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ABSTRACT

The innovation adoption of integrated crop management consists of two technological components, namely
the basic technology component and the selected technology component. The basic technology component
consists of the use of superior varieties, quality and healthy seeds, provision of organic material, fertilizing
based on plant needs and soil nutrient status, as well as integrated pest control. Whereas the selected
technology component consists of tillage according to season and cropping pattern, crop management,
effective and efficient irrigation, weeding, and handling of harvest and post-harvest. The influence of the
level of innovation adoption of integrated crop management can affect the productivity of lowland rice.
The purpose of this study was to analyze the effect of the level of innovation adoption on the productivity
of lowland rice in farmers group of national strategic food center in Kapuas Regency, Central Kalimantan
Province. Data processing with simple linear regression analysis. The results showed that the level of
innovation adoption had a significant and positive effect on the productivity of lowland rice with a
significance level of 5%. This is proven by the value of t-Statistics (7,651) > T-Table (1,960)(two tailed) and the
value of p (sig.) <0,05. Therefore, the hypothesis which states that the level of innovation adoption had an
influence on the productivity of lowland rice (accepted). The coefficient value of 0.870, this indicates that
there is a positive influence means the higher the level of innovation adoption of Integrated Crop Management
then will cause the higher the effect on the lowland rice productivity. Directly the magnitude of the
contribution of the level of innovation adoption on the productivity of lowland rice is equal to 0,277 (27,7%).
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Introduction

The development of superior varieties of the green
revolution era with uncontrolled chemical input to
increase rice production, in fact decreases the qual-
ity of land, the environment, and the efficiency of
the production system (Zakaria and Nurasa, 2016;
Rasminto and Setiawan, 2018; Pellegrini and
Fernandez, 2018). The profits obtained by farmers

from rice farming are relatively unbalanced with the
costs and labor invested. Learning from this experi-
ence, the Agricultural Research and Development
Agency seeks to produce innovations that can in-
crease farmers’ production and income without
damaging the quality of land and the environment.
The innovation was later popularly known as the
Integrated Crop Management (ICM) model, in line
with the demands of a sustainable green revolution
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that prioritized the improvement of farmer’s income
and preservation of natural resources.

The development of the capacity of farmer
groups in the location of national strategic food cen-
ter in the Kapuas Regency is expected to improve
the quality of human resources in an effort to sup-
port the achievement of targets for the improvement
of rice production and productivity. Empowerment
of national strategic food center farmer groups is an
activity to improve the quality of agricultural hu-
man resources (HR) in supporting the achievement
of specific targets of production and productivity of
7 (seven) national strategic commodities. The seven
commodities namely rice, corn, soybeans, various
chilies, shallot, sugar cane and beef. The target of
seven national strategic commodities needs to be
supported and maintained. Agricultural Human
Resource Training and Development Agency
(AHRTDA) is an institution responsible for prepar-
ing agricultural human resources, either extension
workers, officers and farmers to become reliable ac-
tors through integrated farmer empowerment
movement supported by extension, education and
training (BPPSDMP, 2015). The national strategic
food center farmer group empowerment activities
were carried out at 24.000 Agricultural Extension
Working Areas (AEWA) in 34 (thirty four) prov-
inces sourced from Deconcentration Fund of the
Extension Center (DFEC), 2016 (Ministry of Agricul-
ture of RI, 2015). The purpose of this study was to
analyze the effect of the level of innovation adoption
of integrated crop management on the rice produc-
tivity of national strategic food center in Kapuas
District/Regent, Central Kalimantan.

Research Framework

Adoption of innovation is a mental process (behav-
ior change) in the form of knowledge, attitudes, and
skills in individuals since introducing innovation
until decide to adopt innovation (Seligman, 2006;
Basadur and Gelade, 2006). In the context of the im-
provement of the lowland rice production and pro-
ductivity, the Agricultural Research and Develop-
ment Agency / Badan Penelitian dan
Pengembangan Pertanian introduced the innova-
tion approach of integrated crop management
(ICM) to lowland rice (Rosadillah et al., 2017;
Sembiring, 2018). ICM innovation is expected to in-
crease farmers’ incomes and maintain the quality of
land and the environment. This approach is a holis-
tic and participatory approach adapted to site-spe-
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cific conditions so it is not a technological package
that must be applied by farmers in all locations
(Altieri, 2002; Peeters, 2019; Orlando et al., 2020). In-
tegrated crop management (ICM) is a new innova-
tion to solve various problems in the improvement
of productivity (Sembiringand Abdulrachman,
2018; Luther et al., 2018; Sawitri and Nurtilawati,
2019). Intensification technology is site specific, de-
pending on the problem to be solved. ICM technol-
ogy components are determined together with
farmers through technological requirement analysis.
ICM as an innovative approach in an effort to in-
crease farm productivity and efficiency. There are
two components of the innovation adoption of inte-
grated crop management of lowland rice namely
the basic technology component and the selected
technology component. Where the two technologi-
cal components greatly affect the productivity of
lowland rice.

The level of innovation adoption is the level or
degree of application of ICM technological compo-
nents (Jerop et al., 2018; Jamil et al., 2018; Silva et al.,
2018, Stevenson et al. 2019; Peshin et al., 2019). ICM
of lowland rice is an innovative and dynamic ap-
proach in an effort to increase farmers’” production
and income through the participatory assembly of
technological components with farmers. ICM tech-
nological components are divided based on the in-
dicators of basic technology component and se-
lected technology components. The basic technol-
ogy component is a component that must be applied
(highly recommended) in the implementation of
lowland rice ICM, while the choice of technology
components are several components that can be se-
lected based on location needs (conditions, willing-
ness, and ability of local farmers) (Ministry of Agri-
culture, 2016).

Materials and Methods

Location and Time of theResearch

This research was conducted in Kapuas District /
Regency (Selat and Bataguh Subdistrict), Central
Kalimantan Province. It is one of the national strate-
gic food clusters / centers locations in 34 provinces
throughout Indonesia, from May to October 2018.
Geographically, Kapuas Regency is located between
0°848 “up to 3°27°00" SL and 113°’36 “to 114°44 "00"
EL. Kapuas Regency has a tropical and humid cli-
mate with a minimum temperature ranging be-
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Adoption of Innovation:
Integrated Crop Management (ICM)
¢ Basic Technology Components:
1. New Superior Varieties
2. Quality and healthy seeds
3. Provision of organic ingredients
4. Fertilization based on plant needs
and soil nutrient status
5. Integrated pest control

* Selected Technology Components:
1. Tillage according to season and
cropping pattern.
2. Crop management.
3. Effective and efficient irrigation.
I 4. Weeding.
5. Harvest and Post Harvest Handling.
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Lowland Rice Productivity
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Fig. 1. Frame of Research Concept

tween 21-23°C and a maximum of 36 °C. The inten-
sity of solar radiation is always high and water re-
sources are quite high. The rain mostly falls in De-
cember, between 886-1,789 mm per year; while the
dry month (dry season) occurs in April-August (BPS
of Kapuas District, 2019). The research location
which carried out is one of the national strategic
food centers from 34 provinces throughout Indone-
sia (Fig. 2).

Determination of Sampling Methods

The measurement of the farmer groups’ innovation
adoption used a Likert scale, and the unit of analy-

PETA ADMINISTRASI
PROPINSI KALIMANTAN TENGAH

sis was the farmer groups. The determination of
sampling method used the proportional stratified
random sampling, in which farmer groups in the
research area were recorded and listed, then
grouped into group strata according to the criteria
of the Ministry of Agriculture. Furthermore, each
strata was randomly taken as a group sample (re-
spondents) with the distribution of the number of
groups representing the strata of the beginner and
advanced classes, which amounted to 11% respec-
tively. According to Arikunto, 2013; Schultzberg,
and Muthén, 2018; Wauchope et al., 2019) if the
number of subjects (samples) is large > 100, it can be

PETA
ADMINISTRASI KABUPATEN KAPUAS

Fig. 2. The Map of Location
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taken between 10-15% and 20-25%. Then, the re-
searcher randomly selected 5 members from each of
the selected farmer group consisting of 2 adminis-
trators and 3 members of the non-management
farmer group; so that, the number of respondents
from the two classes of the selected farmer
groups’ability was 155 respondents (Table 1).

Method of data collection

Data collected in this study are primary data and
secondary data. Primary data is data obtained from
respondents through interviews using question-
naires arranged on a Likert scale. Questionnaires are
a number of written questions that are used to ob-
tain information from respondents in the sense of
reports about the person, or thing that he/she
knows. Data collection uses the method of triangu-
lation technique from the problem to be collected.
Triangulation method is a technique of data collec-
tion through interviews, observation, question-
naires, and documentation (Sugiyono, 2017).

Statistical analysis

Based on the research problem, the design of this
study using mixed methods that are a blend
of quantitative and qualitative. Quantitative data
was collected using a questionnaire, while
qualitative data was obtained from interviews with
farmers. This study uses 2 variables, namely:
innovation adoption level and productivity. Data in
this study analyzed using linear regression ap-
proach.
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Test of Hypotesis

Based on the description of the previous theoretical
basis and framework, the hypothesis proposed in
this study is that there is an influence of innovation
adoption level of the integrated crop management
on the productivity of lowland rice.

Discussion

The effect of ICM innovation adoption on the pro-
ductivity of lowland rice

The effect of the variable of the innovation adop-
tion level of ICM on the lowland rice productivity of
the national strategic food center in Kapuas Re-
gency in this study uses simple linear regression.
Based on the regression analysis can be seen in
Table 2.

Based on Table 2, the regression equation is as
follows: Y = 0.870X+ e. The results of the analysis
obtained the value of t , = amounted to 7.651 with
the value of p = 0.000. The value of T-Statistic (7.651)
> T-Table (1.960) (two tailed) and the value of p
(sig.)< 0.05 then can be concluded that the variable
of innovation adoption level has a significant effect
on the productivity with a significance level of 5%
(hypothesisaccepted). Thus, the hypothesis which
states that the level of innovation adoption has an
effect on the productivity of lowland rice (accepted).

The coefficient value of 0.870, this indicates that
there is a positive influence means the higher the
level of innovation adoption of Integrated Crop

Table 1. The Number of Respondents Based on Farmer Groups’ Ability Class

No Ability The Number The Specified Number of Number of
Class ofFarmer Groups Number groupsample respondents

1 Beginner 234 11% 26 130

2 Advanced 42 11% 5 25
Total 276 31 155

Source: Data Processed obtained from The Agriculture Office of the Kapuas Regency (2018)

Table 2. Influence of Innovation Adoption Level on Lowland Rice Productivity

Model Coefficient t P value

Constants 0.524 1.028 0.306

Innovation Adoption Level (X) 0.870 7.651 0.000

Y= Lowland Rice Productivity

R?*=0.277, Alpha (o) = 5%

F calculate = 58.545 with the value of p (sig.) = 0.000
Source: Research Data Processed 2018
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Management model then will cause the higher the
effect on the lowland rice productivity. The contri-
bution of the level of innovation adoption (X) to the
productivity of lowland rice (Y) amounted to (R?) =
0,277. This means that the magnitude of the contri-
bution of the influence of the level of innovation
adoption on productivity is 27,7%, and the rest
72,3% is influenced by other variables which not
included in the model. Could be suspected that
other factors which not included in the model
namely individual characteristics factor (demo-
graphics) among others age, gender, education (for-
mal or non-formal), experience in the farming, mo-
tivation; socioeconomic and cultural factors among
others land area, income, land ownership status,
social status.

Previous research supporting the results of this
study, among others by Kariyasa and Dewi (2012),
Bergtold et al. (2019); Bagheri et al. (2019) which
states that farmers adopt an integrated crop man-
agement approach based on productivity consider-
ations. Islam et al., (2014); Sharma et al., (2019),
Stuart et al. (2018). found that rice productivity was
higher in the ICM approach of 185,4%, when com-
pared with conventional cultivation. ICM in rice
cultivation saves seeds (60.98%), water (63.66%),
reduces costs (70.33%), higher yields, when com-
pared to conventional systems. While Muchtar et al.
(2015) stated that 91,3% of farmers applied all tech-
nologies such as the use of superior seed varieties,
planting with the system of jajar legowo, balanced
fertilization, intermittent irrigation, control of plant
pests (CPP), harvest and post-harvest in integrated
crop management.

Wani et al., (2017) found the fact that ICM prac-
tices of balanced fertilization increase productivity
and income around 30% compared to conventional
farming systems. Nurbaeti et al., (2008) states rice
productivity by planting method of jajar legowo
can increase 15-20% compared to conventional
planting (tegel). The findings of Khatun et al. (2018)
the ICM approach of BRRI and 56 varieties can
maximize rice production in the Barind area,
Bangladesh.

While Hiola and Indriana (2018) found the fact
that the adoption rate of farmers using the jajar
legowo planting system was in the low category,
due to the role of instructors who were still rela-
tively low and not yet optimally applied. On the
other hand farmers are less proactive, less seeking
information. In line with Hiola and Indriana,
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Malahayatin and Cahyono (2017) also found the fact
that farmers are reluctant to apply Jajar Legowo
cropping system innovations because considered
incompatible with the needs of farmers and rela-
tively complicated in the work, while in terms of
production not much different.

Adoption of technology for mechanization of
harvesting activities is more efficient in terms of la-
bor, cost and time, and reduces yield losses (Najafi
and Torabi, 2018; Vanbeveren et al., 2018; Hossen et
al., 2018). Combined harvester machines can save la-
bor from around 40 people/ha to 7,5 people/ha and
can reduce harvest costs up to 30%. Reducing yield
losses from 10,2% to 2%, as well as saving harvest
time from 4 to 6 hours/ha (Office of Agriculture,
2018). According to Gopalakrishnan, (2017),
Purwanti and Susilowati (2018) the negative impact
of the mechanization of agricultural machinery
shifts the institutional pattern of landcultivation
from the sharecropper’s pattern towards working
on their own land.

The development of cropping index / indeks
pertanaman (IP) of lowland rice during the years of
2000 to 2018 continues to experience the IP change,
whereas previously the local farmers implement
crop pattern with IP 100 or planting 1x in a year us-
ing local varieties or seed. But after the introduction
of the integrated crop management (ICM) model in
2007, the cropping pattern changed to IP 200 or
planting 2x in a year and already using new supe-
rior varieties. In terms of productivity has increased
very significantly. The average production of low-
land rice with an IP 100 only produces between 1-2
tons/ha. While the average production of lowland
rice with an IP 200 produces 3-5 tons/ha. (Office of
Agriculture, 2018).

Based on the results of the study, the level of in-
novation of ICM significantly influence on the pro-
ductivity of lowland rice. This is due to the fact that
farmer groups since 2015 have known and imple-
mented ICM innovations. This coupled with the
previous experience namely the Integrated Crop
Management - Field School (ICM-FS) program that
has been introduced to farmers starting in 2007-2014
before the presence of the Integrated Crop Manage-
ment — Adoption Action ICM-AA) program which
carried out massively, so that farmers or farmer
group members are very familiar with ICM technol-
ogy. This is also what causes ICM adoption rates/
level at the research location to be very high or very
much in accordance with the recommendations, so



PRAJAWAHYUDO ET AL.

that it has an impact on the productivity of lowland
rice.

The increase in productivity is also due to the
contribution of academicians from university who
come to the location of research in the context of
development, research and community facilitation
and sharing knowledge innovations and experi-
ences in the case of lowland rice cultivation. One
example is the assistance in the farming demonstra-
tion, where conducted pilot model with a new supe-
rior variety from the breeding result named IR.
Dadahup which until now the superior seed inno-
vation was adopted and there was diffusion among
farmers or farmer group members.
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Conclusion

The level of innovation adoption of integrated crop
management (ICM) has a significant effect on the
productivity of lowland rice. It can be seen that from
the results of the study indicate that the average re-
spondent admitted an increase in the production or
productivity of his/her lowland rice. Directly the
magnitude of the contribution of the level of innova-
tion adoption on the productivity of lowland rice is
equal to 0.277 (27,7%). The results showed that the
level of innovation adoption had a significant and
positive effect on the productivity of lowland rice
with a significance level of 5%. This is proven by the
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value of t-Statistics (7.651) > T-Table (1.960) (two
tailed) and the value of p (sig.) <0.05. Therefore, the
hypothesis which states that the level of innovation
adoption had an influence on the productivity of
lowland rice (accepted). The coefficient value of
0,870, this indicates that there is a positive influence
means the higher the level of innovation adoption of
Integrated Crop Management then will cause the
higher the effect on the lowland rice productivity.
The contribution of the level of innovation adoption
(X) on the productivity of lowland rice amounted to
(R?) = 0.277. This means that the magnitude of the
contribution of the effect of the level of innovation
adoption on productivity is 27.7%, and the rest
72.3% is influenced by other factors which not in-
cluded in the model. Policymakers need to continue
the implementation of ICM innovation technology
on a broader and gradual scale in accordance with
farmers’ readiness by still paying attention and bal-
ancing the technical elements (complexity of the use
of tools and material availability) and economic fac-
tors (affordability of the price of tools or materials).
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