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ABSTRACT

The  adoption  of  Bacillus  thuringiensis (Bt)  corn  gene  has  increased  production  and  agricultural
information exchange plays a vital role towards sustained production growth. The study examined the
information  system  by  assessing  the  usefulness  of  information,  frequency  of  consultations  and
strength  of  information  exchange  in  Bt  corn  production  in  Cagayan  Province,  Philippines.  Using
descriptive correlation design, it was revealed that both technical and economic information from all
sources were rated useful. Technical information on seed variety, land preparation, weather forecast,
soil management and fertilizer application are frequently utilized while on the economic information
only current market prices was frequently used. Frequency of Consultation with personal information
sources gained the highest mean value of 5.02 signifying a two to three times exchange of information.
Public information sources obtained an average mean of 2.80 which means four or five times contact
in a year. This reveals the gap between the corn growers and public information sources. For the mass
media sources, both radio (4.56) and television (4.72) are frequently used at two to three times a
month. Personal information sources showed strong (224.25 IS) exchange of information between and
among the Bt corn growers which comprise their communication network. Total information scores
from public and mass media information sources revealed weak exchange of information. The total
information score is significantly correlated with membership to organization, years of membership,
nature of membership, land ownership and position in the farm. Total information score from friends,
radio and newspaper showed significant relationship with income. Thus, information exchange with
friends, listening to radio and reading newspaper had a significant influence on the increase of corn
growers’ income.

Introduction

Bt maize was first commercialized in the Philippines
in 2003, with a rapid rise in its uptake. In 2010, over a
quarter million hectares of GM maize were produced
by some 270000 Filipino farmers (1). Its adoption was
mainly intended to resolve the problem of Asian corn
borer,  but  the  major  increase  and  wide-ranging
cultivation of Bt corn in the Philippines is due to its
alleged economic benefits such as increased yields and
increased income for farmers (2).  Also,  though yield
gains  from  improved  weed  control  have  arisen  in
Argentina, Brazil, Philippines and Vietnam, the use of
GM maize has mainly  led to  lower production costs
(3).

Corn production is a major source of livelihood
and income for farmers in Region 02. The Philippine
Statistics  Authority  (4)  reports  that  the  province  of

Cagayan alone accounted for nearly one third or 30.2
per  cent  of  national  output.  However,  maize  yields
remained low (2  metric  tons/ha)  and maize  imports
increased over time (5). Due to the high demand for
corn  for  human  consumption,  livestock  and
manufacturing,  Cagayan  corn  growers  have  also
adopted Bt corn not only to  answer pest and disease
problems, but also to increase productivity.

Access to information on agricultural knowledge
is  essential  in  order  to  boost  farmers'  capacity  to
sustain  and  increase  farm  productivity  (5).
Considerations involve the collection of important and
timely  information  and  the  dissemination  of  new
techniques  and  technologies.  The  provision  of
agricultural  information  is  a  key  element  of  the
advanced  agricultural  system,  because  agricultural
information will effectively fill the information gap by
helping rural farmers to develop (6). Farmers also use
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a variety of contact points  to collect information to
make sound decision-making.  The choice of contact
farmers  will  be  focused  on  the  barriers  to
distribution across social networks. The use of mass
media  to  educate  social  networks  about  new
technologies would increase demand for information
and enable farmers to seek out learning contacts and
expand  learning  (7).  Farmer-leading  demonstration
trials on community-open field days would facilitate
appropriate  exchange  of  information  among  social
networks (8).

Corn growers themselves play a crucial  role in
the transition of suitable agricultural technology and
also  support  extension  staff  to  strengthen  the
delivery  of  extension  services.  However,  there  are
limited data on the agricultural  information system
for  the  production  of  Bt  maize  in  the  region.  The
results  of  this  study  can  therefore  establish
significant frameworks in improving the information
system  for  Bt  corn,  specifically  in  terms  of
information  sources,  usefulness  of  information,
frequency  of  use  of  information,  frequency  of
consultation  with information  sources  and  the
information system reflected in the total information
score. The  total information score demonstrates the
strength  of  the  exchange  of  information  between
corn growers and sources of information that can be
used  as  a  basis  in developing  their  network  and
promoting better extension services. The significant
relationship  between  the  respondents'  farm
characteristics,  income  and  the  total  information
score  was  also  measured  in  order  to  evaluate  the
factors that lead to the improvement of their income.
This  study  can serve  as  a  means  of  enhancing  the
provision of  information  extension services  for  the
production  of  Bt  corn,  thereby  enhancing  the
information  communication  network  and  the
productivity in agriculture.

Materials and Methods

This  is  a  descriptive  correlational  study. The  study
employed  snowball  or  chain  referral  sampling
technique to generate the research informants.  The
Municipal  Agriculturist  Officer  (MAO)  of  the
municipalities  generated initial  respondents.  A total
of  293  corn growers  from  the  six  towns:  Abulog,
Amulong,  Alcala  Gattaran,  Peñablanca  and  Piat
Cagayan who owns at least 0.50 hectares of  Bt corn
were selected as respondents in the study. They were
interviewed and asked to name their closest friends
who were the source of corn production information
and who would make up their personal network. 

A  pre-tested  standardized  questionnaire  was
used  to  collect  quantitative  data  or  variable
information:  sources  of  information,  perceived
degree of usefulness of information, frequency of use
of information, frequency of consultation of sources.

For ethical purposes, prior to the conduct of the
study,  adequate  planning  was undertaken with  the
local government offices. The respondents were told
in  a  consent  form  that  their  involvement  was
completely voluntary and that details would be dealt
with strict confidentiality.

Data Analysis

Frequency count and percentage was used to present
the  socio-demographic  profile  of  the  respondents;
weighted means was used to determine the perceived
degree of usefulness of the information sources and
Pearson Moment of Correlation was used to establish
relationship between the total information score and
socio-demographic profile of the respondents.

The  Bt  Corn  growers’  communication  network
was  analyzed  using  the  frequency  of  contact  with
information sources, perceived degree of usefulness
of information provided and total information scores
from  the  sources  of  information.  Frequency  of
contact  was  evaluated  using  the  scale  and  weights
that were given according to the frequency of contact
for each variable as follows: 

Scale Weights Frequency of Contact/s
0 0 no contact
1 1 once a year
2 2 two or three times a year
3 4 four or five times a year
4 12 once a month
5 30 two or three times a month
6 52 once a week
7 130 two or three times a week and
8 365 contacts once a day

The  perceived  degree  of  usefulness  of
information produced was weighted as follows:

Scale Weights Degree of Usefulness
0 0 not useful at all

0.25 0.01- 0.25 little useful
0.50 0.26– 0.50 moderately useful
0.75 0.51– 75.00 useful

1.0 0.75 – 1.00 very useful

The information system was evaluated using the
total information score (TIS). The formula is adopted
from Demiryurek (9): 

TIS = FC x IU 

where: FC = the number of times farmers come in 
contact with information sources;

IU = the usefulness of information 

Results and Discussion

Socio-demographic  Characteristics  of  the
Respondents

Supplementary  Table  1a describes  the  socio-
economic  characteristics  of  the  Bt  corn  grower
respondents.  The majority  of  respondents  are  male
(76.45 %), the majority (32.08 %) are between 41 and
50 years of age and the average age of respondents
was 49.01 years of age. This confirms that the aging
phenomenon  of  farmers  is  true  of  smallholder
farmers in Asia (10). Most Filipinos regard education
as a top priority for their children, as reflected in the
data. Educational level has shown that most of them
are high school graduates (31.06 %), which indicates
that corn growers are highly literate. The majority of
workers  in  the  Philippines  have completed  at  least
high school; however, better trained workers prefer
to work outside agriculture (11).

A  large  majority  (90.10%)  of  them  are  not
members to organizations.  Corn growers who have
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organizational affiliation (82.76%) has been members
between 0-10 years with a mean of 5.59 years. Many
(89.66%) of them are members while few (10.3%) are
officers. This implies that most of the corn growers
do not participate to corn related organization; thus,
most of them would depend on information available
to them. According to another study,  (12) for every
one-year increase in membership of a farmer group,
there  is  a  0.071  increase  in  the  probability  that  a
farmer will adopt Bt corn. A study (13) suggests that
farmers may set up alliances or organizations to help
provide the inputs they need at lower prices and to
assist them in marketing their products to identified
markets. Market information such as the prevailing
prices offered by traders can also be provided by this
organization.  They can also  capitalize  on obtaining
effective and productive machinery along with their
fellow farmers for those farmers who do not have the
ability to access equipment. 

Supplementary  Table  1b displays  the  farm
characteristics  of the Bt corn growers. A little  more
than  half  (52.90%)  have  been  growing  corn  for
around 21 years. Which means they have dedicated
their lives in growing corn and a good indication that
it is a good source of income. 

Majority  (64.85%)  of  them  are  landowners.  In
terms of farm area planted with corn, most (41.13%)
of them cultivate 1.00 – 1.99 ha. and on average owns
1.52 ha.  It  was mentioned in a study (12)  that  it  is
possible that farmers who own their land are likely to
adopt Bt corn six times over.

While  yield  may  only  be  a  partial  gauge  of
performance,  it  reflects  the  available  production
technology  across  farms.  It  was  revealed  that  the
average  farm  yield  is 82.53  cavans  per  ha  or  4.13
tons. More than half (54.89%) had farm yield of 51-
100  cavans  per  ha.  It  was  also  shown  that  Php
37,302.14 is the average net income per ha. A study
revealed (14) as their produce had better quality and
purity,  Bt  corn  farmers  were  also  able  to  receive
premium prices on the market.

Agricultural Information System

Sources of Information.

The  major  sources  of  information  used  in  this
analysis  are  personal  information  sources:  family
members,  relatives,  friends  and  neighbours;  public
information  sources  are  sources  outside  the
community:  agricultural  technicians,  researchers,
experts, agro-chemical sales representatives; and the
mass media sources are print materials, e-media and
broadcast media. The information is categorized into
technical and economic information.

Usefulness  of  the  information (Supplementary
Table 2) the study describes the condition in which
farmers consider the information produced from the
three  sources  of  having  beneficial  impact  in  corn
production.

The  technical  information  from  the  three
sources  collectively  obtained  a  mean score  of  0.77,
0.73 and 0.73 which indicates that the technical skills
in  corn  farming  are  useful.  From  the  information,
seed variety, land preparation, weather forecast and

harvesting  fertilizer  application  were  considered
very  useful.  Other  information  were  rated useful
except  for  storage  methods  and  techniques  which
was  considered  moderately  useful.  Another  study
(15) claimed that the lack of knowledge of farmers on
market  requirements  and post-harvest  facilities  for
producing  high-quality  maize,  the
trader/processor/integrator  repeated  some  of  the
farmers'  activities,  especially  in  shelling,  drying,
storage and marketing.

The informants claimed that manual harvesting
is still being practiced due to the lack of machinery.
In addition, they reported that corn produced is not
stored for a long time because it is sold immediately
after  harvest,  or  lending  institutions  or  individuals
directly  haul their  produce to cover the loans from
farm  inputs.  According  to  a  study  (9)  with  high
production costs,  they are forced to borrow money
from informal lenders who charge them high interest
rates, or traders who allow them to sell their produce
with a low paddy price right after harvest.

The  weighted  mean  of  economic  information
generated  from the  three sources  is  0.70,  0.72  and
0.71  or  described  as  useful.  Three  items,  current
market  prices  future  market  prices  and  credit
sources have been classified as very useful. The rest
of the information were rated useful, indicating that
they  consider  economic  information  practically
important. A study (16) indicated that the economic
gains is the rise in income by the use of Bt corn  as
feed  rations,  family  members  as  labourers and
children's education is derived from their income in
Bt corn feeds. 

Frequency of utilization of information

Supplementary  Table  3 indicates  the  frequency  of
utilization of information. The weighted mean scores
obtained under the technical information were 0.68,
0.72 and 0.070 respectively rated as frequently used.
Information  on  seed  variety,  land  preparation,
weather  forecast,  soil  management  and  fertilizer
application  are frequently  utilized.  The  rest  of  the
information  are  moderately  used  excluding  storage
methods and techniques that have been used slightly
and moderately.  In terms of  economic information,
only current market prices were frequently used. The
result  suggests  that  corn  growers  relatively  utilize
information  on  the  techniques  on  the  production
component in corn growing. 

Many of  them rarely  practice  storage  methods
and techniques since they directly sell their produce.
Additionally,  information  on  stock/record  keeping,
cooperative  association,  risk  management  in
agriculture were seldom utilized which validates the
findings that most of respondents are not affiliated to
organization. 

Therefore,  equipping  farmers  with
entrepreneurial  skills  and providing  them financial
resources  through  collaboration  between  the
government  with  private  investors  and  socio-civic
organizations  to  revive  interest  in  agriculture  by
positioning it as an enticing and viable alternative is
recommended (17).
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Frequency  of  Consultation  with  Information
Sources

Supplementary  Table  4  presents  the  frequency  of
consultations with information sources. The general
mean  obtained  from  personal  sources  is  5.02  or
consultation  is  carried  out  two  or  three  times  a
month. It was also found out that, once a week, corn
growers  talk  with  family  members  about  corn
farming with a mean of 5.42, which means that the
family  is  the  leading  source of  knowledge for  corn
growing.  Trust  among farmers  may  be  one  reason
why  word-of-mouth,  testimonials,  advice  and  other
types of knowledge from fellow farmers play a key
role in the actions taken by farmers and this level of
confidence  may  be  lacking  in  down-to-earth
communication, such as extension services (18).

Public  information  sources  are  accessed  only
four to five times a year (2.80). However, it is worth
noting  that  most  corn  growers  will  request
knowledge  from  the  Municipal  Agricultural
Technician on the highest average of 3.53. It shows
that the majority of corn growers still trust the people
of  the  Department  of  Agriculture  to  collect
information from the public sources of information.
The  result  justifies  the  claim  (19)  that  access  to
extension services will make a major contribution to
the evaluation of the utility and use of recommended
information  and  technology  by  farmers,  given that
most farmers will meet extension workers only once
a year.

The corn growers often use radio (5.31) and TV
(4.72) as sources of information described as  two or
three  times a  month when it  comes to mass media
sources.  Another  study  (20)  showed that  electronic
communication (radio, TV) can play a vital role in the
timely distribution of critical information to farmers
in  urgent  and  emergency  situations.  Farmers  are
informed about pests and pest control, flooding and
the changing weather promptly and easily. 

Results show that other channels such as printed
materials  and  cellphone  were  used  Four  or  Five
Times a Year while the farm journal/magazine and
the internet two or three times a year.  This  means
corn growers  consult  broadcast  mediums regularly
for information while  occasionally  relying on print
materials  and modern technologies such as cellular
phone and the internet. Lack of connectivity, such as
accessibility and easy access to farmers ' markets and
mobile  networks,  are also some of the key reasons
why farmers use mobile phones less to gain updated
market information on their produce (21).

Total Information Score 

Suggest the strength of contact information between
the  Bt  corn growers  and their  information  sources
classified  into  weak  (IS 74),  moderate  (75<IS<149)˃
and strong (>150). 

Based on the result as shown in Supplementary
Table  5, personal  information  sources  collected  an
average  of  224.25  IS  with  a  range  of  IS  >150.  The
family members earned the highest mean score (240
IS), followed by friends (230 IS), relatives (229 IS and
co-corn  growers  (198).  This  means  that  there  is  a
clear  system  of  knowledge  exchange  between  the

subsystem of personal  information sources and the
distribution of information within and between corn
growers. In addition, it can be concluded that there is
an exchange of information and experience on corn
farming among corn farmers in their own network.
Farmers also rely on their casual social  contacts  as
the most reliable and accurate source of knowledge
on the suitability, feasibility, profitability and use of
new  technologies  (22).  According  to  a  study  (23),
when  making  decisions  on  who  to  seek  advice  or
with whom to exchange inputs, farmers will always
reach out  to  peers  who have  shown clear  signs  of
good farming practices.

The Public information sources were driven by
professional  staff  of  various  institutions  and they
serve  as  information  sources  from  outside  the
communities. Ideally, they are expected to provide
the farmers with scientific and technical extension
support services. As a motivator, trainer, dynamist,
communicator  and  counselor  to  farmers,  the  key
role  of  agricultural  extension  is  to  introduce
sustainable  agricultural  growth  programmes  that
are  unique  to  the  location  and  can  increase
farmers ' income (24). Moreover, a study concluded
(25) that local extension workers who serve as the
direct  source  of  agricultural  information  for
farmers  should  be  given  guidance  on  Bt corn
varieties  so  that  they  can guide  farmers  to  make
informed  decisions;  and  local  extension  workers
should  play  an  active  role  in  monitoring  the
adoption of  Bt corn within  the  locality  to provide
policy decision-making data.

However,  the  results  reveal  that  the  public
information  sources  obtained  a  mean  of  70.80  IS
which  indicates  low  contact  with  the  farmers.
Thus,  farmers  rarely  get  information  from
agricultural  technicians,  university  extension
workers,  researchers and experts.  The informants
mentioned  that  insufficient  funds,  personnel  and
mobility  as  factors.  It  is  suggested  to  conduct
farmer to farmer extension and consider engaging
some  progressive  farmers  as  extension  workers
who may undergo field-based hands-on training to
strengthen  their  technical  knowledge  (18).
According to a study (26) via facilitation, extension
staff will greatly assist farmers in handling position
changes.  Therefore,  recognizing  and  encouraging
role changes is necessary for on-farm experiments
to be maintained.

Mass  media  sources  gained  a  low information
score (40.33 IS). Mass media sources were viewed as
least reliable, and their information was used in the
awareness-raising  process  of  adopting  agricultural
technologies (27). Among the sources, TV (127 IS) and
radio  (110  IS)  obtained  scores  that  fall  within
moderate information score. The result suggests that
farmers  adequately  produce  information  from
watching TV and listening to radio since these are the
commonly  used  and  available  medium  to  transfer
agricultural information to a large number of people.
Radio  and  television  have  been  recognized  as  the
most  powerful  means  of  disseminating  scientific
information to the public (28). The rest of the mass
media channels obtained low information scores that
may be considered least consulted due to the limited
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diffusion  of  information  to  the  farmers.  Likewise,
internet  access  is  limited  for  them  to  search  for
online information. 

Relationship between Variables

Supplementary Table 6 shows the correlation between
farm  characteristics  and  farmers’  total  information
score. It was revealed that membership to organization,
years  of  membership  and  nature  of  membership
resulted to have a relationship with total information
score.  The  members  who  have  been  with  the
organization for a long time especially the officers have
better  access  to  information.  Likewise,  only  land
ownership and position  in the  farm are  significantly
correlated with total information score. Farmers who
do not own and just renting or shared tilling the farm
had higher  information score.  This  means that  farm
owners  had  meager  access  to  information
communication. This findings is related to the study (29)
which claims that renters often use a wider range of
information sources and contact networks than owners.
Renters who practice conservation are more likely to be
early adopters of other technologies because they are
highly networked and not dependent on a single type of
knowledge.

The  relationship  between  the  income  of  the
respondents and the total knowledge score is shown
in  Supplementary  Table  7.  Friends,  radio  and
newspaper  were  found  to  have  a  substantial
contribution  to  the  increase  in  income  among  the
dependent variables considered. A study (30) noted
that interpersonal networks are important to farmers
and influence farmer learning and decision-making,
and farmers often see each other as their key source
of knowledge.

This  is  likely  to  indicate  that  increased
interaction  between  the  corn  farmers  and  their
friends,  listening  to  the  radio  and  reading  the
newspaper,  has  had  an  impact  on  their  income
growth.  Constant  consultation  and  use  of  these
sources can also increase the productivity of farmers.
Previous study (31) found that the related coverage of
weather forecasts and plant protection strategies was
generated  by  newspapers  and  radio  broadcasts  to
address  key  factors  affecting  agricultural
productivity. Minor coverage is also given for other
primary  agricultural  variables,  such  as  technology
and knowledge of crop varieties.

Conclusion

It  was  revealed  in  the  study  that  there  is  a  strong
personal  information  network  among  the  Bt  corn
growers. Organizing them together with the conduct
of  model  farms  visits  and  farmers’  field  day  will
strengthen their connections and network. Given the
gap  between  the  corn  growers  and  public
information  sources,  regular  conduct  of  two-way
exchange of information process between the sources
of information either experts, extension workers-led
or  farmer-led  method  will  facilitate  efficient
generation and application of  relevant  technologies
in Bt corn growing. Linkage between the researchers,
experts,  extension  worker  and  corn  grower

performers  will  intensify  information  delivery
systems and bring relevant  and timely  information
resource needed. TV and radio were often consulted
mass  media  sources,  thus,  regular  TV  agri-
preneurship  and  sustainable,  timely  and  relevant
school-on-the-air programming are recommended. Bt
corn  growers  may  consider  further  studies,  attend
trainings and skills  development to capacitate them
on  business  knowledge  to  optimize  agricultural
returns.  Although  new  technologies  remain  weak
sources,  development  of  ICTs  to  facilitate  the
dissemination  of  information  are  encouraged  to
adapt to the demand of the changing times. This way,
easier access and information exchange will expand
communication  network  thereby  improving  the
delivery of extension services.
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