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Abstract –  
Purpose – The price behaviour of a commodity plays crucial role in farm level crop production planning. Therefore, this 
paper mainly intends to forecast the monthly Cardamom (Large) price for the period of August 2015 to July 2017 using 
statistical time-series modelling techniques. 
Methodology – Box-Jenkins Seasonal Autoregressive Integrated Moving Average (SARIMA) was employed to analyse 
domestic monthly wholesale Cardamom (Large) Price data in Gangtok Market from April 2011 to July 2016. The 
forecasting performance of these models have been evaluated and compared by using common criteria such as: mean square 
error MSE, mean absolute percentage error MAPE, root mean square error RMSE, tracking signal TS, Akaike Information 
Criteria (AIC) and Schwarz's Bayesian Information criterion (SBC). MAD. 
Findings – By working on stata 13, a seasonal ARIMA (p,d,q) (P,D,Q)12 model is constructed based on autocorrelation and 
partial autocorrelation. Finally, forecasts were made based on the model developed. On validation of the forecasts from these 
models, Seasonal ARIMA (1, 1, 1) (0, 1,1)12 model performed better than the others for cardamom prices in Gangtok 
market. The validation percentage ranged between 92 to 116 per cent from August 2015 to July 2016. The forecast results 
did not reveal any specific pattern in the cardamom prices. 
Originality/value – The author has developed a SARIMA model. Thus, SARIMA model can be used to predict the future 
price of cardamom in Gangtok Market of Sikkim State. 
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I. INTRODUCTION & THE PROBLEM 
STATEMENT 
 
Large cardamom, Nepal cardamom or the black 
cardamom belongs to the genus Amomum. Large 
cardamom is a shade-loving plant. It is a crop of 
humid sub-tropics and a semi-evergreen plant. It is 
usually cultivated under forest trees at altitudes 
between 700-1500m above sea level. It is naturally 
found in the steep hills of eastern sub-Himalayan 
region which receive a well-distributed rainfall spread 
around 200 days with a total of about 3,000–
3,500mm/year. Irrigation is necessary during summer 
months as large cardamom plants do not tolerate 
drought. Constant maintenance of optimum soil 
moisture level ensures early fruit bearing. Irrigations 
are done once in every 10 days during December–
April. 
Large cardamom is mainly grown in the sub-
Himalayan hills of Sikkim and Darjeeling, where it is 
called 'thulo elaichi' in local language. It is also 
cultivated in parts of Uttarakhand and in some other 
North Eastern Hill states like Arunachal Pradesh and 
Nagaland. Nepal and Bhutan are the other two 
Himalayan countries where large cardamom is also 
cultivated. Sikkim is the largest producer of large 
cardamom and constitute lion share of Indian and 
world market. The tiny hill-state grows 90% of the 
country's black cardamom commonly called Badi 
Elaichi. 
India is a major producer and consumer of this spice 
crop. India produces about 4,200 tons of cured 
cardamom annually. India was the world’s largest 

exporter of cardamom till 1985. India enjoys a high 
value market of cardamom (small and large) in 
Pakistan, Singapore and the Middle-East. It also 
exports to UAE, UK, Iran, USA, Afghanistan, 
Canada, Malaysia, Argentina, South Africa, Saudi 
Arabia, Kuwait and Australia. Saudi Arabia, Japan, 
the United Kingdom and the United Arab Emirates 
were the major importers of Indian cardamom. 
 
Now, the country exports less than 10 per cent of the 
total production. The main reason for low exports 
from the country are: 
(i) The increased competition from low-cost 
counterparts such as Guatimala and 
(ii) Improvement in domestic consumption 
 
Majority of the spices produced in India is consume 
here only. The major domestic markets in India are 
Amritsar, Kolkata, Delhi, Mumbai and Kanpur. The 
improvement in the living standards and increase in 
the disposable income of Indians have been largely 
responsible for the increase in domestic consumption. 
The exports of value-added products are showing an 
improvement. Seeds of large cardamom contain less 
than 3.5% oil. Its seed have a harsh note with a 
camphor aroma. Cardamom oil and cardamom 
oleoresins are the major value-added products of 
cardamom. European Union countries like Germany, 
the Netherlands and the UK are the major importers 
of these value-added products from the sub-continent. 
The glory of large cardamom has come back after 
decade long low yield, low quality and low price spell 
when sale of Cardamom was started at the auction 
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centres. The organized sales of large cardamom 
through open auction was started in 2010-11 & in that 
year there was a sale of 4 MT followed by 16MT in 
the following year. 
 
The Spices Board which was founded in 1987, under 
the union commerce and industry ministry licenses 
traders and they participate at the different marketing 
centres for auction. The farmers bring in their 
produce to the auction centres, where it is cleaned, 
graded and packed in polythene bags and stored in 
the warehouses of the auction centres. After the 
auctions, the traders who buy the produce bring it to 
the trading centres in Kochi, from where it is 
transported to the upcountry markets or exported. The 
board also organises a buyer-seller meet (BSM) to 
facilitate selling of products by Sikkim's farmers 
directly to exporters. It has helped greatly in 
establishing a direct link between the exporters and 
traders thereby avoiding middlemen in this process. 
The Spices Board is also working to facilitate e-
auctions in Sikkim. In hilly areas, collection and 
transportation of the produce is a problem. Once the 
electronic auction (platform) is set up, farmers need 
not take their produce to the market as e-auction will 
help them to check prices on website and accordingly 
take decision. 
 
Spices Board facilitates auctions of the crop every 
fortnight at the state's market hub of Singtam in East 
Sikkim. This has fetched large cardamom a price of 
1070/kg of dried capsules during the year 2013 & 
currently at around Rs 1,600 a kg vis-a-vis Rs 250 in 
2010. If this trend continues the future of large 
cardamom is bright and there are great opportunities 
for farming community. 
 
Horticulture is one of the major economic activities 
of the people of Sikkim. Large Cardamom, ginger 
and turmeric are the principal cash crops while 
Mandarin orange, guava, mango, banana and so on 
are the principal fruits grown in the state. Therefore, 
Regional Research Station was established during 
1981 at Gangtok, Sikkim to address location specific 
problems and also to undertake research on Large 
Cardamom. This has helped to a great extent in 
increasing the productivity of cardamom. Spice 
farmers could able to enhance their net income by 
meeting the export demands with the surplus 
productivity. 
 
The major spices grown in Sikkim have been tested 
for intrinsic qualities and pesticide residue in the 
board's laboratory in Mumbai. The results confirm 
that spices grown in Sikkim are rich in intrinsic 
parameters and has vast export potential as organic 
products. 
 
The prices of this spice can be predicted in advance 
with the help of cardamom model generated in this 

paper. The same can be texted over mobile phones 
(which all of them have these days) to the sellers. 
This will make them aware about the future prices of 
their product. With the implementation of e-auction, 
the farmers will have wide variety of buyers. All this 
will help them to plan disposing off their produce at 
the appropriate time to get the good return from it. 
 
II. MATERIAL AND METHODS 
 
The various price forecasting Seasonal 
Autoregressive Integrated Moving Average 
(SARIMA) models were tried to identify the most 
suitable model which suits to actual market price of 
cardamom. The secondary data of monthly wholesale 
cardamom prices were collected for the study from 
the published source of Regional Offices of the 
Spices Board, Gangtok. The data of cardamom price 
in Gangtok for the period from April 2011 to July 
2016 was utilized for model fitting and data for the 
priod i.e. from August 2015 to July 2016 was used for 
validation. The details of various price forecasting 
Seasonal ARIMA models are as follows: 
 
2.1 Box-Jenkins Model 
Box-Jenkins (ARIMA) model was used to measure 
the relationship existing among the observations 
within the series. In its general form, the seasonal 
ARIMA model is characterized by a notation as 
ARIMA (p,d,q) (P,D,Q)s, where s is the number of 
periods per season. We use uppercase notation for the 
seasonal parts of the model and is given by the 
equation 

where, B is the backshift operator (By1-yt-1, B2yt-yt- 
2 and so on), the seasonal lag, 'e' and 't' a sequence of 
independent normal error variables with mean 0 and 
variance σ2. ø and Φ are the non-seasonal and 
seasonal autoregressive parameters, respectively. θ 
and ϴ are non-seasonal and seasonal moving average 
parameters, respectively. The p and q are orders of 
non-seasonal autoregressive and moving average 
parameters respectively, whereas, P and Q are that of 
the seasonal auto regression and moving average 
parameters, respectively. Also’d’ and 'D' denote non-
seasonal and seasonal differences, respectively. 
 
The Main Stages in Fitting Box-Jenkins Seasonal 
ARIMA Model are 
i) Identification, ii) Estimation of parameters, iii) 
Diagnostic checking, and iv) Forecasting. 
 
2.2 Identification of Models 
The foremost step in the process of modelling is to 
check for the stationarity of the series, as the 
estimation procedures are available only for 
stationary series. There are two kinds of stationarity, 
viz., stationarity in 'means ‘and stationary in 
'variance'. A cursory look at the graph of the data and 
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structure of autocorrelation and partial correlation 
coefficients may provide clues for the presence of 
stationarity. Another way of checking for stationarity 
is to fit a first order autoregressive model for the raw 
data and test whether the coefficient '1 φ ' is less than 
one. If the model is found to be non-stationary, 
stationarity could be achieved mostly by differencing 
the series or go for a Dickey Fuller test. Stationarity 
in variance could be achieved by some modes for 
transformation, say, log transformation. 
 
The next step in the identification process is to find 
the initial values for the order of seasonal and non-
seasonal parameters, p, q, and P, Q. They could be 
obtained by looking for significant autocorrelation 
and partial autocorrelation coefficients. Say, if the 
second order auto correlation coefficient is 
significant, then an AR (2), or MA (2) or ARMA 
model could be tried to start with. This is not a hard 
and fast rule, as sample autocorrelation coefficients 
are poor estimates of population autocorrelation 
coefficients. Still they can be used as initial values 
while the final models are achieved after going 
through the stages repeatedly. Yet another application 
of the autocorrelation function is to determine 
whether the data contains a strong seasonal 
component. 
 
2.3 Estimation of Parameters 
At the identification stage one or more models are 
tentatively chosen that seem to provide statistically 
adequate representations of the available data. Then 
we attempt to obtain precise estimates of parameters 
of the model by least squares as advocated by Box 
and Jenkins. Standard computer packages like Stata 
13 are available for finding the estimates of relevant 
parameters using iterative procedures. 
 
2.4 Diagnostic Checking of the Model 
After having estimated the parameters of a tentatively 
identified ARIMA model, it is necessary to do 
diagnostic checking to verify that the model is 
adequate. Examining Autocorrelation Function 
(ACF) and Partial ACF (PACF) of residuals may 
show up an adequacy or inadequacy of the model. If 
it shows random residuals, then it indicates that the 
tentatively identified model was adequate. The 
residuals of ACF and PACF considered random, 
when all their ACF were within the limits of 

The minimum Akaike's Information Co-efficient 
(AIC) can be used to determine both the differencing 
order (d, D) required to attain stationary and the 
appropriate number of AR (p) and MA(q) parameters. 
It can be computed as follows 
 
AIC = n(1 + log(2π)) + n log σ2 + 2m 
 

Where, σ2 is the estimated MSE, 'n' is the number of 
observations being used and 'm' is the number of 
parameters (p+q+P+Q) to be estimated. 
 
2.5 Measurement of Forecast Accuracy 
Forecast accuracy is a significant factor when 
deciding among forecasting alternatives. Accuracy is 
based on the historical error performance of a 
forecast. Three commonly used measures for 
summarizing historical errors are the MAD, MSE, 
RMSE and MAPE. MAD is the average absolute 
error, MSE is the average of squared errors, RMSE is 
the root mean square of errors and MAPE is the 
average absolute percent error. The formulas used to 
compute MAD, MSE, and MAPE are as follows: 

Using Stata package for different value of p, d and q 
(0, l or 2), various Seasonal ARIMA models were 
fitted and appropriate model was chosen 
corresponding to minimum value of the selection 
criterion i.e. Akaike Information Criteria (AIC) and 
Schwarz's Bayesian Information criterion (SBIC). 
The monthly wholesale domestic prices data of 
cardamom from Gangtok market were used in the 
SARIMA analysis. 
 
III. RESULT ANALYSIS AND FINDINGS 
 
The results of SARIMA model are presented in Table 
1 and 2 and figure 1, 2 & 3. It can be seen from the 
Table 1 that autocorrelation function (ACF) declined 
very slowly and as many ACF's were significantly 
different from 0 and fell outside the 95 per cent 
confidence interval, the price of cardamom was non-
stationary for Gangtok market. It can be observed that 
the partial autocorrelation function (PACF) declined 
rapidly after the first lag period, which also indicated 
the non-stationarity of the price series. It was 
corrected through appropriate differencing of the 
data. The best model was chosen from the following 
SARIMA models viz., SARIMA (0,1,1) (0,1,1)12, 
SARIMA (0,1,1) (0,1,0)12, SARIMA (1,1,1) 
(0,1,0)12, SARIMA (2,1,1) (0,1,1)12, SARIMA 
(1,1,1) (0,1,1)12 and SARIMA (1,1,2) (0,1,0)12 on 
the basis of the least Akaike Information Criteria 
(AIC) and Schwarz Bayesian Criteria (SBIC). The 
above SARIMA models were estimated through Stata 
13 version of Stata package. The SARIMA model 
(1,1,1) (0,1,1)12 observed least AIC and SBIC 
values. The MAPE for SARIMA (1,1,1) (0,1,1)12 
was also lowest. Thus, SARIMA model (1,1,1) 
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(0,1,1)12 was the most representative model for the 
price forecast of cardamom in Gangtok market. 
The graphical examination of augmented component-
plus-residual plot in figure 1 clearly shows the 
relationship between variables is nonlinear. The 
graph shows a polynomial pattern as well but goes 
around the regression line. 
 

 
Figure-1: Augmented component-plus-residual plot 

 
Table-1: Correlogram of Cardamom Price 

 
 

Table-2: Correlogram of differenced Cardamom Price 

 
 

 
Figure-2: Autocorrelation of Price 

 
Figure-3: Partial Autocorrelation of Price 

 
Diagnostic checking of residual was carried out to 
check the adequacy of the models. The residuals of 
ACF and PACF were obtained from the model which 
is identified as best fit. The adequacy of the model 
was judged based on the value of AIC and BIC. The 
values of the statistics are shown in Table 3. The 
model (1,1,1) (0,1,1)12 was found to be the best 
model for prices in Gangtok market. It can be seen in 
the table that though the value of AIC of this model is 
the second least but the same is selected as it had the 
lowest statistic for MAD, MSE , RMSE and MAPE. 
AIC tends to be more accurate with monthly data. 
Also the co-efficients with this model are signicant. 
 

Table-3: Comparative Performance of Different Price 
Forecasting Seasonal ARIMA Models 

 
The autocorrelation and partial autocorrelation of 
various orders of the residuals of Seasonal ARIMA 
(1,1,1) (0,1,1)12 upto 22 lags were computed and 
shown in Figure 4 and 5, respectively. The figures 
depicted the absence of autocorrelation as the 
autocorrelation and partial autocorrelation functions 
at various lags fall within the 95 per cent confidence 
interval. This proved that the selected Seasonal 
ARINA model was most appropriate for forecasting 
the price of cardamom during the period under study. 

 
Figure-4: ACF of residual from SARIMA (1,1,1) (0,1,1)12 
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Figure-5: PACF of residual from SARIMA (1,1,1) (0,1,1)12 

 
The performance of the seasonal ARIMA forecast 
was measured in terms of Mean Absolute Deviation 
(MAD), Mean Standard Error (MSE) and Mean 
Absolute Percentage Error (MAPE). The comparative 
performances of different seasonal ARIMA models 
are presented in Table 4. 
 

Table 4: Extent of Accuracy through Different Criterion 

 
 
From the Table 4, it can be inferred that the SARIMA 
(1,1,1) (0,1,1)12 model is the preferred model for 
forecasting cardamom price due to the minimum 
value of MAD (66.45), MSE (6786.51), RMSE 
(82.38) and MAPE (0.066) when compared to the 
other models. The actual prices of cardamom in 
Gangtok market and the statically predicted price 
values for these months through seasonal ARIMA 
models are presented in Table 5. In order to check the 
validity of these statically forecasted price values, 
they were compared with the actual values of price of 
cardamom during the period from August-2015 to 
July-2016 (twelve months) which is shown in Table 
5. The accuracy percentages vary from 92 to 116 per 
cent. It was observed that the accuracy percentage out 
of different SARIMA models, the market price of 
cardamom based on value as compared to other 
predicted model prices. This proved that the seasonal 
ARIMA (1,1,1,) (0,1,1)12 model was the best fit 
model for forecasting the price of cardamom for 
Gangtok market during the period under study. 
Finally most parsimonious model whose co-efficients 
are significant has been selected for the forecast. 
Static and Dynamic Forecasts from a seasonal 
ARIMA model that passes the required checks for the 
next two years are shown in Figure 6. The forecasts 
follow the recent trend in the data. 
 
Percentage as well as absolute figures of the Static 
Forecasts from different seasonal ARIMA models for 
the year Aug-2015 to Jul- 2016 are presented in table 
5 and absolute figures of the Dynamic Forecasts 
along with lower and upper limits for the following 

year from SARIMA (1,1,1)(0,1,1)12 Model are 
presented in table 6. 

 
Figure-6: Price Forecast from SARIMA (1,1,1) (0,1,1)12 

 
Table5: Forecast Price of Cardamom by different Seasonal 

Models (Rs/Kg) for the year Aug-2015 to Jul-2016 

 

 
Note – Figures in parentheses are percentage of accuracy. 

 
Table6: Forecast Price of Cardamom from SARIMA (1,1,1) 
(0,1,1)12 Model (Rs/Kg) for the year Aug-2016 to Jul-2017 
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Figure-7: Line of best fit of the Forecast from from SARIMA 

(1,1,1) (0,1,1)12 Model 
 
Figure 7 above depicts the line of best fit with 95% 
confidence intervals. This fit is looking pretty good. 
So, we can say that our model fitting is good. 
 
With this the prediction equation is 

 

 
 
3.1 Forecast Results by SARIMA (1, 1, 1)(0, 0,1) 
12 Model 

 
 
CONCLUSION AND DISCUSSION 
 
Figures 1, 2 and 3 confirm that the cardamom prices 
exhibit volatility. The volatility can be attributed to 
several economic factors 
In the present investigation, series of tentative 
seasonal ARIMA (Box-Jenkins) models were 
developed to produce forecast and to measure the 
forecast accuracy. But, the best model was chosen on 
the basis of least values of Akaike Information 
Criteria (AIC), Schwarz Bayesian Criteria (BIC), 
MAD (average absolute error), MSE (average of 
squared errors), RMSE (root mean square of errors) 
and Mean Absolute Percentage Error (MAPE). After 
performing series of diagnostic test, it was observed 
that AIC (604.3486), MAD (66.45), MSE (6786.51), 
RMSE (82.38) and MAPE (0.066) were least for 
SARIMA (1,1,1)(0,1,1)12 model . It came out to be 

the most representative model for the price of 
cardamom in Gangtok market of Sikkim. The model 
can be used for reaching dependable price forecast for 
the agricultural produce that have immense policy 
implications. 
Cardamom displays huge volatility in pricing as it is 
affected by domestic and international supply demand 
patterns. While the demand has been rising, the 
supply is highly volatile. 
The major reasons for the fluctuating prices are crop 
situation in the major producing countries, domestic 
as well as global demand, seasonal festivals as well as 
carry-over stocks. Though cardamom is a major 
Forex earner for India, it is not a free traded 
commodity in the country. As per the cardamom 
(Licensing & Marketing) Rules, 1987, all the 
producers of cardamom should sell their produce only 
through a licensed auctioneer/dealer and the auction 
system came into existence since then. Spices Board, 
a major commodity board under the Ministry of 
Commerce of the country controls and regulates 
cardamom auction in India. During the last few years 
Indian cardamom price fluctuated between Rs.600-
1700 in the domestic market. 
Prior to the inauguration of the Singtam auction 
center in 2010, farmers often lacked access to crucial 
information, which limits their ability to obtain fair 
prices for their crops. But, now with Singtam auction 
system in place, large cardamom growers have started 
getting good returns of their spice product. This has 
attracted other farmers also towards this spice crop 
cultivation. Many auctions at the Rangpo spices 
board office in Sikkim see more quantity put for the 
auction than the quantity sold these days. The reason 
behind it is that some farmers who expect the prices 
to rise further in the next auctions withdraw their 
product. 
With increase in the number of cardamom 
auctioneers, competition among them eventually has 
increased thereby benefitting the consumers. To 
increase the cardamom trade, more number of 
cardamom dealers license is getting provided to 
interested parties by the Spices Board. 
The price has been forecasted through the model 
generated in this paper by capturing volatility in the 
large cardamom prices. The actual price realized is 
falling very well within the Dynamic forecasted price 
interval with 95% probability. Therefore, this 
forecasted price can be texted to the registered 
farmers, traders and processors, so that they have 
some idea about the future prices of the large 
cardamom spice for next twelve months. Large 
cardamom farmers will be benefited from access to 
the national level community and e-auction. It will 
also force farmers making better cropping, selling / 
buying decisions, increasing farmer's share of the 
price paid by end consumer and improving access to 
finance. 
Bumper crop generates pressure for cardamom prices. 
But in that case higher exports could support the 
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market. Sometimes, lack of availability of exportable 
quality of cardamom is one of the reasons for 
sluggish spot market Demand. India imports 
cardamom annually in order to help limiting the 
domestic price. The climatic condition was generally 
favourable for growth and development of cardamom 
spice crops in 2016. The climate was warm and 
humid and heavy rainfall received in NE region. 
Climate condition was good with pretty good rainfall 
in Sikkim region. Good arrival of the crop in 2016 
resulted in drop in prices compared to the prices in 
the last year. 
Organically-grown large cardamom has burgeoning 
premium-class consumers abroad, whose number is 
increasing day by day. Sikkim, which produces a 
chunk of this high-valued spice, has been declared an 
organic-farming state in the year 2015. Therefore, 
India is likely to witness a rise in demand for its large 
cardamom now in the international market. India is 
focusing more on quality of the product through 
seven international quality laboratories in India in 
order to face competition from countries such as 
Guatemala for cardamom. While India consumes 
about 90% of the produce, Guatemala and Tanzania 
export the entire production. Saudi Arabia claims to 
be the single largest importer of the commodity 
followed by European Union. Other major importer 
countries are Kuwait, United Arab Emirates, China, 
Japan, Hong Kong, Netherlands, Singapore and USA. 
India is also an importer of cardamom, though over 
the years there is declining trend. Pakistan is the 
major importer of large cardamom in addition to 
UAE, Iran, Afghanistan, UK, Malaysia, Japan, South 
Africa etc. 
Spices Board had designed & released the 'Organic 
Sikkim' logo to encourage exports. Multi-tasker 
Spices Board does marketing, research, spread of 
information, linkages between farmers and 
mediations activities also. Under ‘Digital India 
campaign’, e-platform has been launched for 
fortnightly auction in Sikkim's traditional spice 
market of Singtam to boost Large-cardamom 
cultivation & to cut down on middlemen. This will 
ease the post-harvest flow in the trade of the crop. E 
Auction will become direct interface between global 
buyers and Sikkim by passing all the intermediate 
tires which were existing till now. The e-Auction 
system will bring transparency in the auction process. 
Majority of the spices produced in India is consumed 
in India only and merely a fraction of it is being 
exported. The Spice Board has set up two ‘Spice 
India’ signature stores in New Delhi and one at Kochi 
as part of ‘Make in India’ mission, which aims to 
make the country a global hub of indigenously-
developed products and promoting unique brand 
image of Indian spices. Through these stalls, the 
Board intends to familiarize the finest spices and 
value-added products under two different brand 
names “Spices India” and “Flavourit”. 

The chairman of the spice board was heard conveying 
that the expression of Interest (EOIs) for Spice India 
signature stalls has been received from franchises and 
manufacturers across the globe to promote Indian 
spices globally. The Board keeps getting enquiries 
from the countries in the middle-east and the UK. 
Besides, the US and Latin American countries have 
also expressed interest. He also was heard saying that 
the concerned countries will be contacted once the 
processing for finalizing the EOIs of franchise to 
open the stalls is over. 
Recent initiatives such as the new e-auction center, 
judicious use of pesticides, application of bio-inputs 
and setting up of ‘Spice India’ signature stores would 
go a long way in assisting the cardamom industry and 
promoting consumption of the large cardamom spice. 
Albeit Guatemala is the largest producer of 
cardamom in the world but, thanks to the rich genetic 
diversity, scientific production and processing 
practices as well as well-informed planters and better 
institutional support that Indian cardamom is number 
one in quality. 
Degradation of the conserved forest lands and 
cardamom ecosystems is another worrying concern 
common to all of the major cardamom cultivating 
countries. Nepal cardamom productivity is reportedly 
decreasing rapidly due to the various climate induced 
factors. Nevertheless, Global economy and climatic 
conditions would be the two most important factors 
determining the future of cardamom. 
 
REFERENCES 
 
[1] Gupta U., Chhetri P. and. Gudade B.A (2012) The effect of 

different treatments on seed germination of large cardamom. 
Green Farming International Journal Vol.3 (6):747-749. 

[2] Gudade B.A., Chhetri P., Gupta U., Deka T. N. and Vijayan 
A.K. (2013) Traditional practices of large cardamom in 
Sikkim and Darjeeling, Life Sciences Leaflets Vol. 9(9): 62-
68. 

[3] Gupta U., Gudade B.A., Chhetri P. and Harsha K. N. (2012), 
Large cardamom- the lifeline in Sikkim. Indian Horticulture 
Vol. 57 (4): 7-10. 

[4] Harsha K.N., Deka T.N., Sudharshan M.R., Saju K.A. and 
Gupta U. (2011) Cultivation of large Cardamom, Extension 
leaflets of ICRI, RS, Spices Board, Tadong, Sikkim: 1-4. 

[5] Rao, Y. S., Anand Kumar, Sujatha Chatterjee, Naidu R., and 
George C. K. (1993), Large Cardamom (Amomum sabulatum 
Roxb) A Review Journal of Spices and Aromatic Crops 2(1 
and 2): 1-15. (Overview of growth and production of 
cardamom with a focus on Indian condition). 

Website:- 
[1] http://sikkim.nic.in/sws/card_harv.html 
[2] http://sikkimnow.blogspot.in/2014/12/large-cardamom-

auction-fetches-rs-1620.html 
[3] http://www.indianspices.com/research/indian-cardamom-

research-institute 
[4] http://sikkim.nic.in/sws/home_eco.htm 
[5] http://www.indianspices.com/large-cardamom 
[6] http://www.agrihortico.com/tutorialsview.php?id=103 
[7] http://articles.economictimes.indiatimes.com/2016-01-

19/news/69900366_1_black-cardamom-dr-a-jayathilak-
major-spices 


