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A field experiment was conducted at Horticultural Research Station, Adilabad (Northern
Telangana Zone) of Telangana state for two consecutive years 2016 and 2017 to find out
the performance of Salem variety of turmeric with two planting materials (Split and full
rhizome) and three population levels (1,48,148, 74,074 and 98,765 plants ha -1) on raised
beds. The two years study revealed that full rhizomes used as planting material showed
significantly higher mean plant height of 34.20, 58.47, 80.61 and 82.68 cm at 60, 90, 120
and 150 DAP respectively. Full rhizome treatment showed significantly higher number of
mother rhizomes (3.86), primary fingers (12.54), secondary fingers plant -1 (15.98), clump
weight plant-1 (1035 g), girth of mother rhizome (19.13 cm), weight of mother rhizome
(86.18 g) and fresh rhizome yield (21.58 t ha -1) over split rhizome treatment. Plant
population densities did not differ significantly for plant height and number of leaves
plant-1 during all growth stages during both the years of study. Maximum number of
mother rhizomes (3.97), primary fingers (13.05), secondary fingers (16.94), clump weight
plant-1 (1140 g), girth of mother rhizome (21.60 cm) and weight of mother rhizome (87.65
g) were recorded in 74,074 plant population treatment. Maximum fresh rhizome yield
(20.14 t ha-1) was recorded with plant population stand of 1,48,148 plants ha -1 which was
on par with plant population stand of 98,765 and 74,074 plants ha -1.

Introduction
Turmeric (Curcuma longa L) is an ancient and
sacred spice of India known as ‘Indian
saffron’ is an important commercial spice crop
grown in India. Turmeric is extensively used
as a stimulant, blood purifier, carminative
tonic as well as remedy against the skin
diseases, itches, pain and is anti-helminthic

(Srimal, 1997). It possesses anti cancerous
properties (Kuttan et al., 1985) and is also
considered to cure AIDS (Cohly et al., 2003).
Due to its anti-oxidant properties, controls
Alzheimer’s disease in human beings (Risch,
1997). In addition to this, it possesses antiviral properties and hence, finds use in the
drug industry and cosmetic industry.
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The world production of turmeric stands
around 8 lakh tonnes, of which the
contribution of India is approximately 75-80
per cent. India is the largest producer,
consumer and exporter of turmeric in the
world. Turmeric is cultivated throughout India
covering an area of 2.08 lakh hectares with an
annual production of 1029 million tonnes and
productivity of 5.1 metric tonnes per hectare
(National Horticultural Board, 2014). In India,
Telangana, Andhra Pradesh and Tamil Nadu
are the leading turmeric growing states.
Turmeric is an important spice crop in
Telangana and it ranks second in production
after Tamilnadu state and is grown in the
districts of Karimnagar, Warangal, Nizamabad
and Adilabad with a total area of 56,432
hectares with production of 3,05,824 tonnes
(Department of Horticulture, Govt. of
Telangana 2016-17 advance estimates).
For higher productivity of turmeric,
identification of location specific production
technologies like suitable planting methods
and optimum plant population are of prime
importance. Optimum plant stand of a crop
varies considerably depending upon the
climatic conditions of the growing area and
fertility status of the soil. Plant to plant
distance is an important factor for higher
production and gives equal opportunity to the
plants for their survival and best use of inputs.
The full yield potential of an individual plant
is achieved at wider spacing, where-as yield
per unit area is higher, when the individual
plants are subjected to severe competition
(Holliday, 1960). Spacing is one of the factors,
which greatly influences the yield contributing
characters and eventually affects the yield of
turmeric to a greater extent (Aiyadural, 1966;
Purseglove et al., 1981).

crops can be grown on these beds in 2-4 rows.
This system is a good option for cultivating
crops in waterlogged areas; beneficial for high
productivity, improved drainage, and also for
in-situ moisture conservation. There was a
yield advantage of 11-18 % in Broad bed and
furrow system compared to that of flat-bed
system in the field demonstration. (IISS
Publication: Two Decades of Soil Research,
2009).
Turmeric is propagated by vegetative methods
using mother as well as finger rhizomes. The
type and weight of planting material used
affects the vigour of the plant and crop yield
per unit area as well as the cost of production
(Philip, 1985). Randhawa and Mishra (1974)
while studying the effect of seed size in
turmeric reported that large sized rhizome
weighing approximately 100 g gave
significantly higher yield (61 q ha-1) than
small sized rhizomes (53.3 q ha-1) of 50 g
weight. While some workers obtained
optimum yield from the use of mother
rhizome as planting material (Meenakshi et
al., 2001) others either reported optimum crop
yield from finger rhizome (Chandra et al.,
1997; Maia et al., 1995) or no significant yield
difference in the type of seed materials used
(Govinden Maia et al., 1995). Seed quantity
and the cost on seed also can be reduced by
utilizing split rhizomes, if split rhizomes show
on par yields to full rhizomes.
Hence, an experiment was set up to ascertain
the performance of turmeric with different
population levels and rhizome types on raised
beds at Horticultural Research Station,
Adilabad which falls in Northern Telangana
Zone of Telangana state.
Materials and Methods

The broad bed and furrow system consists of
semi-permanent broad beds of approximately
100 cm wide, separated by furrow of about 50
cm wide and 15 cm deep with a rolling slope
of 0.4-0.7 % for safe drainage of excess water;

A field experiment was conducted at
Horticultural Research Station, Adilabad
during kharif seasons of 2016 and 2017. The
experimental site is located in Northern
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Telanagana zone of Telangana State at an
altitude of 264 meters above mean sea level on
79o 56’ 03” E longitude and 19o 08’ 09” N
latitude. The soil is sandy clay loam texture,
slightly acidic, low in nitrogen, medium in
phosphorous and high in potassium content.
The experiment was laid out in factorial
randomized block design (FRBD) replicated
four times.

after planting. There-after, weeding was done
regularly depending upon the weed intensity
and plots were kept weed free throughout the
crop growth period. 500 kg neem cake, 125 kg
urea and 50 kg MOP ha-1 were applied at 40
and 120 DAP as top dressing. Need based
plant protection measures were taken up to
keep the experimental plot free from pest and
diseases to raise a healthy crop.

The experimental field was ploughed twice
with disc plough followed by ploughing with a
cultivator and two planking’s were done for
the preparation of field to obtain good tilth.
Well decomposed FYM @ 30 t ha-1 and 500
kg ha-1 of neem cake was thoroughly mixed
into the soil at the time of bed preparation. A
basal dose of 60 kg ha-1 each of phosphorous
(375 kg SSP) and potash (100 kg MOP) were
uniformly broadcasted in the experimental
field before last planking. Semi-permanent
broad beds of approximately 100 cm wide,
separated by furrow of about 50 cm wide and
15 cm deep with a rolling slope of 0.4-0.7 %
were made with bed maker.

Five plants in each treatment per replication
were tagged randomly for recording of
observations on growth, yield attributes and
yield. Plant height was recorded from base of
the plant to the tip of the new fully opened leaf
at 60, 90, 120, and 150 DAP from tagged
plants in each plot and expressed as average
height of five plants in cm. The number of
fully opened leaves at 60, 90, 120, and 150
DAP were counted and the mean value of five
plants were calculated and expressed in
number of leaves per plant. The data on the
yield parameters like weight of clump, weight
of mother rhizomes, girth of mother rhizome
and number of mother rhizomes, number of
primary and secondary fingers per plant were
recorded from five plants tagged in each plot
at harvest and the average was worked out.
Data collected was subjected to ANOVA for
factorial RBD.

Salem a popular cultivar of Tamil Nadu rich in
curcumin content which is successfully grown
in and around Adilabad was selected for
evaluation. Seed material was obtained from
Turmeric Research Station, Kammarpally. The
variety was evaluated for different population
levels and rhizome types on raised beds.
Treatments comprised of 2 rhizome types:
split and full rhizome and 3 spacing’s of 30 x
15 cm, 30 X 30 cm and 45 X 15 cm (Plant
stand of 1,48,148, 74,074 and 98,765 plants
ha-1). The seed material was treated with
ridomil @ 3 g and malathion @ 3 ml per litre.
First irrigation was given immediately after
planting and there after irrigations was given
at weekly intervals depending upon the soil
moisture conditions. The pre-emergence
herbicide Pendimethalin 30 EC @ 7.5 ml per
litre of water was sprayed immediately after
planting. First weeding was done at 30 days

Results and Discussion
Growth parameters
Plant height (cm)
The rhizome types (Full and split) differed
significantly for plant height at various growth
stages of turmeric during both the years of
study. The data on plant height revealed that a
mean plant height of 34.20 cm, 58.47 cm,
80.61 cm and 82.68 cm was recorded at 60,
90, 120 and 150 DAP respectively when full
rhizome was used as planting material as
against 31.03 cm, 53.00 cm, 73.71 cm and
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77.43 cm at 60, 90, 120 and 150 DAP
respectively with split rhizome (Table 1).
These results are in agreement with the
following findings (Yothasiri et al., 1997; Jage
Singh et al., 2000; Meenakshi et al., 2001;
Hanamashetti et al., 2002; Alam et al., 2003;
Amzad Hossain et al., 2005; Joe et al., 2007;
Ram pratap and Singh, 2007; Dhatt et al.,
2008; Girma and Kindie, 2008; Olejede et al.,
2009; Balwinderkumar and Gill, 2010;
Manhas et al., 2011; Padmadevi et al., 2012;
Singh et al., 2013 and Shiferaw et al., 2017).
The usage of full rhizomes have given the best
performance, this might be due to significant
food reserves which helped for vigorous plant
height. Maximum mean plant height of 33.22
cm, 57.34 cm, 80.22 cm and 81.86 cm was
recorded at 60, 90, 120 and 150 DAP with a
plant population of 74,074 ha-1, but the
different plant population densities (1,48,148,
74,074 and 98,765 ha-1) had no significant
effect on plant height during both the years of
study. Similar type of results was observed by
Kiran et al., (2013) and Hossain et al., (2005).
Intra row shading and competition for light
and space might be the reason for low plant
height at high population densities.
Number of leaves plant-1
Full rhizome treatment recorded significantly
higher number of leaves (11.16, 15.40 and
15.72) over split rhizome treatment (10.03,
13.40 and 13.73) at 90, 120 and 150 DAP
respectively in 2016. These results are in
accordance with the findings of Meenakshi et
al., (2001), Hanamashetti et al., (2002), Alam
et al., (2003), Amzad Hossain et al., (2005),
Ram pratap and Sing (2007), Dhatt et al.,
(2008),
Girma
and
Kindie
(2008),
Balwinderkumar and Gill (2010), Manhas et
al., (2011), Padmadevi et al., (2012) and
Singh et al., (2013). There was no significant
difference for number of leaves plant-1 for
different plant population densities of
1,48,148, 74,074 and 98,765 ha-1, however
maximum mean number of leaves plant-1

(4.59, 9.21, 12.19 and 12.90) at 60, 90, 120
and 150 DAP respectively were recorded in
the treatment with a plant population stand of
74,074 plants per ha-1. Similar results were
reported by Bahadur et al., (2000), Islam et
al., (2002), Manjunathgoud et al., (2002),
Pandey et al., (2011) and Kiran et al., (2013).
Wider spacing of 30 x 30 cm with a plant
stand 74,074 ha-1 gave an opportunity for
more availability of nutrients, moisture and
better interception of light for development of
more number of leaves.
Yield attributes and Yield
Number of mother rhizomes, primary and
secondary fingers per plant
Significant difference was observed among
the various treatments for number of mother
rhizomes, primary and secondary fingers
plant-1 during both the years of study. Full
rhizome treatment produced 3.86, 12.54 and
15.98 mother rhizomes, primary fingers and
secondary fingers plant-1 respectively (mean
of two years) as against the split rhizome
treatment which produced 3.39, 11.16 and
14.26 mother rhizomes, primary fingers and
secondary fingers plant-1. Similar results were
reported by Dhatt et al., (2008), Olojede et al.,
(2009), Balwinder and Gill (2010), Manhas
and Gill (2012), Singh et al., (2013) and
Shiferaw et al., (2017). Plant population stand
showed significant effect on the production of
number of mother rhizomes, primary fingers
and secondary fingers plant-1. A plant
population stand of 74,074 ha-1 recorded
maximum number of mother rhizomes (3.75
and 4.18), primary fingers (13.50 and 12.59)
and secondary fingers (16.88 and 17.00)
during 2016 and 2017 respectively (Table 3).
Wider spacing might have given the plants an
opportunity to utilize more space and
resources for the production of more number
of mother rhizomes, primary fingers and
secondary fingers plant-1 (Table 2).
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Table.1 Effect of different rhizome types and plant population levels on periodic plant height of turmeric during 2016 and 2017
Treatment

Plant Height (cm)
2016

Rhizome type
37.16
Split Rhizome
41.07
Full Rhizome
2.72
CD (p=0.05)
-1
Plant Population ha
38.64
1,48,148
39.78
74,074
38.93
98,765
NS
CD (p=0.05)

60 DAP
2017

90 DAP
2017
Mean

2016

120 DAP
2017
Mean

2016

150 DAP
2017
Mean

Mean

2016

24.89
27.33
1.31

31.03
34.20

63.38
69.74
4.67

42.61
47.20
3.15

53.00
58.47

80.36
86.25
4.52

67.06
74.97
4.17

73.71
80.61

83.32
89.42
4.59

71.53
75.93
1.16

77.43
82.68

25.60
26.66
26.03
NS

32.12
33.22
32.48

66.25
67.30
66.13
NS

43.66
47.38
43.68
NS

54.96
57.34
54.91

81.73
86.36
81.83
NS

69.00
74.08
69.96
NS

75.37
80.22
75.90

85.59
89.21
84.30
NS

73.31
74.51
73.35
NS

79.45
81.86
78.83

All interactions: Non significant

Table.2 Effect of different rhizome types and plant population levels on number of leaves per plant
periodically during 2016 and 2017
Treatment
2016
Rhizome type
4.72
Split Rhizome
4.95
Full Rhizome
NS
CD (p=0.05)
Plant Population ha-1
4.70
1,48,148
5.05
74,074
4.75
98,765
NS
CD (p=0.05)

60 DAP
2017
Mean

2016

Number of leaves plant-1
90 DAP
120 DAP
2017
Mean
2016
2017
Mean

2016

150 DAP
2017

Mean

3.95
3.98
NS

4.34
4.47

10.03
11.16
0.70

6.78
7.18
NS

8.41
9.17

13.40
15.40
1.44

8.57
8.98
NS

10.99
12.19

13.73
15.72
1.40

9.78
9.97
NS

11.76
12.85

3.86
4.13
3.90
NS

4.28
4.59
4.33

10.15
11.11
10.53
NS

6.65
7.30
7.10
NS

8.40
9.21
8.82

13.40
15.23
14.58
NS

8.40
9.15
8.78
NS

10.90
12.19
11.68

13.68
15.60
14.90
NS

9.48
10.20
9.95
NS

11.58
12.90
12.43

All interactions: Non-significant
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Table.3 Effect of different rhizome types and plant population levels on number of rhizomes or fingers plant-1
in turmeric during 2016 and 2017
Treatment
Mother Rhizomes
2016
2017
Mean
Rhizome type
3.25
Split Rhizome
3.67
Full Rhizome
0.38
CD (p=0.05)
-1
Plant Population ha
3.13
1,48,148
3.75
74,074
3.50
98,765
0.46
CD (p=0.05)

Number of Rhizomes or fingers plant-1
Primary fingers
Secondary fingers
2016
2017
Mean
2016
2017
Mean

2016

Total
2017

Mean

3.52
4.05
0.27

3.39
3.86

11.17
13.00
1.37

11.14
12.08
0.79

11.16
12.54

14.67
15.75
0.99

13.84
16.20
1.56

14.26
15.98

25.75
29.67

28.42
32.42

27.09
31.05

3.50
4.18
3.68
0.33

3.32
3.97
3.59

10.50
13.50
12.25
1.68

10.73
12.59
11.53
0.97

10.62
13.05
11.89

13.75
16.88
15.00
1.21

12.64
17.00
15.43
1.91

13.20
16.94
15.22

24.38
30.13
28.63

27.37
33.27
30.64

25.88
31.70
29.64

All interactions: Non significant

Table.4 Effect of different rhizome types and plant population levels on yield attributes and yield of turmeric during 2016 and 2017
Treatment

Clump Weight
(gplant-1)
2016 2017 Mean

Girth of Mother
Rhizome (cm)
2016 2017 Mean

Rhizome type
Split Rhizome 835 922 878.5 18.14
Full Rhizome 1060 1010 1035 20.10
87
66
1.46
CD (p=0.05)
Plant Population ha-1
821 816 818.5 15.60
1,48,148
1165 1115 1140 24.42
74,074
858 967 912.5 17.34
98,765
106
81
1.79
CD (p=0.05)

Weight of Mother
rhizome (g)
2016 2017 Mean

Fresh rhizome yield
per plot (kg)
2016 2017 Mean

Fresh rhizome
yield (t ha-1)
2016 2017 Mean

16.80
18.15
0.83

17.47
19.13

69.48
82.33
6.91

85.17
90.02
4.45

77.33
86.18

30.51
36.15
1.19

21.94
28.57
2.65

26.23
32.36

20.34 14.63 17.49
24.10 19.05 21.58
0.79 1.77

16.10
18.78
17.55
1.02

15.85
21.60
17.45

70.59
81.75
75.38
8.47

81.36
93.55
87.86
5.45

75.98
87.65
81.62

33.93
32.77
33.29
NS

26.47
24.38
24.91
NS

30.20
28.58
29.10

22.62 17.65 20.14
21.85 16.25 19.05
22.19 16.61 19.40
NS
NS

All interactions: Non significant
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These findings are in accordance with the
findings of Shiferaw et al., (2017), Balwinder
and Gill (2010) and Kumar and Gill (2010).
Clump weight
Full rhizome treatment produced significantly
higher clump weight plant-1 (1060 and 1010
g) over split rhizome treatment (835 and 922
g) during 2016 and 2017 respectively (Table
4). This is in accordance with the findings of
Deshmukh et al., (2005), Ram pratap and
Singh (2007), Balwinderkumar and Gill
(2010) and Singh et al., (2013).
Among the different plant population
densities tested, a plant population of 74,074
ha-1 recorded significantly higher clump
weight plant-1 (1,165 and 1,115 g) over a
plant stand of 1,48,148 ha-1 (821 and 816 g)
and 98,765 ha-1 (858 and 967 g) during both
the years of study 2016 and 2017.
Similar results were reported by Kumar and
Gill, 2010. The higher rhizome weight in low
plant population density might be due to
better nourishment and more space for the
clump to put up more weight.
Girth and weight of mother rhizome
The girth of mother rhizomes was 20.10 and
18.15 cm and weight of mother rhizomes was
82.33 and 90.02 g in full rhizome treatment
which was significantly superior over split
rhizome treatment which recorded a mean
18.14 and 16.80 cm of girth of mother
rhizome and weight of mother rhizomes was
69.48 and 85.17 g during 2016 and 2017
respectively. A plant population density of
74,074 ha-1 recorded 21.60 cm (mean girth of
mother rhizomes) and 87.65 g (mean weight
of mother rhizome plant-1) which was higher
than that recorded by a plant stand of
1,48,148 and 98,765 plant ha-1 (Table 4).

Fresh rhizome yield per plot and yield per
hectare
The rhizome types (Full and split) deferred
significantly for fresh rhizome yield per plot
and yield per hectare of during both the years
of study. Among the different rhizome types,
full rhizome treatment recorded the maximum
fresh rhizome yield per plot (36.15 and 28.57
kg) and yield per hectare (24.10and 19.05 t
ha-1) during 2016 and 2017 respectively.
Similar results were reported by Jage Singh et
al., (2000), Alam et al., (2003), Zaman et al.,
(2005), Ram pratap and Singh (2007), Dhatt
et al., (2008), Olojede et al., (2009),
Balwinderkumar and Gill (2010), Manhas et
al., (2010), Manhas et al., (2011), Padmadevi
et al., (2012). Maximum rhizome yield in full
rhizome treatment might be attributed to
better crop growth in terms of higher plant
height, more number of leaves per plant,
which intercepted more photo-synthetically
active radiation and resulted in higher yield of
the crop. Difference in performance of full
and split rhizomes can be attributed to sourcesink relationship, as full rhizome type
constitutes a stronger sink than split rhizome.
There is a significant effect of plant
population stand on fresh rhizome yield per
plot and yield per hectare of turmeric. The
maximum fresh rhizome yield per plot (33.93
and 26.47 kg) and yield per hectare (22.62
and 17.65 t ha-1) was recorded by plant
population stand of 1,48,148 ha-1 treatment
during 2016 and 2017. Similar results were
reported by Choudhury et al., (2000), Singh et
al., (2000), Bahadur et al., (2000), Carvalho
et al., (2001), Islam et al., (2002), Filho et al.,
(2004), Silva et al., (2004), Kandiannan and
Chandragir (2006), Pandey and Mishra (2009)
and Kumar and Gill (2010). The possible
reason for getting higher yields from closer
spacing or higher plant population lies in the
fact that larger number of plants was
accommodated per hectare. Although the
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wider spacing or low population densities had
resulted in higher number as well as weight of
mother, primary, secondary and total rhizome
yield per plant apparently due to less inter
plant competition but higher plant population
had contributed more towards yield. Pandey
et al., (2011) and Bahadur et al., (2000) also
reported similar results on total fresh rhizome
yield in closer spacing compared to wider
spacing.
It may be concluded from the above
discussion that full rhizome is a better
planting material than split rhizome and yield
attributes namely number of mother rhizomes,
primary fingers, secondary fingers, weight of
mother rhizome and clump weight per plant
increases with wider spacing. However, the
total fresh rhizome yield showed reverse
trend, which was maximum at closer spacing.
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