5 o, .‘(g

a
& /5
&) up1AY, &
& s
Ge -
Ashipg Tt

Website : www.asthafoundation.in

) Frontiers in Crop Improvement
Vol 11 (2) : 122-127 (July-2023) Print ISSN : 2393-8234 Online ISSN : 2454-6011
Astha Foundation, Meerut (U.P.) India

Genetic Variability Studies for Yield and Yield Attributing Traits in Potato (Solanum

tuberosum L.)

Vivek Kumar Sandilya', N.R. Rangare', Dinesh Kumar Thakur?, Rohit Kumar', Deepak Saran’,

Vikky Kumar' and Devarchan Nirala'

"Department of Genetics and Plant Breeding, IGKV, College of Agriculture, Raipur, C.G.
2Department of Genetics and Plant Breeding, IGKV, Sant Kabir College of Agriculture and Research Station, Kawardha, C.G.

*Corresponding Authour Email : viveksandilya75@gmail.com

Abstract

An experiment was comprised 20 genotypes of potato for the estimation of genetic variability and genetic parameters viz., GCV,
PCV, heritability (bs) and genetic advance for yield and yield contributing traits during Rabi-2021-22. The analysis of variance
revealed that the mean sum of square due to Nitrogen, variety and interaction of Nitrogen x Variety was exhibited highly
significant superior for all the characters studied. This indicated that experimental material under study had sufficient genetic
diversity for different traits among studied materials. The PCV (%) were higher than GCV (%) for all the traits whereas, high
GCV (%) and PCV (%) were recorded for tuberization efficiency and number of shoots plant-'. High heritability was recorded for
all the traits except for number of eye tuber!. Moderate genetic advance was for in number of leaves plant, plant height at
maturity, tuber yield plant!, marketable tuber yield plant', harvest index and plant emergence. High genetic advance as % of
mean was found in all the traits except in harvest index (%) and plant emergence (%). High heritability coupled with high genetic
advance as % of mean was recorded for Plant height (cm), No of leaves plant-!, number of branches plant-!, number of shoot
plant, dry matter content of shoot(%), numbers of tuber plant!, marketable tuber yield plant', unmarketable tuber yield plant,
tuber yield plant-', number of eye tuber-, total tuber yield, tuberization efficiency (haulm: tuber ratio) and nitrate reductase
activity. Thus it shows that heritability is due to additive gene effects and suggested selection will be effective for these traits for

yield improvement.
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Introduction

Potato (Solanum tuberosum L.) belongs to solanaceae
family having chromosome number 2n=4x=48, is one of
the most important staple food crops among the
vegetables; which is utilized throughout the year in India.
Potato is a self-pollinated crop with a cross-pollination rate
of up to 2.54% (1). Potato is known as “King of vegetable”
has emerged, as fourth most important food crop in India
after rice, wheat and maize. Potato is a crop which has
always been a “poor man’s food”. The potato is a
nutrient-rich food that includes minerals, proteins,
vitamins C and B, high-quality dietary fibres, and phenolic
compounds (2). A raw potato has a water content of
roughly 79%, 17% carbohydrates (88% of which are
starch), 2% protein, and little fat. 100 grammes of raw
potatoes have 322 kilojoules (77 kilocalories) of energy.
With no significant amounts of any other vitamins or
minerals, this is a high source of vitamin B6 (23%) and
vitamin C (24%) only. Major potato producing states are
Uttar Pradesh, West Bengal, Madhya Pradesh, Punjab,
Haryana, Bihar, Gujarat and Assam. The area and
production and productivity of potato in India are around
area 2202.15 million ha hectare, production 53387.35
million tones and productivity 24.24 kg ha™. In case of

Chhattisgarh, potato is considered as an important
commercial crop. This crop is mainly grown in different
part of Chhattisgarh such as, Surguja, Balrampur,
Jashpur, Raigarh, Bilaspur, and Raipur districts with a
total area: 42.54 ha, Production: 651.48 million tones and
Productivity: 15.32 kg ha™ (3). At present the cultivated
area of potato has increased in Chhattisgarh but the
productivity is still lower than the global and national
average, therefore it is an urgent need to develop the high
yielding potato cultivars which suit the Chhattisgarh
farmers. Understanding various estimates of genetic
variability parameters such as genotypic coefficient of
variation, heritability and genetic advance is absolutely
necessary for plant breeder to start a judicious breeding
programme. Furthermore, heritability measures the
relative amount of the heritable portion of variation, while
the genetic advance helps to measure the amount of
progress that could be expected with selection in a
character. High heritable estimates together with high
genetic advance are more valid for selection than
heritability estimates alone (4). Estimation of genetic
variability along with heritability and genetic advance gives
an idea of the possible improvement of the character
through selection. Hence, present study was made to
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Table-1 : Analysis of variance (ANOVA) for yield and yield attributing traits in potato genotypes.
Sl. No. Characters Mean sum of square
Replicates Nitro Error A Var Nitro*Var Error B
2 2 4 19 38 114
1. Plant Emergence (%) 19.15 479.10 ** 5.91 259.04 ** 8.43 ** 4.61
2. Plant Height (cm) 29.54 1417.51 ** 2.58 253.48 ** 11.93 ** 3.38
3. Number of Leaves Plant’ 13.01 2380.57 ** 5.04 173.29 ** 29.67 ** 3.68
4. Number of Branches Plant’ 5.29 9420 ** 0.41 13.20 ** 1.51 *~ 0.76
5. Number of Shoot Plant’ 2.93 59.39 ** 0.18 9.87 ** 1.19 ** 0.65
6. Dry Mater content of shoot (%) 2.57 294.89 ** 1.84 50.45 ** 3.16 ** 1.73
7. Number of Tubers Plant’ 3.03 230.88 ** 1.29 10.65 ** 1.56 ** 0.75
8. Marketable Tuber Yield Plant’ (g) 251.74 70491.70 ** 541.3 26045.47 **  462.02 ** 170.96
9. Unmarketable Tuber Yield Plant’ (g) 8.02 42443 ** 1.82 126.71 ** 10.82 ** 2.46
10. Tuber Yield Plant™ (g) 373.21 80340.34 ** 565.99 28562.32** 498.93 ** 17413
11. Number of Eye Tuber" 4.90 67.21 ** 0.52 4.15 ** 1.31 ** 0.68
12. Total Tuber Yield (Kg/Plot) 2.07 289.19 ** 2.03 102.83 ** 1.80 ** 0.63
13. Tuberization Efficiency (Haulm : tuber ratio) 0.49 489 ** 0.03 3.89 ** 0.13 ** 0.05
14. Harvest Index (%) 12.82 321.96 ** 6.79 284.97* 3.50 ** 1.19
15. Nitrogen Use Efficiency (%) 0.97 9530.12 ** 2.64 59.46 ** 37.04 ** 4.98
16. Nitrate Reductase Activity (u mol/hour/g fresh weight) 38.40 3288.60 ** 5.69 2501.79 ** 32.83 ** 7.68

*and ** significant at 5%, 1% level respectively.

estimate the genetic variability among 20 potatoes
genotypes with the aid of genetic parameters.

Materials and Methods

The experimental material consisting 20 potatoes two
checks namely Kufri Khyati and Kufri Chipsona-1
1including was evaluated in split plot design with three
replications during Rabi-2021-22 at Research cum
Instructional Farm Department of Genetics and Plant
Breeding, IGKV, College of Agriculture, Raipur (C.G.). All
recommended package of practices were adopted to raise
the healthy crop. Observations were recorded on
randomly tagged five plants viz., plant emergence(%),
plant height at maturity(cm), number of leaves plant”,
number of branches plant™, number of shoot plant™, dry
matter content of shoot (%), number of tubers plant™ (g),
marketable tuber yield plant™(g), unmarketable tuber yield
plant™ (g), Tuber yield plant™ (g), number of eye tuber”,
Total tuber yield(kg plot™), tuberization efficiency (tuber:
haulm ratio), harvest index Nitrogen use efficiency (%)
and nitrate reductase activity (4 mol/min/g fresh weight)
were recorded on plot basis.

Statistical methods : Analysis of variance was carried
out as per the procedure given by Fisher's method and the
GCV and PCV parameters were estimated by (Burton,
1952). Heritability and genetic advance as percentage of
mean calculated as per procedure of Johnson et al., 1955.
The data analysis was carried out with INDOSTAT
software.

Results and Discussion

Analysis of variance : The result of analysis of variance
was found significant for all the characters were presented

in table-1. The analysis of variance revealed that the mean
sum of square due to Nitrogen, variety and interaction of
Nitrogen x Variety was exhibited highly significant for all
the characters studied. This indicated that experimental
material under study had sufficient genetic amount of
variability for different traits among studied materials.
Similar result has been reported by (5, 6, 7).

Genotypic and phenotypic coefficient of variation : In
present findings the phenotypic coefficient of variation
was of higher magnitude than genotypic coefficient of
variation for all characters indicating the influence of
environment on the expression of these characters was
presented in Table-3.

The high GCV (%) was reordered for nitrogen use
efficiency, tuberization efficiency, nitrate reductase
activity and number of shoot plant” low was noted in plant
emergence (%) and harvest index (%) whereas moderate
was observed in plant height at maturity(cm), number of
leaves plant”, number of branches plant”, dry matter
content of shoot (%), number of tubers plant’ (g),
marketable tuber yield plant™(g), unmarketable tuber yield
plant” (g), Tuber yield plant™ (g), number of eye tuber”,
Total tuber yield (kg plot™).

Whereas, high PCV (%) was observed in traits viz.,
nitrogen use efficiency, tuberization efficiency, nitrate
reductase activity and number of shoot plant”’ number of
eye tuber’ and number of tubers plant”’ and traits viz.,
plant emergence (%) and harvest index (%)were noted
was showed low PCV however, moderate was observed
in plant height at maturity (cm), number of leaves plant™,
number of branches plant”, dry matter content of shoot
(%), marketable tuber yield plant™(g), unmarketable tuber
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Table-3 : Genetic variability parameters for yield and yield attributing traits in potato genotypes.

S. No. Genetic Parameters Range GCv PCV h? (Broad  Genetic  Gen. Adv
Max. Min. Sense) Advance  as % of

ment 5%  Mean 5%

1. Plant Emergence (%) 91.18 67.78 6.97 7.44 87.80 11.17 13.46
2. Plant Height(cm) 53.00 36.67 15.48 16.05 93.00 13.28 30.76
3. Number of Leaves Plant” 59.56 41.11 14.54 15.07 93.10 14.15 28.92
4. Number of Branches Plant’” 12.89 8.67 15.76 17.91 77.40 2.90 28.56
5. Number of Shoot Plant” 8.22 4.79 20.94 24.42 73.50 2.35 36.99
6. Dry Mater content of shoot (%) 24.92 16.39 13.99 15.30 83.60 5.60 26.35
7. Number of Tubers Plant” 12.10 8.37 19.81 21.70 83.30 3.68 37.25
8. Marketable Tuber Yield Plant™(g) 243.09 54.56 19.40 19.88 95.20 12.11 38.98
9. Unmarketable Tuber Yield Plant'1(g) 124.00 26.39 17.13 18.15 89.10 8.68 33.32
10. Tuber Yield Plant™(g) 305.92 97.18 18.82 19.25 95.50 12.76 37.89
11. Number of Eye Tuber" 8.00 4.96 16.39 20.31 65.10 1.87 27.24
12. Total Tuber Yield (Kg/Plot) 18.36 5.83 18.82 19.25 95.50 7.66 37.89
13. TL{b?rization Efficiency (Haulm: tuber 3.67 1.45 27.98 29.38 90.70 1.37 54.90

ratio

14. Harvest Index (%) 92.56 77.44 6.87 7.00 96.20 11.87 13.87
15. Nitrogen Use Efficiency (%) 13.33 4.52 7712 78.68 96.10 22.16 15.57
16. Nitrate Reductase Activity (u mol/  91.52 36.34 27.10 27.43 97.60 35.85 55.16

hour/g fresh weight)

Fig.-1 : Genetic variability parameters for yield and yield attributing traits in potato genotypes.

yield plant™ (g), Tuber yield plant™ (g) and Total tuber yield
(kg plot™). The high GCV (%) and PCV (%) were recorded
for tuberization efficiency and number of shoots plant™”.

High heritability was recorded for all the traits viz.,
plant emergence (%) plant height at maturity(cm), number
of leaves plant”, number of branches plant”, dry matter
content of shoot (%), dry matter content of shoot (%),
number of tubers plant’ (g), marketable tuber yield
plant™'(g), unmarketable tuber yield plant™ (g), Tuber yield
plant’ (g), Total tuber yield (kg plot”), tuberization
efficiency, harvest index, nitrogen use efficiency and
nitrate reductase activity except for number of eye tuber.

High to medium range of coefficient of variation provides
great scope for the selection of desirable genotypes.

Similar findings were reported by (8, 9, 10).

Heritability and Genetic Advance : The estimates of
heritability in broad sense (h® heritability and genetic
advance as present of mean (GA) for 20 genotypes for 16
characters are presented in table-3. The estimate of
heritability along with high genetics advance is more
useful than heritability alone in productivity the
effectiveness of selection. The heritability broad sense
(h?) and genetic advance ranged from 65.10 to 96.20 and
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1.37 to 14%. Genetic advance as present of mean ranged
from 13.46 to 55.16.

The high heritability was observed in traits viz.,
nitrate reductase activity (97.60%), Harvest index
(96.20%), nitrogen use efficiency (96.10%), Tuber vyield
plant’(95.50%), Total tuber yield (95.50%), Marketable
tuber yield plant’ (95.20%), Number of leaves Plant’
(93.10%), Plant Height at maturity (93.00%), Tuberization
efficiency (90.70%), Unmarketable tuber yield plant”
(89.10%), Plant emergence (87.80%), Dry matter content
of shoot (83.60%), Number of tubers plant’ (83.30%),
Number of branches plant’ (77.40%) and Number of
shoot plant’ (73.50%). The moderate heritability was
exhibited by Number of eye tuber' (65.10%).

High genetic advance was noted in traits viz., nitrate
reductase activity and nitrogen use efficiency. Moderate
genetic advance was recorded in number of leaves
plant’, plant height at maturity, tuber vyield plant”,
marketable tuber yield plant™ and harvest index (%) and
plant emergence (%), however low was observed in traits
tuberization efficiency (tuber: haulm ratio), number of eye
tuber”’, number of shoot plant’, number of branches
plant”, number of tuber plant’ and dry matter content of
shoot (%).

The high genetic advance as percentage of mean
showing characters are Tuberization efficiency (54.90%)

followed by Marketable tuber yield plant™ (38.98%), Total
tuber vyield (37.89%), Tuber yield plant’(37.89%),
Number of tubers plant’ (37.25%), Number of shoot
plant’ (36.99%), Unmarketable tuber yield plant’
(33.32%) Plant Height at maturity (30.76%) Number of
leaves Plant” (28.92%) followed by Number of branches
plant” (28.56%) Number of eye tuber™ (27.24%) and Dry
matter content of shoot (26.35%). The moderate genetic
advance as percentage of mean was recorded for Harvest
index (13.87%) and Plant emergence (13.46%).

High heritability coupled with high genetic advance
as % of mean was recorded for plant height at maturity,
number of branches plant”, number of leaves plant”,
nitrate reductase activity, Tuber yield plant”, total tuber
yield, marketable tuber yield plant”, unmarketable tuber
yield plant”, dry matter content of shoot, number of eye
tuber”, number of tubers plant™, number of shoot plant’
and tuberization efficiency (tuber: haulm ratio).

Thus, it shows that heritability is due to additive gene
effects and suggested selection will be effective for these
traits for the improvement of tuber yield of potato. Similar
findings were reported by (7, 11, 12, 13).

Conclusions

Analysis of variance shows all characters had higher
range of significant variation among genotypes. It
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indicated that there is a lot of scope for selecting and
exploiting various traits such as plant emergence (%) plant
height at maturity (cm), number of branches plant,
number of leaves plant’, nitrate reductase activity (u
mol/min/g fresh weight), nitrogen use efficiency, tuber
yield plant’, total tuber yield, marketable tuber vyield
plant’, unmarketable tuber yield plant’, dry matter
content of shoot, number of eye tuber”, number of tubers
plant, number of shoot plant™ and tuberization efficiency
(tuber: haulm ratio) in a potato improvement programme.
High GCV and PCV were recorded in tuberization
efficiency and number of shoots plant™. High heritability
coupled with high genetic advance as percentage of
means was observed for plant height at maturity, number
of branches plant’, number of leaves plant’, nitrate
reductase activity (4 mol/min/g fresh weight), Tuber yield
plant", total tuber yield, marketable tuber yield plant",
unmarketable tuber yield plant”, dry matter content of
shoot, number of eye tuber”, number of tubers pIant'1,
number of shoot plant™ and tuberization efficiency (tuber:
haulm ratio). It indicates that heritability due to additive
gene effect selection may be effective.
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