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The field experiment entitled “Effect of integrated nutrient management on growth and
yield of turmeric cv. Salem” was conducted to know the effect of organic and inorganic
sources of nitrogen at varied concentrations (50% RDN and 75% RDN) on the growth and
rhizome yield of turmeric cv. Salem. The experiment was planed with eight treatment
combinations replicated thrice and allotted in randomized complete block design. The
experiment was laid out at Horticulture Farm, College of Agriculture, University of
Agricultural Sciences, Raichur, Karnataka, India, during 2016-17. The significant
differences were observed among the various treatments. Supplementation of 50% of RDN
through inorganic sources remaining 50% of RDN through organic sources as pongamia
cake (T7) effected in significantly vigorous growth of the plants which resulted in higher
rhizome yield (43.94 t ha-1). It was revealed that higher fresh rhizome yield was the result
of significantly higher number of mother rhizomes, primary rhizomes, secondary rhizomes
and their significantly higher weight also. However, application of RDN through inorganic
sources (T1) as per the RDF resulted in lower fresh rhizome yield coupled with low
vigoured plant growth and lower yield parameters.

Introduction
Turmeric (Curcuma longa L.) is an ancient,
most valuable and sacred spice of India. It is
an herbaceous, perennial belonging to the
family of Zingiberaceae. It contains
Carbohydrates (69.4%), fats (5.1%), proteins
(6.3%), minerals (3.5%), volatile oil (5.06.0%) and oleoresin (7.9-10.4%) (Srinivasan
et al., 2016). The documented evidence
showed that turmeric is being used in daily
diets of in Indian households since 6000 years
as cooking spice, medicine, beauty aids, and

dye. Turmeric held a place of honour in Indian
traditional ayurvedic medicine. In ayurveda it
was prescribed for the treatment of many
medical problems such as constipation and
skin diseases.
It was used as digestive aid and treatment for
fever, inflammation, wounds, infections,
dysentery, arthritis, injuries, trauma, jaundice
and other liver problems. In Unani, turmeric is
considered to be the safest herb of choice for
all blood disorders since it purifies, stimulates
and builds blood.
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Turmeric is being the heavy feeder which
harvests abundant quantity of nutrients from
soil necessitates the balance of nutrients in the
soil. The continuous use of high dose of
chemical fertilizers has an adverse effect not
only on soil health and but also on
environment.
The combined use of organic and inorganic
fertilizers known as Integrated Nutrient
Management not only increases the yield but
also improves the physical, chemical and
biological property of soil which further
improves fertility, productivity and water
holding capacity of soil. The organic source
will help to maintain nutrient equilibrium in
soils whereas, the inorganic fertilizers readily
furnish nutrient which would enhance the
initial growth in the crop and finally results in
better growth, development and yield.
Application of increasing nitrogen rate (either
from manure or synthetic fertilizers) generally
promotes higher yield and dry matter
accumulation. Composts and manures tend to
have lower nitrogen and potassium, but higher
phosphorus content. The use of manure and
compost over a period of time might tend to
increase tissue phosphorus, secondary and
micronutrients.
Different organic manures exercise different
influence in terms of growth and yield of
turmeric. Use of FYM increases soil organic
matter content and this has a greater residual
effect (Kumaran et al., 1998). Application of
different combinations of organic manures
like FYM, neemcake, vermicompost also
influence the growth and yield of turmeric
(Sarma, 2015). Application of nitrogen
fertilizer increases the plant height, number of
leaves and also rhizome yield (Modupeola and
Olaniyi, 2015), with this background the
present experiment was conducted to study the
effect of integrated nitrogen management on
growth and yield of turmeric.

Materials and Methods
The experiment was carried out at Horticulture
Farm, College of Agriculture, University of
Agricultural Sciences, Raichur, Karnataka,
India, during 2016-17. The experiment was
laid out in a randomized complete block
design with eight treatments replicated thrice.
The following treatments were included in the
study to impose on turmeric cv. Salem.
T1 – 100% RDF + FYM
T2 - 75 % RDN + 25 % nitrogen through
Neem cake
T3 – 75% RDN + 25% nitrogen through
Vermicompost
T4 – 75% RDN + 25 %nitrogen through
Pongamia cake
T5 – 50% RDN + 50 % nitrogen through
Neem cake
T6 – 50% RDN + 50% nitrogen through
Vermicompost
T7 – 50% RDN + 50% nitrogen through
Pongamia cake
T8 – 50% RDN + 2% Urea as foliar spay
(RDF = 150:125:250 kg/ha)
The rhizomes were with the spacing of 45 cm
x 22.5cm. The required quantity of FYM,
neem cake, pongamia cake and vermicompost
for gross plot area were computed as per their
N contents and applied in respective plots as
per the treatments. Observations were
recorded on growth parameters such as plant
height, number of leaves per plant, number of
tillers per clump and leaf area index (LAI) at
50, 100 and 150 days of crop growth, yield
parameter such as number of mother
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rhizomes, number of primary rhizomes,
number of secondary rhizomes, weight of
mother rhizomes per clump, weight of primary
rhizomes per clump and weight of secondary
rhizomes per clump were observed at after
harvest.

number of leaves per tiller was significantly
promoted with all the organic, inorganic and
recommended dose of INM treatments (Singh,
2015).

Results and Discussion

The fresh rhizome yield per hectare was
significantly high with 43.94 tonnes in T7. On
the contrary T1 resulted in significantly lower
fresh rhizome yield of 25.55 tonnes per
hectare. However, T2 and T4 were on par with
the T7 in terms of fresh rhizome yield.

Growth
The results of the experiments conducted to
supplement the RDN through organic and
inorganic sources revealed that there existed
the significant variation among the growth and
yield of turmeric cv. Salem. Per cent of
emergence (98.00% at 45 DAP), Plant height
(122.23cm),
Number
of leaves
per
plant(34.40), Number of tillers per clump
(5.03) and Leaf area index (3.75) exhibited
significantly higher values at 150 DAP
effected through the supplementation of 50 per
cent RDN through inorganic and 50 per cent
RDN through organic sources as pongamia
cake (T7).
However, the application of 100 per cent RDF
along with FYM resulted in significantly
lower per cent of emergence, plant height,
number of leaves per plant, number of tillers
per clump and leaf area index 87.50 (at
45DAP), 107.43cm, 26.30, 4.07 and 3.37 at
150 DAP respectively through T1. The
observations were made at vigorous growth
stages of crop at 50, 100 and 150 DAP (Table
1, Fig. 1 and 2).
The height of plants increased at faster rate
upto 150 days and thereafter slowed down.
This trend was in good agreement with the
observations of Manohar Rao et al., (2005) in
turmeric. The slow growth after 150 days
might be attributed to rhizomes development
due to source and sink relationship.
Transportation of more photosynthates from
source (leaves) to sink (rhizomes). The

Yield

The vigorous growth of crop observed through
maximum plant height, number of leaves per
plant, number of tillers per clump and LAI
might be attributed to higher rhizome yield
from T7.
The number of tillers is an important yield
attribute in turmeric, it would influence the
yield and mother rhizome in turmeric as
reported by Balkrishnamurthy et al., (2009) in
turmeric. The results of Singh et al., (2009) in
ginger and Singh (2013) in turmeric are also in
confirmation with the present results.
Supplementing of RDN through T7 also
effected in significantly higher number of
mother rhizomes (3.67), primary rhizomes
(14.13), secondary rhizomes (4.40), weight of
mother rhizomes (177.0g), primary rhizomes
(253.33g) and secondary rhizomes per clump
(40.63g).
However, application of RDN (100%) coupled
with FYM resulted in significantly lower
number of mother rhizomes (3.00), primary
rhizomes (8.40), secondary rhizomes (2.80),
weight of mother rhizomes (125.67g), weight
of primary and secondary rhizomes per clump
(161.67g and 22.27g respectively) through T1.
The treatments T2 and T4 found to be on par
with T1 in performance for above parameters
(Table 2, Fig. 3 and 4).
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Table.1 Effect of integrated nitrogen management on growth of turmeric cv. Salem at different stages
Treatments

T1
T2
T3
T4
T5
T6
T7
T8
Mean
S.Em ±
CD @ 5%

Per cent of emergence
(%)
15
30
45
DAP
DAP
DAP
13.67
68.88
87.50
43.67
94.33
97.00
27.67
90.00
92.00
39.33
91.90
94.55
35.33
90.02
92.65
14.00
82.85
85.67
50.33
96.00
98.00
22.00
88.67
91.00
30.75
87.83
92.30
1.34
2.58
1.60
4.07
7.84
NS

Plant height(cm)
50
DAP
45.04
54.02
51.00
53.00
53.65
48.67
57.23
49.95
51.57
1.49
4.53

100
DAP
99.23
110.27
104.50
106.07
105.47
103.37
118.93
102.73
106.32
3.91
11.86

150
DAP
107.43
115.57
111.43
113.47
111.67
107.90
122.23
108.90
112.33
3.27
NS

Number of leaves per
plant
50
100
150
DAP
DAP
DAP
8.93
24.57 26.30
11.47 27.00 32.07
9.63
25.13 28.00
11.13 26.67 30.80
10.63 25.63 28.80
9.18
24.70 26.47
11.57 29.00 34.40
9.57
25.10 27.90
10.26 25.96 29.34
0.38
0.86
1.68
1.16
2.62
5.09

Number of tillers per
clump
50
100
150
DAP
DAP
DAP
2.20
3.97
4.07
2.53
4.57
5.03
2.30
4.20
4.93
2.33
4.53
5.03
2.43
4.20
4.97
2.23
4.03
4.40
2.63
4.97
5.03
2.30
4.17
4.63
2.37
4.33
4.76
0.07
0.13
0.16
0.22
0.40
0.47

Leaf Area Index
50
DAP
1.16
1.01
0.99
0.91
1.04
0.91
1.11
0.92
1.01
0.07
0.22

100
DAP
2.30
2.1
1.87
1.48
2.18
1.53
2.26
1.55
1.91
0.082
0.30

Table.2 Effect of integrated nitrogen management on yield and yield attributes of turmeric cv. Salem
Treatments

T1
T2
T3
T4
T5
T6
T7
T8
Mean
S.Em ±
CD @ 5%

Number of Rhizomes per clump
Mother
Primary
Secondary
rhizomes
rhizomes
rhizomes
3.00
8.40
2.80
3.33
11.94
4.20
3.20
10.23
3.13
3.27
10.93
4.03
3.27
10.63
3.77
3.13
9.37
3.00
3.67
14.13
4.40
3.13
9.90
3.13
3.25
10.62
3.55
0.10
0.33
0.31
0.29
1.00
0.93

Weight of Rhizomes per clump (g)
Mother
Primary
Secondary
rhizomes
rhizomes
rhizomes
125.67
161.67
22.27
170.00
209.67
37.50
138.67
192.00
25.53
151.00
204.00
27.33
142.00
199.00
25.93
135.00
167.67
23.07
177.00
253.33
40.63
138.00
180.33
23.93
147.17
195.21
28.28
4.67
7.15
2.82
14.18
21.69
8.54
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Fresh
Rhizome
Yield (t ha-1)
25.55
41.41
32.87
40.76
37.44
27.73
43.94
27.80
34.70
2.47
7.50

150
DAP
3.37
3.19
3.09
3.25
3.13
3.29
3.75
3.29
3.3
0.28
0.65
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Fig.1 Per cent of emergence of turmeric cv. Salem at 15, 30 and 45 days after planting as
influenced by the application of recommended dose of nitrogen through inorganic and organic
sources

Fig.2 Plant height of turmeric cv. Salem at different growth stages as influenced by the
application of recommended dose of nitrogen through inorganic and organic sources
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Fig.3 Number of fresh rhizomes per clump of turmeric cv. Salem as influenced by the
application of recommended dose of nitrogen through inorganic and organic sources

Fig.4 Weight of fresh rhizomes per clump of turmeric cv. Salem as influenced by the application
of recommended dose of nitrogen through inorganic and organic sources
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Significantly higher fresh rhizome yield
obtained from T7 might be due to the effect of
maximum number of mother rhizomes,
primary rhizomes, secondary rhizomes,
weight of mother rhizomes per clump, weight
of primary and secondary rhizomes per clump
also the higher nutrient status of pongamia
cake preferably high N and K content
compared to other organic sources such as
neemcake and vermicompost. Especially N
and K are two important nutrients for
boosting the growth and yield of turmeric.
Nitrogen is involved in chlorophyll synthesis
and it influences stomatal conductance and
photosynthetic efficiency. N is responsible for
26 to 41 per cent of crop yields. K plays
catalytic roles in the plant rather than
becoming an integral part of plant
components. It regulates the permeability of
cell walls and activities of various mineral
elements
as
well
as
neutralizing
physiologically important organic acids.
Banafor et al., 1995 and Sugtto et al., 1995
reported that with the increase in K levels
growth, leaves number, tillers number and
rhizome yield increased. The mother
rhizomes, primary rhizomes and secondary
rhizomes and their increased number do have
direct impact on the weight and yield of fresh
rhizomes. Normally early emergence of
rhizomes through soil after the planting
results in higher yield of turmeric which
might be the contributing factors towards
maximum fresh rhizome yield effected
through T7.
It was generally observed that the application
of RDN through varied combinations of
organic and inorganic sources using
vermicompost, neem cake and pongamia cake
have resulted in comparatively higher yield of
rhizomes per hectare affected due to growth
and yield parameters. Application of organic
manures increased the nutrient availability,
improved the physical conditions of the soil,
and increased the yield (Sadanandan and

Hamza, 1998). Plant height, leaves number,
finger weight, finger size and turmeric yield
were influenced by N application and also
found that with the increment of N levels, all
the yield contributing parameters increased
progressively (Haque et al., 2007).
Pronounced yield improvement in organic
treatment might be due to sustained
availability of nitrogen throughout the
growing phase and also due to enhanced
photosynthates and effective translocation of
them to the sink i.e., rhizome, while at lower
fertility levels plants remained stunted
resulting in decreased yield. The beneficial
effect of organics was obtained in many crops
(Singh, 2015).
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