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ABSTRACT

and directly enhance floretsyield per spike.

(&

The present study was done in a sub-temperate region of Himachal Pradesh for different quantitative characters in different
gladiolus genotypes regarding the assessment of variability, the transmissibility of characters, interrelationships between traits and
whether they are impacting yield trait directly or indirectly. Identifying key traits essential for selection and crop improvement is a
crucial step in any successful breeding program. This study, therefore, played a vital role in recognizing traits such as corm fresh
weight, cormel fresh weight, and cormel number per plant which showed significantly high values of GCV and PCV with the highest
estimates of heritability and genetic gain and traits like the number of days it took for spikes to emerge, the length of cut spikes and
rachis, leaves produced per plant, vase life, floret diameter, corm diameter and cormel's fresh weight as they were proved to positively
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INTRODUCTION

Gladiolus spikes are valued for their exceptional keeping
qualities, florets of diverse shapes, sizes and hues ranging from
pink to reddish or light purple with white to cream contrasting
markings [15, 6] and most of all for the sequential opening of
florets over a longer duration [3]. All these beautiful
characteristics account for it's high demand for bouquets,
interior decorations, other exquisite floral arrangements, and
forbeddings or displays [16].

Hybridization and polyploidy have had a substantial impact on
gladiolus evolution, improving its different qualitative and
quantitative features [33]. The outbreeding tendency of
gladiolus allows for different genetic parentages in modern
garden cultivars, resulting in cumulative heterozygosity for
numerous traits associated with the complicated genetic
constitution [4, 10]. That's why great variation exists in its
genotypes, and we need to study these continuously arising
variations over time as genetic variability is a key element in the
planning and execution of a breeding program to generate new
kinds [45, 48, 7]. Estimates for analyzing variance across
different growth and floral factors help select for economic
traits in genotypes [43]. The coefficients of variation at the
genotypic and phenotypic levels should be studied to
understand the nature of variability in each breeding
population [43, 45, 27] to make sure that a trait will pass on to
the next generation and the magnitude ofits transmissibility can
be computed through the estimates of heritability.

Furthermore, correlation studies provide useful information
regarding the interrelationships and associations between
multiple traits as well as the influence of each component trait
onyield, which aidsin selection [5, 45, 44].
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Whether one variable is directly impacting yield traits or
indirectly through any other variable, this could be figured out
through path coefficient analysis [39]. The floret number
displayed in the spike of gladiolus is a very important polygenic
character determining the quality of the cut spikes, so it's
important to study how the other variables are impacting this
characteristic trait. The study thus assessed gladiolus genotypes
to assist breeders in improving this characteristic yield trait and
overall cultivar performance in crop improvement programs of
gladiolus by selecting for the mostimportant traits.

MATERIALS AND METHODS

The current study was done in 2022 and 2023 at Dr Yashwant
Singh Parmar University of Horticulture and Forestry, Solan, H.P
at the Department of Floriculture and Landscape Architecture's
Experimental farm (lyingatlat32°5'10" N,long 77°11'30" E and
alt 1276 m asl.). The region has sub-temperate climatic
conditions with cool winters and gentle moderate summers.
Healthy, disease- free corms of gladiolus genotypes were
planted in the first week of March, during both the years (30 cm
x 10 cm distance). The germplasm studied comprised of seven
hybrid genotypes of gladiolus bred at Dr YS Parmar UHF, Solan,
named UHFS Gla 1-27, UHFS Gla 2-25, UHFS Gla 3-24, UHFS Gla
3-41, UHFS Gla 4-48, UHFS Gla 9-16 and Solan Mangla; varieties
released from IARI, New Delhi (Pusa Gulal, Pusa Kiran); ITHR,
Bangalore (Arka Amar, Arka Ranjini) and different exotic
varieties (American Beauty, Novalux, Thamboliana).

Observations recorded

Data were collected on a range of variables including corm
sprouting percentage, days required for corm sprouting, and
spike emergence (counted since the date of planting). When
spikes reach harvesting stage (lowermost 2-3 florets starts
showing color), height of plant (up to the spike's tip), the leaves
produced in each plant, the floret number in each spike
(including the closed buds), length of the cut spike (cm) (from
the point of harvesting, above two pair of leaves up to spike's
tip), the length of the rachis (cm) (from the point of attachment
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of lowermost floret to the last floret's tip in the spike), the floret
diameter (cm) (by working out the average of values obtained
by holding a vernier caliper from one tepal's extreme to the
other tepal's extreme of the second most floret in NS and EW
directions), the number of days until the cut spikes were
harvested and the vase life of the cut spikes (until the wilting of
the third most florets on the spike) were recorded. At the time of
corm upliftment, the fresh weight of corms and cormels was
measured using a weighing balance and corm diameter was
measured in NS and EW direction, followed by the calculation of
the average of the two. The number of corms and cormels
produced by each plant from the mother corms that were
planted depicts the corm and cormels yield per plant.

Statistical analysis

The study was conducted using the Randomized Block Design
(RBD) design, and additional analysis was carried out in
accordance with the recommendations of Gomez and Gomez
(1984) [18]. OPSTAT software was used to analyze the data.
Variability was measured using the GCV and PCV formulas
suggested by Burton and De-Vane (1953) [9]. Genetic Advance
and Heritability (in a broad sense) were calculated as per
formulas given by Allard (1960) [2]. Genetic Gain was calculated
as per the formula suggested by Johanson etal. (1955) [20]. The
method suggested by Al-Jibouri et al. (1958) [1] was used to
calculate both genotypic and phenotypic correlations. The
Dewey and Lu (1959) equations [12] were used to figure out the
directand indirecteffects.

RESULT AND DISCUSSION

Coefficients of variability

Variability present in a population is a prerequisite for crop
improvement programmes. Interactions between genetic and
environmental factors result in variations shown in many
phenotypes. It becomes clear from the data in Table 1 that PCV
was slightly greater than GCV which can be attributed to the
influence of external environmental factors on the expression of
the traits studied.

The calculated values of coefficients of variability ranged in
magnitude from low to high, according to the trait being
analyzed. It indicates that experimental material contained a
considerable level of variation. The PCV and GCV respectively,
were found high for the parameters, fresh weight of corms
(38.16%) (37.83%), fresh weight of cormels (42.84%)
(42.58%) and number of cormels per plant (44.99%) (44.72%),
according to pooled analysis for two consecutive years. This
implies that these parameters are more amenable to breeding
and that selection for these traits during crop improvement in
gladiolus will prove to be fruitful. Prior research on gladiolus [47
, 22, 30, 11 and 23] revealed that for the majority of the
aforementioned features, a higher PCV values than GCV were
obtained.

Heritability

Heritability estimates provides estimates of whether characters
can be transferred from one generation to the next generation,
allowing breeders to isolate elite selections in the crop. Traits
Depicting high heritability shows a greater possibility of
improvement through direct selection as trait expression is
driven by genetic factors and the environment plays the least
role in it [29, 28, 41, 13, 14, 49], and traits are highly
transmissible to next generations during breeding programmes.
In contrast, the traits that showed low heritability shows that

the environment has influenced the character expression thus
for such parameters direct selection will notbe effective [29].
Most of the parameters in the current study had high heritability
values. Data in Table 1 showed high heritability for the following
parameters: fresh weight of corms (98.31%), fresh weight of
cormels (98.77%), the diameter of corms (99.12%), cormels
number per plant (98.80%), leaves number per plant (89.70%),
number of days it took for spikes to emerge (99.72%), plant
height (98.85%), length of cut spikes (97.09%), rachis length
(98.39%), floret diameter (99.22%), days to reach harvesting
stage (99.57%), vase life (96.00%), fresh weight of corms
(98.31%), fresh weight of cormels (98.77%), diameter of corms
(99.12%), number of cormels present in each plant (98.80%),
floret count per spike (99.25%), plant height (98.85%). There is
a lot of scope for development by focusing on these features.
Similar heritability trends were observed by earlier studies [17,
50,30,11,23,25] carried outin gladiolus.

Geneticadvance and genetic gain

Higher heritability values combined with high values of genetic
gain are much more useful than only heritability estimates alone
when evaluating the overall impact of selection. The parameters
like fresh weight of corms (77.28%), fresh weight of cormels
(87.17%), and number of cormels per plant (91.57%) showed
the greatest genetic gain along with the high heritability
estimates. This demonstrates unequivocally that cumulative
gene action controls the above trait's expression, meaning
selection for them will contribute to crop improvement. The
results are supported by earlier outcomes of studies conducted
by previous researchers [19, 21, 35, 31, 30, 11] for different
characteristic traits of gladiolus genotypes.

Data in Table 1 demonstrates values of high heritability along
with a greater value of GA for fresh weight of corms (41.77%).
This illustrates that additive gene action plays a role here and
this trait expresses the potential of improvement through
hybridization, and selection for this trait will undoubtedly be
effective [13, 14, 8]

Correlation studies

Computing correlation is a useful tool for determining the
manner in which characters link with one another, indicating
both the strength and direction of the association [42].
Correlations when found positive show that variables are
showing changes in the same manner, i.e., they are increasing or
decreasing simultaneously, whereas correlations, if negative,
show that there is an inverse relationship between the
variables—for example, a rise in one variable will result in a
reduction in another [40, 26]. Therefore, this study looked at
correlation coefficients both at genotypic and phenotypic levels
foramultiple number of variables.

The florets displayed per spike in gladiolus is a complex,
polygenic characteristic controlled by numerous genes and
other variables, thus a thorough grasp of the relationships and
connections between component qualities and how they affect
this yield attribute is necessary for efficient crop improvement
in gladiolus. From data in table 2 it is clear that the percentage of
corms that sprouted (r, = 0.64, r, = 0.96), the number of leaves
present in each plant (r, =0.49, r, = 0.54), the number of days it
took for the spikes to emerge (r, = 0.37, r, = 0.38), the plant
height (r, = 0.77, r, = 0.77), the cut spike length (r, = 0.76, r, =
0.77), the rachis length (r, = 0.76, r, = 0.76), the diameter of the
floret (0.44, r, =0.44), the vase life (0.87, r, = 0.89), the fresh
weight of the cormels (r, = 0.69, r, = 0.70), diameter of corms
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(r,=0.75,r,=0.75) and cormels produced per plant (r,= 0.69, r,
= 0.70) were all positively associated with the floret number
displayed in each spike. These findings were consistent with the
outcomes of the study of earlier researchers [34, 32, 51, 36, 38]
in gladiolus.

Path coefficient analysis

A valuable tool in finding out whether a variable has a direct or
indirect effect on the other is path coefficient analysis [52, 26,
39]. It may be possible to increase yield by concentrating on
particular characteristics that have a positive directinfluence on
yield traits [46].

Important characteristics of the florets displayed per spike are
demonstrated by the path coefficient analysis results, which are
displayed in Table 3. The greatest positive direct effect on the
floret number in each spike was shown by fresh weight of
cormelsyielded per plant (1.803), then by rachis length (0.562),
floret diameter (0.471), leaves per plant (0.363), days to corm
sprouting (0.290) and spike emergence (0.247), cut spike length
(0.253), their vase life (0.207) and corm diameter (0.087).
Similar studies regarding path coefficient analysis were
conducted in gladiolus by earlier researchers[17,24, 36, 37].

It is clear in the present study that the traits like corm fresh

Table 1. Values of measures of genetic variability for traits under consideration in the study

Here, h’stands for Heritability (%), GA for Genetic Advance and GG for Genetic gain

weight, cormel's fresh weight, and cormel number per plant are
of utmost importance in selection during crop improvement
programs in gladiolus as they expressed high values of GCV and
PCV with the highest estimates of heritability and genetic gain.
Direct selection for the traits like the number of days it took for
spikes to emerge, the length of cut spikes and rachis, leaves
produced per plant, vase life, floret diameter, corm diameter,
and cormel's fresh weight would lead to an increase in florets
yield per spike.

FUTURE SCOPE OF THE STUDY

The study will surely be helpful in planning future breeding
programmes in gladiolus regarding improvement of yield traits
and several other traits as it clearly dissipates the
interrelationships between traits, heritability trends and there
contribution towards variation in the germplasm.
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1 | p| -027 | -028 | 040* | -056* | -0.48* | -056** | -026 | 046 | -020 | -0.50** | -009 | -047** | -036* | -0.11 | -0.14
G | -041* | -031 | 040* | -056* | -0.49* | -057** | -026 | 046 | -021 | -0.50* | -009 | -047* | -0.44* | -012 | -0.14
2 | p 051 | 024 | 050 | 047** | 055 | 0.40* 012 | 0.70* | 0.44* | 0.48* | 055 0.39* | 0.50%* | 0.64**
G 0.69** | 0.35% | 075" | 0.71** | 0.78* | 059** | 018 | 0.97** | 0.66™ | 0.68* | 0.81* | 0.48* | 0.72** | 0.96**
3 [P 0.37* | 0.38* 0.36* 0.35* 0.29 031 | 051* | 0.56** 0.26 0.59** | 0.88** 0.25 | 0.49**
G 0.38* | 0.40* 0.41* 0.38* 0.32 032 | 055% | 0.61* 0.26 0.63** | 0.89* 0.25 | 0.54**
4 | P 0.13 0.11 -0.06 034 | 098 | 032 0.29 0.20 0.26 0.03 0.20 0.37*
G 0.13 0.11 -0.06 034 | 098 | 033 0.30 0.20 0.27 0.01 0.20 0.38*
5 [ p 096 | 0.69** | 0.62* | -0.03 | 0.75* | 0.81** | 0.57* | 0.83* 0.12 0.62%* | 0.77*
G 0.98* | 070" | 0.63* | -0.03 | 0.78* | 0.82* | 058 | 0.84* 0.14 0.63** | 0.77*
6 | P 0.61* | 051* | -0.05 | 0.76™ | 0.73** | 0.68* | 0.76** 0.09 0.73** | 0.76**
G 0.62* | 052 | -0.05 | 0.79* | 0.74* | 0.69* | 0.77* 0.14 0.74* | 0.77*
7 | p 0.24 022 | 0.61* | 0.65** | 0.38* | 0.68** 0.27 0.36% | 0.76%*
G 0.24 022 | 0.62** | 0.66* | 039* | 0.69** 0.32 0.37% | 0.76%*
8 | P 0.27 0.43* | 0.47* 0.03 0.53** 0.06 0.14 | 0.44**
G 0.27 0.44* | 0.47* 0.04 0.53** 0.09 0.15 | 0.44**
9 [P 0.14 0.16 0.07 0.12 0.01 0.06 0.19
G 0.14 0.17 0.07 0.12 0.01 0.06 0.20
10 | P 0.72** | 0.71% | 0.79** 0.21 0.75** | 0.87**
G 0.73* | 0.73* | 0.81* 0.24 0.77** | 0.89**
11 | P 0.41* | 0.96** 0.32 0.42% | 0.69**
G 0.42* | 0.96** 0.38* 0.42* | 0.69**
12 | P 0.42* 0.09 0.99%* | 0.69**
G 0.43* 0.08 0.99%* | 0.70**
13 [ P 0.33 0.45%* | 0.75%*
G 0.40° | 0.45* | 0.75*
14 | P 0.05 0.21
G 0.03 0.27
15 | P 0.69"
G 0.70"
285. © 2025 AATCC Review. All Rights Reserved.
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Table 2. Estimates of correlation at Phenotypic (P) and genotypic (G) level among different parameters in gladiolus genotypes

S.No. Characters Mean Range Variability coefficients (%) h2 GA(%) | GG(%)
PCV GCV

1. Days taken to sprouting of corms 18.49 11.97-28.20 20.76 20.69 99.32 7.85 42.48
2. Percentage of corms Sprouted 94.55 83.33-100.00 6.28 4.20 44.64 5.46 5.78
3. leaves produced per plant 11.36 8.00-14.53 20.09 19.03 89.70 4.22 37.12
4. Days required for emergence of spike 77.49 65.17-89.60 9.57 9.55 99.72 15.23 19.65
5. Height of the plant 117.43 100.40-139.65 8.82 8.77 98.85 21.10 17.97
6. Length of cut spike 87.97 71.78-99.48 6.84 6.74 97.09 12.03 13.68
7. Length of rachis 49.35 39.84 - 59.39 12.47 12.37 98.39 12.48 25.28
8. Diameter of floret 10.06 8.58-10.96 7.20 7.17 99.22 1.48 14.72
9. Days taken to reach harvesting stage 83.63 73.00-110.17 8.31 8.29 99.57 14.25 17.04
10. Vase life of cut spikes 8.65 7.00-9.83 9.86 9.66 96.00 1.69 19.50
11. Fresh weight of corms s 54.05 31.32-103.76 38.16 37.83 98.31 41.77 77.28
12. Fresh weight of cormels 15.35 3.81-24.34 42.84 42.58 98.77 13.38 87.17
13. Diameter of corms 5.51 4.38-6.83 12.33 12.28 99.12 1.39 25.18
14. Corm yield per plant 1.52 1.23-1.80 14.71 12.71 74.62 0.34 22.62
15. Cormels produced per plant 17.09 4.83-27.10 44.99 44.72 98.80 15.65 91.57
16. Florets produced per spike 15.70 11.33-19.33 13.11 13.06 99.25 4.21 26.79

1. Days taken to sprouting of corms, 2. Percentage of corms Sprouted 3. leaves produced per plant 4. Days required for emergence of spike5. Height of the plant 6. Length of cut spike, 7. Length of
rachis 8. Diameter of floret, 9. Days taken to reach harvesting stage 10. Vase life of cut spikes, 11. Fresh weight of corms, 12. Fresh weight of cormels, 13. Diameter of corms, 14. Corm yield per plant
15. Cormels produced per plant16. Florets produced per spike

*Significantat5%significance level **Significantat1%significance level

Table 3. Values of various feature's direct and indirect effects on number of florets produced per spike

Days
D Days tak Vi Fresh | Fresh C
ays Percentage| leaves required |Height|Length|Length| . ays taken -ase r(-as rt.es . (.)rm Cormels
*C taken to Diameter| toreach |life of |weight| weight |Diameter| yield
A of corms |produced for of the | of cut of _ produced
(characters) | sprouting . . | of floret | harvesting| cut of of of corms| per
Sprouted |per plant | emergence | plant | spike | rachis R per plant
of corms i stage |spikes|corms |[cormels plant
of spike
Days taken
to sprouting] 0.290 0.022 -0.113 0.099 0.169 ] -0.123]-0.318| -0.123 -0.155 |-0.043] 0.077 | -0.157 -0.041 |0.101 0.176
of corms
Percentage
of corms -0.118 -0.054 0.250 0.087 -0.223] 0.180 | 0.438 0.280 -0.062 0.200 |-0.103 | 1.229 0.070 [-0.110] -1.101
Sprouted
leaves
produced -0.091 -0.037 0.363 0.095 -0.121] 0.102 | 0.211 0.151 -0.108 0.113 ]-0.095| 0.476 0.055 [-0.201} -0.377
per plant
Days
requiredfor| -0.019 0.139 0.247 |-0.040] 0.028 [-0.035] 0.160 | -0328 |0.069|-0047| 0362 | 0023 [-0.003 -0.299
emergence
of spike
Height of
-0.164 -0.040 0.146 0.033 -0.299] 0.247 | 0.392 0.297 0.010 0.161 |-0.127| 1.038 0.072 [-0.032] -0.959
the plant
Eflltligill:ef -0.141 -0.038 0.147 0.028 -0.292] 0.253 | 0.346 0.247 0.017 0.164 |-0.114 | 1.237 0.066 [-0.031] -1.120
Length of
‘:';fhis" 0164 | -0.042 0.136 0015 |-0208] 0.156 [0.562| 0.114 | 0075 ]o0.128]-0.102] 0694 | 0059 |-0.073| -0556
Diameter of
floret -0.076 -0.032 0.117 0.084 -0.188] 0.133 | 0.136 0.471 -0.091 0.091 |-0.073 | 0.068 0.045 [-0.021] -0.222
Days taken
toreach
. 0.134 -0.010 0.117 0.242 0.009 | -0.012|-0.126| 0.128 -0.335 0.029 |-0.026 | 0.125 0.011 [-0.001] -0.087
harvesting
stage
Vase life of
ase 1.eo -0.060 -0.052 0.198 0.082 -0.232] 0.200 | 0.348 | 0.208 -0.047 [0.207|-0.114| 1.313 0.070 [-0.055| -1.174
cut spikes
Fresh
weight of -0.144 -0.035 0.221 0.074 -0.245] 0.186 | 0.370 0.222 -0.055 0.151 |-0.156| 0.749 0.083 |[-0.086] -0.643
corms
Fresh
weight of -0.025 -0.037 0.096 0.050 -0.172] 0.174 | 0.216 | 0.018 -0.023 | 0.151 |-0.065| 1.803 0.037 [-0.018| -1.504
cormels
D"’CT:::M 0137 | -0044 | 0230 0066 |-0250| 0.194 | 0386 | 0248 | -0.041 |0.169|-0.149| 0770 | 0.087 |-0.091| -0.686
C ield -
ormyle’ el 5129 | -0.026 0.322 0.003 |-0.043] 0.035 | 0.181 | 0.043 | -0.002 |0.050]-0.059| 0.141 | 0.035 -0.052
per plant 0.227
Cormels
produced -0.033 -0.039 0.090 0.048 -0.188] 0.186 | 0.205 0.069 -0.019 0.160 |-0.066 | 1.781 0.039 [-0.008] -1.523
per plant

Residual effects are-0.003

286. © 2025 AATCC Review. All Rights Reserved.



Ragini Bhardwaj et al,, / AATCC Review (2025)

REFERENCES

1.

10.

11.

12.

Al-Jibouri HW, Miller PA, and Robinson HF (1958)
Genotypic and environmental variances and co-variances
in an upland cotton cross of inter-specific origin. Agronomy
Journal50: 633-636. doi: 10.2134/agronj1958.000219
62005000100020x

Allard RW (1960) Principles of plant breeding. Agronomy
Journal54: 437-441. doi:10.2134 /agronj1962.000219620
05400040037x

Amin OA and Diab RI (2020) Effect of essential oils on
storage and keeping quality of gladiolus cut flowers.
Scientific Journal of Flowers and Ornamental Plants7:579-
597.doi: 10.21608/sjfop.2020.153921

Aswath C, Bose TK, Bhatia R, Saha TN, Kumar R and Dutta K
(2021) Commercial flowers. Daya Publishing House, New
Delhi, 804p.

Bennurmath P, Bhatt DS, Patil HM and Patil S (2021)
Variability and correlation analysis for yield and related
traits in chrysanthemum. Agricultural Research Journal58:
845-850.d0i: 10.5958/2395-146X.2021.00121.6

Bhatt ZA and Sheikh M.Q (2015) Studies on chemical
solutions and storage duration on keeping quality of cut
Gladiolus (Gladiolus grandiflorus L.) spikes (‘White
Prosperity'). Journal of Scientific Research and Essays10:
655-658.d0i:10.5897 /SRE2015.6310

Bhujbal GB, Chavan NG and Mehetre SS (2013) Evaluation
of genetic variability, heritability and genetic advances in
gladiolus (Gladiolus grandiflorus L.) genotypes. The
Bioscan8: 1515-1520. doi: 10.5958/0976-
4623.2018.00007.5

Bijma P (2014) The quantitative genetics of indirect genetic
effects: a selective review of modellingissues. Heredity112:
61-69.doi: 10.1038/hdy.2013.15

Burton GW and De Vane EH (1953) Estimating heritability
in tall fescue (Festuca arundinacea) from replicated clonal
material. Agronomy Journal45: 478-481. doi:
10.2134/agronj1953.00021962004500100005x

Cantor M and Tolety] (2011) Gladiolus. In Kole C (eds) Wild
crop relatives genomic and breeding resources: plantation
and ornamental crops Springer, Berlin Heidelberg, p. 133-
159.d0i:10.1007/978-3-642-21201-7_8

Choudhary M, Moond SK, Kumari A and Beniwal BS (2012)
Genetic variability in quantitative characters of Gladiolus.
International Journal of Agricultural Sciences8: 138-141.
doi: 10.56093/ijas.v85i6.49263

Dewey DR and Lu KH (1959) A correlation and path co-
efficient analysis of components of crested wheat grass
seed production. Agronomy Journal51: 515-518. doi:
10.2134/agronj1959.00021962005100090002x

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Dhiman MR, Kumar S, Parkash C, Kumar R, Moudgil S and
Sunita (2015 a) Studies on genetic variability, heritability,
genetic advance and correlation in Alstroemeria spp.
Journal of Ornamental Horticulture18: 118-125. doi:
10.1007/s10722-023-01755-w

Dhiman MR, Parkash C, Kumar R, Guleria MS and Dhiman M
(2015 b) Studies on genetic variability and heritability in
Asiatic hybrid lily (Lilium x elegans L.). Molecular Plant
Breeding. doi: 10.5376/mpb.2015.06.0002

Dhiman MR, Thakur N, Gupta YC and Sharma N (2021)
Gladiolus In Datta SK, and Gupta YC (eds) Floriculture and
Ornamental Plants Handbooks of Crop Diversity:
Conservation and Use of Plant Genetic Resources. Springer,
Singapore,p 1-33.d0i: 10.1007/978-981-15-1554-5_5-1

Gangwar VP, Kumari N, Saraswat LK and Kumar V (2023)
Analysis of gladiolus (Gladiolus grandiflorus L.) cv. Pusa
Kiran for its yield and economics in the western region of
Uttar Pradesh. Annals of Horticulturel6: 14-18. doi:
10.5958/0976-4623.2023.00003.8

Gantait SS, Mahato SK and Majumder ] (2016) Genetic
variability, character association and path coefficient
analysis in gladiolus for various quantitative traits. Indian
Journal of Horticulture.73: 564-569 doi: 10.5958/0974-
0112.2016.00116.X

Gomez AA and Gomez AA (1984) Statistical procedures for
Agricultural Research. JohnWileyandSons,NewYork,USA.
680 p.

Ishwarraddy K, Kandpal A, Hugar G, and Ramesh A.A (2018)
Genetic variability studies in Gladiolus (Gladiolus
grandiflora L.). International Journal of Current
Microbiology and Applied Sciences7: 2566-2573. doi:
10.20546/ijcmas.2018.711.292

Johanson HW, Robinson HF and Comstock R.E (1955)
Estimates of genetic and environmental variability in
soybean. Agronomy Journal47: 314-318. doi:
10.2134/agronj1955.00021962004700070009x

Kaushik AK, Singh B, Dhaiya R and Goswami A (2018)
Evaluation of genetic variability, heritability and genetic
advances in gladiolus (Gladiolus hybridus Hort.) genotypes.
Annals of Horticulturell: 46-51. doi: 10.5958/0976-
4623.2018.00007.5

Kispotta LM, Jha KK, Horo P, Tirkey S.K, Misra S and
Sengupta S (2017) Genetic variability and heritability in
Gladiolus hybridusinternational Journal of Science and
Environment Technologies6: 519-528. doi:
10.3329/bjb.v51i4.63489

Kumar ], Kumar Rand Pal K (2011) Variability and character
association in gladiolus (Gladiolus grandiflorus L.).
Agricultural Science Digest31: 280-284.

Kumar M, Kumar S and Chaudhary P (2015) Correlation and
path analysis study in gladiolus (Gladiolus hybridus Hort.).
International Journal of Agricultural Statistics Sciences11:
527-532.

287.

© 2025 AATCC Review. All Rights Reserved.



Ragini Bhardwaj et al,, / AATCC Review (2025)

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

Kumar M, Kumar V and Kumar MS (2010) Genetic
variability and character association in gladiolus (Gladiolus
grandiflorus L.). Environmental Ecology28: 622-628.

Kumar R, Kumar S and Yadav YC (2012) Genetic variability,
heritability, genetic advance, correlation coefficient and
path analysis in gladiolus. Indian Journal of Horticulture69:
369-373.

Kumari P, Rajiv Kumar, Rao TM, Dhananjay MV and Bhargav
V (2017) Genetic variability, character association and path
coefficientanalysis in China aster (Callistephus chinensis L.).
Journal of Horticultural Science7: 3353-3362. doi:
10.56093/ijas.v87i4.69443

Labroo MR, Studer A] and Rutkoski JE (2021). Heterosis and
hybrid crop breeding: a multidisciplinary review. Frontiers
in Genetics12:643761.doi: 10.3389 /fgene.2021.643761

Merrick LF, Herr AW, Sandhu KS, Lozada DN and Carter AH
(2022) Optimizing plant breeding programs for genomic
selection. Agronomy12: 714. doi: 10.3390/agronomy
12030714

Mishra P, Singh AK and Singh OP (2014) Genetic variability,
heritability, genetic advance, correlation coefficient and
path analysis in gladiolus. Journal of Agriculture and
Veterinary Science7:23-26.doi: 10.9790/2380-07722326

Momin B, Kumar S, Momin K, Dewan N, Nongrum HB and
Marwein B (2017) Evaluation of diversity through genetic
variability and correlation in gladiolus (Gladiolus hybrida
L.) genotypes. The Indian Journal of Agricultural
Sciences.87:825-833.

Nazir M, Dogra S, Pandey RK, Kashyap S, Laishram N and
Singh A (2023) Phenotypic and genotypic correlation
coefficient studies in Gladiolus (Gladiolus grandiflorus L.)
for yield and quality parameters. The Pharma Innovation
Journal12:4953-4956.

Ohri D and Khoshoo TN (1983). Cytogenetics of garden
Gladiolus IV. Origin and evolution of ornamental taxa.
Proceedings of the National Academy of Sciences, USA4:
279-294.doi: 10.1508/cytologia.50.213.

Patra SK and Mohanty CR (2019) Correlation studies in
gladiolus. International Journal of Current Microbiology
and Applied Sciences 8:3401-3406.

Pattanaik S, Paul A and Lenka PC (2015). Genotypic and
phenotypic variability and correlation studies in gladiolus.
Journal of Cropand Weed11:113-119.

Ramzan A, Nawab, NN, Ahad A, Hafiz IA, Tarig MS and Ikram
S (2016). Genetic variability, correlation studies and path
coefficient analysis in Gladiolus alatus cultivars. Pakistan
Journal of Botany, 48: 1573-1578.

Rashmi and Kumar (2014). Estimation of genetic
variability, correlation and path analysis in gladiolus
(Gladiolus species L.). International Journal of Plant
Sciences9: 186-189.

38.

39.

40.

41.

42.

43.

44,

45,

46.

47.

48.

49,

50.

Rashmi R, Chandrashekar SY, Kumar HP and Geeta SV
(2016). Genetic variability and correlation studies in
gladiolus (Gladiolus hybridus L.). Green Farming7: 383-387.

Saleh MM, Salem KFM and Elabd AB (2020). Definition of
selection criterion using correlation and path coefficient
analysis in rice (Oryza sativa L.) genotypes. Bulletin of the
National Research Centre44: 143. doi: 10.1186/s42269-
020-00403-y

Sauro ] and Lewis JR (2016). Quantifying the User
Experience: Practical Statistics for User Research (2nd ed.).
Morgan Kaufmann, Elsevier.

Schmidt P, Hartung ], Bennewitz ] and Piepho HP (2019).
Heritability in plant breeding on a genotype-difference
basis. Genetics212: 991-1008. doi: 10.1534/genetics.119.
3021s34

Schober P, Boer C and Lothar S (2018). Correlation
coefficients: Appropriate use and interpretation.
Anesthesia and Analgesial26: 1763-1768. doi:
10.1213/ane.0000000000002864

Sharma P, Sharma P, Dhiman SR, Dogra RK, Sharma A and
Rana N (2023). Variability and association studies among
carnation mutants (Dianthus caryophyllus L.) in
Northwestern Himalayas. Genetic Resources and Crop
Evolution70: 1939-1955. doi: 10.1007/s10722-023-
01546-3

Sharma S, Prasad VM and Singh D (2018). Studies on
genetic variability parameters in gladiolus grown under
Allahabad agro-climatic conditions. International Journal
of Chemical Studies6: 1604-1607.

Singh P (2021). Biometrical Techniques in Plant Breeding
(6th ed.). Kalyani Publishers, New Delhi, 219p.

Sinha §, Singh AK, Dinkar D, Dwivedi N and Gupta P (2023)
Selection criteria for yield improvement .In Raj M, Dinkar,
Lal K, Dwivedi N (eds) Modern Enhancement in crop
Production. Elite Publishing House, New Delhi, p. 95-106.

Swetha S, Kulkarni BS, Shiragur M, Kulkarni MS, Mulge R,
Hegde L and Naik BNM (2020). Genetic variability studies
in gladiolus (Gladiolus hybridus Hort.). Journal of
Pharmaceutical and Phytochemistry9: 726-731.

Terfa GN and Gurmu GN (2020). Genetic variability,
heritability and genetic advance in linseed (Linum
usitatissimum L.) genotypes for seed yield and other
agronomic traits. Oil Crop Science5: 156-160. doi:
10.1016/j.0csci.2020.08.002

Tester M and Langridge P (2010). Breeding technologies to
increase crop production in a changing world. Science327:
818-822.d0i: 10.1126/science.1183700

Thakur N, Bhuj BD, Ranjan K, Srivastav and Satish C (2015).
Assessment of genetic variability and correlation in
gladiolus germplasm. Progressin Horticulture47: 490-496.
doi: 10.5958/2249-5258.2016.00004.X

288.

© 2025 AATCC Review. All Rights Reserved.



Ragini Bhardwaj et al,, / AATCC Review (2025)

51. Verty P, Prasad VM, Collis JP and Nazir M (2017). 52. Wright S (1934). The method of path coefficients. Annals of

Correlation analysis in gladiolus (Gladiolus grandiflorus L.). Mathematical Statistics5: 161-215. doi: 10.1214/aoms/11
Agricultural Research and Technology10: 555-792. doi: 77732676
10.19080/artoaj.2017.10.555794

289. © 2025 AATCC Review. All Rights Reserved.



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

