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Abstract 

Recent years in agriculture, there have been a lot of constraints such as climatic change, water scarcity, 

shrinking of lands due to human encroachment, labour shortage, soil nutrition, pests and diseases etc., 

which leads to decline in agricultural productivity. In order to feed the growing-hungry population, there 

is a need for strategic and tactical management in agriclure to increase the yield. Decision Making 

Process (DMP) plays a vital role in meeting the population requirements. Leveraging Information 

Communication Technology (ICT) in Agriculture aids in the development of decision making 

information system called Decision Support System (DSS) that helps the farmers to take suitable 

decisions in a timely manner for maximizing productivity and reducing inputs and their costs. DSS is 

integrated with simulation models, databases for soil, weather and crops, statistics and other information 

technologies. It is a relevant, timely, user-friendly system to assist and manage crop cultivation and 

suggests the appropriate site-specific agronomic practice and recommendations to the farmers without 

affecting the environment. Parameters such as weather, soil properties, water level and pest and disease 

incidence are taken into consideration in DSS thereby facilitating the crop management. The main goal of 

DSS is to increase the agricultural productivity by utilizing the available limited resources. This paper 

reviews the DSS in existence and their benefits in agriculture. 

 

Keywords: Decision making process, crop management, simulation models, site-specific agronomic 

practice recommendations, information communication technology 

 

Introduction 

Traditional methods of agriculture which include ploughing using bullocks followed by 

plough, sowing based on crop calendar, irrigation methods such as furrow irrigation, basin 

irrigation, fertilizers and manure application and harvesting were practiced by farmers based 

on the knowledge acquired from the ancestors. But, in the present scenario, due to various 

constraints in agriculture, farming community requires an advanced technology to maximize 

their productivity which can be satisfied by an information system called Decision Support 

System. Due to water scarcity, it is not so possible for furrow or basin irrigation where the loss 

of water occurs as well as the growth of weeds exists. This can be overcome by the drip 

irrigation system and tile drainage. Through DSS, the field can be irrigated on the basis of soil 

moisture contents thereby reducing water loss. Soil nutrients play an important role in plant 

growth. Soil nutrients do not remain constant on all places. It varies from place to place. When 

fertilizers are applied on to the field to enrich the nutrients manually, it may result in excess or 

deficit. Through Variable Rate Technology (VRT), fertilizers can be applied to the field based 

on the soil requirements. Major agricultural loss is due to pests and diseases. Disease occurs 

when the weather is favourable for the pathogen to survive. Diseases can be forecasted by the 

weather forecasting system integrated with DSS. Farmer, being not aware of the future market 

value may sell his/her produce in the market which does not yield the desired profit. Through 

Market Information System (MIS), it can be overcome thereby the produce can be sold in the 

market at appropriate time for profitable market value. Post harvesting loss can be avoided by 

weather forecasting system as well as market information system. 

Thus, Information Technology (IT) is utilized for aiding the agricultural practices. 
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Decision support Systems 

Different authors have defined the term DSS (Decision 

Support System) in various ways based on their point of view. 

Some of them are: 

According to Finlay (1994), DSS is a computer based system 

that aids the processing or decision making [1]. Turban (1995) 

has defined it specifically as “an interactive, flexible and 

adaptable for supporting the solution of a non-structured 

management problem for improved decision making”[2]. 

Sprague and Carlson (1982) described DSS as “interactive 

computer based systems that help decision makers to solve 

unstructured problems using data and models”[3]. 

 

Architectural components of DSS 

According to Sprague and Carlson (1982), DSS consists of 

Database Management System (DBMS) which stores 

information, Model Base Management System which 

integrates models and dialog generation & management 

system which provides user interface to manage system [3]. 

 

Applications of DSS in agriculture 

1. Nutrient management  

2. Irrigation management 

3. Pest and disease management 

4. Weather forecasting 

5. Crop Simulation 

6. Marketing 

 

Nutrient management 
Nutrient is essential for the plant growth. If the soil nutrient is 
insufficient for the plant, it is enriched with the application of 
fertilizer. Soil nutrient varies from place to place, hence the 
requirement of nutrient varies accordingly. The constant 
application of fertilizer throughout the field may lead to either 
surplus or deficit conditions. Thereby efficient utilization of 
fertilizer reduces fertilizer costs and at the same time 
increases the yield without affecting the environment. Site-
specific Nutrient management is practiced efficiently with the 
help of DSS. Some of the DSS on Nutrient management are 
FarmN is a web-based farm model for nitrogen management 
that assist farmers on the production and losses of N on a 
particular farm [4]. PLANET (Planning Land Applications of 
Nutrients for Efficiency and the Environment) is anutrient 
management decision support system for farmers to adopt 
best management practice in the use of organic manures and 
fertilizer [5]. Decision Support System on fertilizer 
recommendation in crops developed in India is useful in 
maintaining soil health by utilizing optimum resources [6]. 
 
Irrigation Management:  
Water is one of the challenges among farmers. There is a 
great demand for water in today’s world. Water scarcity is the 
major problem faced by the farmers. On account of this 
demand, there is a need for the technology to meet the farmers 
requirements. This can be solved by Decision Support 
System. Hydro-Tech is an irrigation decision support system 
that helps in determining crop water requirements and 
irrigation scheduling in real-time irrigation management [7]. 
CropIrri is an irrigation management decision-making system 
thataids in irrigation plan by predicating soil water content in 
root zone and crop water requirements using meteorological 
data [8]. TropRice is an integrated rice management system 
used for irrigated rice areasin Asia. 
 
Pest and Disease Management 
Plant protection plays an important role in determining yield 
and quality of the agronomic produce. Pest and Disease 

Management DSS has to be integrated with weather 
forecasting DSS as weather plays a major role in the disease 
occurence. Disease occurs when a weather favours the 
pathogen the pathogen to survive. One of the insect 
forecasting tools is SOPRA which renders monitoring, 
managing and providing control measures for the diseases [11]. 
RICEPEST is a pest management model simulating 
yieldlosses due to various rice pests. This model is widely 
used in Tropical Asia [12]. GrapeMilDeWs is an expert based 
DSS for Integrated Pest Management against grapevine 
powdery mildews and downy mildews caused by 
Eryisiphenecator and Plasmoparaviticola respectively [13]. 
Mobile based Expert System (ES) has been developed in 
TNAU which consists of three components. One of the 
components is the Crop Doctor which provides the symptoms, 
identification and control measures of a disease through 
which the disease can be interpreted by comparing the direct 
observation of primary and secondary symptoms of a diseased 
plant with the images in the ES [14]. 
 
Weather Forecasting 
Weather forecasting plays an important role in sowing, 
irrigation, disease prediction, harvesting etc. The primary 
function of weather based decision support system is to 
forecast the weather and facilitates the planning for sowing 
and harvesting. During harvesting, if it rains, there occurs a 
huge loss to the farmers. It can be avoided by forecasting the 
weather. Farm specific Agro Advisory Service is provided in 
which farmers database is created, weather based as well as 
other farm related advisories are sent to the farmers through 
SMS. Even smallholding farmers are benefited by these 
services [15, 16, 17]. 
 
Crop Simulation 
Information need for agricultural decision making at various 
levels has been increasing rapidly due to increasing demand 
for agricultural products and increased pressure on land, water 
and other natural resources [18]. The DSSAT (Decision 
Support System for Agrotechnology Transfer) based crop 
models have been used extensively in predicting the growth 
and yield of crops of about 42 crops, as a crop management 
tool and in climate change studies. DSSAT basedmodels are 
used for evaluating various agronomic practices for optimum 
crop production [19]. 
  
Market Information System(MIS) [20] 
Farmer's effort from tillage to harvest relies on effective 
marketing. As agricultural products are of different nature 
(perishable, bulkiness, price fluctuations etc.,) than industrial 
products,they has to be marketed at right time with right price 
with an accurate market information. This can be achieved 
with the help of MIS. FAO defines MIS as “A service, usually 
operated by the public sector, which involves the collection 
on a regular basis of information on prices and, in some cases, 
quantities of widely traded agricultural products, from rural 
assembly markets, wholesale and retail markets, as 
appropriate, and dissemination of this information on a timely 
and regular basis through various media to farmers, traders, 
government officials, policymakers and others, including 
consumers”. The main purpose of MIS is to provide timely 
and accurate market information thereby helping the farmer's 
and entrepreneurs in effective marketing decision making. 
Market intelligence systems and marketing information 
models are designed to provide marketing insights and 
support the decision makers [21]. 
Some of the MIS and it's services. 
 
a) e-Choupal system of ITC 
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Farmer's are accessed with the different agricultural crop-
specific websites via internet kiosks which is set up in the 
village. The e-Choupal is connected to the websites created in 
local languages for the targeted farmers. 
 
b) National News Service (NNS) 
The MIS services include market research and analysis on 
specific products, frequent updates on demand and prices of 
products. 
Indian Agribusiness Systems Private Limited (IASL): 
It provides the information on 
 prices at major national and international markets 
 price trend forecasting 
 crop forecasting 
 weather news and its impact 
 demand supply analysis 
 expert opinion 
 
It also provides daily details on prices, arrivals and stocks 
from major agricultural markets in India. 
 
c) Agriculture MIS of Indian Government- Agmarknet 
To ensure fair returns to farmer's, Government of India had 
initiated several measures such as regulated markets, co-
operative markets etc., But, Farmers are not benefited much 
due to the absence of timely and accurate agricultural market 
information to make good marketing decisions. To address 
this issue, Government of India has started a scheme called 
“Agricultural Marketing Information System Network 
(AGMARKNET)" that establish a information network for 
speedy collection and dissemination of market related 
information, price related information, infrastructure related 
information thereby improving efficiency in agricultural 
marketing. 
 
Conclusion 
In ancient times, Farmers did not have mobile phones and 
they were unaware of the technologies and development. 
Now, Due to advanced development in technology, there is an 
increased reachability and accessibility of mobile phones 
among farmers. Through which they acquire knowledge on 
agricultural practices and started to implement technologies to 
maximize their productivity and their income. Thus, this 
paper reviewed the benefits of Decision Support System in 
Agriculture. 
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