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Abstract

Ghasemi Pirbalouti, A., M. Bahrami, A. Reza Golparvar and K. Abdollahi, 2011. Gis 
based land suitability assessment for German chamomile production. Bulg. J. Agric. Sci., 17: 93-98

German chamomile (Matricaria chamomilla L.) is the most important medicinal herb and new crop. Chamo-
mile crop has recently been exploited to boost cultivation area in Iran. The potential of land for agricultural use 
is determined by an evaluation of agro-ecological variables. Soil, climate and topographical environmental com-
ponents are import agro-ecological variables. Evaluation of ecological variables is usually a first step in land use 
analysis. Geographic Information System (GIS) was used to identify suitable areas for chamomile production in 
north of Khuzestan province, Iran. Relevant environment-components such as soil chemical characteristics (pH, 
EC and organic matter), climate factors (temperature and precipitation) and topography (DEM) at different spatial 
and temporal resolutions were considered. The results of maps this study by ILWIS (version academic 3.0) identified that 
0%, 1.5% (15868.35 ha), 32.7% (345930 ha) and 65.8% (696091.6 ha) of land have currently highly suitable 
(S1), moderately suitable (S2) and marginally suitable (S3) and not suitable (N) for chamomile crop production in 
north of Khuzestan, respectively.  
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Introduction

Natural products can be important sources for 
new pharmaceuticals. Vascular plants continue to 
play a role both as sources of current drugs and 
in drug discovery. In recent years there has been 
renewed interest in natural medicines that are ob-
tained from plant parts or plant extracts. Medici-

nal and aromatic plants (MAP) take a very small 
cultivation area in comparison to other groups of 
cultivated plants. Cultivation has therefore been 
considered an alternative to wild collection, as 
this may help relieve the over-exploitation of 
natural populations of medicinal plants (Mander 
et al., 1996). The objective in commercial me-
dicinal plant production is to produce high yields 
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per hectare with high marker compound content. 
The ecological needs in production are the major 
aspect that influences the yield of all horticultural 
and agronomic crops. 

German chamomile (Matricaria chamomilla) 
is a member of the Asteraceae (Aster family) and 
it’s an annual herb and native to Iran (Reichinger, 
1977), Western Asia and Europe that grows as a 
wild plant (Pourohit and Vyas, 2004). Chamomile 
is one of the most important medicinal plants in 
the world trade that has many applications in drug 
and sanitary industrials. Chamomile has medicinal 
attribute such as antiseptic and therapeutic use, 
anti-inflammatory (Pourohit and Vyas, 2004), 
antispasmodic (Pourohit and Vyas, 2004), and 
antimicrobial (Letchamo and Marquard, 1993). 
German chamomile is a new crop (alternative) has 
recently been exploited to boost cultivation areas 
in world and Iran. 

The problem of selecting the correct land for 
the cultivation of a certain agriculture product 
is a long-standing and mainly empirical issue. 
Although many researchers, organizations, in-
stitutes and governments have tried to provide a 
framework for optimal agricultural land use, it is 
suspected that much agricultural land is used at 
below its optimal capability (Boonyanuphap et 
al., 2004). The increased need for herbal drugs 
production and the shortage of resources stimulate 
a need for sophisticated methods of land evaluation 
to aid decision makers in their role to both pre-
serve highly suitable lands and satisfy producers’ 
demand for increased profit (Ghasemi Pirbalouti 
et al., 2008). Land evaluation is a procedure that 
involves a lot of information which is distinguished 
by its geographic and multivariate character (FAO, 
1996). The potential of land for agricultural use is 
determined by an evaluation of the climate, soil 
and topographical environmental components, and 
the understanding of local biophysical restraints 
(Ceballos-Silva and Lopez-Blanco, 2002). This 
evaluation is an essential step for sustainable culti-
vation of medicinal plants. It is necessary to assess 
the land suitability for medicinal herbs cultivation 

in the area by integrating various kinds of informa-
tion with spatial analysis technique. 

Geographic Information System is an organized 
collection of computer hardware, software, geo-
graphic data and personal designed to efficiently 
capture, store, update, manipulate, analysis and 
display all forms of geographically referenced 
information (ESRI, 1996). GIS has the ability to 
perform numerous tasks utilizing both spatial and 
attribute data. This powerful tool allows decision 
markets to simulate effects of management and 
policy alternatives within a geographic area prior 
to implementation. Also, GIS is a tool that can be 
used to predict alternative crop growth and yield 
(Ghasemi Pirbalouti et al., 2008).  

GIS can be effectively applied to handle such 
kinds of work and to complete study objectives, 
these are (1) to construct the geographical data-
bases of land suitability for German chamomile 
(Matricaria cammomilla) cultivation, (2) to assess 
land suitability for chamomile using Geographic 
Information System and (3) to select the possible 
lands for new chamomile cultivation in Khuzestan, 
Iran.

Materials and Methods

The study carries out in Khuzestan province, 
southwest Iran, which is one of the most important 
areas for crops production in Iran. The study area 
covers approximately 1057890 hectares of total 
area of Khuzestan province (Map 1). This area is 
located between latitude 31º 39′ N and 32º 58′ N 
and between longitude 48º 16′ W and 49º 52′ W. 
The elevations range between 0 and 3700 masl. 
The natural vegetation is rangeland and oak for-
est; most of the areas are used for agriculture. The 
chamomile crop was chosen in this investigation 
because has recently been exploited to boost cul-
tivation areas in Iran.

Meteorological information was obtained from 
variation weather stations located within the study 
area and the surrounding zone. The number of 
years registered at the weather stations ranged from 
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10-15. Average values for each variable per 10-day 
calendar period were calculated. The minimum and 
maximum temperature maps were adjusted by a 
thermal gradient. This regional thermal gradient 
was generated by a regression model that took 
into account the elevation and temperature of 
weather stations located in Khuzestan province, 
Iran. Chemical soil characteristics (pH, EC, and 
organic matter) were taken from a soil-sampling 
from 518 farms of agriculture lands of north of 
Khuzestan province. The slope and elevation infor-
mation were obtained from the Digital Elevation 
Model (DEM) using two well-known GIS software 
packages ILWIS (version academic 3.0). The 
DEM used in the study has a spatial resolution of 
3 arc-secs in geographical coordinates. This cor-
responds to a pixel size of approximately 80 m at 
the latitude of Khuzestan province. This array was 
geo-referenced using a metric UTM coordinate 
system and the geometric correction was carried 
out in the GIS ILWIS (ITC, 1998). 

Geographic Information System (GIS) was 
used to build the geographic and ecological 
database for chamomile cultivation as well as 
for land suitability assessment and chamomile 
sustainable cultivation using multifactor spatial 
analysis. Using Global Positioning System (GPS)1 

during field in 2006-2007 collected the location 
of farms. Study on spatial distribution pattern in 
importance variables provide information about 
current environmental situation in geographic. 
All scored variables, which resorted in vector-
based geo-database, were converted into the raster 
–based datasets with 100-meter grid cell size. The 
restricted area was overlaid with the classed cur-
rent environmental suitability datasets using the 
multiple overlay operation to assess land suitability 
for chamomile cultivation. 

Results and Discussion

Climate, soil chemical characteristics and DEM 
data layers were prepared and suitability classes 
were determined, using modified FAO method, 
were matched against specific German chamomile 
requirements derived from agricultural experi-
ments and literature review.  In the first stage, suit-
ability was assessed in terms of topography. Eleva-
tion alone did not affect land suitability, because 
this factor affected on climatic, soil and agronomic 
management variables (Ghaffari et al., 2000). The 
result of raster map of slope in study lands identi-
fied that 32.4 % (3429892.5 ha), 9.7% (1020480 
ha), 5.1 % (540117.5 ha) and 52.8% (5383090 

1- Garmin Etrex Vista Model 

Map 1. Location of the study site, north of Khuzestan Province, I.R. Iran

Khuzestan Province
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ha) of land have highly suitable (slope 0-2.5 %), 
moderately suitable (slope 2.5-5 %), marginally 
suitable (slope 5-7.5 %) and not suitable (slope > 
7.5 %) for irrigated German chamomile production 
in north of Khuzestan Iran, respectively. Sys et al. 
(1991) believed that, on slopes than 20%, mecha-
nization become impossible and for slope less than 
20 percent there are still important variations in 

productivity according to variation in slope. Also, 
Bagli et al. (2003) reported that on slopes less than 
5%, irrigation of crops become possible. 

The result of raster map for elevation indicated 
that 16.3% (172716 ha), 29.5% (312638.8 ha), 
46.9% (498000.3 ha) and 7.1 % (74537 ha) of 
study area have highly suitable (S1), moderately 
suitable (S2), marginally suitable (S3) and not 

Map 2. Raster map of overlay topography 
by simple limitation approach

Map 3. Raster map of overlay climate variables 
by simple limitation approach

Map 4. Raster map of overlay soil chemical 
characteristics by simple limitation approach

Map 5. Raster map of overlay climate, soil 
chemical characteristics and topography by SLA
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suitable (N) for German chamomile cultivation, 
respectively. 

The results of overlay raster maps for topog-
raphy by simple limitation approach indicated 
that 0.9%, 11.5 %, 33.9% and 53.7% of lands 
have highly suitable (S1), moderately suitable 
(S2), marginally suitable (S3) and not suitable (N) 
for German chamomile cultivation, respectively 
(Map 2).

The results of overlay maps for climate vari-
ables (maximum and minimum daily average 
temperature, monthly precipitation and number 
of freezing days) by simple limitation approach 
indicated that 13.5% (457731.3 ha), 39.8 % 
(391205.2 ha), 46.6 % (132969 ha) and 0 of lands 
have highly suitable (S1), moderately suitable (S2), 
marginally suitable (S3) and not suitable (N) for 
German chamomile cultivation, under irrigation 
in study area, respectively (Map 3).

The results of overlay maps for soil chemical 
characteristics (OC%, Ec and pH) by simple limi-
tation approach (SLA) indicated that 3.5 % (31497 
ha), 5.8 % (52638.3 ha), 70.7 % (645065.5 ha) and 
20.1% (182895.3 ha) of lands have highly suitable 
(S1), moderately suitable (S2), marginally suitable 
(S3) and not suitable (N) for German chamomile 
cultivation, under irrigation in study area, respec-
tively (Map 4).

In general, land suitability assessment by simple 
limitation approach for overlay maps (climate, soil 
chemical and topography characteristics) indicated 
that 0%, 1.5% (15868.35 ha), 32.7% (345930 ha) 
and 65.8% (696091.6 ha) of land have currently 
highly suitable (S1), moderately suitable (S2) and 
marginally suitable (S3) and not suitable (N) for 
chamomile crop production in north of Khuzestan, 
respectively (Map 5).

Conclusions

This research confirmed that climate and to-
pography environment-components proved to be 
useful in the identification of suitable areas for 
German chamomile production, within a GIS en-

vironment. This investigation is a climatologically 
evaluation that provides information at a regional 
level that could be used by farmers to select their 
crop pattern. As well, decision-making regarding 
adequate crop patterns could be based not only 
on the information provided by this approach, but 
also on other aspects such as: production supports, 
marketing, technological level, and economic 
evaluation, in addition to local customs, which 
are also highly important (Ceballos-Silva, and 
Lopez-Blanco, 2002). The main limiting factors 
are the geomorphology (slope and elevation) and 
climate (precipitation) and agronomic manage-
ment (sowing date, irrigation and weed control) 
characteristics in study areas.    
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