Journal of Crop and Weed, 12(1):56-63(2016)

Genetic studies of variability, character association and path analysis of
yield and its component traitsin potato (Solanum tuberosum L)

A.TRIPURA, 'A. DAS, B. DAS, B. PRIYAAND K. K. SARKAR

Department of Genetics and Plant Breeding, BCKV, Nadia-741252, \West Bengal
1Department of Genetics and Plant Breeding, UBKYV, Cooch Behar-736165, West Bengal

Received: 31-7-2015, Revised: 23-12-2015, Accepted: 31-01-2016
ABSTRACT

Potato is one of fourth largest and versatile non-cereal food crop in the world. Considering the importance of potato the
present investigation was taken up at the Instructional Farm BCKV, Nadia, West Bengal during 2012-2013 for 16 characters
of 23 potato genotypes. Genotype G-4 was found to be tallest of growth which also shown good per-se performance with
respect to leaf length, steamgirth, lateral leaflet length and terminal |eaflet breadth. The genotypes J-99/243, MS-1/4053, K.
Khyati and K. Bahar were promising with respect to total production of tubers of which MS-1/4053, also accompanied by a
number of superior yield related characters like highest plant height, steam girth and weight of tubers plant* and these line
can be used in breeding program with other high yielding genotypes to increase productivity. High heritability coupled with
high genetic advance was recorded in tuber breadth and tuber number. Number of tubers plot? and plant height showed
positive correlations with maximum direct effect on yield and these character s can be considered for selection of highyielding

genotypes on the basis of their phenotypic data because these character were least influenced by environment.
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Potato (SolanumtuberosumL.) isone of fourth
largest and versatile non-cereal food crop in the world.
Indiaisnow theworld's second largest potato producing
country and nearby one third of world’s potato is being
harvested from Chinaand India(FAO, 2008). It produces
more calories and protein per unit land area with mini-
mum time and water than most of the major food crops
(Upadhya, 1995). Potato cultivars are generally distin-
guished on the basis of morphological traits and have a
wide variability of botanical characteristics. The exist-
ence of variability in a particular trait is an important
prerequisite for its heritable improvement. The avail-
ability of morpho-genetic variation in agronomic char-
actersof acrop would be of considerableimportancein
determining the best method toimprovetheyield of that
crop. Highyield with good quality isthe most important
objective in potato breeding. It was evident that yield
and quality cannot be improved simultaneously rather
independent selection for both may be beneficial (Datta
et al., 2014).Tuber yield isacomplex character associ-
ated with many interrelated components. Study of cor-
relation between different quantitative characters pro-
vides an idea of association that could be effectively
utilized in selecting a better plant type in potato breed-
ing programme. Genotypic and phenotypic correlation
coefficients tell us the association between and among
two or more characters. A significant association sug-
geststhat such characters could beimproved simultane-
ously. However, such an improvement depends on
phenotypic correlation, additive variance and heritabil-
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ity (Hayes et al., 1955). It is necessary to have a good
knowledge of those characters that have significant as-
sociation with yield because the characters can be used
to direct selection criteriaor indicesto enhance perform-
ances of varietiesin anew plant population. Path coef-
ficient analysis shows the extent of direct and indirect
effects of the causal components on the response com-
ponent (Tuncturk and CiftCi, 2005). Considering the
importance of potato on these aspects the present in-
vestigation wastaken up to eval uate potato germplasm
toidentify genotypeswith highyield and to study these
genetic parameters which would be utilized for further
improvement of potato through appropriate breeding
programs.

MATERIALSAND METHODS

The field experiment was conducted at the
Instractional Farm BCKYV, Jaguli, Nadia, West Bengal
during winter (Rabi) season, sown on 27th November
2012 and tuberswere harvested in 27th February 2013.
Twenty three potato genotypes namely Kufri. Jyoti, MS-
1/4906, MS-1/1871, MS-1/3708, MS-1/4053, K.
Sadabahar, K. Pukhraj, K. Anand, K. Chipsona-1, K.
Chipsona-2, K. Khyati, K. Puskar, G4, K-22, K.
Jawahar, K. Ashoka, K. Chandramukhi, K. Bahar, J
95/227, J-99/48, J99/243, K. Surya, K. Sutlej were
collected through Central Potato Research Institute
(CPRI, Shimla). The experiment was laid following



randomized block design with 3 replications. The unit
plot size was 2 x 2 m with row to row spacing was 25
cm. Theintercultural operationsweredonetimely toraise
a good crop. Observations were recorded from 10
randomly selected plants in each line for plant height
(cm), branch number at 30 DAP (Days, leavesno. at 30
DAP, leaves length at 30 DAP, lateral leaflet length at
30 DAP, terminal leaflet length 30 at DAP, terminal
leaflet breadth at 30 DAP, stem girth at 60 DAP, Plant
height at 60 DAP, Number of tuber plant -* Weight of
tuber plant - (gm), Tuber Number, Single tuber weight
(9), Tuber length (mm), Breadth of tuber (mm), Tuber
yield (Kg plot?). Genotypic and phenotypic variation
and coefficients of variation, broad sense heritability,
genetic advance and genotypic correlation coefficients
were estimated using the formula suggested by Singh
and Chaudhury (1979), Johnson et al. (1955) and Al-
Jibouri et al. (1958). Path coefficients analysiswas done
according to the method suggested by Dewey and Lu
(1959). All the statistical analysiswas carried out using
Genres computer software.

RESULTSAND DISCUSSION

Analysis of genetic parameters for different
morphological and yield characters

A wide range of variation was noticed in all
the characters among the genotypeswhich indicated that
diverse genotypes were included in the present
investigation which may provide sufficient scope for
further selection for improvement on these traits. This
variability could be harnessed to gain improvement in
yield and its attributing traits following appropriate
breeding methods. Monsang et al. (2010) aso found
significant variation among potato genotypes for yield
and itscomponent traits. Genotype G-4 wasfound to be
tallest at 30 days as well as 60 days of growth which
also shown good per-se performance with respect to | eaf
length, steam girth, lateral leaflet length and terminal
|eaflet breadth. K. Surya had large number of branches
and leaves (Table 1). Number of tubers plant® was
highest in J-95/227, MS-1/4906 and weight of tuber
plant* was found highest in J-95/227 followed by MS-
1/4053. Highest tuber yield was observed in J-99/243,
MS-1/4053, K. Khyati and K. Bahar. MS-1/4053 high
yielding genotypewas al so accompanied by highest plant
height, steam girthand wt. of tubersplant™?, lateral leaflet
length, terminal leaflet length, terminal leaflet breadth,
steam girth, number of tuber per plant and number
of tubers per plot.

The estimates of phenotypic and genotypic
varianceswerefound to be very high for weight of tuber
plant?, tuber number, tuber breadth, and single tuber
weight and comparatively high in plant height at 60
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(Table 2). So, selection for improvement of potato could
be done on the basis of characters showing high genetic
variability. The magnitude of PCV was either
substantially or marginally higher than GCV for most of
the character. The characters having high GCV indicate
high potentia for effective selection (Burton, 1957). The
difference between PCV and GCV was noted maximum
for the characters terminal leaflet length, number of
branches, leaf length, number of leaves, terminal leaflet
breadth and these characters are suggested to be
substantially influenced by the environment. Least
difference between PCV and GCV werenoted for weight
of tuber per plant, number of tubers, singletuber weight,
tuber yield, plant height, tuber dimension and these
characters are least influenced by environment and on
the basis of phenotypic values the selection can be
reliably progressed to gainimprovement on thesetraits.
Estimates of genotypic coefficients of variation alone
are not sufficient to assess the heritable variation. For
more reliable conclusion, estimates of high heritability
and high genetic gain should be considered together
(Johnson et al., 1955). The heritability estimates were
high for weight of tuber plant?, tuber number, tuber
breadth, plant height 60 days, tuber length and stem girth.
High heritability coupled with high genetic advance was
noted in weight of tuber plant?, single tuber weight and
tuber breadth which indicated the influence of additive
gene effect on these characters and simple breeding
methods may be employed for carrying out improvement
programme on these traits. Comparatively low
heritability with low genetic advance was noted for
terminal leaflet length, lateral leaflet length, number of
tubers per plant which suggested non-additive gene
action and complex breeding methods may be suggested
for improvement of thetraits. Genetic advancewasfound
to be moderately high for number of branches with
moderately high heritability and these characters are
influenced by additive and non- additive gene action.
Panse (1957) suggested that effective selection may be
done for the characters having high heritability
accompanied by high genetic advance which is due to
the additive gene effect. He also reported that low
heritability accompanied with genetic advanceisdueto
non-additive gene effectsfor the particular character and
would offer less scope for selection because of the
influence of environment. Sattar et al. (2007) also
reported high heritability coupled with high genetic
advance as percent of mean and high genotypic
coefficients were observed for number of tubers per
plant, yield per plant and average weight of tuber.

Character association

Selection of a character for its improvement
may simultaneously lead to selection of the associated
characters. Therefore, in plant breeding it isessential to
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understand the inter-relationship among different
characters so that improvement of thetargeted character
does not carry with it the non-targeted charactersrather
desirable characters could be simultaneously included
which may lead to ultimate success on breeding
programme. The correlation coefficients at genotypic
level werein general higher than phenotypic correlation
values. Higher genotypic correlations than phenotypic
ones might be due to modifying or masking effect of
environment in the expression of these characters under
study as explained by Nandpuri et al., (1973). Johnson
et al. (1955) also reported that higher genotypic
correlation than phenotypic correlation indicated an
inherent association between various characters. The
tuber yield was positively and significantly correlated
with lateral leaflet length at 30 days, terminal leaflet
length at 30 days and tuber number plot? at genotypic
as well as phenotypic levels (Table 3). Tuber number
was found to have positive and significant association
with tuber breadth and total tuber yield. Sattar et al.,
(2007) also reported highly significant genotypic and
phenotypic correlation between number of tubers per
plant and weight of tubers per plant. Plant height at 30
days was found to have positive and significant
correlation with length of the leaves at 30 days, lateral
leaflet length at 30 days, terminal leaflet length at 30
dayshboth at genotypic and phenotypic levelsand showed
non-significant positive correlation in high magnitude
both at genotypic and phenotypic level swith tuber yield
per plant. Number of branches showed significant
positive correlation with number of leaves both at
genotypic and phenotypic levelsbut failed to show such
relationship with total yield. Positive and significant
relationship of tuber yield with tuber number, with lateral
leaflet length at 30 days, terminal leaflet length at 30
days suggested that the tuber yield can be increased by
simple selection of these characters.

Path coefficient analysis

While correlation values illustrate the inter-
relationship between different characters, path
coefficient splits the amount of inter relationship to
measure contribution due to their direct and indirect
effects. Therefore, in order to obtain a clear picture of
the inter-relationship between different characters the
direct and indirect effects of different characterson tuber
yield plot? are presented in table 4. The path coefficient
analysis developed by Wright (1921) provides an
effective mean of untangling direct and indirect cases of
relationship and permits a critical examination of the
specific forces acting to produce a given correlation.
Direct effectsof independent charactersviz. total number
of tubersfollowed by plant height at 30 days, number of
branches, stem girth, tuber length, lateral leaflet length

J.Crop and Weed, 12(1)

at 30 days, terminal |eaflet breadth at 30 days, weight of
tuber plant! showed positive effect on yield. Number
of leaves, length of the leaves, terminal leaflet length,
plant height at 60 days, number of tuber plant?, single
tuber weight, and tuber breadth incurred negative direct
effect towards tuber yield plant?. Total tuber number
imparted the maximum positive direct effect (2.10) on
tuber yield plant? followed by plant height at 30 days,
branch number at 30 days, stem girth at 60 days and
tuber length. Roy and Singh (2006) observed plant
height, no. of tubersplant* and marketableyield to exert
positive direct effect on total yield. Some characters
showed undesirabledirect or indirect effect on total tuber
yield like number of leaves, leaf length, terminal leafl et
length therefore a restricted selection model may be
followed to nullify the undesirable indirect or direct
effectsin order to make efficient use of characterswith
high positive direct effect and it was particularly true
from plant height where number of characters have
negative indirect effect along with its high direct effect
onyield per plant. Yield was positively and significantly
correlated with total tuber number, terminal leaflet length
at 30 days with positive direct effect, therefore direct
selection for these characterswould be effectivefor yield
improvement in potato.

The genotypes J-99/243, MS-1/4053, K .K hyati
and K.Bahar were promising with respect to total
production of tubers of which MS-1/4053, also
accompanied by a number of superior yield related
charactersand the line can be used in breeding program
with other high yielding genotypes to increase
productivity. Number of tubers/plot and plant height
showed positive correlationswith maximum direct effect
on yield and these characters can be considered for
selection of high yielding genotypes onthe basisof their
phenotypic data because these character were least
influenced by environment. Asyield plot* wasfound to
be controlled by additive gene effect so ssmplebreeding
methods may be followed to develop elite linesand for
selection for such lines, the number of tubersplant® and
tuber breadth may be given due consideration because
these characters were aso found to be pre dominantly
controlled by additive genes.
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