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Abstract
India is the largest producer and exporter of spices in the world and is rightly called the ‘spice bowl of the world’.
According to Bureau of Indian Standards (BIS), about 63 spices are being grown in our country. The estimated trade in
spices from India for 2011-2012 was 5.75 lakh metric tonnes valued Rs. 9,783,42 crore ($2037.76 million). Three
spices, pepper, cumin and coriander, were selected for the study as they have the foremost position in the world spices
trade in value terms. For this study statistical tools namely, compound growth rate analysis and coefficient of variation
was employed. Our empirical results showed that area, production and productivity of pepper showed negative growth
rate at national level. Pepper registered a positive but non-significant growth rate in terms of volume of export. At
national level area under cumin showed only a meagre growth rate while production, productivity and export showed
significant positive growth rate. Area, production and export of coriander showed significant and positive growth rate
while productivity showed non-significant positive growth rate at national level. Area, production and productivity were
found to be stable while export was found to be unstable in case of pepper. Similarly, at all India level, in case of cumin,
area, production and productivity were found to be stable while export was found to be unstable. In case of coriander,
area and productivity were found to be stable while production and export was found to be unstable.
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Introduction

we are not able to exploit the full potential of these since
these spices are often subjected to wide price
fluctuation in the domestic as well as international
markets. Looking to the importance of this, the present
study was carried out to examine the growth in area,
production, productivity and exports of pepper, cumin and
coriander from India and to analyze the instability in
exports of pepper, cumin and coriander from India.

India is the largest producer and exporter of spices in the
world and therefore known as the ‘spice bowl of the world’.
According to Bureau of Indian Standards (BIS), about 63
spices are being grown in our country. The estimated trade
in spices form India for 2011-2012 was 5.75 lakh metric
tonnes valued Rs. 9,783.42 crore ($2037-76 million).
India has a respectable position in the world spice trade
with 48 per cent share in quantity and 44 per cent in value.
Indian spice export for the year 2011-12 showed an
increase of 9 per cent in volume and 43 per cent in rupee
terms to the previous year. India produced 53.30 lakh
tonnes of spices in 29.24 lakh hectares of land in the
year 2010-11. The exports marked a rise of 36 per cent in
dollar terms in the financial year 2011-12 as compared to
2010-11. The Indian spice industry realized its target for
the year 2011-12 and the achievements were 115 percent
in quantity, 151 per cent in rupee value and 141 per cent
in dollar terms. The pepper, cumin and coriander were
selected for the present study as they have the foremost
position in the world spice trade in value terms. India
stands first in the production of almost all the spices. Still

Material and methods
The growth and instability analysis was done at national
level and at state level by selecting the foremost two
states in case of production of pepper, cumin and coriander
spices. The required data for the present study were
collected for the period 2001-2010 form various official
secondary sources.
Growth rate analysis
In the present study, compound growth rates in area,
production, productivity and export quantities of pepper,
cumin and coriander in the country as a whole as well as
two major growing states of these spices were estimated
by using the exponential growth function of the form,
1
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Y = abt Ut

(3.1)

Karnataka, the area under pepper decreased from 2001
to 2003 and then it increased upto 2005. In the year 2006,
the area again marginally decreased and from 2006
onwards it increased upto 2010. The maximum area under
pepper was 21061 hectares in 2010 and it was minimum
during 2002 i.e. 10410 hectare. Mamatha (7) reported that
this positive growth rate in case of Karnataka is not
surprising since pepper is a commercial crop and flow of
steady income to farmers has motivated them in expanding
the area under the cultivation as pure crop as well as
intercrop. Kerala showed a significant negative growth rate
of (-) 3.32 per cent per annum during the study period.

Where,
Y = area, production,productivity and export
quantities of pepper/cumin/ coriander in
year ‘t’
a = intercept
b = regression coefficient
t = time variable and
Ut = error term
The equation was estimated after transforming (3.1) as
follow
Log y = log a + t log b + log Ut
(3.2)
Then, the per cent compound growth rate (g) was
calculated using the relationship
G = [(antilog of b)-1] x 100
(3.3)
Significance of growth rate was judged by conducting
stutdent’s t-test at 5 per cent and 1 per cent level of
significance.
Instability analysis
In order to study the variability in the agricultural
exports, coefficient of variation was used as a measure
of instability

C.V. 

The negative growth rate in case of Kerala may be due to
the fact that farmers have started cultivating other high
value commercial crops in place of pepper since they
provide more returns. The area under pepper increased
from the year 2001 to 2005, thereafter it declined upto
2008 and again it increased upto 2010 in Kerala. The
maximum area under pepper was 237998 hectare in 2005
and it was minimum during 2008 (153711 ha).
At national level, the pepper production has shown a
negative growth rate of (-) 5.00 per cent per annum as
depicted in Table 1. The pepper production increased from
the year 2001 to 2005 and thereafter it declined upto 2007.
In the year 2007, 2008 and 2009 the production remained
the same. The pepper production decreased in the year
2010. The pepper production was maximum in the year
2005 (92900 tonnes) and it was minimum during 2010
(48000 tonnes). The state wise analysis revealed that a
remarkable significant growth in production was observed
in Karnataka (23.68%). In case of Karnataka, the pepper
production decreased from 2001 to 2002 and then it
increased upto 2005. From 2005 to 2006, the pepper
production was maximum in the year 2010 (18240 tonnes)
and it was minimum during 2002 (2320 tonnes). Kerala
showed a negative and significant growth rate of (-) 12.06
per cent per annum during the study period. Similar results
were also observed by Jayasree et al (3). The pepper
production increased from 2001 to 2005 and then it
decreased upto 2010. The pepper production was
maximum in the year 2005 (87605 tonnes) and it was
minimum during 2010 (20640 tonnes). This was mainly
due to decrease in area and productivity of pepper in Kerala
state and due to incidence of phytophthora foot rot and
pest attacks.

SD
 100
AM

Where,
C.V. = coefficient of variation, SD = standard deviation,
AM = arithmetic mean

Results and discussion
Growth in area, production, productivity and exports
of pepper, cumin and coriander
The compound growth rates (used as growth rates
hereafter) of area, production, productivity and exports of
pepper, cumin and coriander for the period from 2001 to
2010 were computed. The crop wise results for the country
as a whole as well as two important states growing these
spices presented as follows :
Pepper
The important states growing pepper are Karnataka and
Kerala. It is evident from Table 1 that during the study
period, the area under pepper in the country showed
negative growth rate of (-) 2.73 per cent per annum. The
area under pepper in the country showed increasing trend
upto 2005 and thereafter it declined upto 2010. The
maximum area under pepper was 260200 hectares in 2005
and it was minimum during 2008 (181299 ha). A positive
and significant growth rate of area was observed in
Karnataka (8.27%) as depicted in the table. In case of

The productivity of pepper shown a negative growth rate
of (-) 2.33 per cent per annum at national level. It was
fluctuated year after year. The pepper productivity was
maximum in the year 2005 (357 kg/ha) and it was minimum
2

Table 1: Area, Production and Productivity of Pepper (2001-2010)
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during 2007 and 2009 (251 kg/ha). The ups and downs in
productivity of pepper was mainly due to favourable and
unfavourable climatic conditions. A positive and significant
growth rate in productivity was observed in Karnataka
(14.24%). It decreased from 2001 to 2003 and then it
increased form 2003 to 2004. From 2004 to 2006, the
productivity of pepper again decreased and thereafter a
remarkable increase was observed upto 2010. The pepper
productivity was maximum in the year 2010 (866 kg/ha)
and it was minimum during 2006 (214 kg/ha). Kerala showed
a negative and significant growth rate of (-) 9.04 per cent
per annum. The decline in productivity may be due to the
poor management practices adopted by the farmers and
heavy incidence of the dreadful disease, phytophthora
foot rot (Jayesh, 4). A remarkable continuous decrease in
productivity of pepper was observed from 2005 to 2010.
The pepper productivity was maximum in the year 2005
(368 kg/ha) and it was minimum during 2010 (120 kg/ha).

Cumin
The important two states growing cumin are Gujarat and
Rajasthan. Table 3 elucidate that at national level area
under cumin showed only a meagre growth rate of 0.87
per cent per annum. The area under cumin decreased
form the year 2001 to 2004 and thereafter it increased
upto 2008. From 2008 to 2010, the area under cumin again
decreased. The maximum area under cumin was 572132
hectares in 2008 and it was minimum during 2005 (403030
ha). In Gujarat growth in area under cumin increased
significantly at an annual rate of 8.95 per cent. The
expansion in area in case of Gujarat is due to the
remunerative income achieved by farmers then that with
the cultivation of other crops. In case of Gujarat, the area
under cumin increased form 2001 to 2003 and then it
declined in the year 2004. From 2004 to 2008, the area
under cumin again increased and thereafter it declined
upto 2010. The maximum area under cumin was 359938
hectare in 2008 and it was only 145100 hectare during
2001. Rajasthan showed a negative growth rate of (-) 3.01
per cent per annum. The area under cumin decreased
from the year 2001 to 2006, then it increased in the year
2007 and again it decreased in 2008. From year 2008 to
2010, the area under cumin in Rajasthan showed an
increasing trend. The maximum area under cumin was
381534 hectare in 2001 and it was minimum (135110ha)
during 2005.

From Table 2, it is evident that pepper registered a positive
but non-significant growth rate of 6.23 per cent per annum
in terms of volume of export. The growth in quantity of
pepper exported was mainly due to increased demand
in the world market. The stringent quality measures
implemented by the Spice Board, viz. Mandatory
sampling and analysis in export consignment of pepper
had made Indian pepper more acceptable in the
international markets. The lower output by other major
producers like Vietnam had also helped India to achieve
performance. The pepper exports increased from the year
2001 to 2002 and thereafter it declined upto 2004. From
2004 to 2007, the pepper exports increased and thereafter
it decreased upto 2010. The pepper export was maximum
i.e. 36107 tonnes in the year 2007 and it was minimum
during 2004 (9331 tonnes).

It is also revealed from Table 3 that cumin production
showed a significant positive growth rate of 7.70 per cent
per annum at national level. The growth in production was
mainly contributed by high productivity which was probably
attributed to introduction of high yielding varieties coupled
with Integrated Nutrient Management. Cumin production
recorded inter-year fluctuations and there was no definite
trend during the study period. The cumin production was
maximum in the year 2010 (314220 tonnes) and it was
minimum during 2004 (176070 tonnes). Gujarat showed
higher significant growth of 18.95 per cent per annum in
production. The cumin production increased from 2001 to
2003 and it decreased in the year 2004 probably due to
unfavourable weather conditions. From 2004 to 2008, the
cumin production increased and from 2008 onwards it
decreased upto 2010. The cumin production was maximum
in the year 2008 (242165 tonnes) and it was minimum
during 2001 (61300 tonnes). Rajasthan showed a negative
growth rate of (-) 4.55 per cent per annum. The negative
growth rate in Rajasthan may be due to the incidence of
cumin wilt, blight and powdery mildew which shows
frequent appearance all through the major cultivating tracts
in India as reported by Farooqi et.al. (2). Cumin production

Table 2. Quantity Exported of Pepper from India
(2001-2010)
SI. No.
Year
Quantity Exported (tonnes)
1
2001
18,399
2
2002
18,577
3
2003
11,645
4
2004
9,331
5
2005
12,558
6
2006
22,128
7
2007
36,107
8
2008
28,197
9
2009
19,720
10
2010
19,464
CGR (g)
6.23
t value
1.38
4
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decreased in majority of years during the study period.
The cumin production was maximum in the year 2001
(145110 tonnes) and it was minimum during 2006 (23666
tonnes).

level coriander has shown a significant annual compound
growth in area of 12.10 percent per annum. The area under
coriander mostly decreased during the study period except
from 2004 to 2008 and 2010 when the area under coriander
increased. The maximum area under coriander was 537327
hectares in 2008 and it was minimum during 2002 (243300
ha). The increase and decrease in area under coriander
was probably due to high price volatility. Among the states
cultivating coriander, Madhya Pradesh showed the highest
significant compound growth rate of 6.66 per cent per
annum in area. The area under coriander also fluctuated
over the years but increase in area was more pronounced
than decrease in area. The maximum area under coriander
was 150464 hectares in 2009 and 2010 and it was
minimum during 2002 (62100 ha). Rajasthan also showed
a positive growth rate of 3.64 per cent per annum. The
maximum area under coriander was 245100 hectares in
2008 and it was minimum during 2002 i.e. 112300 hectare.
The fluctuation in area over the years was also observed.

At national level, cumin productivity has shown a
significant growth rate of 6.77 per cent per annum. A mix
trend was observed in cumin productivity during the study
period. The cumin productivity was maximum in the year
2010 (619 kg/ha) and it was minimum during 2002 (259
kg/ha). Gujarat showed a positive and significant growth
rate of 9.18 per cent per annum. The similar trend in
productivity of cumin was observed in Gujarat as it was
observed at national level. The cumin productivity ranged
between 749 kg/ha in 2010 to 321 kg/ha in 2002. Rajasthan
has shown a negative growth rate of (-) 1.58 per cent per
annum. The cumin productivity was maximum in the year
2003 (531 kg/ha) and it was minimum during 2006 (158
kg/ha). Cumin production was more susceptible to weather
fluctuations observed in Rajasthan.

Table 5 reveals that coriander production has shown a
positive and significant annual growth of 8.19 per cent at
national level. The fluctuation in coriander production was
more pronounced over the years because of fluctuation
in weather conditions (Ajjan et al ,1). The coriander
production was maximum i.e. 501485 tonnes in the year
2009 and it was minimum during 2002 (164900 tonnes).
Madhya Pradesh showed highest significant growth rate
of 12.07 per cent per annum towards coriander production.
In case of Madhya Pradesh, the coriander production
decreased from 2001 to 2002 and it increased in the year
2003. From 2003 to 2005, the coriander production
decreased and thereafter it increased upto 2009. The
production remained the same in 2009 and 2010. The
coriander production was maximum in the year 2010
(70872 tonnes) and it was minimum during 2002 (12700
tonnes). Rajasthan showed a positive but non-significant
growth rate of 3.66 per cent per annum in coriander
production. The increase in production can be attributed
to higher productivity (Kumawat and Meena,6). The
coriander production fluctuated during the study period.
The coriander production was maximum in the year 2003
(300100 tonnes) and it was minimum during 2002 (122700
tonnes). The trend in production was in line with the trend
in area under coriander in Rajasthan during 2001 to 2010
showing the more area effect rather than productivity effect
on production.

Table 4 reveals that the quantity of cumin exported from
India showed a very high positive and significant growth
rate of 23.28 per cent per annum. The export has increased
significantly due to large demand from abroad and due to
competitive prices. The cumin export decreased and
increased as per the overseas demand and total
production. Maximum quantity of cumin exported was 75,
041 tonnes during 2008 and it was minimum i.e. 6878
tonnes in 2003.
Coriander
Two important states growing coriander are Rajasthan and
Madhya Pradesh. From Table 5 it is apparent that at national
Table 4. Quantity Exported of Cumin from India
(2001-2010)
SI. No.
Year
Quantity Exported (tonnes)
1
2001
15,818
2
2002
11,256
3
2003
6,878
4
2004
11,229
5
2005
10,660
6
2006
31,214
7
2007
32,805
8
2008
75,041
9
2009
43,762
10
2010
42,005
CGR (g)
23.28*
t value
3.31

The productivity of coriander has shown a positive growth
rate of 2.22 per cent per annum at national level. The
fluctuation in productivity at national level is less compared
to the state level. The coriander productivity was maximum

*Significant at 1 per cent level of significance
6
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in the year 2009 (945 kg/ha) and it was minimum during
2007 (626 kg/ha). Madhya Pradesh recorded a positive
and significant growth rate of 5.07 per cent per annum as
depicted in Table 5, but the productivity was very low as
compared to national average. The coriander productivity
was maximum in the year 2010 (471 kg/ha) and it was
minimum during 2002 (205 kg/ha). A meagre growth in
productivity was observed in case of Rajasthan (0.02%).
The coriander productivity was maximum in the year 2003
(1243 kg/ha) and it was minimum during 2005 (1093 kg/
ha), but the highest in the country because of technological
support and suitable cultivation condition. The fluctuation
in coriander productivity was mainly due to incidence of
pests and weather conditions.

Pepper
The quantity of pepper exported had shown instability of
40.71 per cent as depicted in Table 7. The increased
demand in the world market and the lower output by other
major producers like Vietnam had led to instability in
export. At all India level, area under pepper cultivation
showed instability of 13.22 per cent. Pepper production
and productivity had showed instability of 25.65 and 11.81
per cent respectively. The area, production and productivity
were found to be stable indicated by low coefficient of
variation. Instability of 25.48, 96.64 and 70 per cent in
area, production and productivity of pepper was noticed
in case of Karnataka. Area was found to be stable
indicated by low coefficient of variation while production
and productivity were found to be unstable indicated by
high coefficient of variation. In case of Kerala, area,
production and productivity had showed instability of 15.08,
40.78 and 29.62 per cent respectively. Area and
productivity were found to be stable indicated by low
coefficient of variation whereas production was found to
be unstable indicated by high coefficient of variation
probably due to productivity instability.

It is evident from the Table 6 that coriander export has
showed significant growth rate of 12.10 per cent per
annum in terms of quantity. The consumption of more
spicy foods in developed countries and the large Indian
population in these countries has resulted in increase in
the demand of coriander overseas. Similar observations
were recorded by Krishnadas (5). The coriander exports
increased from the year 2001 to 2004 and thereafter it
decreased upto 2006. From 2006 to 2009, the coriander
export increased and then it decreased in the year 2010.
The coriander export was 38382 tonnes (maximum) in
the year 2009 and it was minimum (11910 tonnes) in 2001.
Instability in export of pepper, cumin and coriander
from India
The instability in export of major spices i.e. pepper, cumin
and coriander from India during the period 2001-2010 was
computed and presented as follows:

Cumin
Cumin export indicated high instability of 76.49 per cent
as shown in Table 8. The instability was the upshot of
tremendous growth in quantity of cumin exported due to
increased demand in the world market particularly after
2006. During the study period from 2001-2010, area under
cumin cultivation showed an instability of 12.92 per cent.
At all India level, cumin production and productivity had
showed instability of 26.96 and 21.74 per cent,
respectively. The area, production and productivity were
found to be stable indicated by low coefficient of variation.
Instability of 28.88, 50.58 and 27.12 per cent in area,
production and productivity of cumin were noticed in case
of Gujarat. Area and productivity were found to be stable
indicated by low coefficient of variation while production
was found to be unstable indicated by high coefficient of
variation. In case of Rajasthan, area, production and
productivity had showed instability of 37.63, 48.71 and
32.73 per cent respectively. Area production and
productivity were found to be unstable indicated by high
coefficient of variation for the state.

Table 6. Quantity Exported of Coriander from India
(2001-2010)
SI. No.
1
2
3
4
5
6
7
8
9
10

Year
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
CGR (g)
t value

Quantity Exported (tonnes)
11,910
14,585
14,813
31,935
27,984
24,890
29,953
35,872
38,382
28,862
12.10*
4.12

Coriander
It is understandable form Table 9 that the export of
coriander has shown instability of 35.66 per cent whereas
area under coriander cultivation had shown instability of
25.18 per cent. The coriander production and productivity
showed instability of 33.61 and 13.18 per cent,
respectively at national level. The area, production and
productivity were found to be stable indicated by low

*Significant at 1 per cent level of significance
8

Table 9. Instability Analysis of Area, Production, Productivity and Quantity Exported of Coriander (2001-2010)

Table 8. Instability Analysis of Area, Production, Productivity and Quantity Exported of Cumin (2001-2010)

Table 7. Instability Analysis of Area, Production, Productivity and Quantity Exported of Pepper (2001-2010)
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coefficient of variation. During the same time the
production was found to be unstable indicated by
coefficient of variation. Instability of 22.20, 35.798 and
20.20 per cent in area, production and productivity of
coriander were noticed in case of Madhya Pradesh. Area
and productivity were found to be stable indicated by low
coefficient of variation while production was found to be
unstable indicated by high coefficient of variation. In case
of Rajasthan, area, production and productivity had
showed instability of 26.66, 29.41 and 5.16 per cent
respectively. Area, production and productivity were found
to be stable indicated by low coefficient of variation during
the study period specially the productivity of coriander in
Rajasthan.

should be given for promotional programmes to increase
the area, production and productivity of pepper. The
instability of export of these spices in mainly due to
increased value of Indian spices in the world markets.
Appropriate measures should be taken to stabilize the
prices. The production of cumin and coriander fluctuate
widely and the prices are very much volatile. Therefore,
to protect the interest of farmers minimum support prices
may be announced.
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Conclusion
Pepper
The growth in area, production and productivity under
pepper were found to be negative at the national level,
while exports registered a positive but non-significant
growth rate. The instability in export was high whereas
instability in area, production and productivity was low.
Cumin
The area under cumin showed only a meagre growth rate.
Growth in production, productivity and export of cumin
were found to be positive and significant at the national
level. The instability in export was high whereas instability
in area, production and productivity was low.
Coriander
The growth in area, production and productivity of coriander
were found to be positive and significant at the national
level, while productivity registered a non-significant and
positive growth rate. The instability in export was high
whereas instability in area, production and productivity
was low.
Policy Implications
Since the area, production and productivity of pepper is
showing a decreasing trend over the years, emphasis

Received : April 2014; Revised : June 2014;
Accepted : June 2014.

10

