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ABSTRACT

The objective of this research is to examine the differences variations in cassava productivity between farmers
who adopted the technology of double-row cultivation and those who did not, as well as the income derived
from cassava farming in Sukadana District. This study was carried out in Muara Jaya Village, Sukadana
District, East Lampung Regency, using a survey approach as the village is the sole place where the technology
of double-row cultivation has been implemented for the first time. Among the samples, 21 farmers were
adopted whereas 58 were not. The analytical tool used to answer the first aim of the analysis was the
calculation of Revenue/Cost (R/C), and the different tests. According to the findings, farmers who
implemented the technology of double-row cultivation are able to grow cassava with 16.56 percent higher
production. The income from cassava farming obtained by farmers who adopted the technology of double-row
cultivation is 16.25 percent higher than those who did not adopt the technology of double-row cultivation.
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INTRODUCTION The application of the double-row planting
technique has several advantages, including the use
Indonesia is one of the fourth largest cassava of less plant material and the producing cassava
producers in the world after Nigeria with 57 million productivity of 40-50 tons/ha. If in most cases
tons, Thailand with 30 million tons, Brazil with 23 farmers apply a tight cropping system with a
million tons, and Indonesia with 19-20 million tons spacing of 60 x 70 cm or 70 x 70 cm, it requires
(Food and Agriculture Organization, 2018). In 17,800 cassava seeds with a productivity of 19-26
Indonesia, cassava production is mainly distributed tons/ha, but with the double-row technique it is
in 13 provinces. The top five cassava-producing more efficient, only requiring 11,200 seeds but able
provinces are Lampung Province, Central Java, East to produce productivity of 49-50 tons/ha, or an
Java, West Java, and North Sumatra. Lampung increase in productivity of 90-100 percent (Asnawi,
Province's cassava production averaged more than 2007; Hafif et al., 2024).
6.6 million tons from 2013 to 2018. This fact makes
Lampung Province the province with the national Sukadana District is one of the areas where most
cassava producer with its contribution reaching cassava farmers work and is the only area where
more than 32.67 percent. farmers apply the technology of double-row
cultivation in East Lampung Regency. In addition,
The amount of productivity produced is inseparable Sukadana District was the first pilot area to
from the technology used by farmers. Fatchiya et implement double-row technology in Lampung
al., (2016) and Waje et al., (2024) indicated that Province. This technology has been applied for over
technology  adoption can increase farm a decade (Ibnu, 2023). However, not all regions of
productivity. The application of technology is Sukadana District use double-row technology. Most
positively related to farm productivity (Windiyani farmers still predominantly use conventional
& Rusdianto, 2021). The adoption of cassava planting patterns, in addition to using local seed
technology applied by farmers in East Lampung varieties with simple service and guidance
Regency to increase cassava productivity is the activities.

double-row cultivation technique.
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Manihuruk et al. (2018) explained that the
application of conventional planting patterns has
low average cassava productivity. From the
formulation of the above problems, the purpose of
this study is to determine the level of cassava
productivity, and the level of farm income between
farmers adopting and non-adopting technology of
double-row cultivation.

RESEARCH METHOD

This research was based on a survey method
conducted in Muara Jaya Village, Sukadana
District, East Lampung Regency. The decision of
the research location was purposive with the
consideration that the village is one of the largest
cassava producers in East Lampung Regency (BPS
Lampung Tengah, 2018). This research was
conducted for 3 months starting from September
2022 to November 2023.

The population who applied the technology of
double-row cultivation in cassava plants as many as
100 farmers and those who did not adopt the
technology of double-row cultivation in cassava
plants as many as 274 farmers in Muara Jaya
Village, Sukadana District, so the total population

amounted to 374 people. Based on the
determination of the number of samples referring to
Yamane's theory (Rakhmat, 2007), and

proportional allocation, the sample results for
farmers applying the adoption of the double-row
cultivation technique in cassava plants were 21
farmers and those who did not apply the adoption
of double-row cultivation technique in cassava
plants were 58 farmers.

The primary and secondary data are the two types
of data used in this research. Primary data is
collected directly from respondent interviews
through research questionnaires. Secondary data
comes from related institutions or agencies, or may
also be from other literature and the internet related
to the research. This research uses quantitative and
qualitative analysis.

Productivity t-test

Productivity is the ratio of output to input. Increased
productivity will contribute positively to economic
improvement. Productivity is not the same as
production, but productivity is a combination of
effectiveness and efficiency. Productivity can be
expressed as the ratio of output to input (Isyanto et
al., 2020).
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Furthermore, to find out the difference in the
productivity of cassava farms of adopting and non-
adopting farmers, a different test was conducted
between the productivity of cassava farms of
adopting and non-adopting farmers with the
following hypothesis:

Ho T . means that the average
productivity of cassava farming between adopting
and non-adopting farmers is the same.
Hi Ty . means that the average
productivity of cassava farming between adopting
and non-adopting farmers is different

The hypothesis above is tested with a two-sample t-
test, where the formula used is as follows
(Sugiyono, 2006):
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Description:
X1 = Average productivity of cassava farms
adopting farmers

X» = Average productivity of cassava farming
of non-adopting farmers

Si = Standard deviation of productivity of
cassava farming productivity of adopted
farmers

S, = Standard deviation of cassava farmer

productivity of non-adopting farmers

The criteria for testing this income states that if the
calculated t value is greater than the t table or real at
the 90% confidence interval (o = 0.10) then Ho is
rejected. Conversely, if the calculated t value is
smaller than the t table or not significant at the 90%
confidence interval (o = 0.10), then Ho is accepted.

Farm Income Analysis
To calculate the farm income of adopted and non-

adopted cassava farmers, the following formula was
used (Soekartawi, 2003):

T=TR-TC ..., 2)

T=(Y.Py)-(X.PX)..ooeeiiiiiiiii, 3)

Description:

IT = Farmer’s Income

Y = Total production from farm i
(i=1,2,3,.....n)

Py = Price/Unit of Production

X = Factor of Production
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Px = Price per unit of production factor

The R/C calculation is carried out to determine the
feasibility of farming. The following is the formula
used in this research (Soekartawi, 2003):

R TR
DT g 4)
Description:
R/C = Ratio of revenue and cost
TR = Total Revenue or total revenue

(IDR)
TC = Total Cost (IDR)

t-Test for Income Difference

Furthermore, the difference test between farm
income of adopting and non-adopting farmers was
tested with the following hypothesis:

Ho : ul = p2; means the average income
between farmers adoption and non-adoption is the
same

H, : u1 # p2; means that the average income of
farmers adoption and non-adoption is different

Then the hypothesis above is tested with a two-
sample t-test. The following formula is used
(Sugiyono, 2006):

%)1.%;

t-hitUNg=—=== ... (5)
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Description :

X1 = Mean income of adopting farmers

X2 = Mean income of non-adopting farmers

S1 = Standard deviation of income of adopting

farmers
Sz = Standard deviation of income of non-

adopting farmers adoption

The criterion for testing this income states that if the
calculated t value is greater than the t table or
significant at the 90% confidence interval (o= 0.10)
then Ho is rejected. Conversely, if the calculated t
value is smaller than the t table or not real at the 90%
confidence interval (o = 0.10), then Ho is accepted.

RESULTS AND DISCUSSION

Farmer Characteristics

The average age of cassava farmers who adopted the
technology of double-row cultivation was
dominated by farmers aged between 35 and 44 years
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with a total of 9 farmers out of a total of 21 farmers
or in percentage of 42.86%. Meanwhile, farmers
who did not adopt the double-row cultivation
technique were dominated by farmers aged between
55-64 years with a total of 36.21%.

Cassava farmers who adopted double-row planting
system were dominated by farmers who have high
school / vocational high school education (40%) or
as many as 8 people, while farmers who did not
adopt double-row planting system were dominated
by farmers who had junior high school education
level which was 48.28% or as many as 28 farmers.

The average number of family dependents of
cassava farmers ranged from 1-4 people. Farmers
who adopt the technology of double-row cultivation
and non-adopted dominated by the same number of
family dependents ranging from 3-4 people with a
percentage of 61.90% or as many as 13 people and
68.97% or as many as 40 people, respectively.

Cassava farmers who adopt and non-adopt the
technology of double-row cultivation mostly had
jobs outside the cassava farm, with a percentage of
61.90% and 65.52%. Off-farm work done by
farmers was like farm laborers, where not every day
farmers went to the fields to take care of the cassava
plants planted, so that could meet their daily needs
farmers also do daily farm labor work. Non-farm
work done by farmers was construction laborers,
motorcycle taxis, and self-employed.

The study showed that cassava farmers who had 5 -
21 years of experience were farmers who adopted
the double-row cultivation technique (47.62%) or as
many as 10 farmers and cassava farmers who did
not adopt the double-row cultivation technique were
dominated by farming experience ranging from 15-
24 years with a percentage of 62.07% or as many as
36 farmers.

The results showed that the majority of cassava
farmers who adopted the technology of double-row
cultivation were farmers who had land areas ranging
from 1.25 to 2.25 ha (52.38%), while the average
land area of farmers who did not adopt the
technology of double-row cultivation ranged from
0.25 to 1.25 ha (44.83%). Most of the land
ownership status of cassava farmers, both those who
adopted the technology and those who did not, was
self-owned, with a percentage of 80.95 percent and
75.86 percent.
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Planting Pattern

Cassava is an annual crop that can only be harvested
once a year. The types of varieties used by farmers
adopting the technology of double-row cultivation
are UJ-5 and Cassesart varieties, while the types of
cassava varieties used by non-adopting farmers are
Thai, Cassesart, UJ-5, Buto [jo, and Garuda.

The results showed that the majority of cassava
farmers who adopted the technology of double-row
cultivation planted cassava plants from May to June
2021, while farmers who did not adopt the
technology of double-row cultivation planted
cassava plants from May to June 2021. The average
harvest time of farmers adopting the technology of
double-row cultivation and non- adopting was the
same, its 6 months.

Production Factor Costs

Seed and fertilizer costs

Cassava farmers who adopted the technology of
double-row cultivation on average used 187.62
bundles per land area (99.12 bundles/ha) while
farmers who used the non-adopted system used
161.81 bundles per land area, (101.46 bundles/ha).
Based on the results of this research, the average
price of seedlings in cassava farmers who adopted
the double-row cultivation system and non-adoption
of the double-row system respectively amounted to
IDR 12,857.00/bundles and IDR 10.
983.00/bundles.

Based on the average price, the total cost of cassava
seedlings in double-row system adoption farmers
amounted to IDR 1,274,400/ha, while the total cost
of cassava seedlings for non-adopting double-row
technique farmers amounted to IDR 1,114,311/ha.
The study showed that the largest fertilizer costs
incurred by the adoption and non-adoption farmers
were NPK fertilizers. The total cost of fertilizer for
farmers adopting the double-row system was IDR
458,195.43/ha, while for farmers not adopting the
double-row system was IDR 430,032.45/ha.

Pesticide cost

The largest use of pesticides by farmers who
adopted the technology of double-row cultivation
was insecticide, which was used in as many as 0.74
bottles at a cost of IDR 118,871.25/ha. In contrast,
non-adopting farmers spent an average of 1.52
bottles/ha of herbicides for IDR 124,275.53/ha.

Labor cost
The average labor of cassava farmers who adopt the
technology of double-row cultivation was 95.24
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Man-day/ha with a total cost of IDR
6,667,094.34/ha. Different from the labor of cassava
farmers who did not adopt the technology of double-
row cultivation of 91.67 / ha with a total cost of IDR
6,372,845.41 / ha. According to (Fitriana et al.,
2019) labor had a significant effect on cassava
production. Budiawati et al. (2016) found that the
use of labor was not efficient in cassava farming in
the Garut Regency.

Tool depreciation costs

Cassava farmers, both those who adopted and those
who did not adopt the technology of double-row
cultivation, use tools such as hand prayers,
machetes, hoes, and sickles. The amount of tool
depreciation costs of farmers who adopt the
technology of double-row cultivation was smaller
than that of farmers who did not adopt the
technology, namely IDR 211,984.13/year for
adopted farmers and IDR 247,402.30/year for non-
adopted farmers.

Production and Revenue

The results of this research showed that the average
productivity of cassava farmers who adopt the
technology of double-row cultivation is greater than
that of farmers who do not adopt the technology.
The productivity of cassava in farmers who adopted
double-row systems amounted to 27,876.73 kg/ha,
while cassava farmers who did not adopt the
technology of double-row cultivation had a cassava
productivity of 23,919.06 kg/ha. This was also
found in Anggraini et al., (2017) research which
stated that the productivity of adopted cassava farms
in Sukadana District, East Lampung Regency was
greater than that of non-adopted farmers. The
productivity of cassava farmers who adopt the
technology of double-row cultivation in Central
Lampung Regency was IDR 23,060.65 kg/ha per
season.

Prabowo et al. (2015) and Supangkat et al. (2018),
stated that the production variable was an important
component in the cassava development strategy,
while the price of cassava was a factor that posed a
threat to farmers. Therefore, this shows that farmers
can utilize their strengths to increase their income
through increased wood production. Based on the
results of the productivity difference test, the F-
statistic was 10.325 with a significance value of
0.002, so reject HO, which means that the variation
in productivity of cassava farming per hectare in
2022 for adopted and non-adopted farmers was
different at the 99% confidence level.
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Table 1. Average revenue, costs and income of cassava farming farmers who adopt double-row planting

system per land area and per hectare in Sukadana District, East Lampung Regency, 2022.

Farm Per Cropping Area (1,89 Ha) Per Ha
Description . Uni Price . Uni Value (IDR
Quantity nit (IDR/unit) Quantity nit alue ( )
Revenue
Production 52.766,67 kg
Net
Production 41.238,71 kg 1.090,48 44.801.642,86 21.786,49 23.668.792,45
Production cost -
I. Cash cost -
Land lease 0,48 ha 5.000.000,00 1.666.666,67 880.503,14
Seed 187,62 tie 12.857,14 2.197.619,05 1.161.006,29
Urea fertilizer 264,29 kg 2.395,00 632.964,29 334.396,23
NPK fertilizer 266,67 kg 3.252,38 867.301,59 458.197,06
Organic
fertilizer 461,9 kg 641,67 296.388,89 156.582,81
Laborers
outside family 171,93 man-day 70.000,00  120.034.857,14 6.358.037,74
Pesticide 263.190,48 139.044,03
Tax 127.380,95 67.295,60
Transportation costs 76.666,67 40.503,14
Total cash costs 16.450.428,57 8.690.792,45
IL. Calculated Costs
Land lease 1,42 ha 5.000.000,00 7.437.500,00 3.929.245,28
Shrinkage of tools 211.984,13 111.991,61
Laborer inside
family 8,36 man-day 70.000,00 585.000,00 309.056,60
Total Calculate cost 7.880.317,46 4.163.186,58
I11. Total Cost 24.330.746,03 12.853.979,04

IV. Income

Income over cash cost
Income over total cost
V.R/C

Cash cost

Total cost

28.351.214,29
20.470.896,83

2,72
1,84

14.978.000,00
10.814.813,42

2,72
1,84

Based on the above statement, shows that there are
differences in the productivity of cassava farms that
adopt double-row systems and non-adoption. The
difference in productivity of cassava farms adopting
double-row cultivation and non-adoption will
certainly affect the difference in the amount of
revenue and income of cassava farming. In addition,
the type of seeds used was thought to affect cassava
production. According to Kementerian Pertanian
(2012), the potential production of cassava plants in
Lampung Province for UJ-3 (Thai) and UJ-5
(Cassesart) varieties can reach an average
productivity of 35-40 tons/ha (Thai) and 45-60
tons/ha (Cassesart).
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Based on this, the production produced by cassava
farmers adopting and non-adopting the technology
of double-row cultivation was still below the
potential production that could be produced.
According to Anggraini et al. (2017), the average
farmer who had not optimally allocated production
factors by cassava farmers will affect production
yields. Another factor that can cause a decrease in
production is the inaccurate use of production inputs
(Anggraesi et al., 2020).

Farm Income

Cassava farmers, both those who adopted and those
who did not adopt the technology of double-row
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cultivation, each generated income from the
deduction of farmer receipts and farming costs.
This study divides cassava farmers' income into two
categories: income on cash costs and income on
total costs.  Table 1 explains that the average
income of cassava farming per hectare of farmers
who adopt the technology of double-row cultivation
at cash costs was IDR 14,978,000.00/ha and income
at total cost was IDR 10,814,813.42/ha.

The results of this study indicate that the RC value
of farmers who adopt the technology of double-row
cultivation was 2.72, which means that every IDR
1.00 of cash costs incurred in cassava farming will
generate revenue of IDR 2.72. In the ratio of
revenue to total costs of cassava farmers who adopt
double-row system amounted to 1.84, which means
that every IDR 1.00 spent by cassava farmers who
adopt double-row system will generate revenue of
IDR 1.84. The results also showed that the average
income of cassava farming farmers who did not
adopt the double-row system on cash costs
amounted to IDR 12,389,735.68/ha and income on
total costs amounted to IDR 8,221,202.34/ha (Table
2).

The RC value of farmers who do not adopt the
double-row system was 2.26, which means that
every IDR 1.00 cash cost incurred in cassava
farming will generate revenue of IDR 2.26. The
ratio of revenue to total costs of cassava farmers
who do not adopt the double-row system amounted
to 1.59. This shows that every IDR 1.00 spent by
cassava farmers who do not adopt a double-row
system will generate revenue of IDR 1.59.

t-test on Income

The number of farmers who adopted the technology
of double-row cultivation amounted to 21 people
and those who did not adopt the double-row system
amounted to 58 people. The average cash income
of farmers who used the technology of double-row
cultivation was IDR 14,944,365.08 while the
average cash income of farmers who did not adopt
the technology of double-row cultivation was IDR
12,480,502.79. Based on this, it was known that
there was a difference between the average cash
income of farmers who adopt and do not adopt this
technique. Based on research by Lanamana and
Nerius Supardi (2020) labor had a real effect on
cassava farming income. These results were in line
with the research of Anggraesi et al., (2020);
Haryadi et al. (2019); Manihuruk ef al., (2018), and
Anggraini et al., (2017) who found that cassava
farming was profitable to do.
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The results of this study indicate the results of the
cash income difference test obtained t-test of 3.7375
with a significance value of 0.000. Based on these
results, reject HO, which means that the variance of
income on cash costs of cassava farming per hectare
in 2022 adopting and non-adopting farmers was
significantly different with a 99% confidence
level. This showed that the income of cassava
farmers who adopted the technology of double-row
cultivation was greater than farmers who did not
adopt the technology. This is in line with research
by Asnawi, (2007); Banowati ef al., (2020); Hafif et
al., (2024); Paudel, (2016); and Tafese (2016).

Based on these results, the greater income of
farmers' adoption is the technology of double-row
was due to the greater productivity of cassava
farmers. This can be seen in the difference in cash
income between farmers who adopted the
technology of double-row and those who did not
adopt the technology amounted to IDR
2,463,862,294. According to research by Sari et al.,
(2013) some policy simulations carried out by the
government to be able to increase the surplus of
cassava producers is to reduce interest rates.

CONCLUSIONS

The productivity of cassava farming by farmers who
adopted the technology of double-row cultivation
proved to be higher compared to farmers who did
not apply the technology. The increase in
productivity reached 16.56 percent, which had a
direct impact on increasing farmers' income.
Farmers who adopted the technology of double-row
cultivation earned 16.25 percent more income
compared to farmers who did not adopt this
technology of cultivation. In addition, there was a
significant difference in cash income from cassava
farming between the two groups of farmers.

Based on the results of the research that has been
obtained, it is expected that cassava farmers use
fertilizer in the recommended amount and adopt
double-row cultivation technology to increase
production and income. In addition, the government
is expected to play an active role in socializing and
encouraging the wider application of double-row
cultivation technology so that the benefits can be
felt by more farmers. Then, it is expected that future
researchers to further analyze the income aspects of
intercropping carried out by cassava farmers who
have adopted double-row cultivation so that a more
comprehensive understanding of the impact of this
technology on the overall farming system can be
obtained.
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Tabel 2. Average revenue, costs and income of cassava farming farmers who do not adopt double-row
planting system per land area and per hectare in Sukadana District, East Lampung Regency, in

2022
Farm Per Cropping Area (1,59 Ha) Per Ha
Description . . Price lue (IDR . lue (IDR
Quantity Unit (IDR/unit) Value ( ) Quantity Value ( )
Revenue
Production 38.146,78 kg
Net Production 28.442,02 kg 1.258,10 35.452.254,31 17.833,92 22.229.521,62
Production cost -
I. Cash cost -
Land lease 0,43 ha 5.000.000,00  2.155.172,41 1.351.351,35
Seed 161,81 tie 10.982,76  1.790.344,83 1.122.594,59
Urea fertilizer 223,79 kg 2.298,28 514.338,29 322.504,01
NPK fertilizer 217,24 kg 3.156,90 658.808,56 430.020,50
Organic fertilizer 575,86 kg 838,10 482.627,26 302.620,33
Laborers outside
family 136,93  man-day 70.000  9.585.055,17 6.010.088,65
Pesticide 229.862,07 144.129,73
Tax 159.482,76 100.000,00
Transportation
costs 97.586,21 61.189,19
Total cash costs 15.692.762,07 9.839.785,95
II. Calculated
Costs
Land lease 1,16 ha 5.000.000,00  5.818.965,52 3.648.648,65
Shrinkage of
tools 247.402,30 155.127,93
Laborer inside
family 8,31 man-day 70.000,00 581.724,14 364.756,76
Total Calculate cost 6.648.091,95 4.168.533,33
ITI. Total Cost 22.340.854,02 14.008.319,28
IV. Income
Income over
cash cost 19.759.492,24 12.389.735,68
Income over
total cost 13.111.400,29 8.221.202,34
V.R/C
Cash cost 2,26 2,26
Total cost 1,59 1,59
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