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Abstract: To achieve gainful development in agriculture to ensure food security in the north-eastern Himalayan
region of India, an initiative was taken to develop mobile phone based agro-advisory system with the objective to
empower the farmers by providing right information at right time through Information and Communication Technol-
ogy mediated extension approach. 2000 farmers and farm women were selected as beneficiaries through snowball
sampling method based on certain criteria. The major features of the system to deliver the farm advices (Pull Based)
and information services (Push Based) through toll free Interactive Voice Response System (IVRS), Smart Phone
Application, Mobile phone and Web based agriculture advisory system. It was found that on an average almost 200
advisories were provided every month, which even shoot up to almost 300 calls per month in the peak Kharif
seasons as bulk of the advisories were provided during the months of May to November as most number of calls
from the farmers came during the period. Majority of the advisories were provided on fishery management practices
(17.32%), source of seed (9.95%), livestock management (9.18%), disease and pest management of crops (8.75%),
training information (9.35%), rural development schemes (7.76%) etc. Moreover, the inclusion of need based train-
ing component and convergence with different extension functionaries helped to develop an ICT based Stakeholder
Interface (Experts-Line Departments-Agripreneurs-Farmers) in the field of agriculture in the region. This alternate
extension system also helped to develop better rapport with the farmers and can be replicated in other hilly region of
the world.

Keywords: Agricultural information, Agro-advisory system, Interactive information dissemination system, Mobile
extension, North-eastern himalayan region

INTRODUCTION also to change (Rivera, 2007). Modern agricultgre i
highly knowledge intensive and requires the suppbrt

In an era of Ilbera_\llzan(_)n of the economy, modemn i mation and Communication Technologies (ICT)
agriculture can thrive with the access to up toedat ¢, planning, decision making and implementation.

"Ffom_‘ation bY the farmir!g commu_nity. Ac_cess to the 1pe internet, mobile phones, television and rad® a
right mformatlon_at the right time in the rightrfoat providing opportunities to connect the people teab

gnd from the right So:jr.?e ma]}/ rs]h'f; the bacl)anceand disseminate information and to bring in a new
Zggfveenhsu.c:(;ess and tai ulre of the Ia_rmer a(agararevolution in agriculture. Being the second largest
2008). The information is also a critical input opulated country in the world, the pressure ofdfoo
important as other key inputs such as credit, seedgnsecyrity is always a matter of great worry foe th
fert!hzers af‘d water. Different sources and chisiné agriculturist in India. In this regard, the relay less
agriculture information can play important rolenieet exploited hilly areas can be made a panacea to the

this requirement (Yadast al., 2011). Agriculture and problem and the north-eastern Himalayan regions of

farmmg, information technalogy, goyernment-_al_l A€ the country has the real potential to provide aokii
in the process of change. These socioeconomidj-poli st 15 poost up the agricultural production fe t

cal_, an(: tec_hnllcal ?hanges_ mewtgk;)ly_ impact thﬂ'_"n country. The ever increasing demand for the ressurc
tution of agricultural extension and bring pressomdt of the population put the pressure on the bioldgica
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resources of the world. The increasing unpredititgbi

development (Saravanan, 2013). ICTs may supplement

of weather and the natural catastrophes in the Himarather than replace traditional extension methosls a

laya region are clear-cut indicators of markedtshif

well as that, new roles for extension agents may

weather patterns in the region (Kumar and Chopragmerge specifically addressing farmers' needs-vis-a

2009). So, an intensive approach towards agrialltur
development of region is the need of the time. ldenc
the coordinated efforts of extension activities the
dissemination of farm information can play a pivota
role. But, agricultural production and productiviy
ways remained a major concern in the region. Like a
other hilly region of the world, tough terrain, kaof

IT (Anastasioset al., 2010). The growing popularity,
access, use of mobile phone technology and its-pene
tration in all the section of the society in Indjave a
unique opportunity in ICT mediated extension foe th
development and deployment of mobile phone based
agro-advisory system. In this backdrop, an effas h
been taken on experimental basis to develop a mobil

trained professionals, inadequate funds alwaysterea phone based agro-advisory system in the region with

hindrance in gainful development of agriculturettie
north-eastern Himalayan region in India. The ghifti
cultivation Jhum) is still the most popular pattern cul-
tivation among all the hilly tribes in the regigdhpugh

in some areas, farmers adopted settled cultivation.

Public participation is necessary to integrate gs@sn
conservation and rural development.

the objective to empower the farmers by providing
right information at right time by implementing miteb
phone based agricultural extension system.

MATERIALS AND METHODS

Development of mobile phone based agro-advisory

Strengthenedystem for the farming communities itself needs

support and more sustainable resource managemeghreful intervention regarding postulating differen

can contribute to strategies as well as for praiaadf

component of the system. The reforms of agricultura

the biological resources and ecosystem (Soni anchdvisory services can combine different reform

Ansari, 2017). Further, difficult terrain, mountairs

elements—such as decentralization, contracting out,

periphery and frequent natural disasters hinder theysing new advisory methods, and changing the man-

development of the region. Due to non-availabitfy
improved technological information to the tribafrfa
ers, agriculture exhibits low unstable productiyity

agement style—in different ways so as to besbfial
circumstances. Different contextual factors neetheo
considered in this regard: the policy environméehé&

which makes food insecurity problem and also posesapacity of potential service providers; the typ@mo-
serious developmental question to the policy makersduction systems and market access of farm house-
Several Information and Communication Technology holds; and the characteristics of local communities
(ICT) mediated extension approaches have beefBirner et al., 2009). The following components were

adopted in different parts of the world. The infarm

employed for the development of mobile phone based

tion through ICTs alone may not create expected deagro-advisory system for the farming communities in
velopment (Obayelu and Ogunlade, 2006, HeeksGaro Hills of north-eastern Himalayan region ofitnd

2010, Sudharshaet al., 2012). Along with appropri-
ate agricultural information and knowledge, fielgha

Establishment of multimedia agro advisory
laboratory and connectivity: A multimedia agro-

onstrations and forward (farm machinery, manure,advisory laboratory was developed, which is equippe
seeds) and backward linkages (post-harvest techyolo with state of art information communication tootsda
and market) need to be facilitated with appropriategadgets to establish the connectivity through der
public—private partnership between knowledge andtive Voice Response System (IVRS), smart phone and

other rural advisory service providers for agriacad
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and fisheries sciences were employed, who works a#o take the benefit of project in maximum extenttigy
Level-l expert to provide need based advisory sessi  beneficiaries; need based training progrmme for the
to the farming community. These agro-associates alsfarmers and farm women in the field of agriculture,
obtain suggestions and advisory from scientistsnfro horticulture, animal sciences, fisheries scienoester-
different research stations and agricultural ursiegr ~ nal and children health and nutrition were condicte
who are involved as Level-ll expert. To developnk |  Delivery of farm advices (Pull Based):To get the
between the farming community and the experts inadvice / information service, the farmers callle tab
laboratory, some field coordinators were employed i through Toll free number, call lands at cloud serve
area-wise taking some villages together. Thesal fiel IVRS guides the farmer through recorded menu (in
coordinators are equipped with smart phone witerint local language). The farmer gets prerecorded logati
net connection and visit a village at least twineai ~ specific information (static and dynamic informafjo
week to help the farmers, who are not well-verséti w on selected areas. Farmer's queries are answered by
cell phone technology, to collect field based peabl the Level-l expert at advisory labs who also recamd
and send it to the lab, to assess the need oftharfg tag the different types of queries for creation\GRS
communities, to organize need based training fonfa database. If the Level-l expert at centre is unable
ing communities etc. answer the query, he/ she records the query and-tra
Need assessment and baseline survepyhe agricul-  fer to the Level-ll experts, who answers the query
tural information and technological needs of tribal tually.
farmers and mobile use pattern were assessed, whidBelivery of information services (Push Based)The
served as the basis to design the content for tielen  system also aggregates location specific data from
extension services. various reliable information sources (Input Deglers
Collection and compilation of localized authentic ~ Financial institutions and IMD, etc.) and dissenténia
information on agricultural aspects: Location spe- to the registered farmers depending on the farmers’
cific contents on agricultural, horticultural anthpta- ~ specified time and mode. These information are eggr
tion crops, animal husbandry, fisheries and heaitth  gated by the system as well as manually by theeptoj
nutrition aspects of villagers were developed temms  staffs. The system architecture has been shown
ized by the multidisciplinary team of experts. Nime- in fig. 1.
dia data base was created in local dialects. Theevo Feedback mechanismThere is also provision of feed
based advisory services can be accessed both ¢y lan-back mechanism in the IVRS system. Agro-
line and mobile phones. Smart phones are required tAssociates are assigned twenty phone numbers each
seek advice in multimedia format. along with farmers’ ID number every week, which is
Registration of farmers and their farms, farm ani- randomly generated by IVRS as Call Back option.
mals and fish Ponds:Each farmers has to registered Agro-Associates call back to those farmers andiyet
to get the desired services by providing requirethits ~ feedback information regarding utility of advisgrso-
(e.g. agri farms, farm animals and fish ponds) éb g vided through voice call, text and voice messagps,
the advisory services. Similarly to get informatisgr-  plication of training imparted and on issues to @ey
vice, they have to select the desired informatioth w  sorts of hindrance in availing advisories thorugRS.
time and mode of delivery. Each farmer was given aAccording to the feedback information received,
unique ID number and all the transactions and aenve required alternation and modifications in the syste
sation were recorded in the database. future strategy for agro-advisory services aredfegti
Conducting awareness and training programme for ~ The software platform used for this agro-advisory
the farmers and farm women: To aware the farming system was ‘Interactive Information Dissemination
communities regarding the services, to encouragmth System (IIDS 2.0), which is developed by Media Lab
Asia, New Delhi (set-up by Ministry of Electronics

00 375327 376 and Information Technology, Government of India).
m: 250 . IIDS is an integration of Toll free Interactive \fei
300 230 ~ 500 Response System (IVRS), Smart Phone Application,

Mobile phone messaging and Web based agriculture
advisory system.

IIDS 2.0 is a pull and push based system where agri
culture related information can be pulled by therfa

ers using the mobile phones. There is a mobila-inte
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Fig. 4. Distribution of Subject Area-wise Agro-Advisories.

then receives individual needs based informatian fo ment of the sample farmers were conducted and the
only those services for which he has subscribeghtb registration of the framers from the field and alsthe

has an option at a later date to either select snore  [IDS 2.0. _
services or unsubscribe to some of the existing serThe call from the farmers and farm women in th¢ tol

vices. The system is connected to a centralized- dat free number started from September'2015 and adviso-
base, which would have all information of the farm, ries were also provided. The distribution of adws
farmer and previous transactions. The experts et ba provided during the period of September'2015 to Au-
end (web application) would have access to the-datagust2016 in different subject area is presented in

base of the farmers while responding to the farsner’ Table 1. From the Fig. 3. it is evident that thékbof
queries. the advisories were provided during the months afyM

The present study was restricted to the Garo léfils to November as most number of calls from the fasmer
Meghalaya in the north-eastern Himalayan of India.and farm women came during the period. This is
Out of five districts in Garo Hills of Meghalayah&@  mainly because, the main cropping season in Irglia i
West Garo Hills district and South West Garo Hills Kharif Season (Autumn Cropping), during the period
district were selected through simple random samgpli of June-July to September-October, which is irgtiat
method (Without Replacement). 1000 farmers from 20with the rains influenced by South-West Monsoon.
villages of West Garo Hills district and 1000 famne But, in North-Eastern Himalayan region of Himalaya,
selected from 20 villages of South West Garo Hills pre-monsoon showers starts from the beginning of Ma
district were selected. So, all together 2000 fasme and monsoon enters in the last week of May andrit ¢
from 40 villages of two districts of Garo Hills veer tinues almost end of October. This part of the diorl
selected through snowball sampling technique. The'eceives highest average rainfall in the world migiri
criteria for selection of villages and farmers wére this period. Farmers in this region cultivate diéfet
availability of mobile phone network in villages) i ~ staple food crops like paddy, maize; summer vegeta-
villages should have traditional and settled calibn, ~ bles, leafy vegetables with the help of monsoomsho
i) farming is the major sources livelihood, igrfners ~ ers in settled cultivation practices. In shiftingltiva-
have less accessibility to scientific farming imfar-  tion (Jhum), farmers usually follow composite farming
tion and v) farmers should have mobile phone connecpractices. This is the main reason of receiving enor

tion. number of calls during this period. Singhal. (2015)
also revealed that highest numbers of the quergs w
RESULTS AND DISCUSSION raised through mobile based agro-advisory system in

Pull based advisories:The research work was initi- the month of May due to the fact that the month of
ated in July’2015 and to develop mobile phone agro-May is the active growing period for rice, gingema
advisory system an Agro-Advisory laboratory was turmeric crops in Meghalaya. But, after the end of
established, which is equipped with state of aiarin ~ 'ainy season, dry season starts from November on-
mation communication tools and gadgets to establisyvards and continues up to April and due to hilly te
the connectivity through IVRS, smart phone and cell"@nS, less water holding capacity of soil and latk
phones with farmers and the experts in laborataty. meticulous water conservation infrastructure anti po
the same time the bench mark survey and need assed§Y: Water scarcity starts even for potable wakRatle
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and Libang (2014) also reported that temporal tria
ity of seasonal and annual rainfall may affect dlyei-
cultural crop production and future water availipil
in the hilly states of north-eastern region of tdwein-
try. Thus, most of the arable land in the studwater-
ing this period remains fallow due to scarcity moiga-
tion water. Very negligible areas under low lanéme
Brahmaputra river basin are under cultivation dyrin
the period and that is why the number of calls ftom
farmers and farm women reduced drastically during
the period as it is evident from Fig. 3. Choudhetrgl.
(2012) also reported that rainfalls during the poen-
soon season play a significant role in the crognisifi-
cation, particularly in rainfed agriculture of noréast

The distribution subject area-wise call received an
advisories provided to the farmers and farm wongen a
depicted in Fig. 4 shows that majority of the adyiiss
were provided on Fishery Management Practices
(17.32%)and also on Miscellaneous type of informa-
tion (20.42%) like weather related information, Isoi
testing information, trial calls to connect IVRSh |
study area, due to heavy downpour during rainy sea-
son, lots of small water bodies are created temibpra
which dried up in dry season. Farmers are generally
make fish farming in these water bodies duringyrain
season, which is the main reason for getting malie c

on fishery management practices. Besides that other
major areas advisories were provided accordingalio ¢
received were source of seed (9.95%), livestock-man
agement (9.18%), disease and pest management of
crops (8.75%), training information (9.35%), rural
development schemes (7.76%) etc. Sieghl. (2015)

also found that the highest number of queries dRSV
based agro-advisory was about the seed and itsesour
and it accounted for 32.91 per cent of the totalrips,
which was followed by crop disease and pest manage-
ment (17.08%) and livestock management (12.36%).
Pushed based advisoriedRastogi and Hassan, (2014)
reported that penetration of mobile phone is mare i
the areas than the television sets. This mightusetd

the period of information technology and reasonable
cost of mobile phones. To supplement the mobile
phone based agro-advisory system and create the de-
mand for information among the registered farmers,
need based, location specific and season basedréxt
voice messages were pushed to the farmers. Lethiri
al. (2017) found that most of the Garo tribal farmers
(79.51%) want information through text messageis as

is easy for those who can read text messages agd th
can keep it as reference information. During the of
season, the farmers want information mainly omtrai
ing (39.51%) and farmers feel that training willghéo
improve their cultivation practices. Thus, a deghil
season-wise schedule of text and voice message were
prepared and twenty five text message and twewgy fi
voice messages were pushed and Filed Coordinators
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ADI%)

117 (5.05%)
402 (17.32%)

180 (7.76%)

Total No. of Advisory
203 (8.75%)

213 (9.18%)
31 (295%)
217 (9.35%)

July’'16 August'16
0 46
1
23 1
10 26
3
32 5 12
1
23

June’l6
13
24
20
67
1
6
14
12

May’'16
18
22
2
15
50

April'l6
12

Feb'16 March'16
8
3
0
3
2

Jan'l6
10
3
12
9

Dec’l5
21
13
12

22
32

Nov'l5
19
27
16
5
29
22

Oct'15
35
36
3
34
8
71
26
27

Sept'l5
2
15
5

Disease and Pest Man- 56

agement of Crops

and 5
35

Development 32

Livestock Management
Fishery Management

Crop Cultivation
Rural

Improvement
Source of Livestock

Training Information
Enquiry about

Area of Advisories
Activities

Source of Seeds

Schemes

SI. No.

Table 1.Month and subject-wise distribution of ago-adviesr
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83 (3.58%)

Project 15

73 (3.15%)

0

22 18 13

7

Marketing of Produces
Nutrient Management

10
11
12

(2558%)

17

26

32 (1.38)

Home Science Related 5

Information

474 (20.42%)

49

42 54 27 84 60

22

21 12

Miscellaneous (Trial 57 39

13

calls, soil testing, weather

report, etc.)

2321 (100%)

161 250 200 326

90

143 95 57 67

327 230

375

Total

(6.94%) (10.77%) (8.62%)  (14.05%)

(3.88%)

(6.16%) (4.09%)  (2.46%) (2.89%)

(9.91%)

(14.09%)

(16.16%)
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