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Abstract : An investigation was conducted to analyze the correlation and regression in tikhur for rhizome yield and component characters. The
experiment was conducted during Kharif seasons 2010-11 and 2011-12 at S.G. College of Agriculture and Research Station (IGKV), Jagdalpur,
Bastar (C.G.). The experiment was laid out in Randomized Complete Block Design (RCBD) with 20 genotypes of tikhur with 3 replications.
The genotypes were grown randomly in each replication in a total of 60 plots of 3.0 m x 2.4 m each containing 60 plants per plot. Observations
were recorded from ten randomly selected sample plants in each treatment and observed mean value used for statistical analysis. The results
clearly indicated that the correlation co-efficients were influenced by environmental factors. However, some of the characters exhibited some
extent of association and not much affected by environment. The improvement of total rhizome yield t/ha and weight of mother rhizome per
plant can be possible by practicing individual selection for weight of primary finger rhizome per plant, number of primary finger rhizome per
plant, harvest index and thickness of secondary finger rhizome per plant. Hence, these characters must be given importance for further
improvement of their population.
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INTRODUCTION 1999). It is found that over exploitation of the species that
resulted in bringing it in valuable category of IUCN. Thus, it
has necessitated the cultivation of this species in the farmer’s
field. Growing demand for various pharmaceutical and food
industries for a quality raw material rich in starch contents,
require thorough studies for selection of best genotype and
varieties which have high starch content, thus can only be
met by selection of better natural source and then attempt for
breeding better variety. Tikhur rhizomes are used as appetizer
reducing burning sensations and stomach pains, removal of
stone from kidney, useful for ulcer patient (Sharma, 2003) and
rhizome pulp is used for treatment of headache as well as it

Tikhur (Curcuma angustifolia Roxb.) is an important
annual herb of family Zingiberaceae. It is an important starchy
plant. Simultaneously it is used as a medicine by tribal people
of Chhattisgarh. In Chhattisgarh, it is found abundantly in
the hilly tracts and forests of Bastar, Dantewada, Bijapur,
Narayanpur, Kanker, Rajnandgaon, Kawardha, Dhamtari,
Bilaspur, Raipur, Korba, Korea and Surguja districts. Bastar
and Bilashpur divisions are the major potential area of the
state for tikhur (Anonymous, 2005). Two types of tikhur are
found in the Bastar division; one with creamy white flowers
and another having light pink coloured flowers (Singh et al.,
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gives cooling effect (Nag et al., 2006). The rhizome pulp isa
remedy for fever, joint pains and leucorrhoea. The starch
obtained from the rhizomes is highly nutritious and easily
digestible, therefore, it is recommended for infants, weak
children and invalids. The starch of tikhur is used for the
preparation of many sweet meals and herbal dishes like halwa,
barfi, jalebi etc. It is used specially during fast (Vrata, Upwas).
Farmers also prepare herbal drink “sarbat” through tikhur
starch during summer due to its cooling effect (Singh and
Palta, 2004). In the past, tikhur was occurring to a large extent
throughout the Sal forest of Chhattisgarh. But at present the
unscientific manner of harvesting and over exploitation have
brought its occurrence to the restricted patches. Inspite of
being an important medicinal herb, information on its superior
genotypes, special characteristics correlation and regression
with component characters is lacking. No research work has
been carried out to screen superior genotypes for correlation
and regression analysis in tikhur. Yield is an important
economic character and it is ultimate effect of interaction
between several metric traits and it is highly susceptible to
change in environments. A few yield contributing characters
may be directly and positively associated with yield, often
provide useful indication in selection. Looking to the
importance of the crop for people of the Chhattisgarh an
investigation on correlation and regression analysis for
rhizome yield and component characters in tikhur (Curcuma
angustifolia Roxb.) was undertaken during the year of Kharif
seasons 2010-11 and 2011-12 at Shaheed Gundadhoor College
of Agriculture and Research Station (IGKV) Kumhrawand,
Jagdalpur, Bastar, Chhattisgarh.

MATERIAL AND METHODS

The investigation was conducted at IGKV, Shaheed
Gundadhoor College of Agriculture and Research Station,
Kumhrawand, Jagdalpur, Bastar, Chhattisgarh during Kharif
seasons of 2010-11 and 2011-12. Twenty indigenous genotypes
[(2) IGBT-10-1, (2) IGKOT-10-1, (3) IGDMT-10-1, (4) IGDMT-
10-2, (5) IGMOT-10-1, (6) IGSJT-10-1, (7) IGJT-10-1, (8) IGSJT-
10-2, (9)IGSJT-10-3, (10) IGKT-10-1, (11) IGSJT-10-4, (12) IGBLT-
10-1, (13) IGBT-10-2, (14) IGBT-10-3 (Local Check), (15) IGNT-
10-1, (16) IGBT-10-4, (17) IGBLT-10-2, (18) IGKNT-10-1, (19)
IGDNT-10-1and (20) IGBJT-10-1] of tikhur (Curcuma
angustifolia Roxb.) collected from different districts of
Chhattisgarh during March 2010 to June 2010. The experiment
was laid out in Randomized Complete Block Design (RCBD)
with 20 genotypes of tikhur with 3 replications. The genotypes
were grown randomly in each replication in a total of 60 plots
of 3.0 m x 2.4 m each containing 60 plants per plot and spacing
was 60 x20 cm. Applied manure and fertilizers FYM: 20 tones/
ha, N: 60 kg/ha, P,O,: 40 kg/ha, K,O: 60 kg/ha during the crop
season. Full dose of FYM mixed in plots during field
preparation. Half dose of N and full dose of P and K was mixed

in the plots before planting (basal dose) and remaining half
dose was applied 45 days after planting during intercultural
operation and earthing-up. The crop was grown under rainfed
condition. The data were recorded on 10 randomly selected
plants for each genotype for each replication. The 19 growth
and component characters of yield like plant height (cm),
number of leaves per plant, leaf length (cm), leaf breadth (cm),
leafarea index (LAI), days to maturity, harvest index (%), weight
of mother rhizome plant? (g), weight of primary finger rhizome
plant?® (g), weight of secondary finger rhizome plant? (g),
number of mother rhizome plant?, number of primary finger
rhizome plant?, number of secondary finger rhizome plant?,
thickness of mother rhizome plant? (cm), thickness of primary
finger rhizome plant? (cm), thickness of secondary finger
rhizome plant? (cm), dry matter per cent of rhizome plant?,
starch recovery (%) and total rhizome yield t ha® were recorded
in experimental field. The harvested rhizomes were cleaned up
and mother rhizomes and finger rhizomes were separated and
taken observations of rhizome characters. All the observations
were taken from sprouting of rhizomes and up to maturity for
estimation correlation and regression. It measures group
distance based on multiple characters. Correlation co-efficients
were calculated for all possible combinations among the
characters at genotypic, phenotypic and environmental levels
were estimated as given by Searle et al. (1961).

RESULTS AND DISCUSSION

Correlation co-efficient have been worked out in all
possible combination and presented in Table 1, 2 and 3.
Correlation and regression means association between two
or morethan two variables. It measures the mutual relationship
between various plant characters and determines the
component characters on which selection can be based for
genetic improvement of dependent characters. Galton (1988)
was the first to suggest the use of correlation index to describe
the degree of association also affects the effectiveness of
selection process. Correlation may be true or spurious. Genetic
causes of true correlation are mostly due to linkage, pleiotropy
and physiological associations necessitated by developmental
biochemical pathways. Linkage is responsible for realizing
transient correlation. The degree of correlation arising from
pleiotropy expresses the extent to which the characters are
influenced by the same gene. Correlation co-efficients between
any two metric traits results from genetic and environmental
causes. Environmental correlation is of little interest to
breeders but it provides information on the extent of
environmental influences on the two characters irrespective
of their genetic differences and therefore genetic correlation
usually reflects correlation of breeding values. In the pooled
analysis (Table 1) plant height had positive and significant
correlation with leaf length and thickness of mother rhizome
per plant at genotypic and phenotypic levels significant and
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* and ** indicate significance of values at P=0.05 and 0.01, respectively

$ Total thizome yield t/ha,

negative correlation was showed in number of leaves per plant
with weight of secondary finger rhizomes per plant at genotypic
levels. Leaf breadth showed highly significant and positive
correlation with leaf area index at genotypic and phenotypic
levels. Days to maturity showed significant and negative
correlation with total rhizome yield per plant at phenotypic
level.

Harvest index showed highly significant and positive
correlation with weight of primary finger rhizomes per plant
and weight of mother rhizome per plant at genotypic level
only. Harvest index also showed positive correlation with all
combinations except weight of secondary finger rhizomes per
plant, number of secondary finger rhizomes per plant,
thickness of secondary finger rhizomes per plant and dry
matter per cent of rhizomes at all levels.

Weight of mother rhizome per plant showed highly
significant and positive correlation with weight of primary
finger rhizome per plant and total rhizome yield t/ha at all three
levels, while it had significant and positive correlation with
weight of secondary finger rhizome per plant at genotypic
level, number of mother rhizome per plant at genotypic level
number of primary finger rhizome per plant at genotypic,
phenotypical and environmental levels and thickness of
primaryfinger rhizomes per plant at genotypic level.

Highly significant and positive correlation recorded in
weight of primary finger rhizome per plant with total rhizome
yield t/ha at all three levels, and it also showed highly
significant and positive correlation with weight of secondary
finger rhizome per plant at genotypic level only, number of
primary finger rhizome per plant at all three levels, number of
secondary finger rhizome per plant at genotypic level only,
thickness of primary finger rhizomes per plant at genotypic
level only, and starch recovery per cent at genotypic level
only. It is also exhibited significant and negative correlation
with dry matter per cent of rhizome per plant at genotypic
level only.

Highly significant and positive correlation of weight
of secondary rhizome per plant was recorded with total
rhizome yield t/ha and number of secondary finger rhizome
per plant at all three levels (genotypic, phenotypic and
environmental), whereas significant positive correlation with
number of primary finger rhizome per plant at genotypic level
only and thickness of primary finger rhizome per plant at
genotypic level only and thickness of primary finger rhizome
per plant at genotypic level only. It is also exhibited highly
significant and negative correlation with dry matter per cent
of rhizome per plant at genotypic level only. Number of
mother rhizome per plant had significant and positive
correlation with thickness of primary finger rhizome per plant
and starch recovery per cent at genotypic level only. Number
of mother rhizome showed negative correlation with thickness
of mother rhizome per plant and thickness of secondary
rhizome per plant at genotypic, phenotypic and
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Table 4: Summary of characters association in 20 genotypes of tikhur for rhizome yield and component character

Sr. Character Significant positive correlation with _
No. Year 2010-11 Year 2011-12 Pooled analysis (2010-11 & 2011-12)
1 Plant height (cm) Leaf length Leaf length and thickness of Leaf length and thickness of mother
secondary finger rhizomes per plant rhizome per plant
2. No of leaves Days to maturity, thickness of secondary ~ Thickness of mother rhizome per *
finger rhizome per plant plant and thickness of secondary
finger rhizome per plant.
Leaf length (cm) * * *
Leaf breadth (cm) LAI LAI LAI
Days to maturity Thickness of secondary rhizome per plant, Weight of primary finger rhizomes  Total thizome yield t/ha
dry mater per cent, per plant
6. Harvest index (%) Weight of secondary finger rhizome per Weight of mother rhizome per plant Primary finger rhizome per plant,
plant and total rhizome yield t/ha wt. of primary finger riper plant wt. weight of mother rhizome per plant.
of secondary finger rhizome per
plant and total rhizome yield t/ha
7. Weight of mother Weight of primary finger rhizome per Wt. of primary finger rhizome per ~ Weight of primary finger rhizome per
rhizome per plant (g) plant, thickness of primary finger rhizome plant wt. of secondary finger plant and total rhizome yield t/ha wt.
per plants number of mother rhizome per  rhizome per plant. Number of of secondary finger rhizome per plant,
plant total rhizome yield t/ha primary finger rhizome per plant no of mother rhizome per plant no of
total rhizome yield t/ha primary finger rhizome per plant and
thickness of primary finger rhizomes
per plant
8. Weight of primary No. of mother rhizome per plant, number ~ Wt. of secondary finger rhizome Total thizome field t/ha wt. of
finger rhizome per of primary finger rhizomes per plant per plant, number of primary finger secondary finger rhizome pp no of
plant (g) thickness of primary finger rhizomes per  rhizome per plant and total rhizome primary finger rhizome pp. number of
plant. Total rhizome yield t/hano of yield t/ha thickness of primary second finger rhizome per plant,
primary finger rhizome per plant and finger rhizome per plant and starch  thickness of primary finger rhizome
starch recovery per cent. recovery %. pp starch recovery.
9. Weight of secondary No of secondary finger rhizome per plant, No of secondary finger rhizome per Total thizome yield t/ha no of
finger rhizome per dry matter per cent of rhizome per plant plant total rhizome yield t/ha secondary finger rhizome per plant
plant (g) and total rhizome yield t/ha number of primary finger rhizome  number of primary finger rhizome
per plant. p.p. thickness of primary finger
rhizome p p.
10. No. of mother rhizome Total rhizome yield t/ha Starch recovery per cent Thickness of primary finger rhizome
per plant p.p. starch recovery per cent
11. No. of primary finger ~ Thickness of primary finger rhizome per No of secondary finger rhizome per Total rhizome yield t/ha and dry
rhizomes pr plant plant and total rhizome yield t/ha plant and total rhizome yield t/ha mother per cent of rhizome per plant.
12. No of secondary finger Total rhizome yield t/ha Total rhizome yield t/ha Total thizome yield t/ha
rhizome per plant
13. Thickness of mother * Thickness of primary finger Thickness of primary finger s\rhizome
rhizome per plant (cm) rhizome per plant per plant
14. Thickness of primary ~ Starch recovery (%) and total rhizome * Starch recovery per cent and total
finger rhizome per yield t/ha rhizome yield t/ha
plant (cm)
15. Thickness of secondary Total rhizome yield t/ha Starch recovery per cent *
finger rhizome per
plant
16. * * Total rhizome yield t/ha Total thizome yield t/ha

*Not positively correlated with any of the character
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environmental levels. Highly significant and positive
correlation of number of primary finger rhizome per plant
was recorded with total rhizome yield t/ha at genotypic and
phenotypic levels. It also recorded significant and positive
correlation with total rhizome yield t/ha at environmental
level only and with dry matter per cent of rhizomes per plant
at genotypic level only. Number of secondary rhizome per
plant had significant and positive correlation with total
rhizome yield t/ha at genotypic and phenotypic levels. It is
also showed highly significant and negative correlation with
dry matter per cent of rhizome per plant at genotypic level
only. Thickness of mother rhizome per plant had highly
significant and positive correlation with thickness of primary
finger rhizome per plant at genotypic level only. Highly
significant and positive correlation of thickness of primary
finger rhizome per plant was recorded only at genotypic level
with starch recovery per cent and total rhizome yield t/ha.
Thickness of secondary rhizome per plant had negative
correlation with starch recovery per cent and total rhizome
yield t/ha at all levels. Starch recovery had significant and
positive correlation with total rhizome yield t/ha only at
genotypic level. The estimation of genetic correlation along
with phenotypic ones will give a clear picture of the extent
of inherent associations and also indicate as to how much
of the phenotypic correlation co-efficient is influenced by
the environment. If two characters show high magnitude of
positive correlation co-efficient at genotypic level, it will
reflect strong linkage at the genetic level but it the correlation
values are high at phenotypic level only, it may show weak
associations and may be broken up with the change in the
said environment of the two correlation values for a pair of
threads are high at environmental level, it would indicate
that such association are found in that particular environment
only and that there will be no such associations if that
environment changes. The same principle is applicable to
negative correlation values. It the pair of characters
possesses low heritability then phenotypic correlation is
deterred by the environmental correlation. If they have high
heritability genetic correlation is more important. Therefore,
in this investigation, an attempt was made to estimate the
genotypic and environmental combinations in 20 genotypes
of takhur during the year 2010-11, 2011-12 and on pooled
basis. The summary of association of characters is given in
Table 4. The correlation co-efficients were influenced by
environmental factors. However, some of the associations
such as plant height with leaf length and thickness of
secondary finger rhizome per plant, number of leaves with
thickness of secondary finger rhizome per plant, harvest
index with weight of secondary finger rhizome per plant and
total rhizome yield t/ha, weight of mother rhizome per plant
with weight of primary finger rhizome per plant and total
rhizome yield t/ha, weight of primary finger rhizome per plant,
with number of primary finger rhizome per plant and total

rhizome yield t/ha, weight of secondary finger rhizome per
plant with number of secondary finger rhizome per plant and
total rhizome yield t/ha, number of secondary finger rhizome
per plant with total rhizome yield t/ha exhibited some extent
of association and not much affected by the environment.
The improvement of total rhizome yield t/ha and weight of
mother rhizome per plant can be possible by practicing
individual selection for weight of primary finger rhizome per
plant, number of primary finger rhizome per plant, harvest
index and thickness of secondary finger rhizome per plant.
Hence, these characters must be given importance for further
improvement of their population. Similar correlations were
also obtained for some root and tuber crops by Li (1965),
Thamburaj and Muthukrishnan (1976) and Naskar et al.
(1986) in sweet potato and Biradar et al. (1978) in cassava.

Conclusion :

The correlation co-efficients were influenced by
environmental factors. However, some of the characters
exhibited some extent of association and not much affected
by environment. The improvement of total rhizome yield t/ha
and weight of mother rhizome per plant can be possible by
practicing individual selection for weight of primary finger
rhizome per plant, number of primary finger rhizome per plant,
harvest index and thickness of secondary finger rhizome per
plant. Hence, these characters must be given importance for
further improvement of their population.
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