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1.INTRODUCTION

Turmeric is one of the important spices grown in India, which
is considered to have originated in rain forests of South East
Asia. India is the leading producer, consumer and exporter of
turmeric and turmeric products. In India, turmeric is
cultivated in an area of 1.65 lakh hectares with annual
production of 5.60 lakh tones Peter et al. (2006). Turmeric
powder and oleoresin are the important sources for colouring
and flavouring for many food preparations. Curcumin content
of 5.5% and above is considered as the best for export
(Chempakam et al., 2000). Studies on understanding the
inheritance pattern in the genotypes of high yield and high
curcumin content through the molecular approaches may be
of much useful in the present crop improvement programme.
There exists high degree of variation among different
genotypes of the species, C. longa for the characters rhizome
yield, size of rhizome, number of fingers, colour, aroma,
curcumin content and time taken for maturity have been well
documented. Since, the turmeric is highly heterogeneous and
heterozygous, vegetative propagation of selected clones has
been suggested to produce true to type planting materials so
as to increase production and productivity. Assessment of

variability based on morphological, biochemical traits among
the turmeric genotypes for the identification of genotypes into
high rhizome yield coupled with high quality traits will be of
immense use in the crop improvement programme of
turmeric.

2.MATERIALS AND METHODS

The present research programme on turmeric was conducted
at the Agricultural Research Station, Bhavanisagar – 638 451,
Tamil Nadu Agricultural University, during the period from
2015 to 2017. Among the two hundred and fifty five
genotypes of turmeric maintained in the germplasm collection
at the Department of Spices and Plantation Crops,
Horticultural College and Research Institute, Tamil Nadu
Agricultural University, Coimbatore, fifty genotypes for the
present study was selected based on genetic divergence, yield
and quality assessed earlier by Vijayalatha (2002) and
Arunkumar, (2003). The details of the turmeric genotypes and
their geographical origin are furnished in the Table - 1. The
fifty turmeric genotypes were dibbled in 3m2 square plot with
a spacing of 45 cm x 20 cm accommodating a population of
30 plants per plot. The field experiment was carried out these
genotypes in a randomized block design with two
replications. Five plants in each genotype were randomly
tagged for biometric observations viz., height of the plant
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(cm), number of leaves per plant, length and breadth of the
leaves (cm), number of tillers per plant, number of mother
rhizomes, weight of mother rhizomes (g), girth of mother
rhizomes (cm), number of primary rhizomes, weight of
primary rhizomes (g), length of primary rhizomes (cm), girth
of primary rhizomes (cm), rhizome to core diameters (cm),
number of secondary rhizomes, weight of secondary rhizomes
(g), length of secondary rhizomes (cm), girth of secondary
rhizomes (cm), rhizome yield (kg / area), curing percentage,
qualitative traits, curcumin content (per cent), oleoresin
content (per cent) and essential oil content (per cent)
respectively. Heritability in the broad sense (h2) was derived
based on the formula proposed by Lush (1940) and expressed
in percentage. Genetic advance was estimated by the
following formulae as per the methods of Johanson et al.
(1955) and Falconer (1967). The replicated data of the
genotypes for the characters were subjected to analysis of
variance using AGRES.

3.RESULTS AND DISCUSSION

The results on the heritability, genetic advance and genetic
advance as percentage of mean are presented in the Table 1.
The results indicated that the heritability in percentage was
ranged between 42.44 and 99.92 per cent. The highest
heritability in broad sense was exerted for length of primary
rhizomes (99.92 per cent), followed by breadth of the leaf
(99.91 per cent) and sprouting percentage (99.89 percent).
The heritability recorded for number of primary rhizomes
(42.44 per cent) was the lowest.

The genetic advance was varied from 0.63 per cent to 74.77
per cent. The genetic advance was the highest for weight of
primary rhizomes (74.77 per cent) followed by weight of
secondary rhizomes (47.70 per cent) and weight of mother
rhizome (32.10 per cent). The lowest per cent of genetic
advance was recorded for number of mother rhizomes (0.63
per cent) followed by number of primary rhizomes (0.69 per
cent), core diameter (0.81 per cent), rhizome diameter (1.05
per cent), curcumin content (1.23 per cent), rhizome core
ratio (1.27 per cent) essential oil content (1.77 per cent) and
girth of mother rhizome (1.87 per cent). High heritability
coupled with high genetic advance was noticed for weight of
primary rhizomes (99.44 per cent and 74.77 per cent), weight
of secondary rhizomes (96.76 per cent and 47.70 per cent),
weight of mother rhizome (97.46 per cent and 32.10 per cent),
sprouting percentage (99.89 per cent and 14.45 per cent),
days to maturity (93.90 per cent and 20.03 per cent), height of
the plant (90.99 per cent and 13.31 per cent) and length of the
leaf (90.99 per cent and 12.69 per cent).

The genetic advance as percentage of mean was ranged
between 8.19 and 98.60. Among the various traits studied, the
highest value was noticed for rhizome yield (98.60), followed
by number of tillers (90.64). The lowest genetic gain was
expressed for days to maturity (8.19), followed by number of
primary rhizomes (11.29).

Estimates of heritability appreciate the proportion of
variation. Heritability was in reality a measure of the
efficiency of selection system in separating genotypes. High
heritability was indicative of genetic nature of induced
mutations. Low heritability and increased genetic advance
highlight the greater role of non-additive genes than additive

gene. High heritability coupled with high genetic advance
was governed by additive genes and pave the way for plant
selection. So the predominance of additive genetic variance in
expression of these traits is the most reliable indices for
effective selection. The extent of genetic variability present in
the genotypes for various yield and yield attributes do not
provide full scope to ascertain the amount of heritable
variations present. High heritability was recorded for rhizome
yield, curing percentage, curcumin content and weight of
secondary rhizomes indicating that these traits are governed
by additive genes and therefore these characters can be
readily fixed by selection. The heritability estimates were
lower for number of mother rhizomes, number of primary
rhizomes and number of secondary rhizomes. For these traits,
the environment and non additive gene effect constituted a
major portion of the total phenotypic variance and thus
improvement for these characters cannot be made by
selection. Even though heritability estimates represent the
heritable portion of variation, they did not mean the
effectiveness with which selection of a genotype based on the
phenotypic performance and thus high heritability could not
be considered as an indication of greater genetic gain as
suggested by Johanson et al. (1955). High heritability value
along with high genetic advance as percent of mean is more
useful in predicting genetic progress of turmeric genotype
would result from selecting the best one. In the present study,
high heritability and low genetic advance were observed for
curcumin content suggesting that high heritability was not
always an indication of high genetic advance (Rao et al
2004). Thus, it appears that during selection of a new
turmeric genotype, heritability and genetic advance should
concomitantly be considered. The presence of high
heritability and low genetic advance is attributed to the effects
of non additive genes (Falconer, 1967).

Significant variation was noticed in the heritability percentage
among the genotypes studied. It ranged between 74.41 and
99.92. The heritability in the broad sense was higher for
length of primary rhizomes and breadth of leaf. This indicates
a prevalence of additive genes for these characters. Therefore,
it is expected that selection for the characters i.e. length of
primary rhizomes and breadth of leaf can be effective to some
extent. This is in line with previous works by Indiresh et al.
(1992) in turmeric. This may be due to increase in leaf
dimension is attributed to increase in photosynthetic
efficiency of the genotypes and thus will increase in the
rhizome characters. This implies that selection for these
characters would be effective to improve the yield. High
heritability linked with high genetic advance indicates that
these characters are governed by additive genes and
improvement could be possible through selection. The above
findings are in confirmation with the earlier report of Philip
and Nair (1983); Indiresh et al. (1992); Lynrah and
Chakrabarthy (1998); and Vijayalatha (2002).

The highest range of variation was shown by weight of
primary and secondary rhizomes. High heritability coupled
with high genetic advance was noticed for a number of tillers
per plant, weight of secondary rhizomes, weight of primary
rhizomes, core diameter and rhizome yield. The findings are
in accordance with the findings of Jana et al. (2001). Thus,
higher magnitude of heritability and expected genetic advance
revealed the possibility of profitable selection (Singh and
Prasad, 2006).
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Predominant genetic advance as per cent of mean except days
to maturity, number of primary rhizomes, sprouting
percentage, breadth of the leaf, plant height, girth of mother
rhizomes also showed that the fluctuation due to
environmental effect is undoubtedly indicating that the
predominant effect of relative component of gene action can
be coupled with genetic advance and precisely reflect the
progress that will result from selection for best individual as
described by Johanson et al. (1955).

Rhizome yield is governed by genetic and environmental
factors and it varied with the genotypes in congruence to the
findings of Rajeshkumar and Jain (1998) and Naidu et al.
(2000). The highest range of yield was exhibited by the
genotypes from Bhavanisagar and Orissa Yield and any crop
by and large depends on the vigour of the plants as indicated

by various growth parameters like plant height, number of
leaves and rhizome characters. This is attributed for active
photosynthesis favouring accumulation and assimilation, in
enhancing yield. The variation in the yields of different
cultivars grown under similar conditions has been
documented by previous works by Indiresh et al. (1992) and
their research findings are in consonance with the present
findings on the variation in yield attributes of different
cultivars. Early bulking with progressive accumulation of
photosynthates from the tiller leaves even after the stages of
the plant growth enhances the weight of the rhizomes in
proportion to their dimensions of mother rhizome, primary
and secondary fingers. The variation in yield and curing
percentage among the turmeric types grown under the same
agro-climatic conditions can be attributed to genetic factors
(Subbarayudu et al., 1976; Shanmugasundaram, 1998).

Sl. No Genotype No Genotype name Source
1. CL-2 BS-2 ARS, Bhavani Sagar
2. CL-15 BS-16 ARS, Bhavani Sagar
3. CL-22 BS-23 ARS, Bhavani Sagar
4. CL-35 BS-36 Erode
5. CL-41 BS-42 Erode
6. CL-42 BS-43 Erode
7. CL-43 BS-44 Erode
8. CL-49 BS-50 Erode
9. CL-52 BS-53 ARS, Bhavani Sagar

10. CL-74 BS-75 Erode
11. CL-75 BS-76 ARS, Bhavani Sagar
12. CL-78 BS-79 Erode
13. CL-88 BS-89 ARS, Bhavani Sagar
14. CL-89 BS-90 ARS, Bhavani Sagar
15. CL-100 BS-101 Erode
16. CL-114 BS-115 ARS, Bhavani Sagar
17. CL-120 Kanthi KAU, Vellanikara
18. CL-121 Shoba KAU, Vellanikara
19. CL-122 VK5 KAU, Vellanikara
20. CL-130 Sudharsana Andhra Pradesh
21. CL-131 Suguna Andhra Pradesh
22. CL-132 Swarna IISR, Calicut
23. CL-133 Roma Orissa
24. CL-134 Kalimpong West Bengal
25. CL-135 Sikkim local Orissa
26. CL-144 Salem local Salem
27. CL-146 AFT Spices board, Kerala
28. CL-147 PTS-43 Pottangi, Orissa
29. CL-148 PTS-12 Pottangi, Orissa
30. CL-149 PTS-38 Pottangi, Orissa
31. CL-151 Prabha IISR, Calicut
32. CL-152 Prathiba IISR, Calicut
33. CL-156 PTS-2 Pottangi, Orissa
34. CL-158 ER-158 Erode
35. CL-169 ER-169 Erode
36. CL-172 PTS-172 Pottangi, Orissa
37. CL-173 ER-173 Erode
38. CL-174 ER-174 Erode
39. CL-175 ER-175 Erode
40. CL-184 ER-184 Erode
41. CL-189 CO-1 TNAU, Coimbatore
42. CL-192 Salem local Salem
43. CL-194 JTS-2 Jagital
44. CL-195 Rajendra sonia Bihar
45. CL-198 PTS-55 Pottangi, Orissa
46. CL-199 PTS-15 Pottangi, Orissa
47. CL-200 PTS-17 Pottangi, Orissa
48. CL-201 Sonali Orissa
49. CL-209 ER-209 Erode
50. CL-213 ER-213 Erode

Table 1. Sources of fifty elite turmeric genotypes studied during 2004-2006
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Fig.1 Heritability and Genetic advance as per cent mean for fifty eight turmeric genotypes (Per cent)
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