms per plant, number of cormels per plant, weight of corms per plant (g),
weight of cormels per plant (g). The moderate heritability in broad sense was observed for height at 30 days
after planting.

Genetic advance in percentage of mean give more precise result in comparison to only genetic advance.

High genetic advance in percentage of mean coupled with high heritability was recorded for the characters
number of sprouts, number of spikes per plant, length of spike, vase life, weight of corms per plant, weight of
cormels per plant, number of corms per plant, number of cormels per plant indicating that selection for these
characters could be more effective due to additive gene action. Similar work were also reported by Kumar
(2010) and Maurya (2011).
The yield, number of spikes per plant is artifact of its various components the identification of important
components and information about their inter relationship would be very useful for development of efficient
breeding strategies. The breeder should see to access any favorable or unfavorable correlations existing in its
materials.

Grafius (1964,b) pointed out there was no way in which yield could be changed without changing one
or more of the components. Thus all

Table 4.6: Phenotypic correlation coefficient of number of florets and its quantitative
characters of gladiolus

N T ot ig] T
No. of | Day : w | I n.. of Lensth | Vase | | 0. of No. of weight weight of | o. of
leave: opening | zpike: _ . corne of com floret
. of :pike| life cormel: cormel:
per of 1 per per
spike

per per er plant
plant floret plant plant plant perp

- Height at 30 | Heizht at 60 | Heizht at
No. of

Characters spronts dav: after dav: after harvering
P plantngicm) | plandngiom) | :tage {cm) fom) | {dayz) per plant

Jo. of spikes par plant - 0.219 | 0461 [ 07117 | 05077 0.840"

[Langth of spiks (o) - SD0EL | Du0E3 0.032 0.433 0.226

[Vase lifs (davi)

par plant

v.loY

l: par plant

sizht of comus par plant

"Significant at probability level 0.05
“Significant at probability level 0.01

Changes in the yield must be accompanied by changes in one or more of its components. In present
study, correlations between fourteen character pairs were worked out in all possible combinations at phenotypic
and genotypic level. In general it was observed that genotypic correlation coefficients were found to be higher
than corresponding phenotypic correlation coefficient. This indicates a strong inherent association between yield
and its component traits. In most of the cases genotypic and phenotypic correlation coefficients were similar in
direction.

In present study, number of spikes per plant had positive and significant correlation with number of
sprouts, weight of corms per plant, number of corms per plant. Number of spikes per plant had negative and
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significant association with number of cormels per plant. The length of spike registered significant and positive
association with height at harvesting stage. Weight of corms per plant was significantly and positively
association with number of sprouts per plant, height at 60 days after planting and number of corms per plant and
significantly and negatively with number of cormels per plant. Number of cormels per plant is significantly and
negatively associated with number of sprouts per plant, number of corms per plant. So the selection for number
of spikes per plant the characters viz. number of sprouts, number of corms per plant, weight of corms per plant
could contribute considerably. The significant and positive correlations between different characters were
previously reported by Sirohi (2000) and Maurya (2011).
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