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INTRODUCTION
Turmeric (Curcuma longa) is considered as one

of the most useful and sacred medicinal spice crops
of India since time immemorial. It holds a
significant part in the history of India and its people
and is relegated as “Indian saffron” (Pickersgill,
2005) considering its orange yellow colour dried
rhizomes. It possesses several medicinal and
antioxidant properties beneficial for humankind and
holds a great importance in various religious and
cultural ceremonies of the nation. India is the largest
producer and exporter of turmeric which is
contributing about 80% of total production and 45%
of export (Nybe et al., 2007). In India, it is mainly
grown in Andhra Pradesh, Odisha, Tamil Nadu,
Kerala and West Bengal. In pharmaceutical
industries, it is valued for the anti-cancerous, anti-
inflamatory and antiseptic properties for producing
mono-terpenes and sesquiterpenes in dry and fresh
rhizomes (Priyanka et al., 2015). The production
of turmeric is influenced by various diseases like

soft rot, leaf blotch and leaf spot etc. Among the
serious problems, leaf blotch is caused by
Taphrinamaculans (Sharma et al., 1994) and leaf
spot is caused by Colletotrichum capsici are very
common in turmeric growing belts. Due to its social
and economic importance the crop is always on a
great demand throughout the year. A lots of trial on
fertilizer, spacing, date of planting, size of planting
material, mulching material and irrigation schedule
etc. have been conducted to standardize suitable
package of practices and to fulfill the demand but
very little work has so far been undertaken to
identify the promising genotypes along with low
incidence of foliar diseases for Terai region of West
Bengal. Keeping this in view, an experiment was
undertaken at ICAR-AICRP on Spices, Uttar Banga
KrishiViswavidyalaya, Pundibari, Cooch Behar,
West Bengalfor four consecutive years i.e., from
2016-17 to 2019-20 to study the performance of
twelve turmeric genotypes for selection of suitable
turmeric genotype with respect to growth, yield and
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ABSTRACT

A field experiment was undertaken at ICAR-AICRP on Spices, Uttar Banga Krishi Viswavidyalaya, Pundibari,
Cooch Behar, West Bengal for four consecutive years i.e., from 2016-17 to 2019-20 to study the performance of
twelve turmeric genotypes namely LTS01, LTS02, RH80, RH9/90, IT10, IT23, IT36, NDH11, NDH128, TCP191,
TCP2 (Local check) and Prathiba (National Check) for growth, yield, dry recovery and foliar disease incidence.
The experiment was laid out in randomized block design with three replications. The pooled data of the experiment
revealed that the highest yield (38.73 t/ha) was recorded by TCP191 followed by IT10 (24.65 t/ha) and the lowest
yield was recorded by IT23 (16.96 t/ha). Among the different evaluated genotypes, the highest dry recovery (22.63%)
was recorded in TCP191 followed by TCP2 (22.00%) and the lowest was recorded in RH 9/90 (20.23%). With
respect to leaf spot and leaf blotch, the lowest disease incidence was recorded by TCP191 (3.15 PDI & 2.61 PDI,
respectively) followed by LTS1 (8.36 PDI, & 9.46 PDI, respectively). Thus, considering the yield and reaction to
disease incidence of turmeric genotypes, TCP191 may be recommended for cultivation in the Terai zone of West
Bengal, India.
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disease resistance to leaf blotch and leaf spot
incidence for Terai zone of West Bengal.

MATERIALS AND METHODS
The field experiment was carried out at AICRP

on Spices, Uttar Banga Krishi Viswavidyalaya,
Pundibari, Cooch Behar, West Bengal, India (26º
40 N and 89º 38E and 43 meter above the MSL)
for four consecutive year from 2016-17 to 2019-
20 to study the performance of twelve turmeric
genotypes. The soil of the experimental plots was

Source of the genotypes studied in the Experiment
Sl. No. Genotypes Place of origin State

1. IT 10 Raigarh Chhattisgarh
2. IT 23 Raigarh Chhattisgarh
3. IT 36 Raigarh Chhattisgarh
4. RH 9/90 Dholi Bihar
5. RH 80 Dholi Bihar
6. TCP 191 Pundibari West Bengal
7. NDH 11 Kumarganj Uttar Pradesh
8. NDH 128 Kumarganj Uttar Pradesh
9. LTS 1 Guntur Andhra Pradesh
10. LTS 2 Guntur Andhra Pradesh
11. TCP-2 (LC) Pundibari West Bengal
12. Prathiba (NC) ICAR-IISR Kerala

medium to upland, coarse, sandy loam, medium in
water holding capacity with low pH and good
organic matter content. Twelve turmeric genotypes
were taken as treatments. Twelve turmeric
genotypes namely LTS 01, LTS 02, RH 80, RH 9/
90, IT 10, IT 23, IT 36, NDH 11, NDH 128, TCP
191, TCP 2 (Local check) and Prathibha (National
check), were evaluated in each year. Source of the
genotypes studied in the experiment has been given
in the following Table:

Every year, planting was done in the last week
of April and harvested in the first week of the
February. The experiment was laid out in
Randomised Block Design with 3 replications.
Planting was done in raised beds of 3 m × 1 m plot
size with a spacing of 30 cm row to row and 20 cm
plant to plant. Recommended package of practices
was followed to raise a healthy crop. Data were
collected from five randomly selected plants from
each replication. The observations on plant height
(cm), number of tillers per plant, number of leaves
per plant, pseudo-stem girth (cm), leaf length (cm),
leaf breadth (cm), fresh rhizomes yield per plot (kg),
fresh rhizome yield per hectare (t/ha) and dry
recovery (%), leaf blotch incidence (PDI) and leaf

spot incidence (PDI) were recorded. The mean
values of the data were subjected to statistical
analysis as per the method suggested by Gomez
and Gomez (1984). For calculation of PDI
the following scales were adopted for disease
severity.

Severity scale for calculating Per cent Disease
Index PDI:

0 : No disease on leaf
1 : Spot covering <1% leaf area
3 : Spots 1-10% leaf area
5 : Spots 11-25% leaf area
7 : Spots 26-50% leaf area
9 : Spots >51% leaf area

Disease severity or Infection index = 

Sarkar et al.
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Note:
Scale for disease severity : 0 to 9 scale
If there are 5 samples : Rating of 5 samples are 5, 1, 0, 0 and 1 scale, respectively.

           PDI =  15.56

Disease Scale :
0% PDI (No reaction) -Total Resistant to the disease
1-10% PDI- Highly resistant or tolerant to the disease
11-20% PDI - Moderately resistant or tolerant to the disease
21-30% PDI- Highly susceptible to the disease
31% PDI>- Extremely susceptible to the disease

RESULTS AND DISCUSSION
The analysis of variance showed significant

variations among the genotypes for all growth
(Table 1), yield (Table 2) as well as disease
incidence (Table 3). The plant height ranged from
114.73 to 144.66 cm. Among the turmeric
genotypes, TCP 191 recorded the highest plant
height (144.66 cm) followed IT 10 (139.30cm) and
Pratibha (129.46 cm), whereas IT 23 recorded the
lowest plant height (114.73 cm).  The variation in
plant height is probably due to genetic variation
among the genotypes. The highest number of tillers
per clump was produced by RH 9/90 (3.08) which
was statistically at par with RH 80 (2.97), NDH
128 (2.94), LTS 1 (2.79), TCP 191 (2.79) and IT
36 (2.77), while the lowest tillers per plant produced
by IT 23 (2.45) and LTS 2 (2.45). A range of 0-7
number of tillers was reported by Vinodhini et al.
(2019) which was in accordance with the present
findings.

The number of leaves among the turmeric
genotypes ranged from 7.58 to 8.42 (Table 1). The
maximum number of leaves per clump (8.42) was
registered in the genotype TCP 191 which was at
par with RH 9/90 (8.33) and RH 80 (8.17). The
pseudo-stem girth ranged between 6.55 cm to 7.56
cm among the genotypes (Table 1). On the pooled
results, the highest pseudo-stem girth was valued
in the genotype RH 9/90 (7.56 cm) which was
statistically at par with RH 80 (7.48 cm), LTS 2
(7.45 cm), NDH 11 (7.49 cm), IT 10 (7.35 cm),
LTS 1 (7.29 cm and TCP 2 (7.22 cm). It is clear
from the results that pseudo-stem girth varied

significantly among the genotypes and positively
associated with the rhizome yield per plant.
Mamatha (2016) also reported that pseudo-stem
girth has high direct effect on rhizome yield which
was in accordance with the present findings. Hence,
greater pseudo-stem girth supports better source
sink relationships which ultimately increases the
yield.

Leaf length and leaf width displayed significant
variation among the 12 turmeric genotypes
evaluated. According to the pooled results, leaf
length ranged from 49.46 cm to 62.51 cm while,
leaf breadth ranged from 13.00 cm to 15.89 cm
(Table 1). Maximum length of leaf (62.51 cm) was
recorded in Prathiba and it was statistically at par
with IT 10 (62.28 cm). The minimum leaf length
was recorded in IT 23 (49.46 cm). The broadest
leaf (15.89 cm) was observed in NDH 11 and it
was statistically at par with Prathiba (15.67 cm)
followed by IT 10 (14.89 cm), LTS 1 (14.73 cm)
and TCP 191 (14.04 cm). The genotype RH 80
recorded narrowest (13.00 cm) leaves, while the
genotypes Prathiba, NDH 11, IT 10, LTS 1 RS 1
and TCP 191 have bigger leaves, as compared to
other genotypes.

There was a significant difference among 12
turmeric genotypes with respect to fresh rhizome
yield for both plot and hectare yield (Table 2). The
maximum fresh rhizome yield per plot was recorded
in genotype TCP 191 (18.90 kg/3 m2) followed by
IT 10 (12.33 kg/3 m2), TCP 2 (11.62 kg/3 m2) and
Pratibha (11.52 kg/3 m2). Based on pooled result,
it was evident that the highest yield per hectare was
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also recorded by TCP191 (38.73 t/ha) followed by
IT10 (24.65 t/ha) and the lowest yield was recorded
by IT23 (16.96 t/ha) followed by NDH128 (17.82
t/ha) and RH-80 (17.88 t/ha). Singh et al. (2003)
reported wide variability for rhizome yield while
studying variability among 65 exotic and
indigenous genotypes of turmeric. The genotype
TCP 191 recorded about 62.39% and 66.72%
higher fresh rhizome yield over TCP 2 (local check)
and Prathiba (National check), respectively. Among
the different turmeric genotypes, the dry recovery
percentage ranged between 20.23 to 22.63% (Table
3). The highest dry recovery was recorded in TCP-
191 (22.63%) and it was lowest in RH 9/90
(20.23%).

Based on the pooled results on per cent disease
incidence (PDI) (Table 3), among the turmeric
genotypes, TCP 191 (3.15 PDI), LTS 1 (8.36 PDI)
and RH 80 (9.92 PDI) were highly resistant to leaf
blotch. The performance of LTS 2 (10.41 PDI),
NDH 128 (12.85 PDI), NDH 11 (14.24 PDI) and
Prathiba (18.52 PDI) were moderately tolerant

Table 1: Growth parameters of turmeric genotypes (Pooled data of 4 years)
Genotypes Plant Number of Number of Pseudo-stem Leaf Leaf

height tillers leaves girth length breadth
(cm) per plant per plant  (cm)  (cm)  (cm)

IT 10 139.30 2.66 7.70 7.35 62.28 14.89
IT 23 114.73 2.45 7.97 7.21 49.46 13.54
IT 36 124.79 2.77 7.98 6.69 52.00 13.46
RH 9/90 121.37 3.08 8.33 7.56 50.08 13.59
RH 80 124.32 2.97 8.17 7.48 50.80 13.00
TCP 191 144.66 2.79 8.42 6.77 58.24 14.04
NDH 11 123.90 2.52 7.96 7.49 56.11 15.89
NDH 128 115.71 2.94 7.84 7.11 50.28 13.35
LTS 1 124.83 2.79 7.58 7.29 53.01 14.73
LTS 2 124.18 2.45 7.80 7.45 53.30 13.93
TCP-2 (LC) 125.27 2.51 7.84 7.22 51.28 13.88
Prathiba (NC) 129.46 2.53 7.97 6.55 62.51 15.67

S.Em (±) 1.62 0.12 0.14 0.12 0.94 0.23
CD at 5% 4.54 0.36 0.39 0.34 2.65 0.63
LC - Local Check, NC - National Check and NS – Non-significant

against leaf blotch. The results on per cent disease
incidence (PDI) of genotypes IT 23 (35.06 PDI),
IT 36 (35.44 PDI) and RH 9/90 (32.21 PDI)
indicated that these genotypes were extremely
susceptible to leaf blotch disease as compared to
other genotypes. Sharma and Krishnamurthy
(1962) screened 4 short duration genotypes and 7
long duration genotypes of Curcuma longa for
varietal resistance of turmeric crop against leaf spot
and leaf blotch diseases and found there was
considerable variability in the genotypes in the
degree of tolerance to both the leaf diseases.
Generally, the long duration types of Curcuma
longa were susceptible to leaf spot while Kesari
types of Curcuma longa are resistance to leaf
blotch. The evaluation of 19 different varieties of
turmeric against shoot borer, leaf spot and leaf
blotch infestation by Joseph and Nair (1981)
confirmed that the varieties exhibited significant
variability in their reaction to the pest and diseases.
The varietal resistance of Curcuma longa to leaf
spot was reported by many workers (Anonymous,
1986).

Sarkar et al.
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The pooled data of leaf spot in Table 3 revealed
that TCP 191 (2.61 PDI) and LTS 1 (9.46 PDI)
showed highly resistant reaction against leaf spot
disease. While other genotypes NDH 128 (10.07
PDI), IT 10 (12.25 PDI), NDH 11 (12.79 PDI),
Prathiba (13.57 PDI), RH 80 (13.59 PDI), IT 23
(14.41 PDI), TCP 2 (14.83 PDI), LTS 2 (15.18 PDI),
IT 36 (17.29 PDI) and RH 9/90 (19.19 PDI) showed
moderate resistance to leaf spot disease. Kar and
Mahapatra (1981) reported the occurrence of
different species of Colletotrichum on the leaves
of various host plants including turmeric plant in
West Bengal. Palarpawar and Ghurde (1997)
reported heavy losses in the yield of turmeric
rhizome due to leaf spot disease incited by C.
capsici and C. curcumae in Maharashtra state.

Result of the correlation coefficient analysis
(Table 4) revealed that the rhizome yield per plot
showed positive and significant correlation with
plant height (0.875**) followed by dry recovery
percentage (0.658*) and leaf length (0.601*). As
the findings are in desirable direction and indicated
certain inherent relationship between plant height,
leaf length, dry recovery percentage and rhizome
yield these traits may be further studied or utilized
in future turmeric crop improvement program.
Similar findings were also reported by Luiram et
al. (2019), Dhanalakshmi et al. (2021) and Poonam
et al. (2022) in turmeric. On the other hand, both
leaf blotch incidence (PDI) (-0.420) and leaf spot
incidence (PDI) (-0.716**) showed negative
correlation with the rhizome yield per plot.
However, the significant negative correlation was
observed between leaf spot incidence (PDI) (-
0.716**) and rhizome yield per plot. This finding
is in agreement with Santosh and Simon (2020)
and Kumar et al. (2020) in turmeric.

CONCLUSION
From the above findings of the field experiment,

it may be concluded that the turmeric genotype
TCP-191 performed best amongst all the genotypes
as well as over both the check varieties during the
four consecutive years of the study with respect to
fresh rhizome yield, dry recovery and tolerance to
foliar diseases viz. leaf blotch and leaf spot in Terai
agro-climatic conditions of West Bengal.

Sarkar et al.
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