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Introduction
Over the years, horticulture has emerged as one of the potential agricultural
enterprises in accelerating the growth of economy. Its role in the country's nutritional security,
poverty alleviation and employment generation programmes is becoming increasingly
important. It offers not only a wide range of options to the farmers for crop diversification,
but also provides ample scope for sustaining large number of agro industries which generate
huge employment opportunities.
Ministry of Agriculture has been implementing various programmes and schemes
towards the development of horticulture, under the scheme of Mission for Integrated
Development of Horticulture (MIDH). However, there is still a lot of scope in harnessing the
potential of the horticulture sector. One of the key areas to be looked into is developing
a very accurate and standard inventory system for horticulture crops and practices. As the
majority of horticultural crops are grown as part of the homestead, it is difficult to collect
timely and proper statistics. Considering the fact that India is endowed a great diversity of
agro climatic zones, allowing for production of a variety of horticultural crops such as fruits,
vegetables, flowers, spices, plantation crops, root and tuber crops, medicinal and aromatic
crops. These crops being capital as well as labour intensive, there is great popential to use
modern technologies for development of horticulture.
Horticulture sector has also seen extensive use of remote sensing data.
In fact, the birth of remote sensing applications in the country was in the field of
horticulture, i.e. the conduct of an experiment aimed at early detection of coconut plantation
wilt disease (Dakshinamurty et al., 1971). There has been quite a large number of
studies/application of remote sensing data in horticulture sector, which include inventory
of crop, site suitability, post-harvest infrastructure, precision farming, disease assessment etc.
Apple plantations in Arunachal Pradesh and cultivation of grapes in large areas in Mizoram
are the example of successful use of geomatics in horticulture development and planning,
(Panigrahy and Manjunath, 2009).
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In this context, Ministry of Agriculture & Farmers Welfare launched a programme, called CHAMAN (Coordinated
Horticulture Assessment & Management using geoinformatics) during September, 2014, with an aim to use space
technology for better horticultural inventory and development. The two and half year duration programme has following
objectives.

Objectives of CHAMAN Project
i.

Area assessment and production forecasting of 7 major horticultural crops in selected districts of major states

ii.

Geospatial applications for Horticultural Development and Management Planning

iii. Detailed scientific field level studies for developing technology for crop identification, yield modelling and disease
		assessment
Area and Production Assessment
This first objective has two components: a) Remote Sensing technique and b) Sample survey techniques.
While Mahalanobis National Crop Forecast Centre (MNCFC) is the National Level Agency (NLA) for the remote sensing
component, Indian Agricultural Statistics Research Institute (IASRI) is the NLA for the sample survey component.
This article deals with the remote sensing component of the project.
Area and production assessment is being carried out for selected crops in the selected districts of major states.
The crops were selected based on the production share, as mentioned. All those major States are being covered for a
particular crop, which account for about 70% share of the country’s production and at least 55% of the area of that
crop in the entire country (Table 1). The districts predominantly growing the selected fruit/vegetable crops in the State are
selected for the purpose of area assessment (Figure 1). In total 180 districts of 12 states are covered for Horticulture crop
inventory under CHAMAN project. In the fruit crops only managed orchards are considered. Amongst, vegetables and
spices the major concentrated pockets are being covered. Satellite data such as Resourcesat-2 LISS III (23.5 m resolution),
LISS IV (5.8 m) and LISS IV + Cartosat (2.5 m) merged product are being used depending upon the spatial extent and
heterogeneity of the crop cover (Figure 2). Currently, District/State/National level area and production estimation of
potato are being operationally carried out by MNCFC, while district level Onion area estimates, for selected states, is
being generated by NHRDF (National Horticultural Research & Development Foundation).
Table 1. Horticultural Crops Covered under CHAMAN project and their major growing states, where the assessment will
be carried out
Crop type

Crop

State

Fruit

Banana

Andhra Pradesh, Gujarat, Karnataka, Maharashtra, Tamil Nadu

Mango

Andhra Pradesh, Bihar, Gujarat, Karnataka, Uttar Pradesh

Citrus

Andhra Pradesh, Gujarat, Madhya Pradesh, Maharashtra, Punjab

Potato

Bihar, Gujarat, Punjab, Uttar Pradesh, West Bengal

Onion

Bihar, Gujarat, Karnataka, Madhya Pradesh, Maharashtra,

Tomato

Andhra Pradesh, Bihar, Karnataka, Madhya Pradesh, Odisha, West Bengal

Chili

Andhra Pradesh, Karnataka, Madhya Pradesh, Odisha, West Bengal

Vegetables

Spices

Under this project, satellite data and various
other thematic information, viz. land use/land
cover map, weather and soil data, existing
infrastructure information, socio-economic
data will be analysed in GIS (Geographical
Information System) tools for generating
developmental plans.
The Horticultural development studies can be

- M AY 2 0 1 6

Horticultural Development

NNRMS BULLETIN

Geospatial Technology for

grouped into following categories.
i) Site-suitability: for introduction/
expansion of important horticulture
crops in wastelands, e.g. horticultural
development of Jhum (shifting
cultivation) lands in North Eastern states.
It is also proposed to carry out the
site-suitability for expansion of grape
orchards in different parts of the country.
ii) Post-harvest Infrastructure:
GIS and remote sensing will be
used to assess the need and to
find the optimum locations for infrastructures
such as cold chains, markets, etc. (Figure 3)
Fig. 1: Districts covered under CHAMAN project for crop inventory

iii) Crop Intensification: In areas
where cropping intensity is low and
regions of unutilized/under-utilized,
short duration horticultural crops can be
incorporated into the crop rotation.
iv) GIS Database Creation: Under this
aspect the orchard maps are being generated,
along with different characteristics (age,
Onion Crop in Nashik, Maharashtra as seen in LISS III data

LISS III data showing Banana crop in Bharuch, Gujarat

species, variety etc.), which are being
uploaded on Bhuvan platform for better
management of the Orchards (Figure 4).
v) Orchard Rejuvenation: This would aid
in identifying the plantations/ orchards that
need rejuvenation and assess the shifting of
orchard areas especially of Apples in Himachal

LISS IV Data showing Chili Crop in Dharwad, Karnataka

Mango Orchards in LISS IV+ Cartosat Merged Data
in Saharanpur District, UP

Fig. 2: Various types of satellite data used for horticultural crop inventory

Pradesh, Mango (West Bengal & UP) (Figure 5),
Orange (Darjeeling) and Citrus in Arunachal
Pradesh.

3

vi) Aqua-horticulture: Wetland maps created earlier at 1:50000 scale for the entire country using satellite
data have been used for this study. Various horticultural crops (e.g. Makhana/Fox nut) are grown in wetlands
(Figure 6). A GIS database will be created for selected sites to understand the ecology and economics
of these crops so that these can be replicated.
Research Studies
Differentiation of crops within vegetable crops,
yield modelling, stress detection (disease &
nutrient) are the upcoming research issues
in use of remote sensing in horticulture. It is
proposed that 2 to 3 sites of major vegetable
growing areas (e.g. Malerkotla in Punjab,
Sonepat, Panipat and Karnal in Haryana,
Dhapa Area in Kolkata, etc.) shall be chosen
on pilot basis for collecting multi-level (ground,
airborne, satellite based) data. This would
facilitate in developing spectral signatures
for major vegetables by covering a small area
Fig. 3: Identification of sites for proposed cold storages in Bihar state

(Figure 7) and also develop the respective
methodology for estimation of area and
production for them. This would provide the
framework in preparing estimates of area
and production of vegetables in near future
with use of remote sensing applications for
horticulture. An attempt would be made
to estimate production (acreage and yield)
of Kharif onion using microwave remote
sensing technology.
Precision farming tries to characterize

Fig. 4: CHAMAN portal on Bhuvan showing Mango Plantations

within-field variability in crop and soil
conditions and then adjust the
m a n a g e m e n t p r a c t i c e s a c c o rd i n g l y.
High resolution remote sensing
data has been shown to be useful in
estimating plant parameters and
characterizing plant variability. This study
is being carried out, along with the ICAR
institute, National Research Centre for Grapes
(NRC-Grapes), in selected grape orchards of
Nashik using ground observations and high

Fig. 5: Mango Orchard classified into three classes of age based on tonal and textural
properties

resolution airborne/satellite data.

in this activity. The major responsibility of
project coordination and implementation is
with MNCFC and its incubation, development
Fig. 6: Water Chestnut (PaniSingada) and Fox nut (Makhana) cultivation in
Wetlands of Darbhnga district of Bihar

and technology transfer are with Space
Applications Centre, ISRO. State Horticulture
Departments have a strong role in the
project, not only for providing the crucial field
information, but also providing inputs for
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Implementation Partners

horticultural developmental plans. Institution
wise major responsibilities are summarized
in Table 2.
Fig. 7: Spectral profile of different vegetable crops collected form vegetable
fields in Malerkotla, Punjab

Table 2. Organizations involved in CHAMAN project and their role
Name of the Agency

Responsibility

Horticulture Division, DACFW

Programme Lead

Mahalanobis National Crop Forecast
Centre (MNCFC), DACFW

Coordination, Implementation

Space Applications Centre (SAC), ISRO

Technology Development & Technology Transfer

National Remote Sensing Centre (NRSC),
ISRO

Geospatial Support and Orchard Mapping in
Peninsular India

National Horticultural Research and
Development Foundation(NHRDF)

Implementation Partner, especially for
vegetable crops

India Meteorological Department (IMD)

Yield Model Development

ICAR Centre(s) (e.g. NRC – Grapes)

Knowledge sharing, Field Experimentation, Precision
Farming

State Horticulture Departments

Ground truth collection and development of
implementation plan

State Remote Sensing Centre(s)

Field data collection,Image and GIS analysis

Capacity Building
Capacity building, in the field of geospatial technology for horticulture, is also one of the major goals of
the CHAMAN project. Since State Horticulture Department officials are the end users of the CHAMAN
project, 10 two-day training programmes were carried out for 191 officials of 12 state horticulture
departments (Table 3). The training programmes included lectures on Basics of Remote Sensing & GIS
& their Applications in Horticulture and field demonstrations of field data collection
using smartphones. The trainings were jointly imparted by MNCFC, SAC, NRSC and State Remote
Sensing Centres.
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Table 3. Capacity building activity carried out under CHAMAN project
S.N.

State

Training imparted by

Venue

Participants

1

Bihar

BIRSAC, Patna

23

2

Odisha

ORSAC, Bhubaneswar

12

3

West Bengal

RRSC-E, ISRO, Kolkata

19

4

Punjab

PRSC, Ludhiana

15

5

Gujarat

SAC, Ahmedabad

13

6

Madhya Pradesh

MPCST, Bhopal

21

7

Uttar Pradesh

RSAC-UP, Lucknow

12

8

Andhra Pradesh

NRSC, Hyderabad

10

9

Telangana

NRSC, Hyderabad

16

RRSC-C, ISRO, Nagpur

16

RRSC-S, Bengaluru

20

RRSC-S, Bengaluru

14

10

Maharashtra

11

Karnataka

12

Tamil Nadu

MNCFC

SAC

NRSC
RRSC-C, NRSC
RRSC-S , NRSC

Total

191
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