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ABSTRAK

Penelitian ini dilakukan untuk mengetahui teknologi pilihan petani dalam melakukan praktek
integrasi padi dan sapi, sekaligus mencari faktor-faktor yang mempengaruhi keputusan petani dalam
adopsi integrasi tersebut. Data primer didapatkan melalui wawancara personal dari 198 responden yang
terbagi ke dalam tiga kategori (‘tidak ada integrasi’, ‘integrasi parsial’ dan ‘integrasi penuh’)
berdasarkan pada penggunaan kotoran ternak dan jerami padi di Kabupaten Magelang, Jawa Tengah,
Indonesia. Data dianalisis menggunakan multinomial logistik dengan ‘tidak ada integrasi’ sebagai
kontrol. Hasil penelitian menunjukkan bahwa 60.6% petani telah melakukan ‘integrasi penuh’,
meskipun mayoritas petani tidak menerapkan teknologi fermentasi baik pada kotoran ternak maupun
jerami padi. Keputusan petani dalam menerapkan praktik integrasi padi dan sapi dipengaruhi oleh status
kepemilikan lahan, pendidikan formal, frekuensi jumlah pelatihan yang pernah diikuti dan pengalaman
bertani.

Kata kunci : adopsi, sistem pertanian terintegrasi, multinomial logit

ABSTRACT

The study was conducted to examine the farmers’ choice on the technology of the paddy and cattle
integration farming and determine factors that affected the integrated adoption. Primary data were
collected through personal interview from 198 respondents divided into three categories (‘no
integration’, ‘partial integration’, and ‘full integration’) based on the farmer’s utilization of manure and
crop residues at Magelang Regency, Central Java Province, Indonesia. Then, the data were analyzed by
multinomial logit by using ‘no integration’ as a baseline. The results revealed that 60.6% of farmers had
applied ‘full integration’, although most farmers rarely adopt both fermentation and composting
technology. In conclusion, formal education, frequency of training, and farming experience were found
significant in affecting the integration of paddy and cattle farming practice.

Keywords: adoption, integrated farming system, multinomial logit

INTRODUCTION

Recently, an integrated farming system is
considered a sustainable approach to improve soil
fertility caused by the intensive agriculture
(Lemaire et al., 2014; Kumar et al., 2014). The

integrated farming system is not only known as an
eco-friendly farming but also an efficient system
that enhances small-scale farmers’ income
(Zingore et al., 2009; Uddin et al., 2015). The
system promoted some technologies to utilize
crop residues and livestock manure as an input to
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each enterprise (Lemaire et al., 2014; Soni ef al.,
2014). The linkage between crop and livestock
has proven to improve soil fertility, increase crop
production, reduce cost, and increase farmers’
income (Rusinamhodzi et al., 2015; Uddin et al.,
2015; Widadie and Agustono, 2015; Putra et al.,
2017).

The implementation of integrated farming in
the long-term increased the level of soil organic
carbon (SOC) in Zimbabwe (Rusinamhodzi et al.,
2015). Meanwhile, another study revealed that the
income of integrated farmers was higher than
non-integrated farmers by 25,28% in Bangladesh.
The income also passed the national average
income, while the non-integrated farmers’ income
was still under average (Uddin et al., 2015).
Therefore, this approach is largely applied
especially in developing countries where
agriculture is still the backbone of national
income and primary occupation by rural people
(Kumar et al., 2014; Thornton and Herrero, 2015;
Amare and Simane, 2017). Moreover, most of
rural farmers only cultivated less than 2 hectares,
while livestock production, mainly is the large
animal, is relatively small (Rapsomanikis, 2015).
In addition, this approach is expected to mitigate
GHG emissions, in which the agriculture sector is
one of the contributors (Munandar et al., 2015;
Thornton and Herrero, 2015).

Based on the benefit of the integrated
farming system that has been implemented by
other countries for many years, then the
Indonesian government broadly extended the
practice of integrated farming, particularly in
paddy and cattle commodities. Paddy is
considered a staple food and the most crop
cultivated by rural farmers which accounted for
66% as the most significant contributor in the
food crop sub-sector for supporting the national
income, while cattle are assumed as a vital
instrument of establishing self-sufficient in
farming (Mariyono, 2014; Agus and Widi, 2018).

The study in Benin, Africa, showed that 55%
of farmers adopted partial integration that could
be defined as a practice in utilizing either manure
as fertilizer or crop residues as feed. Meanwhile,
full integration was less adopted, only about 9.2%
of farmers to be interested in the full practice
(Koura et al., 2016). Farmer’s characteristics still
become factors affecting the adoption of
integrated farming practices (Koura et al., 2016;
Agustine et al., 2019; Putra et al., 2019; Widarni
et al., 2020). Many studies also presented that
farmers rarely utilized both composting and

fermenting technologies (Case et al., 2017; Tur-
Cardona et al., 2018). Most farmers still used
unprocessed manure to their farmland, and fresh
straw as livestock feed (Case et al., 2017; Santoso
and Prasetyono, 2018). However, there were lack
of studies on how farmer decide to utilize the
farming waste management technology in the
relation to estimate the paddy and cattle integrated
farming. Therefore, this study aims to examine the
farmers’ choice in practicing the technology of
paddy and cattle integration by estimating the
adoption of farming waste management
technologies. The utilization of manure as
fertilizer and straw as feed is selected as
technologies to estimate how farmers manage the
integration of paddy and cattle farming practice.

MATERIALS AND METHODS

The study was conducted in Magelang
Regency, Central Java Province, Indonesia, from
February until September 2019. The location was
selected with consideration of (1.) The Paddy and
Cattle Integrated Farming System had been
delivered to farmers in the location, (2.)
Agriculture becomes the primary income of the
farmer’s household, who both cultivated paddy
and raised cattle. Multistage random sampling
was adopted to select respondents from 198
smallholder farmers in 7 (seven) districts that are:

* 20 respondents from Bandongan district

* 45 respondents from Candimulyo district

* 9 respondents from Kaliangkrik district

* 13 respondents from Ngluwar district

» 28 respondents from Salam district

* 58 respondents from Sawangan district

* 25 respondents from Windusari district

Data were collected through face to face
interviews with respondents. The questionnaire is
used as an instrument of data collection, which
consisted of farmer’s demography characteristics
and the used of crop and livestock residues. The
definition of all the variables in this study is
shown in Table 1.

The types of integration were divided into
three categories based on the utilizing of manure
and straw as farming resources (Koura et al.,
2016). The three categories of paddy and cattle
integration were identified as: (a) ‘No integration’
which farmer used neither manure to fertilize his
paddy field nor rice straw as cattle feed, (b)
‘Partial integration” which farmer used -either
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Table 1. Description of The Variables

Variables Type and name Description and Measurement Type

Independent variables

Age Age of main farmer in the household in years Continuous

Formal education Formal education of main farmer in years Continuous

Experience Experience on agriculture of main farmer in years Continuous

Participation whether main farmer participated in group (1=Yes, Dummy

0=No)

Frequency of training Number of training that main farmer participated Continuous

Cattle Total number of cattle kept by farmer Continuous

Cattle statue whether cattle were owned by farmer (1=Yes, 0=No) Dummy

Plot size Total land that managed by farmer in hectare Continuous
Dependent variable

Category of integrated ~ The category of integrated that adopted by farmer Categorical

(1=No integration, 2=Partial integration, 3=Full

integration)

manure as fertilizer or rice straw as feed and (c)
‘Full integration” which farmer used both manure
as fertilizer and rice straw as feed.

The estimation model employs the
multinomial logistic regression, which enables to
identify the factors influencing the adoption with
more than two discrete dependent variables (Lin
et al., 2014). The influence of independent
variables on dependent variables (i.e., no
integration, partial integration, and full
integration) is represented on the probability
scores determining by the multinomial logit
model (Rathod et al., 2017). The probability of
farmers’ choice to integrate paddy and cattle
farming from partial integration to full integration
is shown in Pa’ using no integration as a baseline.

The following equation can be described the
multinomial logit model based on Rathod et al.
(2017):

exp(By Xp)

B TR ] ,_
" rl¥e = 0] Y exp(Bp Xp)

where Pr (Y, = b) means the probability of

farmers’ choice of the three choices. o is the
chosen option, either no integration, partial
integration or full integration. X is the predictor
variable vector, B is the estimated parameter

vector, and b symbolize an individual of farmers.
The estimated coefficients of multinomial logit
model present the effect sign of independent
variables on dependent variables (Amare and
Simane, 2017). The marginal effect is estimated
by STATA version 14 to measure each
independent variable’s change effect on the
probability of farmers’ choice in the integrated
paddy and cattle farming practices (Alexander et
al., 2005; Miheretu and Yimer, 2017).

RESULTS AND DISCUSSION

Characteristics of Farmers

Most farmers (60.6%) were regarded as
farmers who used manure as fertilizer and paddy
straw as cattle feed, as shown in Figure 1. This
result showed that farmers in Magelang Regency
commonly practiced full integration farming.

As shown in Table 2, the average of farmers’
age in all categories was 54.16 years old
considered as in the productive age. The average
of farmers’ formal education of full integration
was the highest (7.78 years) or passed the 7th
grade of junior high school, meanwhile 6.63 years

or passed the 6th grade for partial integration, and

5.86 or passed the sth grade for no integration. A
study in Ethiopia showed that education had a
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Figure 1. Farmers was Classified into Three Categories: (1) no integration, (2) partial integration, and

(3) full integration.

Table 2. Descriptive Statistic of The Variables

) _ Mean  No Integration Partial Integration  Full Integration
Variables Unit D
(St. Dev) Mean (St. Dev) Mean (St. Dev)  Mean (St. Dev)

Age Year 54.16 52.71 55.03 53.86
(10.50) (10.88) (8.88) (11.27)
Formal education Year 7.27 5.86 6.63 7.78
(3.38) (2.93) (3.39) (3.35)
Experience Year 2691 20.84 28.55 26.75
(14.65) (13.17) (12.86) (15.58)
Participation Dummy 0.75 0.79 0.72 0.77
(0.43) (0.43) (0.45) (0.42)
Frequency of training Times 1.38 0.43 0.97 1.71
(1.94) (0.85) (1.95) (1.95)
Cattle Livestock 1.85 1.70 1.71 1.94
Unit (1.30) (1.12) (0.89) (1.48)
Cattle statue Dummy 0.64 0.50 0.64 0.66
(0.48) (0.52) (0.48) (0.48)
Plot size Hectare 0.31 0.30 0.34 0.31
(0.29) (0.14) (0.31) (0.30)

positive impact on sustainable agriculture  total area of paddy field. Most farmers of no

practice. Education might help farmers to search
and utilize some information that involved
integrated farming practice (Amare and Simane,
2017).

Farmers who practiced no integration had the
lowest average in experience, frequency of
training, number of cattle in their herds, and the

Farmers’ Choice in Integrating Paddy-Cattle (N.A.A. Widarni et al.)

integration category had never attended training in
contrast to farmers in the other two categories.
Farmers who are more experienced and trained
are more likely to adopt new technology (Asare et
al., 2013). The number of cattle that are kept by
farmers of full integration was the highest (1.94),
then partial integration (1.71), and the lowest was
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no integration (1.70).

Farm Waste Management Technology

Integration of paddy and cattle farming
practices was disseminated in the selected districts
of this study through many programs such as
SIPT (Paddy and Livestock Integrated System)
and SRI (System of Rice Intensification) for many
years. In those programs, technologies of
processing straw (fermenting) and manure
(composting) were also disseminated.

The adopted technology of waste
management, particularly both manure and crop
residue processing by farmers, was presented in
Table 3. It revealed that most farmers from both
partial integration and full integration category
used unprocessed manures as fertilizer (64.7%)
and fresh paddy straw as cattle feed (76.6%).
Some studies revealed that the main reason for
farmers utilized manure as fertilizer was the
ability of manure that could improve the soil
fertility, while the main reason for farmers utilized
straw as feed was farmers holding limited land
fodder (Case et al., 2017; Baba et al., 2019). The
present study showed that 59.1% of farmers
cultivated elephant grass or king grass on the rice
fields’ edge, and 29.8% of farmers did not have
land fodder. Only 11.1% of farmers have land
fodder, but it is less than 0.5 ha.

Although most farmers practiced full
integration farming, the technology of waste
processing was less adopted. Only about 18.2% of
farmers adopted the composting manure, and
3.6% of farmers adopted the fermented straw. The
low rate of adoption on those technologies might
due to the troublesome of technologies such as the
more labor requirement, the need of more

materials), and the high cost (Case et al., 2017,
Baba et al., 2019). Aside from those troublesome,
it could also be related to the complicated of those
technologies and farmers hardly have leisure time
(Lindawati ef al., 2018; Baba et al., 2019). About
55.6% of farmers had other non-farming jobs, so
they rarely had sufficient time, thereby reducing
the intensity of the waste technology adoption.

The Paddy and Cattle Integration Adoption

The factors affecting the integration
categories’ adoption were examined by the
multinomial logit model presenting in Table 4.
The estimated marginal effects and their
significance levels were shown in Table 5. Among
those variables, experience (P<0.05) and
frequency of training (P<0.10) positively
influenced the probability of partial integration
practice. In the case of full integration, frequency
of training (P<0.05), experience (P<0.05) and
formal education (P<0.10) were significant while
all the signs of the regression coefficient of those
variables were positive.

Farming experience positively affected to the
adoption of paddy and cattle farming practices for
both partial and full integration, implying that the
probability of adopting paddy and cattle
integration increases along with farmers’ longer
farming experience. The estimation of marginal
effect for farming experience indicated that a year
increase in farming experience would decrease, at
least, the intensity to adopt no integration practice
by 0.03%. Prior experiences have given farmers
the thought about the inefficiency of non-
integrated farming so that they would realize the
utilization of integrated farming. Those prior
experiences also make farmers adopt integrated

materials (such as the bacteria and other organic  farming handily. A Caribbean Island study
Table 3. Technology Adopted by Farmer
Manure processing Crops processing
Category - - -
No composting Composting Fresh Fermenting

Partial integration 17 0 46 1

(100%) (0.0%) (97.9%) (2.1%)
Full integration 95 25 115 5

(79.2%) (20.8%) (95.8%) (4.2%)
Total 114 25 161 6

(81.8%) (18.2%) (96.4%) (3.6%)
360 J.Indonesian Trop.Anim.Agric. 45(4):356-364, December 2020



Table 4. Determinants Affected the Adoption of Integration Category

Partial Integration

Variables
B St. Error z p value

a. No integration (as a baseline) No outcome

b. Partial integration
Age 0.00426 0.03649 0.12 0.907
Formal education 0.12835 0.11273 1.14 0.255
Experience 0.05464 0.02754 1.98 0.047%*
Participation -1.12635 0.78578 -1.43 0.152
Frequency of training 0.70953 0.42557 1.67 0.095%*
Cattle -0.16836 0.33922 -0.50 0.620
Cattle statue 0.20394 0.63841 0.32 0.749
Plot size -0.12336 1.30249 -0.09 0.925
Constanta -0.25000 2.25625 -0.11 0.912

c. Full integration
Age 0.01303 0.03544 0.37 0.713
Formal education 0.21607 0.11090 1.95 0.051*
Experience 0.05315 0.02685 1.98 0.048%*
Participation -1.19297 0.76964 -1.55 0.121
Frequency of training 0.91497 0.42157 2.17 0.030**
Cattle -0.01643 0.32561 -0.05 0.960
Cattle statue 0.16935 0.62163 0.27 0.785
Plot size -0.87731 1.29942 -0.68 0.500
Constanta -0.91244 2.21277 -0.41 0.680

Number of observations = 198. LR chi2 (18) = 31.85; Prob > chi2 = **; Pseudo R2 = 0.0800; *Significant at
level 10%, ** Significant at level 5%, *** Significant at level 1%.

showed that farmers’ experience would influence
their attitudes about adopting integrated farming
due to their ability and experience when applying
a new practice (Paul et al., 2017).

The frequency of training had a positive
influence on integrated farming practice for both
partial and full integration. Meanwhile, formal
education only affected the adoption of full
integration. A unit increase in the training
frequency would increase the probability of
adopting full integration by 6.97% and decrease
the probability of adopting no integration practice
by 4.94% at once. A unit increase in the number
of years of formal education would increase the
intensity of adopting full integration by 2.37%.

Farmers’ Choice in Integrating Paddy-Cattle (N.A.A. Widarni et al.)

Education might increase farmers' literacy rates so
they would explore more about integrated farming
practice. Moreover, farmers who have a higher
level of education will be more aware of the
importance of attending the training. Farmers who
participate in the training more frequently would
get more required information and skills to
implement integrated farming. The previous study
showed that a higher level of education and
training might enhance farmers’ awareness and
readiness to adopt the integration farming practice
(Asare et al., 2013; Raghav and Sen, 2014; Paul
et al., 2017). Those variables worked together in
increasing  farmers’ understanding of the
integration of paddy and cattle farming practices.
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Table 5. Marginal Effects from the Multinomial Logit of Paddy and Cattle Integrated Farming Practice

No Integration

Partial Integration Full integration

Variables

dy/dx p value dy/dx p value dy/dx p value
Age -0.00056  0.785 -0.00151  0.725 0.00207  0.637
Formal education -0.01070  0.102 -0.01301  0.239 0.02371 0.034**
Experience -0.00320  0.043** 0.00163  0.582 0.00157  0.605
Participation 0.06944 0.126 -0.01567  0.845 -0.05377  0.514
Frequency of training -0.04942  0.055* -0.02031  0.422 0.06973  0.008***
Cattle 0.00475  0.802 -0.03223  0.376 0.02748  0.454
Cattle statue -0.01095 0.761 0.01145 0.871 -0.00050  0.994
Plot size 0.03356  0.657 0.13615 0.222 -0.16971  0.148

*Significant at level 10%, ** Significant at level 5%, ***Significant at level 1%.

CONCLUSION

Most farmers who cultivated paddy and kept
cattle in Magelang Regency were categorized as
full integration farmers. The determinant factors
that significantly affected the integration of paddy
and cattle farming practices were farming
experience, frequency of training, and formal
education. Farmers who had more experience
would decrease the intention to have no
integration farming practice, while formal
education would increase the probability of
adopting full integration. Farmers who often
participated in the training about integrated
farming would also increase the probability of
practicing full integration. However, the
processing technology for both cattle manure and
paddy straw were less adopted by farmers. This
might indicate that the paddy and cattle
integration practiced by farmers remained in a
traditional practice approach rather than a
technological approach.
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