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Introduction 

Spices are high value and low volume commodities of commerce in 
the world market. All over the world, the fast growing food industry 
depends largely on spices as taste and flavor makers. Health con-
scious consumers in developed countries prefer natural colors and 
flavors of plant origin to cheap synthetic ones. Thus, spices are the 
basic building blocks of flavor in food applications. The estimated 
growth rate for spices demand in the world is around 3.19%, which 
is just above the population growth rate. India has been a traditional 
producer, consumer and exporter of spices. There are about 109 
spices listed by International Organization for Standardization and 
India grows about 63 of these spices which include pepper (King of 
Spices), cardamom (Queen of Spices), chillies, ginger, turmeric, 
coriander, cumin, fenugreek and many others. Almost all the states 
in the country produce one or other spices. During the crop year 
2012-13 the country produced about 5801 thousand tons from 3172 
thousand hectares of area under spices [1]. India stands first in the 
production of most of the spices. Still we are not able to exploit the 
full potential of these spices since these are often subjected to wide 
price fluctuation in the domestic as well as international markets 
which results in fluctuations in production and yield too rendering an 

intense debate on agricultural growth and instability.  

While there is an obvious need for growth in agriculture sector, the 
increased instability in production instills more uncertainty about 
sustainability of agricultural growth in India. Increased instability in 
agriculture augments the risks involved in farm production and ad-
versely affects farmers’ income and decisions to adopt modern 

technologies and make investments in farming. Instability in produc-
tion affects price stability and the consumers, and it increases vul-
nerability of low-income households to market [2]. Mamatha [3] has 
estimated the growth rates of production and export of selected 
spices including turmeric and observed a positive growth rate in 
respect of production and export of these spices. Kumar and San-
karan [4] have analyzed the instability in turmeric production in India 
and have concluded that decrease in area instability has been com-
pensated by the marginal increase in the yield instability during 
1980s. Rao, et al [5] Larson, et al [6] have concluded that instability 
has increased in Indian agriculture during post-green revolution 
period due to adoption of modern technology. The green revolution 
which was mainly confined to cereals especially, wheat and rice, 
also neglected the production of other crops like pulses, oilseeds, 
spices, etc. A number of attempts were made earlier by Hazell and 
Peter [7], Ray [8], Mahendradev [9] and Pal & Sirohi [10] to meas-
ure the extent of instability in area, production and yield of different 
crops, but most of these studies are mainly related to food grains. 
Looking upon the importance of spices, the present study was car-
ried out to examine the growth and instability in area, production 

and yield of major spices grown in India.  

Methodology 

The growth and instability analysis was carried out at national level. 
The study was based on the secondary data obtained from statisti-
cal publications of Spices Board and Indiastat.com The required 
data for the present study was collected for the period 1974-75 to 
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2012-13 which was further divided into three sub-periods, viz. sub-
period I (1974-75 to 1989-90) where the effects of adoption of supe-
rior technology and institutional reforms were found to manifest, sub
-period II (1990-91 to 1999-00) which was the period of wider dis-
semination of technology and was characterized by sustained 
growth in the agriculture sector for over a decade peaking at the 
year 1996‐97and sub- period III (2000-01 to 2012-13) from where 
the deceleration of growth was started and a clear indication of 
slumping of the agricultural sector was visible till the year 2005‐06. 
On the basis of highest area and production five major spices 
namely, pepper, chilli, turmeric, coriander and cumin growing in the 

country was selected for the study. 

Growth Rate Analysis  

In the present study, compound growth rates in area, production 
and yield of spices in the country as a whole were estimated by 

using the exponential growth function of the form, 

 Yt = a bt     (1) 

Where, Yt = dependent variable for which growth rate is estimated 

a = intercept  

b = regression coefficient  

t= time variable  

The growth rate coefficient (b’s) will be computed by transforming 

the equation in log form 

 Log Yt = Log a + t Log b   (2) 

Thus compound growth rate (g) in % will be computed as 

 g = [(antilog of b) – 1) *100]   (3) 

Significance of growth rate was judged by Student’s t-test. 

Instability Analysis 

Instability is one of the important decision parameter in develop-
ment dynamics and more so in the context of agricultural produc-
tion. An analysis of fluctuations in crop output, apart from growth, is 
of importance for understanding the wide fluctuations in crop output 
that not only affect prices and bring about sharp fluctuation in them 

but also results in wide variations in disposable income of the farm-
ers. The magnitude of fluctuations depends on the nature of crop 
production technology, its sensitivity to weather, economic environ-
ment, availability of material inputs and many other factors. High 
growth in production accompanied by low level of instability for any 
crop is desired for sustainable development of agriculture. In this 
study the extent of area, production, and yield instability in major 
spices were examined. The instability in area, production and yield 
of major spices is measured in relative terms by the Cuddy-Della 
Valle index which is used in recent years by a number of research-
ers as a measure of variability in time series data. The simple coef-
ficient of variation overestimates the level of instability in time-series 
data characterized by long term trends whereas the Cuddy-Della 
Valle index corrects the coefficient of variation. The coefficient of 

variation (CV) can be calculated by using the formula 

    (4) 

Where, 

σ = Standard deviation of variables concerned i.e. area/ production/ 
productivity and, 

     = Mean value of the variable. 

The formula suggested by Cuddy & Della [11] will be used to com-
pute the index of instability. 

 Index Instability (CV*) = CV * (1- R2) 0.5   (5) 

Coefficient of variation will be multiplied by the square root of the 
difference between the unity and coefficient of multiple determina-
tion (R2) in the cases where R2 is significant. 

Results and Discussion 

Growth Rates in Area, Production and Yield of Major Spices in 
India 

The compound growth rates (used as growth rates hereafter) of 
area, production and yield of pepper, chilli, turmeric, coriander and 
cumin for the period from 1974-75 to 2012-13 were computed. The 
spice wise result for the country as a whole is presented in [Table-
1]. 
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Table 1- Growth rates in area (A), production (P) and yield (Y) of spices in India (1974-75 to 2012-13) (Percentage) 

Sub-Periods  
Overall 

Spices 
I II III 

1974-75 to 1989-90   1990-91 to 1999-00  2000-01 to 2012-13  1974-75 to 2012-13 

A P Y A P Y A P Y A P Y 

Pepper 2.64*** 4.19*** 1.52** 1.57 3.37** 1.81 -1.17** -3.51** -2.40** 2.39*** 2.88*** 0.48** 

Chilli  0.80** 3.24*** 2.42*** 0.75 4.98*** 4.19*** -0.45 2.72*** 3.2*** -0.03 3.03*** 3.06 

Turmeric 3.5*** 8.5*** 4.8*** 2.18** 6.01** 3.75** 2.37*** 5.77*** 3.20*** 2.73*** 5.66*** 2.83*** 

Coriander 3.1** 3.53** 0.42 3.6 5.32** 1.56 3.8** 6.06** 2.17** 0.85*** 3.21*** 2.34*** 

Cumin 0.42 1.7 1.27 4.5 0.69 -3.74** 4.6*** 9.8*** 4.94*** 5.3 5.75*** 0.41 

Pepper 

The growth rate analysis in pepper revealed that overall sub-period 
I and II emerged out to be better period for pepper with highest and 
positive growth in output, however sub-period III (2000-01 to 2012-
13), recorded a slow pace of growth in pepper which registered a 
negative growth in area, production and yield. Similar results in 
pepper were obtained by Soumya et al. [12] and Jayesh [13] who 
concluded that this was mainly due to decrease in area and produc-
tivity of pepper in Kerala state which is the highest pepper produc-

ing state in India and due to incidence of phytophthora foot rot and 

pest attacks in that period.  

Chilli 

In case of chilli, the area growth showed a decline of 0.75per cent in 
sub period II from previous period. But it is interesting to note that 
despite decline in area growth in sub-period II, there was an in-
crease in output and yield growth, this can be attributed to the 
adoption of new package of practices and with economic liberaliza-
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tion in the period, farmers cultivating chilli gained initially which 
leads to increase in production despite slight or no change in area. 
The area further witnessed a negative growth rate of -0.45 per cent 
in sub-period III. This change in area growth is the effect of change 
in cropping pattern of the farmers growing chilli, severe influence of 
pest and diseases and fluctuations in the prices of chilli during the 
period. The findings of the study were at par with the results ob-
tained by Veena [14] and Rajur et al. [15]. The production and yield 
growth rate showed a decline in sub-period III. Overall the growth 
rate in output and yield was much better in sub-period II than other 

periods. 

Turmeric 

In case of turmeric, [Table-1] reveals that in all the periods, the 
growth rate of production was higher than that of productivity and 
area. The lower growth in area in sub-period II might be due to sta-
bility in area under turmeric, i.e. no scope to allocate more area 
under new planting. Turmeric noticed a decline in output and yield 
growth rate in sub-period III. Report of Karvy Comtrade [16] sug-
gested that this decline is mainly the result of fluctuation in prices of 
turmeric in the period that reached to its lower level and partly due 
to the drought condition in Andhra Pradesh which is the major tur-
meric producing state. Growth recorded in all periods was signifi-
cant at one per cent level, except in sub-period II, which was signifi-

cant at 5 per cent level.  

Coriander 

The growth rate in coriander registered an increase in area, produc-
tion and yield over the periods but it was observed that growth in 
production is higher and significant than the growth in yield. Corian-
der recorded highest output growth (6.06%) in sub-period III, almost 
double than the growth in sub-period I. The increase in production 

can be attributed to higher productivity of coriander in Rajasthan in 
that period which is one of the major coriander growing states in 
India [17]. Yield growth rate also jumped from 0.42 per cent in sub-

period I to 2.17 per cent in sub-period III. 

Cumin 

The growth rate in area, production and yield of cumin has shown 
an increase over the periods recording highest in sub-period III. In 
sub-period II despite increase in the area growth, the production 
and yield growth declines sharply reporting 0.69 per cent in produc-
tion and a negative (-3.74 per cent) growth rate in yield which was 
significant. However, the growth in output regained its pace in the 
sub-period III with a significant growth rate of 9.8 per cent. The 
growth in production was mainly contributed by high productivity 
which was probably attributed to introduction of high yielding varie-

ties coupled with Integrated Nutrient Management. [12] 

Overall analysis of growth in spices reveals that sub-period I (1974-
75 to 1989-90) witnessed a positive and significant growth rates 
with higher production growth for most of spices. Sub-period II 
(1990-91 to 1999-00) also reveals a positive growth in output and 
yield of all the spices except cumin which shows a negative growth 
of 3.74 per cent in yield. It was observed that output growth was 
primarily on account of growth acceleration in yields that offset the 
deceleration in area growth. Sub-period III (2000-01 to 2012-13) 
however, recorded a slow pace of growth in some spices especially 
pepper which registered a negative growth in area, production and 

yield. 

Instability in Area, Production and Yield of Some Major Spices 
in India 

[Table-2] presents the estimates of instability in area, production 

and yield for major spices in India which are discussed below: 
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Table 2- Instability in area (A), production (P) and yield (Y) of spices in India (1974-75 to 2012-13) (Percentage) 

Spices 

Sub-Periods Overall 

I II  III 

1974-75 to 1989-90  1990-91 to 1999-00  2000-01 to 2012-13 1974-75 to 2012-13 

A P Y A P Y A P Y A P Y 

Pepper 13.81 26.63 15.07 8.5 11.77 7.47 9.57 19.05 13.38 13.83 24.91 15.24 

Chilli 6.13 13.26 11.19 6.19 10.15 7.89 7.72 8.29 9.5 8.69 10.33 11.12 

Turmeric 8.76 17.97 11.37 7.15 18.06 14.5 11.48 16.14 7.39 9.11 17.67 12.39 

Coriander 22.6 32.48 14.33 16.4 17.88 10.72 20.51 32.69 13.3 22.86 26.36 15.45 

Cumin 34.01 41.89 18.64 29.89 33.66 12.42 19.91 17.9 14.59 30.66 39.72 20.73 

Pepper 

Area under pepper showed a high instability during sub-period I 
(13.81 per cent) which decreases to 8.5 per cent in the 1990s (sub-
period II). It further rose to 9.57 per cent in sub-period III which was 
the period of negative growth in area, output and yield of pepper. 
Instability in the yield of pepper was more than the instability in area 
in sub-period I. Sub-period II recorded a decline in pepper yield 
instability which almost reduces to half from 15.07 per cent to 7.47 
per cent. The instability again increases in sub-period III to 13.38 
per cent which may be the result of negative growth rate in yield in 
the same sub-period. The ups and downs in yield instability of pep-
per were subjected to favorable and unfavorable climatic conditions 
[12]. Instability in pepper output showed a decline from 26.63 per 
cent to 11.77 per cent in the 1990s. However, the variability in pep-

per production after 2000-01 was considerably higher (19.05 per 
cent) as compared to sub-period II, but lower than that experienced 
in sub-period I. Overall analysis suggest that sub-period II was most 
stable period for pepper which was considered a period of wider 
dissemination of technology and economic liberalization which had 

opened its gates for international markets. 

Chilli   

In case of chilli, the instability in area reported not much increase 
from sub-period I to sub-period II showing instability of 6.13 and 
6.19 per cent respectively. The instability increases in sub-period III 
(7.72 per cent), which may be the result of negative growth rate in 
area in that sub-period. The instability in chilli yield declined by al-
most 30 per cent in sub-period II (1990-91 to 1999-00) from sub-
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period I (1974-75 to 1989-90). Due to this decline in yield instability 
the output in 1990’s also decline by around 24 per cent. However, 
this trend in yield does not carry over further in third sub-period 
(2000-01 to 2012-13) as the instability in yield further increases in 
this period from the previous period but remained low from sub-
period I, while the trend in production remains declining, resulting in 
18 per cent decline in chilies output in sub-period III. Overall the 
instability analysis in chilli reveals stability in production over peri-

ods whereas area and yield showed some variations. 

Turmeric  

For turmeric, the area instability first declined to 7.15 per cent in the 
second sub-period but further increases to 11.48 per cent in the 
third sub-period. It, however, needs to be notice that the yield insta-
bility in turmeric reduces almost to 50 per cent in third sub-period 
from the previous sub-period. The fluctuations in yield of turmeric 
were mainly influenced by the rainfall and other climatic factors. 
Favorable weather conditions prevailing in the major turmeric grow-
ing areas in the country (Andhra Pradesh, Tamil Nadu, Orissa, Kar-
nataka and West Bengal) and the important steps taken by the 
Spices Board, such as providing drying sheets to small and margin-
al growers of turmeric and other spices for drying under hygienic 
conditions, providing subsidies for the small and marginal farmers 
for the construction of concrete drying yards and warehouses, or-
ganization of training programmes for growers on improved technol-
ogies, have led to increased productivity of turmeric in this period. 
Besides, release of high-yielding varieties over the years also has 
made a significant contribution. These Studies are at par with An-
gles et al. [18]. The production instability also follows similar trend, it 
first increases (18.06 per cent) and then declines in sub-period III 
(16.14 per cent), but the amplitude of decline was lower than that of 
yield. These results implied that there was a high instability in sub-

period II than sub-period III. 

Coriander 
The instability analysis of coriander witnessed that area, production 
and yield in sub-period I and sub-period III were almost of the same 
magnitude, though the area and yield instability declines in the sub-
period III but the decline was not much, whereas, sub-period II wit-
nessed a different situation, where area, production and yield insta-
bility declined to a higher extent. Area instability declined to about 
27 per cent, the production instability declines to 45 per cent and 
the yield instability declined to 25 per cent. This declining trend in 
instability in sub-period second is the result of larger spatial expan-
sion under the crop. 

Cumin 
The behavior of cumin is noteworthy. Extent of instability was very 
high in sub-period I which also witnessed low and insignificant 
growth rates in area production and yield. Instability in the area 
under cumin declined from 34 per cent in sub-period I to 30 per cent 
in sub-period II and the decline continued in the sub-period III also. 
It however, needs to be appreciated that the production instability in 
cumin reduces progressively and in sub-period III it was 57 per cent 
lower than that recorded during the sub-period I. It is the yield insta-
bility that largely contributes to variations in output of cumin. Overall 
analysis reveals that there was continuous decline in output and 
yield instability over the periods. 

Conclusion and Policy Implications 

The analysis of growth and instability of spices has revealed that 

almost all the spices have recorded a positive and significant 
growth rate in all the sub-periods, except pepper which showed a 
negative but significant growth in area, production and yield in sub-
period III. Sub-period II emerges to be the stable period in most of 
the spices which also recorded a higher growth rate in area, pro-
duction and yield compared to other sub-periods. This can be at-
tributed to the liberalization policy of government during that period 
which leads to increase in output and yield of these export oriented 
commodities. Cumin showed high growth and a low declining insta-
bility in sub-period III, but spice like coriander showing fast growth 
in output is offset by high or increasing instability. The study has 
shown comparatively instable behavior in most of spices in sub-
period III. There are various sources of instability and growth affect-
ing factors in agriculture sector, in case of spices it was observed 
from the past studies that variation in weather and price fluctuations 
play a pivotal role. Research and policy support is needed for rais-
ing productivity in the rain-fed areas and also for insulating the crop 
sector from year-to-year variations in rainfall. Agricultural practices 
would have to involve the use of varieties and species that have the 
ability to cope with drier conditions, higher temperatures and 
emerging pests and diseases. This would enhance the capacity of 
the farmers to allocate their resources effectively and reduce risks. 
Secondly, the problem of price volatility in spices is also an im-
portant factor for low growth. For farmers to feel committed to spice 
production they foremost need a guaranteed and competitive price 
for their produce, enabling them to support their families. Govern-
ment’s role as a provider of agricultural extension services would 

have to be complementary to the creation of efficient markets. 
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