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Abstract    A field study was carried out to study the

genetic variability, heritability and genetic advance

for eleven traits in 42 potato genotypes. Analysis of

variance revealed highly significant difference among

the genotypes for all the characters studied which

indicates the presence of sufficient variability in the

experimental material. The phenotypic and genotypic

variances were observed high for tubers affected with

common scab, plant height, total tuber yield and mar-

ketable tuber yield, whereas the rest of characters

showed moderate to low magnitude of phenotypic

and genotypic variances. The estimates of genotypic

and phenotypic co-efficient of variation were high

for tubers affected with common scab, reducing sugar,

number of tuber per plant, total tuber yield and mar-

ketable tuber yield. Broad sense heritability was high

for reducing sugar, number of stems per plant, num-

ber of tuber per plant, plant height, tubers affected

with common scab, chip color, tuber dry matter, mar-

ketable tuber yield and total tuber yield. High genetic

advance expressed as a percentage of mean was ex-

hibited by tubers affected with common scab, mar-

ketable tuber yield, total tuber yield and reducing

sugar. The magnitude of genetic coefficient of varia-

tion (GCV), phenotypic coefficient of variation (PCV),

heritability and genetic advance as percentage of

mean were recorded high for characters like number

of stem per plant, number of tuber plant, total tuber

yield, marketable tuber yield, reducing sugar and tu-

ber affected with common scab. This indicated that

additive gene action is involved in expression of these

characters. Therefore, more emphasis should be laid

on these component characters for further improve-

ment in tuber yield of potato.
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advance, Tuber yield, Potato.

Introduction

Potato (Solanum tuberosum L.), a native of South

America is one of the major vegetable crops of India
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as well as many countries of the world. Indian veg-

etable basket is incomplete without potato. Potato is

a nutritionally superior vegetable due to its edible

energy and edible protein. Potato belongs to family

Solanaceae, genus Solanum and an autotetraploid

having somatic chromosome number 2n = 48 with the

basic chromosome number x = 12 [1]. It consist nine

tuber bearing species from which Solanum tuberosum

L. and Solanum indigenous L. have been exploited

worldwide for commercial cultivation. It is self-polli-

nated crop and cross-pollination extent to 2.54%.

The major potato growing states in the India are

Uttar Pradesh, West Bengal, Bihar, Assam, Madhya

Pradesh, Punjab, Gujarat and Himachal Pradesh. In

Gujarat, major potato growing districts are

Banaskantha, Mahesana, Kheda, Ahmedabad,

Sabarkantha, Baroda, Gandhinagar, Kutch and

Jamnagar. Germplasm, which is a prerequisite for any

breeding program, serves as a valuable source mate-

rial as it provides scope for building of genetic vari-

ability. Understanding of the nature and magnitude

of genetic variability present in the breeding material

is important before initiating breeding program. Im-

provement in yield and its components depend on

the nature and magnitude of genetic variability present

in the population. It becomes therefore difficult for

plant breeder to evaluate and select for complex poly-

genic characters like yield directly. Hence, to judge

Table 1. Analysis of variance (ANOVA) showing mean squares

of eleven characters in potato. *, ** Significant at 5% and

1% levels, respectively.

Sl.                                             Repli-      Geno-

No.               Source                  cation     types        Error

                                 df                1            41             41

1 Plant height (cm) 1.29 91.11**  15.99

2 Number of stem per plant 0.29  0.81**   0.14

3 Number of tuber per plant  0.30  2.44**   0.23

4 Average weight of tuber  4.85 34.86**  11.30

per plant (g)

5 Total tuber yield (t/ha) 0.001 94.17**   5.50

6 Marketable yield (t/ha)  0.37 87.86**   4.96

7 Total soluble solid  0.07  0.04*   0.02

8 Dry matter  0.02  3.94**   0.41

9 Reducing sugar  0.03 20.27**   0.29

10 Chip color  0.00  0.63**   0.03

11 Tubers affected with  5.17 192.22**   3.94

common scab (%)

whether the observed variability is heritable or not,

the primary parameters like genotypic and phenotypic

variance, heritability and genetic advance are useful

in understanding the nature of inheritance of traits.

Considering this the present instigation was under-

taken with an objective to study genetic variability,

heritability and genetic advance for yield and its at-

tributes in potato.

Materials and Methods

The experiment was conducted with 42 genotypes

during rabi season of the year 2011–2012 at Potato

Research Station, Sardarkrushinagar Dantiwada Ag-

ricultural University, Deesa. The material was grown

in a randomized complete block design with two rep-

lications. Each genotype was represented by three

rows plot of 2.0 m × 1.5 m size. The inter and intra row

distances were 50 cm and 20 cm respectively which

accommodated thirty plants per plot. All the recom-

mended package of practices was followed for suc-

cessful raising the crop. From each replication five

competitive plants selected randomly for recording

the observation on 11 characters viz. plant height (cm),

number of stems per plant, number of tubers per plant,

average weight of tuber (g), tuber dry matter (%), to-

tal tuber yield (t/ha), marketable tuber yield (t/ha),

chip color, reducing sugar, total soluble solid (TSS)

and tubers affected with common scab (per plot). The

mean over replication of each character was subjected

to statistical analysis. The estimate of genotypic and

phenotypic coefficient of variation was calculated

according to Burton [2], heritability in broad sense

and expected genetic advance as per the procedure

of Allard [3].

Results and Discussion

The analysis of variance (Table 1) revealed highly

significant differences among the accessions for all

the traits. The differences between accessions were

significant for all the characters indicating presence

of wide genetic variation for different characters in

the genetic material studied (Table 1). Significant varia-

tion in one or more characters studied in the present

investigation have also been reported by several
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Table 2. Range of variation, Mean ±SE, CD and components of variance of different characters in potato.

                                                                                                                                       Variance components

                                                                                                                                                                           Environ-

Sl. No.      Characters                               Range                Mean ± SE           CD      Phenotypic  Genotypic         mental

 1 Plant height (cm) 38.46 – 63.82 50.33 ± 2.83 8.08 53.55 37.56 15.99

 2 Number of stem per plant   2.76 – 6.14  3.73 ± 0.27 0.76  0.48  0.33  0.14

 3 Number of tuber per plant   2.91 – 8.76  4.77 ± 0.34 0.97  1.33  1.10  0.23

 4 Average weight of tuber 42.85 – 57.10 50.73 ± 2.38 6.79 23.08 11.78 11.30

per plant (g)

 5 Total tuber yield (t/ha) 10.80 – 44.72 26.07 ± 1.66 4.74 49.83 44.34  5.50

 6 Marketable yield (t/ha)  7.71 – 36.71 22.73 ± 1.58 4.50 46.41 41.45  4.97

 7 Total soluble solid   3.46 – 4.08  3.76 ± 0.10 0.30  0.03  0.01  0.02

 8 Dry matter 14.82 – 20.90 17.64 ± 0.45 1.29  2.17  1.76  0.41

 9 Reducing sugar  7.75 – 20.16 14.52 ± 0.38 1.09 10.28  9.99  0.29

 10 Chip color   2.44 – 4.91  3.48 ± 0.12 0.34  0.33  0.30  0.03

 11 Tubers affected with common  7.34 – 54.10 27.17 ± 1.40 4.01 98.08 94.14  3.94

scab (%)

workers [4—7] for different characters viz. total tuber

yield, number of stems per plant, plant height, dry

matter, average weight of tubers, number of tubers

per plant, total soluble solid, reducing sugar and chip

color.

The phenotypic, genotypic and environmental

components of variances were calculated for all the

eleven characters under studied (Table 2). The re-

sults revealed that magnitude of phenotypic compo-

nent of variance was higher than genotypic compo-

nent of variance for all the characters. The genotypic

component of variance was found to be higher than

the environmental component of variance for all the

characters. The higher value of δ2g and δ2p were found

for tubers affected with common scab per plot i.e.

(94.14 and 98.08) respectively. The lowest value of

δ2g and δ2p were recorded for total soluble solid i.e.

(0.01 and 0.03), which were followed by chip color i.e.

(0.03 and 0.33) and number of stems per plant i.e. (0.33

and 0.48) respectively. So the result suggested that

these three characters were less affected by environ-

ment as compared to other characters.

The genotypic variance followed the trend of

phenotypic variance was greater than environmental

variance for all the eleven characters under studied

(Table 2). This indicated that phenotypic variability

may be considered a reliable measure of genetic vari-

ability. High values of genotypic and phenotypic vari-

ance were observed for average weight of tuber per

plant, plant height, tuber affected with common scab,

total tuber yield and marketable yield in the present

investigation. The similar results were reported in

potato for total buber yield by Gopal [8], for number

of stem per plant and plant height by Ahmad et al. [5].

Genotypic coefficient of variation

(GCV) and phenotypic coefficient

of variation (PCV)

The genotypic coefficient of variation (GCV) and phe-

notypic coefficient of variation (PCV) for all the traits

are presented (Table 3). Higher expression of geno-

typic coefficient of variation was observed for tubers

affected with common scab (35.71), marketable tuber

yield (28.33), total tuber yield (25.54) and number of

tuber per plant (22.01). The moderate genotypic coef-

ficient of variation was observed for the character

viz. reducing sugar (21.78), chip color (15.70), number

of stem per plant (15.49), plant height (12.18). Whereas,

dry matter (7.53), average weight of tuber per plant

(6.77) and total soluble solid (2.47) showed lower

magnitude of genotypic coefficient of variation.

The estimates of phenotypic coefficient of varia-

tion were ranged from 4.62 (total soluble solid) to 36.45

(tubers affected with common scab). Character such

as tubers affected with common scab (36.45), market-

able tuber yield (29.98), total tuber yield (27.07) and
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Table 3. The estimates of genotypic coefficient of variation

(GCV), phenotypic coefficient of variation (PCV), heritabil-

ity (%), expected genetic advance and expected genetic ad-

vance as percentage of mean for various characters in potato.

                                                              Herita-

Sl.                                                           bility               GA

No.    Source                   GCV      PCV      (%)      GA    (%)

1 Plant height (cm) 12.18 14.54 70.13 10.57 21.01

2 Number of stem 15.49 18.50 70.16  1.00 26.74

per plant

3 Number of tuber 22.01 24.19 82.77  1.69 41.24

per plant

4 Average weight of  6.77  9.47 51.04  5.05  9.96

tuber per plant (g)

5 Total tuber yield 25.54 27.07 88.97 12.94 49.62

(t/ha)

6 Marketable yield 28.33 29.98 89.30 12.53 55.15

(t/ha)

7 Total soluble solid  2.47  4.62 28.54  0.10  2.72

8 Dry matter  7.53  8.36 81.17  2.47 13.98

9 Reducing sugar 21.78 22.09 97.19  6.42 44.22

10 Chip color 15.70 16.43 91.34  1.08 30.91

11 Tuber affected 35.71 36.45 95.98 19.58 72.06

with common

scab (%)

number of tuber per plant (24.19) were exhibited high

phenotypic coefficient of variation. Whereas pheno-

typic coefficient of variation was moderate for reduc-

ing sugar (22.09), number of stem per plant (18.50)

and chip color (16.43) while, remaining characters

showed lower phenotypic coefficient of variation.

In present investigation (Table 3) high GCV (%)

as well as PCV (%) was observed for tuber affected

with common scab, reducing sugar, number of stems

per plant, marketable tuber yield, chip color, number

of tubers per plant and total tuber yield. This sug-

gested that the greater variability for these charac-

ters among the varieties was due to genetic causes

which are less affected by environment and hence

could be improved through selection method, while

the rest of the characters viz. plant height, average

weight of tubers, tuber dry matter and total soluble

solid showed low GCV and PCV percentage which

indicated the limitation of selection for these charac-

ters.

The similar results have also been reported in

potato for total tuber yield by Gopal [8], for tuber

weight by Bhagowati et al. [9], for plant height and

tuber weight per plant by Basavaraja et al. [4], high

PCV (%) for tuber yield and average tuber weight by

Luthra et al. [10] and high GCV (%) for number of

tubers per plant and average weight of a tuber by

Sattar et al. [6].

Heritability and genetic advance

The estimates of heritability as percentage in broad

sense for all the characters under study are presented

(Table 3). A high heritability value was recorded for

reducing sugar (97.19), tubers affected with common

scab (95.98), chip color (91.34) and marketable yield

(89.30). However, total tuber yield (88.97), number of

tuber per plant (82.77), dry matter (81.17) and number

of stem per plant (70.16) exhibited moderate heritabil-

ity while, remaining characters showed lower herita-

bility.

In the present study, high broad sense heritabil-

ity was recorded for reducing sugar, tuber affected

with common scab, chip color, marketable tuber yield,

total tuber yield, number of tuber per plant and dry

matter. Similar findings have been also observed for

tuber number and average tuber weight by Bhagawati

et al. [9], for tuber yield, tuber number and average

tuber weight by Luthra et al. [10], for plant height,chip

color, reducing sugar, number of tuber per plant, num-

ber of stem per plant and tuber dry matter, total tuber

yield, average weight of tuber by Kumar et al. [11], for

number of tubers per plant and average weight of a

tuber by Sattar et al. [6] and for total soluble solid and

dry matter by Sashi [7]. However, research of Sashi

[7] is dissimilar to the present research, since they

have recorded low to moderate heritability values for

total tuber yield, plant height and number of tuber per

plant.

The high estimates of heritability values indicate

that a large proportion of phenotypic variability for

concerned character was heritable. Hence simple se-

lection would be effective for improvement of these

traits. The heritability as such has not much signifi-

cance as it include both additive and epistatic gene

effects. It is therefore, necessary to evaluate the heri-

tability estimates along with genetic advance because
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genetic advance is the product of the heritability,

phenotypic standard deviation and selection differ-

ential [12].

The expected genetic advances with respect to

eleven characters at 5.00% selection intensity were

calculated. Since, these values were not comparable,

they were espressed as expected genetic advance in

percentage and are presented  (Table 3). Genetic ad-

vance expressed as percent of mean of different char-

acters ranged from 2.72 to 72.06. The highest value of

GA (percent mean) observed for tubers affected with

common scab (72.06), also of higher magnitude for

marketable tuber yield (55.15), total tuber yield (49.62),

reducing sugar (44.22). The lowest value of GA (per-

cent mean) was observed for total soluble solid (2.72)

followed by average weight of tuber per plant (9.96)

and dry matter (13.98). The remaining characters re-

corded moderate values of GA (percent mean).

Thus in the present study, genetic advance was

high for plant height, total tuber yield, reducing sugar,

number of stem per plant, number of tuber per plant,

tuber affected with common scab. The similar results

have been obtained for tuber number and average

tuber weight by Bhagawati et al. [9], for plant height,

number of tubers per plant and average tuber weight

by Basavaraja et al. [4], for tuber yield, tuber number

and average tuber weight by Luthra et al. [10], for

number of stem and number of tuber per plant by

Ahmad et al. [5] and for number of tubers per plant

and average weight of a tuber by Sattar et al. [6].

From the above discussion it is clear that the

characters like number of stem per plant, number of

tuber per plant, total tuber yield, marketable tuber

yield, reducing sugar and tuber affected by common

scab exhibited higher magnitude of genetic coeffi-

cient of variation (GCV), phenotypic coefficient of

variation (PCV), heritability and genetic advance as a

percent of mean indicating their importance as selec-

tion index for further amelioration of tuber yield in

potato.
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