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Abstract

The study has reported the economics of three Ocimum species, namely O. tenuiflorum, O. gratissimum
and O. basilicum, which were grown under 18-year old teak (7Tectona grandis) based silvi-medicinal
(teak + Ocimum spp.) and sole cropping systems and has investigated the effect of value addition due to
herb and oil production. The study has found that herbage production of O. gratissimum provided highest
net returns of ¥ 38,018/ha (benefit-cost ratio (BCR): 1.85) when grown under sole cropping and 3 25,418/
ha (BCR: 1.24) when grown under silvi-medicinal system. The essential oil production from O. basilicum
accrued the highest net returns of ¥ 103327/ha with BCR of 2.56. The value addition due to essential oil
production provided higher returns and benefit cost ratio in O. fenuiflorum and O. basilicum. The NPV,
IRR, PBP and BCR analysis has suggested cultivation, either as sole crop or under silvi-medicinal system,
of O. gratissium for raw herbage and of O. basilicum for essential oil production. The study has revealed
that the financial flow on account of oil production was higher as compared to herb production and value

addition in terms of net returns and BCR ratio proved more remunerative.
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Introduction

The market of medicinal and aromatic plants
(MAPs) plant material is highly agile and policy makers
and researchers always advocate for their value addition
to get higher economic returns. Even simple
interventions, like better method of harvesting, storage,
grading and local level value-addition can substantially
improve returns. Marketing of semi-processed product
rather than raw crop can improve the profitability of
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the cultivators (Mittal and Singh, 2007). Among several
species of MAPs cultivated on commercial scales, is
the genus Ocimum, of which, O. americanum, O.
basilicum, O. sanctum and O. tenuiflorum are the
important species with estimated annual trade of 500-
1000, 1000-2000, 2000-5000 and 2000-5000 tonnes,
respectively (www.nmpb.nic.in). Many species of
Ocimum have medicinal value, oil of certain species
has antifungal, bactericidal and insecticidal properties
(Javanmardi et al., 2002; Harsa et al, 2003). Sweet
basil (O. basilicum) and holy basil (O. sanctum) are
the most widely grown species in the world either for
fresh market or for essential oil production (Gupta et
al., 2002; Zheljazkov et al., 2008).

In Gujarat, teak is the main timber tree species
planted as block plantations, under social forestry, farm
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forestry as well as mixed plantation with fruit trees
(Bhusara et al., 2016). Since the rotation of teak is very
long, there is the need to develop agroforestry models
by intercropping compatible intercrops for early returns
on account of raw herb or essential oil production. The
present paper presents the comparative analysis of net
returns as accrued on account of dry herb and essential
oil and value addition realised in three Ocimum spp.
intercropped under Tectona grandis (L.f.).

Data and Methodology

The study was carried out in experimental farm of
ASPEE College of Horticulture and Forestry, Navsari
Agricultural University, Navsari, in the years 2013-
2014. Three Ocimum species, namely O. tenuiflorum
(0)), O. gratissimum (O,) and O. basilicum (O,) were
intercropped under 18-year old teak (7ectona grandis)
plantation. The agroforestry systems so formed were
named as silvi-medicinal systems (teak + Ocimum spp.
=LU,) and sole cropping system or open land use (LU,).
Ocimum spp. were grown following standard agro-
techniques. Fresh herbage yield (stem, branches, leaves
and inflorescence) was recorded after harvesting the
intercrops. The dry herbage yield was estimated by
taking the representative samples, which were dried in
shade till constant weight was attained. The fresh and
dry herb yield was extrapolated on one hectare basis.
The oil recovery (from fresh herbage) was estimated by
hydro distillation method using Clevenger Apparatus.

The gross realization from dry herb and essential
oil production (per hectare under LU, and LU,) was
worked out on the basis of prevailing market rates of
herb and essential oil of individual Ocimum spp. (Table
1). The net present value (NPV), internal rate of returns
(IRR @ 10%), payback period (PBP) and benefit-cost
ratio (BCR) on account of herbage and essential oil
were computed following the standard formulae.

Results and Discussion

Financial Feasibility from Production of Ocimum
spp.

The gross and net returns from dry herb yield of
three Ocimum spp. cultivated under teak [(Silvi-
medicinal (LU,)] and as sole crop (LU,) are presented
in Table 2. The highest net returns amounting to
¥ 38,018/ha and ¥ 25,418/ha were accrued from
O. gratissimum under sole cropping system and silvi-
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Table 1. Cost of cultivation of Ocimum spp.

(?)
Cost-head Cost
Seed 150
Land preparation and layout 2050
Farm yard manure (FYM) 6000
Nursery bed preparation, raising and 1430

maintenance

Transplanting 800
Weeding and hoeing 1800
Application of fertilizer 20 kg N per ha 240
Irrigation 1800
Plant protection measures, watch and ward 1400
Harvesting 1200
Managerial cost 10 % of total cost 1687
Interest on working capital @ 12 % 2024
Total cost 20581
Cost of distillation per tonne of fresh herb * 3500

* Anonymous (2008)

Table 2. Net returns from dry herbage of Ocimum
species cultivated under Zectona grandis-
Ocimum spp. based silvi-medicinal and sole
cropping systems

(R/ha)
Species Cost of Gross Net
cultivation returns returns
Sole crop (LU,)
O. tenuiflorum 20581 50200 29618
O. gratissimum 20581 58600 38018
O. basilicum 20581 54000 33418
Intercropping (LU,)
O. tenuiflorum 20581 41400 20818
O. gratissimum 20581 46000 25418
O. basilicum 20581 43800 23218

Note: LU denotes land-use system

medicinal system, respectively. The net returns accrued
in the present study were higher than reported earlier
from herb of O. basilicum and O. tenuiflorum (Anon.,
2012) and O. sanctum cultivated under fruit and fodder
based agroforestry systems (Thakur and Verma, 2012).
This may be due to variability in rates, input and yield
per hectare. The higher returns from medicinal and
aromatic plants based agroforestry system have been
reported earlier (Karikalan et a/., 2002; Dutt and
Thakur, 2004; Verma and Thakur, 2010; 2011).
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Table 3. Net returns from essential oil of Ocimum species cultivated under Tectona grandis-Ocimum spp. based silvi-

medicinal and sole cropping systems

(R/ha)

Species Cost of Cost of oil Total Gross returns Net returns
cultivation distillation cost
Sole crop (LU))
O.tenuiflorum 20581 18795 39376 135319 95943
O.gratissimum 20581 23380 43961 94131 50159
O. basilicum 20581 19775 40356 143683 103327
Intercropping (LU,)

O.tenuiflorum 20581 15575 36156 109376 73220
O.gratissimum 20581 18655 39236 71821 32585
O. basilicum 20581 16240 36821 113761 76939

Note: LU denotes land-use system

Financial Feasibility of Essential Oil Production

The net returns from essential oil of Ocimum spp.
are presented in Table 3. Among the Ocimum spp., the
highest net returns from essential oil were obtained
from O. basilicum grown under sole cropping system
(X 103327/ha) as well as under silvi-medicinal system
(X 76939/ha). Net returns from oil production in the
present study were higher than those accrued from
essential oil of O. sanctum cultivated under different
agroforestry systems (Thakur ef al., 2009).

Value Addition and Financial Feasibility

The value addition due to difference in net returns
from herb (Panchang) and essential oil production of
Ocimum spp. are presented in Table 4. Among Ocimum
spp., the value addition was highest from O. basilicum
(R 69908/ha), followed by O. tenuiflorum (X 66324/
ha) grown under sole cropping system. The same
species also gave maximum value addition when grown
under silvi-medicinal system. A perusal of Table 4
revealed that value addition was more remunerative in
all Ocimum spp. grown either under silvi-medicinal
systems or as sole cropping. Thakur et al. (2011) have
also reported higher returns from O. sanctum oil
production than herb production.

Economics of Ocimum spp. Cultivation

The net present value (NPV), internal rate of
returns (IRR), payback period (PBP), and benefit-cost
ratio (BCR) for O. gratissimum cultivated under sole

Table 4. Comparative net returns from herbage and
essential oil yield of Ocimum spp. cultivated
under Tectona grandis-Ocimum spp. based silvi-
medicinal and sole cropping systems

(R/ha)
Species Net returns Value
Herbage  Essential oil addition
Sole crop(LU,)
O. tenuiflorum 29618 95943 66324
O. gratissimum 38018 50159 12141
O. basilicum 33418 103327 69908
Intercropping (LU,)
O. tenuiflorum 20818 73220 52401
O. gratissimum 25418 32585 7166
O. basilicum 23218 76939 53721

Note: LU denotes land-use system

and silvi-medicinal systems were worked out as follows
under raw product scenario: maximum NPV: T 133463
and ¥ 2113; IRR: 84.72 per cent and 23.50 per cent;
PBP: about 3 months, and 4.5 months and BCR: 1.85
and 1.24, respectively. From O. basilicum, under value
addition scenario (on account of essential oil),
maximum NPV X 51900 and X 31874; IRR of 156 per
cent and 108 per cent; lesser PBP of about 3 months
and higher BCR of 2.56 and 2.09 under sole and
intercropping cropping, respectively were recorded.
Thus, on the basis of raw product sale, O. gratissimum
proved to be better; however, under value addition
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Table 5. Net present value (NPV), internal rate of returns (IRR), payback period (PBP) and benefit cost ratio (BCR)
on account of herbage and essential oil from different Ocimum spp. cultivated under Zectona grandis-Ocimum
spp.- based silvi-medicinal and sole cropping systems

Species Herbage (raw product) Essential oil (value addition)

NPV IRR PBP BCR NPV IRR PBP BCR

®) (%) (years) ®) (%) (years)
Sole crop (LU))
O. tenuiflorum 5663 4391 0.41 1.44 46287 143.66 0.29 2.44
O. gratissimum 133463 84.72 0.35 1.85 1195 15.05 0.47 1.15
O. basilicum 9256 62.37 0.38 1.62 51899 156.04 0.28 2.56
Intercropping (LU,)

O. tenuiflorum -1993 1.15 0.50 1.01 29218 102.51 0.33 2.03
O. gratissimum 2113 23.50 0.45 1.24 -9417 -14.88 0.54 0.85
O. basilicum 149 12.81 0.47 1.13 31874 108.95 0.32 2.09

Note: Crop enterprise budgets are subject to prevailing weather conditions of 2013-14. Inputs were computed at the prevailing
market rates. Fixed costs such as land rent, depreciation, teak trees, etc. were not included. Benefits have been calculated on
the prevailing whole herb and essential oil rates. The benefit: cost ratio for a particular crop and inter-crop comparisons

should be viewed cautiously.

scenario, it was O. basilicum. This may be attributed
to lower market price of essential oil of O. gratissimum.

Conclusions

The present ha revealed that net returns from herb,
essential oil production and value addition are higher
as compared to agroforestry systems elsewhere
involving medicinal and aromatic plants and their value
added products. However, most of studies corroborate
that MAPs based cropping systems are more
remunerative compared to systems involving other
traditional crops. Further, the study has pointed out
that O. gratissiumum, due to low market rate of
essential oil, should be grown for herbage for better
BCR. In case of O. tenuiflorum and O. basilicum, the
value addition is very remunerative hence, farmers may
opt for essential oil extraction and can get higher
returns. The NPV, IRR, PBP and BCR analysis has
suggested that cultivation, either sole crop or under
silvi-medicinal system, of O. gratissium for raw
herbage and of O. basilicum for essential oil production
is profitable. Although land-use economic viability
analysis parameters have shown lower values under
teak-Ocimum spp. silvi-medicinal systems, the farmers
may get additional income from such land-uses till teak
trees come to harvest stage.

References

Anonymous (2008) Propagation, cultivation and value
addition of herbal plants. Training literature part-II
extension and advisory services unit IHBT (Institute
of Himalayan Bioresource Technology) Palanpur, H.P.
India, 66p.

Anonymous (2012) http://www.jharkhandforest.comfiles
Cost-Benefit %20Analysis.pdf

Bhusara, J.B., Thakur, N.S. and Hegde, H.T. (2016)
Biological yield and carbon sequestration in prominent
traditional agroforestry systems in Valsad District,
Gujarat, India. Indian Journal of Ecology, 43 (Special
Issue-1): 318-320.

Dutt, V. and Thakur, P.S. (2004) Bio-economics of cropping
systems combining medicinal and aromatic herbs with
commercial timber tree species. Indian Journal
Agroforestry, 6(1): 1-7.

Gupta, S.K., Jai, Prakash and Srivastava, S. (2002)
Validation of traditional claim of Tulsi, Ocimum
sanctum Linn. as a medicinal plant. Indian Journal of
Experimental Biology, 40: 765-773.

Harsa, B.H., Hebbar, S.S., Shripathi, V. and Hedge, GR.
(2003) Ethnobotany of Uttara Kannada district in
Karnataka, India — Plants in treatment in skin diseases.
Journal of Ethnopharmacol, 84: 37-40.

Javanmardi, J., Khalighi, A., Kashi, A., Bais, H.P. and
Vivanio, J.M. (2002) Chemical characterization of basil



Thakur et al. : Economics of Cultivation and Value Addition of Ocimum spp. in Gujarat 277

(Ocimum basilicum L.) found in local accessions and
used in traditional medicines in Iran. Journal of
Agriculture and Food Chemistry, 50: 5878-5883.

Karikalan, T.V., Yassin, M.M., Divya, M.P. and Gopi, D.
(2002) Effect of intercropping and nitrogen
management on growth and yield of medicinal plants
under kapok. Indian Journal of Agroforestry, 4(2): 88-
93.

Mittal, Rashi and Singh, S.P. (2007) Shifting from
agriculture to agribusiness: The case of aromatic plants.
Agricultural Economics Research Review, 20
(Conference Issue): 541-550.

Purohit, S.S. and Vyas, S.P. (2005) Marketing of medicinal
and aromatic plants in Rajasthan, National Consultative
Workshop on Medicinal and Aromatic Plants, held at
G. B. Pant University of Agriculture and Technology,
Pantnagar, Uttarakhand. 25-27 June.

Thakur, N. S. and Verma, K. S. (2012) Financial flows from
sacred basil (Ocimum sanctum) based agroforestry land
use systems in mid hills of Western Himalayas. /ndian
Forester, 138(7): 638-645.

Thakur, N.S., Verma, K.S. and Rana, R.C. (2009) Effect of
tree-crop combinations and nitrogen levels on fresh

herbage and oil yield of sacred basil (Ocimum sanctum)
grown in agrihorti-silvi-pasture system in mid hill
Himalayas. Indian Perfumer, 53: 39-44.

Thakur, N.S., Verma, K.S., Jha, S.K., Attar, S.K. and Hegde,
H.T. (2011) Economics of herbage and oil yield of
Ocimum sanctum grown under agroforestry systems
under rain-fed conditions in Western Himalayas. Indian
Perfumer, 55(4): 31-39.

Verma, K.S. and Thakur, N.S. (2010) Economic analysis of
ashwagandha (Withania somnifera L.) based
agroforestry land use systems in mid hills of Western
Himalayas. Indian Journal of Agroforestry, 12(1): 62-
70.

Verma, K.S. and Thakur. N.S. (2011) Economic appraisal
of kewach (Mucuna pruriens) based agroforestry land-
use systems in mid hills of Western Himalayas. Journal
of Non-Timber Forest Products, 18(1): 47-54.

Zheljazkov, V.D., Callahan, A. and Cantrell, C.L. (2008)
Yield and oil composition of 38 basil (Ocimum
basilicum L.) accessions grown in Mississippi. Journal
of Agriculture and Food Chemistry, 56: 241-245.

Revised received: June, 2016; Accepted: October, 2016







<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


