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ABSTRACT

The present study was conducted to evaluate m@aniation Dianthus caryophyllus) genotypes to
assess the magnitude of genetic variability angit& up the heritable component of variation for
selection response of metrical traits. Mean dateewgebjected to analysis of variance (ANOVA) that
revealed highly significant differences for all tblearacters studied and set up of a correlatiomixna
to analyze the stability capability by critical i@ifence (CD) values and effect of mutagens forattar
improvement. Total number of leaves/plant was rstadtle due to its higher CD value; weight of 1000
seeds was highly variable with lower stability.hias been confirmed that 0.4% dose of all three
mutagens was highly effective than other doses.pHamotypic and genotypic co-efficient of variation
(PCV & GCV) value shows the influence of the enwmimental effect on the characters. Highest GCV
and PCV were noticed for total branches/plant ameekt for total flowers per plant. Heritability igad
from 46.77 (Days to seed germination) to 96.09r(Pheight at 50% flowering phase) per cent. Total
number of leaves and branches showed high, seedsflmgescence and days to branching showed
moderate and plant height at 50% flowering showeddenetic advance with higher heritability. Thus,
these traits may serve as an effective selectioanpeter and screening of promising mutant lindds)
crop improvement.

Key words: Character selection; chemical mutag@anthus caryophyllus,; genetic variability; metrical
trait.

INTRODUCTION
Carnation Dianthus caryophyllus L.), belongs to the angiospermic family Caryopag#iae, is an important
floricultural crop all over the world and ranksfunext to Rose in popularity in western countflesurieet al.,
1968; Stabyet al., 1978). It grows very well in temperate climatpecially in Eurasia. This genus is important
by having pharmacological properties, aromatic ghirand polymorphism in morphology, genetics and
hybridization (Facciola, 1990; Hughes, 1993; McG@eoand Hammett, 2002; Su Yeons, 2002; &es., 2005).
In this modern era, an agronomic demand of higldiyig cultivar of this crop was noticed. Mutatioarc
produce the development Bfanthus cultivars with more desirable floral characteristend higher productivity
(Roychowdhury and Tah, 2011a; Roychowdhury, 201ddlucible mutation, using chemical or physical
mutagens, is a suitable source of producing vanati crop improvement through mutation breedingrfingo
et al., 2007) which can produce several improved muianeties with high economic value (Déhal., 2004).
From applicational point of view, it is quite pdss to induce gene-mutation artificially with thelh of some
potent chemical mutagens like N-nitroso Methyl U@iVU), Ethyl Methane Sulphonate (EMS), Sodium
Azide (SA), etc. to create any new variation instbrop. The mutation breeding performanceDianthus
species can significantly accelerate many breedindeavors, which have proven difficult with claasic
Dianthus breeding techniques (Roychowdhury, 2011). Varioatrical attributes like seed weight, number of
branches, leaves, flowers, leaf area, etc., ang meich complex in nature because it is governegdlygenes
and greatly influenced by environmental factorss & powerful and effective tool in the hands lafip breeders
especially for autogamous crops having narrow gertese (Micke, 1988). The success of any breeding
program depends to a large extent on the amouyerodtic variability present in the population. Wageectrum
of genetic variability has been induced in Carmat{®ianthus caryophyllus L.) using both physical and
chemical mutagens in order to utilize it in flofttwal improvement and inheritance studies (Pa8k6; Ashri,
1970; Gowdaeet al., 1996). Overall variability must be partitionada heritable and non- heritable components
with the aid of genetic parameters such as genotgpd phenotypic coefficients of variation, heriligp and
genetic advance (Ariyo, 1987; Roychowdhury and T2M]1b). Genetic variability studies provide basic
information regarding the genetic properties offibeulation based on which breeding methods aradtated
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for further improvement of the crop. These studies also helpful to know about the nature and éxbén
variability that can be attributed to different sag, sensitive nature of the crop to environmenthiences,
heritability of the characters and genetic advaheg can be realized in practical breeding. Pragiesny crop
improvement venture depends mainly on the magnitfdgenetic variability and heritability present tine
source material. The extent of variability is measluby genotypic coefficient of variance (GCV) and
phenotypic coefficient of variance (PCV) which pises information about relative amount of variation
different characters. Hence, to have a thoroughptehensive idea, it is necessary to have and acellyt
assessment of metrical components. Since herttalilialso influenced by environment, the inforration
heritability alone may not help in pin pointing cheters enforcing selection. Nevertheless, thetdtslity
estimates in conjunction with the predicted genetitvance will be more reliable (Johnsenal., 1955).
Heritability gives the information on the magnitudiinheritance of quantitative traits, while gaéoetdvance
will be helpful in formulating suitable selectionggedures. The present study permits an effectikeesing of
large plant population leading to generate demandiutant lines. Therefore, an attempt was madéim t
investigation to which estimate the extent of vasi@enetic parameters like variability, heritapiind genetic
advance in nine Carnation treatments (both normdl mutagen treated) for some common agronomically
important metrical traits and establishing a suéadireeding procedure, except expensive availaldkecular
breeding methods along with developing a high g@uadind better yielding new Carnatiarermplasm to
increase its diversity and sustainable agro-ecocaimarket demand by analyzing the stability capgtand
effect of mutagens for character improvement.

MATERIALS AND METHODS

To conduct the present study, pure line seedBiafithus caryophyllus were collected from Globe Nursery,
Kolkata and treated with three potent chemical gems viz. N-nitroso methyl urea (NMU), Ethyl methan
sulphonate (EMS) and Sodium azide (SA) accordinRagchowdhury and Tah (2011c) using three different
doses like 0.1% (w/v), 0.4% (w/v) and 0.7% (w/v} Each mutagen. The treated seeds were then washed
running tap water to remove the chemical preserthé@m and placed in absorbent cotton-wet petrifiish
recording the germination behaviour. The germinateelds were finally transferred to experimentatspldhe
mutagen treated seeds were sown for raising fiatam (M) generation in the well manured experimental field
of Crop Research Farm (latitude 23.88 22.56 S and longitude 83.2%, 86 W) under Botany Department,
The University of Burdwan, West Bengal, India, digrivinter season (2009). Ten randomly selecteglsints
per treatment along with control were tagged, hetaebindividually and viable seeds were storeddesiccator

for proper restoring. The second mutant(deneration was grown from single plant Bubscript progeny
seeds. They were raised in the next winter sea&ait0j. This sowing process for raising ptogeny was done
separately, depending upon the concentration omaas with proper marking and followed Randomized
Block Design (RBD) layout with three replicatiorts ach treatments. Each treatments was sownée tiows

of 4 m length plot and 25 cm apart by adopting spacing of 25 x 25 cm. Normal recommended cultural
practices and plant protection measures were felbte raising M generation. Uniform agronomical measures
were provided for this Mcrop in the field experimentation. The data wereorded on five randomly selected
plants from each replication inMjeneration for some metrical traits studied viaysl to seed germination,
plant height (cm) at 50% flowering phase, days tanthing, total number of branches per plant,
total leaves per plant, leaf area @Qmtotal number of flower per plant, diameter obvier (cm),
number of seeds per inflorescence, weight (g) 0@ &eeds. The all data were analyzed statistically.
Mean values were subjected to analysis of varigABEOVA) to test the significance for each characts per
methodology advocated by Panse and Sukhatme (12987), which employed to obtain, assemble,
classify and to interpret voluminous quantitativatad that might have been influenced by many externa
environmental factors. The mean characters thaveticignificant variations were used to determia¢ial
correlation and simple linear correlation coeffiteaccording to Snedecor and Cochran (1967). feladion
matrix was drawn up using the linear correlatioreftioients. Phenotypic and genotypic variances were
estimated according to the formula given by Lust¥(). The genotypic and phenotypic coefficients of
variation (GCV and PCV) were worked out according the method given by Singh and
Chaudhary (1985). Heritability in broad sense wasked out according to the method given by
Allard (1960). Expected Genetic Advance (GA) of gemotypes and its per cent of mean at 5% intensity
of selection pressure (2.06 after Kagigal., 1983) were calculated according to Singh andu@hary (1985).
New codes were given to each mutagenic treatmet ast Control= SiI 0.1% NMU=ST, 0.4% NMU= ST,
0.7% NMU= ST, 0.1% EMS=SY¥, 0.4% EMS=ST, 0.7% EMS=SY, 0.1%, SA=S%, 0.4% SA=S%, 0.7%
SAZST]_o.
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RESULTS AND DISCUSSION

In this experiment, any progeny from the seedgdceby 0.7 % SA (Sib) was not obtained due to lethal effect
of respective mutagenic dose combined with low geability of seeds. The recorded mean values ie fiv
randomly selected plant samples for different agronomically important metrical attributes have rbee
presented in Table 1. Days to seed germination edngetween 4.03 (SJ - 5.82 (ST®), where
control (ST) showed 4.67. Plant height (cm) at 50% flowerintape and days to branching have
a range between 45.87 (§T- 54.8 (SE&) and 15 (S%) - 21(ST), respectively; whereas control
plant showed the value 48.73 and 16.67 for respectiaits. The ranges 3.33 (§T- 6.32 (ST),
36.2 (ST) - 84.2 (S®) and 27.2 (S7) - 42.3 (S&) were for number of branches per plant, total
leaves per plant and number of flower per plangpectively. Leaf area range from 3.25 ¢$1o
4.5 (STs) in which control (ST) and S& share the same value 3.35. In case of flower diame
and seeds/inflorescence, the range were 3.8%)(S®.4 (control and S3) and 22.6 (S7) - 33.3
(STs), respectively. Control has a value 28.6 for theet. Weight of 1000 seeds ranged from 1.35
(STs) to 1.63 (SF and S&), where control showed 1.59, i.e., very much cldeethe highest
range. In the treatments, increase in NMU concéatraggear up the plant height, days to branchimgnthes/
plant, total leaves/plant, leaf area, number ofvfics/plant (especially at 0.4% NMU) and reducedvép
diameter, 1000 seed’s weight and also delayed geedination, when compared with control plant. 8am
effects for those characters were observed in thiferent concentrations of EMS, which were somatvh
reversed in SA treatment. Action of SA DBimanthus was proved to increase days to branching, brafuhes,
no. of seeds/inflorescence and weight of 1000 sestie to decrease plant height, leaf area, dayseed
germination, total leaves/plant, total flowers/glamd flower diameter. For their similarity, thembers of
flower, length of petal and seed weight are to besidered. So, SA treatment negatively affectedtliese
traits. Here, NMU treatments have a greater paétitan control plants. Best performance was shioy.4%
NMU (STs) among its three different concentrations for ioying the concerned traits. Effect of EMS and SA
were below the performance of control plant to s@xgent, but EMS treatment produce better quaiv#at
value than the SA treatment. EMS at 0.4%¢)SIhd 0.4% SA (SJ) treatment gave the better result than their
other doses. These analyses will require furtheraise for its stable confirmation and screeningrafmising
mutant line (s) in Mand subsequent generations.

The results in Table 2 indicate that branches dantp(BP), total number of leaves per plant (LP)
and number of flower per plant (FP) correlated piesily and significantly at 5% probability (P<
0.05) with plant height at 50% flowering phase (Phihile seeds per inflorescence (SI) and
weight of 1000 seeds (WS) showed negatively cdioglavith plant height (PH). Similarly, there
were positive and significant relationship betwaammber of branches per plant (BP) and days to
branching (DB), where r = 0.604 at P< 0.05; totahdVves per plant (LP) and total number of
branches per plant (BP), where r = 0.836 at P< 0.(®lartial correlation was significant at 5%
probability (P< 0.05) for plant height at 50% floviieg phase and number of branches per plant
and also at 1% probability (P< 0.01) for only totabves per plant, which are clearly shown in
Table 3. This means that plant height, number dadnlches per plant and total leaves per plant
contributed over 63% to some extent in various meadr attributes. Other characters were not
significant, of which days to seed germination, flamea and flower diameter showed negative
partial correlation value. In t-test for significe, plant height and total leaves per plant were
significant at P< 0.01, while significant at P< B8.Was confirmed by days to branching, number
of branches per plant and total number of flowees plant.

The mean values of aforesaid agro-metrical chamctere subjected to analysis of variance (ANOV@) t
confirm the differences amorgjanthus cultivar which were treated by different concentnas of three potent
chemical mutagens. Mean squares from analysis dénee of ten indicated metrical traits B®fianthus
caryophyllus are presented in Table 4. The table depicted higigyificant differences among mutagenic
treatments for all the studied characters. Thigcatds that there is huge scope for selectionapsing mutant
lines with different quantitative and qualitativaits from the present gene pool. The presencead# vange of
variability might be due to diverse source of malsrafter mutation taken as well as environmeinithlience
affecting the phenotypes. The value of varianci® nas as calculated significant at 1% level inecab plant
height at 50% flowering phase, days to branchiotgl toranches per plant, total leaves per plantbar of
flowers per plant, flower diameter and seeds piwriescence and at 5% level in the resting traies, days to
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seed germination, leaf area and weight of 1000sse€lue coefficient of variation (CV) and criticaffdrence
values (CD) were also calculated in all these tetrigal traits. Highest CV value was governed laf Erea
(13.262); moderate range was 6.686 — 8.926 wheys ttaseed germination showed 8.926, weight of 1000
seeds showed 7.953 and 6.686 for days to brancRiagt height at 50% flowering phase representes b
CV value ranging from 1.437 — 4.214. In this rantee CV of total flowers per plant, number of leaymer
plant and flower diameter was 3.119, 3.132 and44.Pdspectively. Total leaves per plant showed dstjiCD
value (4.49). Moderate range of CD was 1.43 — 2uhkre days to branching, seeds per inflorescdimeers
per plant, plant height and branches per plantrigatiie value 2.74, 2.64, 1.96, 1.73 and 1.43, cisedy.
Lowest CD governed by weight of 1000 seeds (0.Ebwer diameter (0.41), days to seed germinatio@6(0
and leaf area (0.88) also occupy in the lower raof€D value, i.e., 0.21 — 0.88. Higher the CD walu
corresponds to higher stability of respective ctia in the prevailing environmental conditions
(Roychowdhury and Tah, 2011a). Total number ofdsgver plant was most stable due to its higher @lDev
Days to branching, number of seeds per infloreszeiotal flowers per plant, plant height and t@t@nches per
plant were moderately stable and varied to somenéxtWeight of 1000 seeds was highly variable Jatlier
stability. It is evident from table 4 that signdiat F value has been found in all characters.rnbthing but due
to the plantation of cultivars in proper seasomaétand also positive environmental effects. Tlgaificant CD
values indicate thdDianthus cultivar is no doubt suitable in the location wherevailing agro-climatic factors
were favourable for plantation of this crop. Thecfliations of various characters were varied frazattment to
treatment. There were lots of minute variationsrdugrowth and developmental phases in the fieldd@mn.

It is due to the easy penetrance power of use@ ttiiemicals in form of liquid solution (Roychowdjup011;
Roychowdhury and Tah, 2011a).

The estimates of genetic parameters like genofig#ig) and phenotypicofp) variance, genotypic (GCV) and
phenotypic (PCV) coefficient of variation, broadhse heritability (R and genetic advance (GA) for different
carnation genotypes are presented in Table 5. Aspérof Table 5 reveals that the mean values fothal
characters showed sufficient high differences amtihmy genotypes. The differences among maximum and
minimum values of all characters were high in tééalves per plant (48.0), total flowers per plats.{) and
number of seeds per inflorescence (10.7). The otharacters showed non-significant differences. The
maximum genotypic and phenotypic variation wereaot#d for total leaves per plant (27.10, 29.93) seelds
per inflorescence (25.49, 29.61), while moderatéatian was observed for plant height (11.326, T)78ays to
branching (4.9, 5.97) and total no. of flower p&mp (3.56, 5.14). This indicated that the enviremindid not
influence these characters very much. Values oh@iypic and genotypic variance were very closeweight

(g) of 1000 seeds (0.104, 0.155) and flower diam@e.05, 0.195). The character with almost nearakte of
phenotypic and genotypic variance can be considasestable (Yadast al. 2010). Lower values of genotypic
and phenotypic variance were noticed in days tal gggmination, leaf area, flower diameter and 1666d
weight, which is indicative of the stable naturdlafse characters. Similar findings were reporie@anesart

al. (1994) and Raet al. (1996).

In general, phenotypic coefficient of variation (P Cwas higher in magnitude than the genotypic
coefficient of variation (GCV) for all the charactestudied, the close resemblance between the
corresponding estimates of both PCV and GCV in amall the characters suggested that the
environment had little effect in those charactexpression (Jalgaonkaet al., 1990). The GCV
provides a measure to compare genetic variabiliéggnt in various quantitative characters. Thedsghalue

of it was recorded for total branches per plani%]. moderate for seeds per inflorescence (0.56d)days to
branching (0.439); lowest for total flowers pernild0.179) and flower diameter (0.195). The highatue
clearly indicated high degree of genotypic varipin these quantitative traits iDianthus caryophyllus. PCV
which measure total relative variation was highesttotal branches per plant (0.882); moderates&eds per
inflorescence (0.638), leaf area (0.613), daysémthing (0.505) and seed germination (0.406); e total

no. of flowers per plant (0.214) and for plant ii¢0.246). Similar result was reported by Pathaetiaal.
(1988). High values of GCV suggest better improvement scdpe these traits by selection.
However, the estimation of heritable variation witlthe help of genetic coefficient of variation
alone may be misleading. Burton (1951, 1952) sutgpshat the genetic coefficient of variation
together with heritability estimates gave the betpécture of the extent of heritable variation.
Heritability (%) and genetic advance (GA) estimates were intezgres low medium and high as per the
classification of Johnsomt al. (1955). Broad sense heritability 2§ ranged from 46.77 (Days to seed
germination) to 96.09 (Plant height at 50% flowgrphase) per cent. High heritability was recordedofant
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height (96.09%), no. of branches per plant (92.98%g) total leaves per plant (90.54%); moderatedislity

for seeds per inflorescence (86.09%), days to hiagc(82.07%), leaf area (70.35%), total flowers pkant
(69.26%) and weight of 1000 seeds (67.10%); lowWestdays to seed germination (46.77%) and flower
diameter (53.85%). High heritability combined witigh genetic advance as per cent of mean (GAM) was
observed for total leaves per plant and total ridoranches per plant. This indicates the lessduente of
environment in expression of these attributes aedglence of additive gene action in their inheiits, hence
amenable for simple selection (Panse, 1957). Higfitability with moderate genetic advance as pent o
mean was recorded for seeds per inflorescence aysl  branching indicating that these charactesseew
governed by additive gene interaction. High heifiitgbcoupled with low genetic advance as per cghimean
was recorded for plant height at 50% flowering dading non-additive gene action for these traits.

CONCLUSION

The knowledge on heritability of traits is helpfaldeciding the selection procedure to improvetthé given.
Higher estimates of heritability with genetic advaras per cent of mean (GAM) was observed for tetales
per plant and total no. of branches per plant atitig the presence of additive gene action ancksztion can
be easily done for these traits. The trait i.eanpheight at 50% flowering, which expressed higtitability and
low genetic advance showed non additive gene ictiera hence heterosis breeding would be recomnukfute
that trait.
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Table 1: Mean value of five randomly selected pknf Dianthus cultivar from each treatment for agronomic traits.

TR CC (%) DS PH DB BP LP LA FP DF SI WS
Control 4.67 48.73 16.67 3.64 56.3 3.35 37.9 44. | 28.6 1.59
0.1 5.10 54.40 21 6.2 72.4 4.34 27.2 4.25 23.B 1.6
NMU 0.4 4.03 54.80 15.33 5.67 84.2 4.5 42.3 4.4 33.3 351.
0.7 4.69 52.60 19.24 6.32 82.7 3.25 38.3 4.0 28,3 .451
0.1 4.33 46.9 15.67 4.35 42.3 4.36 34.4 3.9 316 631.
EMS 0.4 4.27 50.27 15.41 3.33 36.2 3.92 36.3 4.0 275 .631
0.7 4.53 53.43 19 4.66 52.3 3.65 39.7 3.87 226 215
0.1 4.70 48.3 17 4.31 64.4 3.76 41.6 4.1 24.8 1.49
SA
0.4 5.82 45.87 15 4.66 51.76 3.35 31.4 3.9 31.p 815

TR=treatment, CC=Concentration, NMU= N-nitroso nytirea, EMS= Ethyl methane sulphonate, SA= Sodizide, DS=days
to seed germination, PH=plant height (cm) at 50%wfiring phase, DB=days to branching, BP=total numbé
branches per plant, LP=total leaves per plant, Le®eflarea (crf), FP=total no. of flower per plant, DF=diameter of
flower (cm), Sl=seeds per inflorescence, WS=wei@d)t of 1000 seeds.
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Table 2: Correlation matrix between selected ingrdrimetrical traits in both control and chemicaltagen treatedianthus caryophyllus. ‘*' and ‘**’ sign indicate the significant at 5%and 1%
probability, respectively. Abbreviation of characteare DS=days to seed germination, PH=plant heigim) at 50% flowering phase, DB=days to branchiB@®=total number of
branches per plant, LP=total leaves per plant, Leteflarea (crf), FP=total no. of flower per plant, DF=diameter fdédwer (cm), Sl=seeds per inflorescence, WS=wei¢d) of 1000

seeds.

DS PH DB BP LP LA FP DF Sl WS
DS 1
PH -0.394 1
DB 0.149 0.598 1
BP 0.148 0.626* 0.604* 1
LP -0.035 0.623* 0.429 0.836** 1
LA -0.480 0.346 -0.058 0.179 0.072 1
FP -0.638 0.742* -0.289 -0.191 0.209 -0.111 1
DF -0.246 0.380 0.043 0.150 0.529 0.265 0.155 1
Sl -0.068 -0.335 -0.746 -0.019 0.047 0.148 0.074 14D. 1
WS 0.319 -0.532 -0.025 -0.534 -0.800 -0.069 -0.669 -0.344 -0.194 1

Table 3: Partial correlation, linear regression ffime¢ents t-test for significance of some selectadportant metrical traits irDianthus cultivar after mutagenic
treatment. ‘*" and “**’ sign indicate the signifiget at 5% and 1% probability, respectively.

Metrical Traits

Partial Correlation

Linear Regression

t-test for significance

Coefficients
Days to seed germination (DS) -0.46 0.028 1.57
Plant height at 50% flowering phasé 0.69* 0.305 6.13*
(PH)
Days to branching (DB) 0.38 0.092 2.43*
Number of branches/plant (BP) 0.633* 0.157 2.84*
Total leaves/plant (LP) 0.73* 0.091 3.64*
Leaf area (LA) -0.38 -0.063 1.27
Total no. of flower/plant (FP) 0.43 0.091 2.34*
Diameter of flower (DF) -0.28 -0.053 1.43
Seeds/inflorescence (SI) 0.25 -0.58 1.56
Weight of 1000 seeds (WS) 0.18 0.062 1.39
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Table 4: Analysis of variance for metrical charastén 9 treatments obianthus caryophyllus including
control and mutant ones grown at Crop Research F&urdwan University. Mean sum square (MSS) of
replications, treatments and error along with @ati difference (CD) and coefficient of variation (L
were calculated for each studied characters. ‘@éfhates degree of freedom.

Serial _ Mean Sum Squares (MSS) Co_eff_icie t _Critical

NoO Characters Replication Treatment Error of Variation Difference
' [df=2] [df=8] [df=16] (CV) (CD)

1. Days to seed germination 0.12 0.48* 0.132 8.926 0.66

2. Plant height (cm) at 50% flowering| 0.369 34.44* 0.461 1.437 1.73

phase

3. Days to branching 1.482 15.78** 1.07 6.686 2.74

4. Total no. of branches/plant 1.99 5.26** 0.129 .5B5% 1.43

5. Total leaves/plant 1.74 114.13** 2.83 3.132 4.49

6. Leaf area (cA) 0.09 0.96* 0.118 13.262 0.88

7. Total no. of flower/plant 4.32 12.26** 1.58 391 1.96

8. Diameter of flower (cm) 0.11 0.406** 0.09 4.214 0.41

9. Seeds/inflorescence 1.273 80.59** 4.12 10.01 42.6

10 Weight (g) of 1000 seeds 0.012 0.363* 0.051 53.9 0.21

“*and ‘“**' sign indicate the significant at prolality 5% and 1% level of significance, respectiyel

Table 5: Components of genetic variability for 1@trical characters among normal and mutant gencatype

of D. caryophyllus L.

Sl Characters Mean Range Components of Variance GCV PCV 2shb GA GA as
No. X) % of
Max Min c%g o’p c%e mean

1. Days to seed | 4.93 5.82 4.03 0.116 0.248 0.132 0.235 0.4p6  46|70.239 | 4.85
germination

2. Plant height | 50.34 | 54.8 45.87| 11.326] 11.787 0.461 0.2839 0.246 .0996 23.33 | 46.34
(cm) at 50%
flowering
phase

3. Days to 18.0 21.0 15.0 4.9 5.97 1.07 0.43p 0505 82.p7 910[{056.05
branching

4, Total no. of 4.83 6.32 3.33 1.71 1.839 0.129 0.790 0.882 92/9852 3| 72.88
branches/plan

5. Total 60.2 84.2 36.2 27.10 29.93 2.83 0.359 0.3y7 90)545.8% | 92.72
leaves/plant

6. Leaf area 3.88 45 3.25 0.28 0.398 0.118 0.367 0.613 70/35577M.| 14.87
(cr)

7. Total no. of 34.75 | 423 27.2 3.56 5.14 1.58 0.179 0.214 692633 7.| 21.09
flower/plant

8. Diameter of | 4.14 4.4 3.87 0.105 0.195 0.09 0.195 0.254 53/8521@.| 5.22
flower (cm)

9. Seedsl/inflores| 27.95 | 33.3 22.6 25.49 29.61 4.12 0.561 0.688 86{092.51 | 87.87
cence

10. Weight (g) of | 1.49 1.63 1.35 0.104 0.155 0.051 0.233 0.388 67|10.214 | 14.36
1000 seeds

c2g = genotypic varianceg?p = phenotypic varianceg?e =

environmental variance, GCV = genotypic

coefficient of variance, PCV = phenotypic coeffinteof variance, fs = heritability in broad sense, GA =

genetic advance.
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