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Correlation and path coefficient analysis in tuberose
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ABSTRACT

Genetic variability studies in tuberose were carried out among 11 varieties for 18 characters at Horticultural Research

Farm of Bidhan Chandra Krishi Viswavidyalaya. Days to spike emergence (DAP), length of flower spike and number of

spikes per plot showed highest phenotypic and genotypic variance. Higher heritability associated high genetic advance was

observed for length of rachis indicating the presence of additive gene action. A study on the association of various

morphological traits through correlation and path co-efficient analysis showed that leaf area, diameter of florets, length of

florets, length of flower spike, weight of flower spike, florets spike-1, length of rachis and weight of 10 florets exhibited

significant and positive correlation with that of spike yield. Spike weight imparted maximum positive direct effect on spike

yield followed by field life, floret diameter, florets per spike and spike diameter. Similarly, weight of 10 florets imparted

maximum negative direct effect on spike yield followed by leaf area and spike length.
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Tuberose (Polianthes tuberosa Linn.) is one

of the most important commercial bulbous

ornamentals due to its potentiality for cut flower

trade, long vase life and essential oil industry,

attractive long spikes, high cut-flower yield and

nearly year round yield in tropical and subtropical

climates (Benschop, 1993; Singh, 1995). There is a

tremendous scope for improvement especially with

spike related traits through inter and intra specific

hybridization programmes. A study on such traits will

be essential for a successful breeding programme. In

tuberose, like any other plant species, the phenotypic

expression of a character is mainly governed by the

genetic make-up of the plant, the environment in

which it is grown and the interaction between the

genotype and environment. Further, the genotype of a

plant is controlled by additive gene effect (heritable),

non-additive gene effect or dominance (non-heritable)

and epistasis (non-allelic interaction). Apportioning of

the phenotypic variability into its heritable and its

non-heritable components with suitable genetic

parameters such as genotypic and phenotypic co-

efficient of variation, heritability and genetic advance

is necessary. (Murthy and Srinivas, 1997; Kannan et

al., 1998; Radhakrishna et al., 2004; Vijayalaxmi et

al., 2012). Thus, the present study was taken up to

know the genetic variability in tuberose which can be

used in tuberose improvement programme.

MATERIALS AND METHODS

An investigation was carried out at

Horticultural Research Farm of Bidhan Chandra

Krishi Viswavidyalaya at Mondouri, during 2009 and

2010 with eleven tuberose varieties viz., Calcutta

Single, Calcutta Double, Phule Rajani, Swarna

Rekha, Prajwal, Vaibhav, Hyderabad Single,

Hyderabad Double, Rajat Rekha, Sikkim Selection

and Hybrid CG-T-C-4 which were selected due to

their quality and ease in availability. The experiment

was conducted using Randomised Block Design with

three replications. Necessary agronomic package and

practices were followed to grow a successful crop

(Singh, 1995). Representative plants were marked in

each replication and close observations were noted

regularly.

The observations recorded come under

following vegetative parameters, including height of

the plant, no of leaves per clump, leaf area;

reproductive parameters including days to spike

emergence, days for spike emergence to  floret

opening, diameter of floret, length of flower spike,

rachis length; yield parameters  like number of spikes

per plot and number of florets per spike and quality

parameters like self-life of spike in the field from five

plants of randomly chosen from each treatment and

average was worked out for statistical computation.

Phenotypic and genotypic variance and coefficient of

variation were estimated as suggested by Singh and

Choudhary (1979). Heritability in broad sense was

estimated as a ratio of genetic variance to phenotypic

variance (Falconer, 1981). Genetic advance was

calculated using the formula given by Johnson et al.

(1955). Path co-efficient analysis was carried out

using the phenotypic correlation co-efficient as

suggested by Wright (1921) and illustrated by Dewey

and Lu (1959). Standard path co-efficient which are

the standardized partial regression co-efficient were

obtained by as described by Goulden (1959).

RESULTS AND DISCUSSION

Significant differences were observed for all

the characters studied among all the varieties. The

variability parameters showing phenotypic and
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genotypic variance, co-efficient of variation,

heritability in broad sense and genetic advance as a

percentage over mean along with their mean values

and range are presented in table- 1 and 2.

It was obvious that days to spike emergence

(DAP), length of flower spike and number of spikes

per plot showed highest phenotypic and genotypic

variance. Genotypic variance was low for days for

spike emergence to floret opening (7.40) and diameter

of the floret (0.25) indicating the non- heritable

variation of the characters. The estimates of

phenotypic coefficient of variation (PCV) were higher

than genotypic coefficient of variation (GCV) for all

the characters studied, indicating thereby high degree

of environmental influence. Higher GCV and PCV

estimates for number of florets per spike, rachis

length, plant height, number of leaves per clump and

leaf area indicates the presence of considerable

variability in these traits and scope of selection and

improvement. Higher heritability associated with

highest genetic advance was observed for length of

rachis, indicating the presence of additive gene action.

The other trait exhibited high heritability associated

with moderate and low genetic advance, indicating the

presence of non- additive gene action. Similar genetic

behavior has been reported by Panse (1957) and

Sheikh et al. (1995). This also suggests that high

heritability is not always associated with high genetic

advance (Pant and Lal, 1991). Minimum differences

between the PCV and GCV were observed for

characters like days to spike emergence, leaf area,

length of flower spike and length of rachis which

indicate little influence of environment on the

phenotypic expression of the mentioned characters.

The phenotypic and genotypic correlation

coefficients were computed in all possible

combinations for 14 quantitative characters and are

presented in Table 3. In the present study, the

genotypic correlation co-efficient were observed to be

higher than the phenotypic correlation co-efficient for

most of the characters studied. This indicated that

these differences might be due to mostly genetic

makeup of the varieties and not due to environmental

variations

The result shows that diameter of floret and

fresh weight of individual floret was significantly and

positively correlated with that of days required for

first floret opening. Length of spike, height of plant

and number of leaves per clump were found

significant but negatively correlated with days

required for first floret opening.

Leaf area, rachis length, field life, ten florets

weight, floret length, floret width and spike weight

were significantly and positively correlated with

number of florets per spike. Balaram and Janakiram

(2009) also reported positive and significant

correlation of rachis length and floret length with

number of florets per spike in gladiolus. Positive

association of rachis length with number of florets per

spike was also reported by Radhakrishna et al. (2004).

Leaf area, diameter of florets, length of

florets, length of flower spike, weight of flower spike,

florets/ spike, length of rachis and weight of 10 florets

are significantly and positively correlated with that of

spike yield whereas negative correlation with spike

yield was observed for days to flowering. Positive

association of flower yield with diameter of florets,

length of florets, florets per spike, length of rachis and

weight of 100 florets was also reported by Niranjan et

al. (1997). The result was also in accordance with the

findings of Kannan et al. (1998) and Radhakrishna et

al. (2004).

The direct and indirect effects of the different

characters on spike yield were presented on table 4.

From the phenotypic path analysis, positive direct

effects of independent characters viz. floret diameter,

spike diameter, spike weight and florets per spike

was observed whereas floret length, spike length,

rachis length, plant height, leaves per clump, leaf area,

10 florets weight and number of days taken for

flowering incurred negative direct effects towards

spike yield. Spike weight imparted maximum positive

direct effect (2.066) on spike yield followed by field

life, floret diameter, florets per spike and spike

diameter. Similarly, 10 floret weight imparted

maximum negative direct effect (-2.809) on spike

yield followed by leaf area and spike length. Yield

was also positively and significantly correlated with

floret diameter, spike diameter, spike weight,

florets/spike, field life and chlorophyll content.

Significant improvement in the number of florets per

spike, spike weight and floret diameter etc. is

generally expressed in terms of yield and therefore

there was a positive correlation.

Correlation coefficient of yield with floret

length, spike length, rachis length, leaf area and 10

floret weights was highly significant but the direct

effect was negative. Therefore, indirect effects were

mainly responsible for yielding of such correlation

coefficient. Therefore, it would be better to consider

the other characters that showed high indirect effect

on spike yield.  On the basis of phenotypic path

analysis, weight of spike had the highest positive

direct effect on yield. Comparatively higher direct

effects on yield were also exerted by floret diameter,

spike diameter and florets/spike. The significant

positive correlation coefficients were recorded for

floret length, spike length, rachis length, leaf area and
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10 floret weights despite their negative effect and

positive correlation may be influenced via indirect

positive effect of spike weight, floret diameter, spike

diameter and florets/spike. Direct positive effect of

florets per spike on flower yield was also reported by

Kannan et al. (1998). Vijayalakhsmi et al. (2012) also

reported that fresh weight of spike had direct positive

effects on flower yield per plant in tuberose.

The present study suggests direct selection of

varieties based on the characters exhibiting high

positive direct and indirect effects with positive

correlations namely spike weight, floret diameter,

floret length, spike diameter and florets/spike, spike

length, rachis length. High heritability, GCV and PCV

estimates for number of florets per spike, rachis

length, plant height, number of leaves per clump and

leaf area also suggests selection of varieties based on

these traits for selection and further improvement

through effective breeding programme.

REFERENCES

Balaram, M.V. and Janakiram, T. 2009. Correlation

and path coefficient analysis in gladiolus. J.

Ornam. Hort., 12: 22-29.

Benschop,  M. (1993). Polianthes. In. The Physio-

logy of Flower Bulbs (Eds.) Elsevier,

Amsterdam, pp.589-601.

Dewey, D.R. and Lu, K.U. 1959. A correlation path

co-efficient analysis of components of

crested wheat wheat grass production. Agron.

J., 51: 515-18.

Falconer, D.S. 1981. Introduction to Quantitative

Genetics. Oliver and Boyd. Ltd. Edinburgh.

Goulden, C.H. 1959. Methods of Statistical Analysis.

John Wiley and sons, Inc., New York.

Johnson, H.W., Robinson, H.F. and Comstock, R.E.

1955. Estimates of genetic and

environmental variability in soyabean.

Agron. J., 47: 314-18.

Kannan, P., Rajalingam, G.V. and Haripriya, K. 1998.

Correlation and path coefficient analysis in

tuberose (Polianthes tuberosa L.). J.  Spices

Aromatic Crops, 7: 149-53.

Murthy, N. and Srinivas, M. 1997. Genotypic

performance and character association

studies in tuberose (Polianthes tuberosa L.).

J. Ornam. Hort., 5: 31-34.

Panse, V.G. 1957. Genetics of quantitative charaters

in relation to plant breeding. Indian  J.

Genet., 17 : 318-28.

Pant, C.C. and Lal, S.D. 1991. Genetic Variability in

Gladiolus. Prog. Hort., 23: 1-4.

Radhakrishna, K.N., Janakiram, T. and Srinivas, M.

2004. Correlation studies in tuberose

(Polianthes tuberose L.). J. Ornam. Hort., 7:

110-16.

Sheikh, M.K., John, A.Q., Siddique, M.A.A. and Paul,

T.M. 1995. Genetic variability in gladiolus.

J. Ornam. Hort., 3: 23-25.

Singh, K.P. 1995. Improved production technologies

for tuberose (Polianthes tuberosa L.), a

review of research done in India. Indian

Institute of Horticultural Research,

Hessargarhatta, Banglore, India. (CAB Abst.,

1996-1998/07).

Singh, R.K. and Choudhary, B.D. 1979. Biometrical

Methods in Quantitative Genetic Analysis.

Kalyani Publ., Ludhiana.

Vijayalaxmi, M., Rao, A.M., Padmavatamma, A.S.

and Shankar, A.S. 2012. Correlation and path

coefficient analysis in tuberose. Res. Crops.,

13: 302

Wright, S. 1921. Correlation and causation. J. Agril.

Res., 20: 557-85.



Vanlalruati et al.

J. Crop and Weed, 9(2) 47

Table 1: Heritability, genetic advance and genetic advance over mean (%) in tuberose

Sl.

No.

Character Heritability

(%)

Genetic

advance

Genetic advance

over mean

(K=2.08)

1. Height of the plant (cm) 73.81 10.73 29.20

2. Number of leaves per clump 91.83 10.85 32.93

3. Leaf area (cm
2
) 98.61 18.29 34.92

4. Days to spike emergence (DAP) 90.12 19.69 10.60

5. Days for spike emergence to floret opening 66.51 4.64 16.84

6. Length of flower spike  (cm) 92.76 25.28 30.06

7. Length of rachis (cm) 94.43 18.63 58.36

8. Diameter of floret (cm) 86.36 0.97 23.50

9. Self- life of spike in the field  (days) 88.11 11.40 45.19

10. Number of florets per spike 92.24 18.64 42.96

11. Number of spikes per plot 67.82 14.62 21.25

Table 2: Variations of growth and floral characters in eleven tuberose cultivars

Sl.

No.

Characters Range Mean ± SEm Variance Coefficient of

variation (%)

LSD

(0.05)

Pheno. Geno. Pheno. Geno.

1. Height of the plant (cm) 26.62-46.99 36.27 ± 2.03 48.65 35.90 19.23 16.52 5.69

2. Number of leaves per clump 24.76-41.92 32.56 ± 0.95 32.10 29.46 17.40 16.67 5.08

3. Leaf area (cm
2
) 37.60-66.99 51.82 ± 0.66 78.80 77.70 17.13 17.01 1.84

4. Days to spike emergence

(DAP)

167.40-200.33 185.80 ± 1.91 110.59 99.55 5.66 5.37 5.34

5. Days for spike emergence to

floret opening

22.44-31.33 27.17 ± 2.21 11.11 7.40 12.27 10.01 3.12

6. Length of flower spike  (cm) 60.00-95.96 83.20  ± 2.03 170.84 158.46 15.71 15.13 5.69

7. Length of rachis (cm) 19.23-46.39 31.92 ± 1.30 90.79 85.75 29.85 29.01 3.64

8. Diameter of floret (cm) 3.29-4.86 4.08 ± 0.11 0.29 0.25 13.14 12.21 0.32

9. Self- life of spike in the field

(days)

15.41-34.43 25.24± 1.24 38.83 34.20 24.69 23.17 3.47

10. Number of florets per spike 30.56-56.27 43.37± 1.56 94.80 87.43 22.45 21.56 4.38

11. Number of spike per plot 52.33-84.44 67.82 ± 1.22 106.97 102.53 15.25 14.93 3.42

Note: Pheno.-Phenotypic, Geno.-Genotypic
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