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Effect of different bio-organic inputs on growth, yield and economics
of turmeric grown as intercrop in arecanut plantation
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ABSTRACT

An experiment was carried out with two bio-fertilizers (Azospirillum and AM arbuscular mycorrhizal fungi
and four organic manures (compost, vermicompost, phosphocompost and mustard cake) in comparison with
inorganic management at Horticultural Research Station, Mondouri, BCKV, West Bengal to identify the suitable
bio-organic combination for production of organic turmeric cv. Suguna grown as intercrop in six years old
arecanut cv. Mohitnagar plantation. The plants grown under bio-organic management exhibited better growth
and yield as compared to inorganic management. The maximum projected yield (28.94 t/ha) was observed with
vermicompost + Azospirillum + AM, followed by compost + Azospirillum + AM (26.93 t/ha) as compared to 24.11 t/
ha under inorganic management. Economic assessment of different treatments revealed that maximum return was
realized from vermicompost + Azospirillum + AM (Rs. 1,79,712/-) followed by compost + Azospirillum + AM (Rs.
1,64,571/-) as compared to Rs. 93,808/- under inorganic management. The B:C ratio of the above three treatments

were 1.86, 1.89 and 1.14, respectively.
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INTRODUCTION

Turmeric (Curcuma longa L.) is one of the
important spices grown and used in India from time
immemorial. India is the world’s largest producer,
consumer and exporter of turmeric. Indian turmeric
is considered to be the best in the world market
because of its high curcumin content. India accounts
for bout 80 per cent of the world turmeric production
and is maintaining its monopoly in production and
export of turmeric. Currently, India exports to 100
countries all over the world. UAE is the major importer
of turmeric from India followed by USA, Japan, UK,
Iran, Singapore, Sri Lanka and South Africa. The
international community is becoming more and more
conscious about health and environment issues
and government policies in industrialized as well
as developing countries increasingly encourage
organic and other forms of sustainable agriculture
(ITC, 3). Growing of turmeric in arecanut plantation
is a profitable combination. Keeping in view the
benefits of bio-organic management system and
intercropping in arecanut plantation, the present
investigation was undertaken to identify the suitable
bio-organic inputs for turmeric production.
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MATERIALS AND METHODS

The experiment was conducted in a 6-year-old
arecanut cv. Mohitnagar plantation at Horticultural
Research Station, Mondouri, BCKV during 2005 and
2006. The arecanut plants were spaced at 3.0 m x
3.0 m. Beds of 1.5 m x 1.5 m for turmeric cv. Suguna
were prepared in the interspaces of four areca palms
leaving 75.0 cm radius from the base of each palm
and turmeric var. Suguna was planted at 25.0 cm x
25.0 cm spacing.

Two biofertilizers namely Azospirillum brasilense
and arbuscular mycorrhiza (Glomus fasciculatum)
and four organic manures (compost, vermicompost,
phosphocompost and mustard cake) were included
as bio-organic inputs. The biofertilizers were applied
singly and in combination with organic manures.
There are altogether 13 treatments including 100%
recommended inorganic NPK. The experiment was laid
out in RBD with three replications. The organic inputs
namely compost, vermicompost, phosphocompost
and mustard cake were applied basally during final
land preparation @ 20, 5, 10 and 3 t per hectare,
respectively. The mean nutrient content (N, P and
K%) of different manures were: 0.75, 0.20 and 0.50%
in compost; 3.00, 1.00 and 1.50% in vermicompost;
1.36, 1.80 and 1.20% in phosphocompost; 5.20,
3.00 and 0.65% in mustard cake and 5.20, 1.00 and
1.40% in neem cake, respectively (Reddy and Reddi,
10; Joshi and Prabhakar Setty, 5). Mycorrhiza was
applied @ 65 kg/ha directly to the soil and Azospirillum
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was incorporated through seed treatment @ 5 g/
kg seed rhizome. Biofertilizers were collected from
Nodule Research Laboratory, BCKV, Mohanpur.
Healthy seed rhizomes (30-35 g) were treated with
Trichoderma viride @ 5 g/kg seed rhizome and
Acacia gum was used as sticker. Seed rhizomes
were soaked in biofertilizer mixture for 30 min.
and stirred thoroughly 4-5 times to confirm uniform
soaking. After soaking, rhizome bits were dried
under shade.

For inorganic treatment, turmeric was fertilized
@ 150:60:150 kg NPK per hectare in 3 splits. Full P
and 1/3“ N were applied as basal. 1/3 N and %2 K
were applied at 45 and 90 days after planting. Urea,
single super phosphate and muriate of potash were
used as inorganic source of N, P and K, respectively.
Rhizomes of turmeric were planted to a depth of
3-4 cm, in the middle of April during both the years.
Crops were mulched immediately with paddy straw
at the rate of 10 t/ha immediately after planting and
5 t/ha at 45 and 90 days after planting. Earthing up
was done before second and third mulching. On
average 3-4 hand weedings were done. Irrigation
was given as per requirement. Recommended dose
of compost, i.e., 25 kg/palm/year along with neem
cake @ 3.0 kg/palm/year were applied during pre-
monsoon (June) and post-monsoon (September),
respectively.

The crop was harvested eight months after
planting. Observations on different growth (at 180
days after planting) and yield attributing parameters
were recorded from five randomly selected plants
per replication. Rhizome yield was taken on net
plot basis at harvest and the projected yield was
calculated on the basis of yield per plot, considering
the 60% area occupied by intercrop in the present
investigation. The benefit : cost ratio of different
treatment combinations were calculated on the basis
of cost of cultivation, gross return and net return. The
cost of different compost and cake were: Rs. 600
t', Rs. 5.50 kg™, Rs. 8.30 kg™ and Rs. 14.0 kg for
compost, vermicompost, phosphocompost, mustard
cake and neem cake, respectively. The selling prices
of turmeric under organic and general management
were Rs. 900 and 700 kg, respectively.

RESULTS AND DISCUSSION

The experimental results (pooled data) presented
in Tables 1 & 2 revealed details on growth, yield
and economics of turmeric production with various
treatment combination. Among different treatments,
maximum weight of clump/plant (326.15 g), weight
of primary finger/clump (173.24 g) and yield per plot
(11.51 kg/2.25 m?) were noticed in vermicompost +

Azospirillum + AM combination. Application of compost
along with Azospirillum and AM recorded maximum
plant height (171.86 cm) and number of leaves per
clump (24.86) at 210 days after planting. Maximum
tiller number (4.39) was noticed with phosphocompost
+ Azospirillum + AM, but maximum weight of secondary
finger was found in plants raised with recommended
inorganic NPK. Considering the projected yield per
hectare, the most effective treatment was vermicompost
+ Azospirillum + AM (28.94 t/ha) followed by compost
+ Azospirillum + AM (26.93 t/ha).

The positive influence of biofertilizers on the various
growth and yield parameters observed in the present
study might be due to enhanced uptake of nutrients
by the plants (Borea, 1). Azospirillum aid in increased
plant growth due to their nitrogen fixing capacity and
also they are known to help in the synthesis of growth
promoting substances like IAA and GA (Jackson and
Brown, 4). AM fungus increases the plant growth by
increasing the uptake of P and other minor elements
like Zn, Cu and Mn (Borea, 1). Further, AM are known
to influence the water uptake (Tinker, 16). Turmeric
responds well to the application of organics and
biofertilizers (Srinivasan et al., 15). In turmeric 10%
yield increase was reported with the inoculation of
Azospirillum (Santhanakrishnan and Balashanmugam,
13). Application of vermicompost at 10 t ha™' increased
the rhizome yield from 6.7 - 25.5% (Vadiraj et al.,
17). The mycorrhizal inoculation is advantageous in
improving plant growth and plants inoculated with
different spices of VAM fungi recorded a significant
increase in growth compared to uninoculated plants
(Kumar, 8).

A possible explanation for the beneficial effect
of vermicompost may be due to the accumulation of
mobile substances in earthworm casts as reported
by many workers (Lunt and Jacobson, 9; Dash and
Patra, 2; Senapati et al., 14). Kale et al. (6) observed
that vermicompost application enhanced the activity
of beneficial microbes like N, fixers and colonization
by mycorrhizal fungi and hence play a significant role
in N, fixation and phosphate mobilization leading
to better uptake by the plant. Thus, the increased
availability of nutrients and uptake by the plants would
have resulted in better growth and yield in plots treated
with vermicompost.

The maximum cost of cultivation (Rs. 109,744/-)
was observed with phosphocompost + Azospirillum
+ AM, followed by phosphocompost + AM (Rs.
1,09,428/-) and phosphocompost + Azospirillum (Rs.
1,09,179/-), as compared to minimum cost of cultivation
(Rs 82,405/-) with recommended NPK (inorganic). In
respect of gross return, application of vermicompost
+ Azospirillum + AM recorded highest return (Rs.
2,76,120/-), followed by compost + Azospirillum +
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Table 1. Effect of organic manures and biofertilizers on growth and yield of turmeric.

Treatment Plant Number/clump Weight (g) Yield
height (cm)  Tijjer Leaves Clump Primary Secondary Plot (kg/ Projected
finger finger 2.25 m?) (t/ha)
C + Azos. 154.40 3.78 21.50 256.16 125.65 98.35 8.80 22.06
C+AM 158.55 3.65 23.82 232.45 142.16 56.12 8.03 20.12
C + Azos. + AM 171.86 3.85 24.86 302.80 153.40 114.70 10.49 26.93
VC + Azos. 152.70 3.76 21.50 237.20 128.34 76.53 8.29 23.59
VC + AM 158.20 3.67 21.92 275.62 151.45 89.62 9.57 24.75
VC+ Azos. + AM 170.94 412 23.76 326.15 173.24 115.65 11.51 28.94
PC + Azos. 140.87 3.34 21.23 242.31 105.16 104.26 8.37 24.01
PC + AM 146.82 3.41 21.11 225.26 87.26 102.61 7.90 22.66
PC + Azos. + AM 149.63 4.39 21.44 259.17 152.12 68.35 8.95 24.56
MC + Azos. 147.34 3.25 19.41 194.53 94.16 65.18 6.80 17.10
MC + AM 151.08 3.43 24.53 219.72 102.52 82.30 7.60 20.00
MC + Azos. + AM 161.82 3.92 21.49 246.57 89.34 122.67 8.45 23.28
Recommended NPK 160.91 3.52 22.59 284.28 117.32 137.45 9.44 24.11
CD (P = 0.05) 7.579 0.192 NS 11.020 3.255 2.759 1.048 3.028

C = Compost, VC = Vermicompost, PC = Phosphocompost, MC = Mustard cake, Azos. = Azospirillum, AM = Arbscular mycorrhiza,
NS = Non-significant.

Table 2. Effect of organic manures and biofertilizers on economics of turmeric production.

Treatment Cost of cultivation Gross return Net return Benefit : cost
(Rs. ha') (Rs. ha') (Rs. ha")

C + Azos. 86,570 2,11,200 1,24,630 1.44

C +AM 86,738 1,92,600 1,05,863 1.22

C + Azos. + AM 87,069 2,51,640 1,64,571 1.89

VC + Azos. 95,776 1,98,840 1,03,064 1.08

VC + AM 96,053 2,29,560 1,33,508 1.39

VC+ Azos. + AM 96,409 2,76,120 1,79,712 1.86

PC + Azos. 1,09,179 2,00,880 91,702 0.84

PC + AM 1,09,428 1,89,600 80,173 0.73

PC + Azos. + AM 1,09,744 2,14,800 1,05,056 0.96

MC + Azos. 94,064 1,63,200 69,137 0.74

MC + AM 94,223 1,82,280 88,058 0.93

MC + Azos. + AM 94,512 2,02,680 1,08,168 1.14

Recommended NPK 82,405 1,76,213 93,808 1.14

CD (P = 0.05) 816.9 2,5157.7 24,7725 0.25

C = Compost, VC = Vermicompost, PC = Phosphocompost, MC = Mustard cake, Azos. = Azospirillum, AM = Arbscular

mycorrhiza.

AM (Rs. 2,51,640/-) and vermicompost + AM (Rs.
2,29,560/-). The lowest return was associated with
mustard cake + Azospirillum (Rs. 1,63,200/-). In
case of net return also, first and second position
were occupied by vermicompost + Azospirillum + AM
(Rs. 1,79,712/-) and compost + Azospirillum + AM

(Rs. 1,64,571/-), followed by recommended NPK (Rs.
93,808/-). Application of mustard cake + Azospirillum
showed minimum net return (Rs. 69,137/-) among
different treatments.

Maximum magnitude of benefit : cost was
observed with compost + Azospirillum + AM (1.89),
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followed by vermicompost + Azospirillum + AM
(1.86) and recommended NPK (1.14) though they
are statistically at par. The cost of production and
net return in compost + Azospirillum + AM were
Rs. 87,069/- and Rs. 1,64,571/- as compared to
Rs. 96,409/- and Rs. 1,79,712/-in vermicompost +
Azospirillum + AM. If we consider the yield, cost of
production and net return, then the best treatment
was vermicompost + Azospirillum + AM, followed by
compost + Azospirillum + AM. The lowest B:C ratio was
noticed in phosphocompost + AM combination (0.73).
Intercropping in arecanut plantation is a profitable
proposition, was reported earlier by several workers.
Korikanthimath et al. (7) obtained net profit of Rs.
45,004/- from arecanut with mixed cropping of ginger,
turmeric and coffee. Sannamarappa (12) obtained a
net profit of Rs. 1,71,734/- from mixed cropping of
one hectare arecanut + cocoa + pepper plantation.
Another high density multispecies cropping model
consisting of arecanut + pepper + banana + pineapple
+ turmeric generated a net return of Rs. 1,85,520/- per
hectare (Roy et al., 11). Hence, under intercropping
in arecanut, for organically turmeric production the
treatment combination of vermicompost + Azospirillum
+ arbuscular mycorrhiza is recommended.
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