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ABSTRACT

The main constraints of the tidal swamp lands in Indonesia for soybean growth are low soil pH, high
Al saturation, and low nutrient availability of N, P, K, Ca, and Mg. The objectives of this research
were to determine tolerance of several soybean varieties to Al saturation level, and to obtain a
technological package for soybean cultivation which was suitable for farmers to adopt on tidal
swamp lands. The research consisted of two stages of study. The first stage formulated of
technology package, and the second stage evaluated feasibility of the technology package which
was formulation from the first stage. The first stage studied the effect of dolomite application (20%
- 30% of soil Al saturation) on four soybean varieties (Anjasmoro, Panderman, Dega 1, and Demas).
The second stage studied the effect of three technological packages: existing technology; water-
saturated soybean cultivation (WSC); and alternative technology which was formulated from the
results of the first study. In the 30% of soil Al saturation condition, the alternative technology
package (application of 50 kg urea + 75 kg SP36 + 50 kg KCI + 1500 kg organic fertilizers/ha +
rhizobium biofertilizer “Agriosy” 0.25 kg/50 g seeds/ha) gave soybean yield of 1.78 - 2.72 t/ha for all
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of soybean varieties tested. The alternative technology package with Anjasmoro variety provided
higher seed yields (2.62 t/ha) compared to the existing technology (2.07 t/ha) and WSC technology
package (2.44 t/ha). The alternative technology package gave a profit of 11,595,000 IRD/ha with
B/C values of 1.71 which was higer than the existing and WSC technology packages. The
alternative technology package was more profitable than the existing technology (current farmer
practice) and water-saturated soybean cultivation technology packages.

Keywords: Cultivation; soybean; technological;, package; tidal swamp.

1. INTRODUCTION

Domestic soybean production in Indonesia is
low, and can only full fill about 25-30% of the
national demand, therefore the government
imports soybean about 1.8 million ton/year. The
problems to achieve soybean self-sufficiency in
Indonesia is the narrow harvest area and low
productiviry. In Indonesia In Indonesia, soybean
harvested area in 2017 only reached 355,000 ha
with productivity 1.51 t/ha [1], while to achieve
self-sufficiency a harvest area of 1,700 ha was
needed with a productivity of 1.54 t/ha [2].
Increasing soybean planting area in order to
increase soybean production on the optimal
lands are hampered by land use change, and
land use for other commodities which has a
higher economic value than soybeans.
Therefore, one of the alternatives to increase
soybean planting area is to optimize the sub-
optimal lands use, including tidal swamplands
which is one of the potential ecosystems for
future soybean production. There is about 773
thousand ha of tidal swamps in Indonesia
available for food crops development, including
of soybean. This land is mostly spread on the
islands of Kalimantan, Sumatera and Papua [3].
However, this land has not been widely used for
soybean cultivation, because their physical and
chemical properties of the soil is not suitable for
soybeans. Constraints of soybean production on
tidal swamp are water saturated in the roots, high
pyrite, toxicity of Al, Fe, and Mn, deficiencies of
N, P, K, Ca, and Mg [4,5]. The most relevant soil
chemical properties influencing soybean growth
on tidal swamps were low soil pH and high Al
saturation. This can cause decrease nitrogen
fixation and nutrients uptake, especially P which
is important for cell growth and photosynthesis.
The excessive accumulation of Fe has been
linked to oxidative-damage to proteins, lipids,
and losses in chlorophyll content, so that the
photosynthetic process that is important for
growth and crop yields is not optimal [6,7].

Farmers on tidal lands in Indonesia rarely grow
soybeans, so they have little experience. The
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technology applied is wusually very simple,
including as presented in Table 1, namely
minimally soil tillage, given dolomite about 750
kg/ha (regardless of pH level and Al Saturation of
the soil), and fertilized around 50 kg Urea + 50
kg SP36 +50 kg KCl/ha. With this technology, the
soybean yields obtained by farmers is very low.
On tidal land in South Kalimantan-Indonesia with
soil pH 4.40 and soil Al saturation 41.36%,
soybean varieties Anjasmoro, Panderman and
Tanggamus at NPK fertilization of 50 kg Urea +
75 kg SP36 + 50 kgKCl/ha only yielded 0.13 t/ha,
0.11 t/ha, and 0.19 t/ha. The addition of dolomite
to reduce Al saturation from 41.36% to 30%, at
the same dose of NPK fertilization these three
varieties could produce 1.48 t/ha, 0.95 t.ha, and
1.74 t/ha, respectively [4]. Wijanarko and Taufiq
[5] reported that liming can improve the growth
and yield of soybeans in tidal swamp of South
Kalimantan. The highest yield was obtained
when liming at rate equivalent to 10% of Al
saturation was mixed with soil within 20 cm
depth, and liming by mixing dolomite with soll
within 20 cm depth resulted in 8% higher plant
height compared to that applied on the soil
surface. According to Harsono et al. [4] high Al
saturation and nutrient problems in soybean
plants on tidal swamps in south Kalimantan can
be corrected by using dolomite until the Al-dd
saturation decreases to around 20%, using of
organic fertilizers 1.25 t/ha, bio-fertilizer Agrisoy
0.25 kg/50 kg seeds, Urea 50 kg/ha, SP36 75
kg/ha and 50 kg KCl/ha. With this fertilizations
package, soybean yields on tidal swams in South
Kalimantan can reach 2.0 t/ha. According to
Ghulamahdi et al. [8], soil water management
can be applied to reduce pyrite content where
the soil is in reductive condition and able to
support soybean growth. However response of
soybean to saturated condition varied between
varieties. The yellow soybean that Tanggamus
and Anjasmoro as adaptive varieties, while on
black soybean that Cikuray, Ceneng, and Lokal
Malang as adaptive varieties under saturated
condition on tidal swamps. Malika is a potential
variety to develop of soybean production on tidal
swamps on B overflow type with high productivity
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and low risk if affected by temporary flooding.
The productivity of Malika on saturated soil
culture (SSC) was obtained 4.264 ton ha/ha, and
on temporary flooding (TF) was obtained 3.230
ton ha/ha [8]. Results of the several research
above, indicate that although the physical and
chemical properties of tidal swamps are not
suitable for soybean cultivation, but with the
addition of dolomite and optimal fertilization, as
well as good water management, the land has
good potential for growing soybean. The
objectives of this research were to determine
tolerance of several soybean varieties to Al
saturation level and to obtain a technological
package for soybean cultivation which was
suitable for farmers to adopt on tidal swamp
lands.

2. MATERIALS AND METHODS
2.1 Field Site

The research was conducted during the 2017
planting season in tidal swamps type C, Barito
Kuala Regency of South Kalimantan Province,
Indonesia.

2.2 Research Design

The research consisted of two stages: (1) a plot-
scale research to formulation of technological
package, and (2) evaluate the feasibility of the
technological package which was formulated
from the first research.

The first study used a split plot design with three
replications. The main plot was application of
dolomite as soil ameliorant, consisting of: (A)
control (without dolomite) (B) dolomite to reduce
soils Al-dd saturation up to 30%, and (C)
dolomite to reduce soils Al-dd saturation up to
20%. The Subplots are soybean varieties
consisting of: (1) Anjasmoro (the most preferred
variety for farmers), (2) Panderman (large seeds
resistant to falling), (3) Dega (large seeds with
short maturity), and (4) Demas (Adaptive acidic
soil, small seeds). The experimental plot size
was 3 m x 4 m, plants spacing 40 cm x 15 cm
two plants/ hole. Basic fertilizer 50 kg urea + 75
kg SP36 + 50 kg KCI + 1500 kg organic
fertilizer/ha are given 10 days after planting, and
at the time of planting using of rhizobium
biological biofertilizer “Agriosy” 0.3 kg kg/50 kg
seed/ha.

The second study used a randomized block
design with three replications. The treatments
consisted of three technological packages,
namely: (A) Local farmer technology (Existing
technology), (B) Water saturated soybean
cultivation (WSC) whic is developed by the Bogor
Agricultural University in tidal swamps, and (C)
Alternative technology whic is formulated from
the results of the first study (Table 1).
Each treatment was planted on 4 m x 50 m plot
size.

Table 1. Soybean cultivation technology packages evaluated in tidal swamps type C of South

Kalimantan

Input

Technological pakages

Existing Technology
(A)

WaterSaturated Alternative Technology
Cultivation (B) (C)

1. Soils tillage
2. Drainage canel

Minimum tillage

Every weidth of bed 4
m, weidth of canal 25
cm and depth 20 cm.

3. Flooded canel No

4. Pre-growth 5
herbisides (I/ha)

5. Soybean variety = Anjasmoro

6. Plants spacing 40x15 cm, 2 plants/hole
4. Urea (kg/ha) 50 kg

5. SP36 (kg/ha) 50 kg

6. KCI (kg/ha) 50 kg

7. Organic fertilizer 0

(kg/ha)

Minimum tillage Minimum tillage

Every weidth of bed Every weidth of bed 4 m,
4 m, weidth of canal weidth of canal 25 cm
25 cm and depth 60 and depth 20 cm.

cm.
20 cm under of No

soils surface

5 5

Anjasmoro Anjasmoro

40x15 cm, 2 40x15 cm, 2 plants/hole
plants/hole

150 50

175 75

75 50

1000 1500
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Input Technological pakages
Existing Technology WaterSaturated Alternative Technology
(A) Cultivation (B) (C)
8. Foliar fertilizer 0 8 0
(liters/ha)
9. Dolomite (kg/ha) 750 1000 500
10. Rhizobium (g/50 0 250 250
kg of seeds/ha)
11. Pest control Intensive Intensive Intensive
12. Deseases Intensive Intensive Intensive
control
2.3 Data Analysis soybean plants (20%), namely 30.76% at the first
research (Formulation of technological package)
The data collected includes: soil chemical location and 31.83% at the second research

properties, components of growth and crop yield,
as well as costs and income production of the
each practisis of cultivation technique package.

The dose of dolomite to reduce saturation of Al-
exchanged saturation soil to an estimated 20%
and 30% were determined by using formula of
Subandi et al. [9] :

BD = {Al-dd - exch.saturation - 0.20 or 0.30) x
CEC Effective} x Y

where BD: amount of dolomite that must be
given (t'ha);

Al-exch: saturation level of Al-exch in the percent,

for example 40% is written 0.40;

0.20 or 0.30 : desired level of Al-exch saturation.

CEC-Effective: CEC value at the original soil pH
is obtained by summing the base cation (Ca, Mg,
K, Na), H, and Al which are absorbed on the soils
surface complex, or that can be exchanged. Y:
Correction factor, the value is 1.51 if it uses
dolomite.

3. RESULTS AND DISCUSSION

3.1 Soil Chemical Properties

The soil on tiidal swamps used for research was
classified as acidic soils with a pH ranging from
5.3 to 6.0, high C-organic and moderate N
nutrient content. Availability of high P and K, low
Ca and moderate Mg. The CEC effective is
classified as moderate, Al-dd saturation was
high, Fe and Mn were classified as very high
(Table 2). This condition indicates that even
though the soil is acidic, the availability of macro
nutrients is sufficient. This is due to before the
land used for research, the land was planted with
watermelon with a high dose of dolomite, NPK
fertilizer and organic fertilizer. However, the Al-dd
saturation was still above the tolerance of
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(Evaluate of the technological package).

3.2 Formulation of

Package

Technological

There was an interaction effect between varieties
and the level of soil Al saturation on plant growth,
which is expressed in plant height at harvest.
This shows that there is a different response
among varieties to the level of Al saturation,
especially on plant height (Fig. 1). Anjasmoro
variety, in the without addition of dolomite
condition (Al saturation 31.35%), was able to
grow the same height compared to the addition
of dolomite until the Al saturation decreased to
around 30% and 20%. Panderman and Demas
varieties in without addition of dolomite grew
shorter than those at 30% and 20% Al saturation.
However, the plant height of the two varieties at
30% and 20% of soil Al saturation was not
different. Meanwhile, the response of Dega 1
variety to Al saturation level was same as
Anjasmoro variety, namely at 31.35% Al
saturation (without dolomite) growing the same
height compared to growth at 30% and 20% Al
saturation.

There was an interaction between varieties and
level of Al saturation on number of root nodules.
In general, the number of root nodules increased
with the reduction of Al saturation level from
31.35% to 30% or 20%, except for Demas and
Anjasmoro varieties. At 30% Al saturation,
Anjasmoro variety was able to produce more
nodules than other varieties, even more so than
at 20% of Al saturation. This is consistent with
the growth of plant height (Fig. 1), that
Anjasmoro variety is able to grow better at 30%
Al saturation than the other three
varieties.
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It is showed that there was a difference in
compatibility between the rhizobium inoculant
used and the varieties that were inoculated.
Rhizobium Agrisoy inoculant had less positive
effect on the number of root nodules for Demas
variety although the soil Al saturation was
reduced from 31.35% to about 20% (Table 3).

The leaf chlorophyll index between plants
growing at 31.35% soils Al saturation and 30% or
20% were not different, likewise the chlorophyll
index between varieties was not different (Fig. 2).
This is due to the plants have grown optimally,
which is shown by the plant height which is
almost the same between plants that grow on
without dolomite (control) with additional dolomite
until the soil Al saturation 20% (Fig. 2). The
number of filled pods between the dolomite
treatment to reduce Al saturation from 31.35% to
about 30% and 20% did not differ, but there was
a tendency that number of pods at 30% and 20%
soil Al saturation was higer than 31.35% of soil Al
saturation.

There was an interaction between the degree of
soil Al saturation and varieties on the number of
filled pods at harvest (Table 4). Anjasmoro and
Dega1 varieties at 31.35% soil Al saturation
(control) were able to produce the same number
of filled pods compared to adding dolomite until
the soil Al saturation decreased to 30% or 20%.
Panderman variety is more responsive to
dolomite addition, namely the number of filled
pods increases with the addition of dolomite until
the Al saturation decreased from 31.35% to 20-
30%. Meanwhile, the Demas variety, which
was classified as tolerant of acidic soils, was
able to produce the same number of pods
both at 31.35% and 20% soil Al saturation (Table
4).

In line with plant growth parameters and number
of pods fiiled which has been presented above,
soybean seeds yield in tidal swamps was also
determined by the interaction between varieties
and levels of soil Al saturation (Table 5). The
yield of Anjasmoro and Degal varieties
increased with the addition of dolomite until the
soil Al saturation decreased from 31.35% to
30%. However addition of dolomite to reduced Al
saturation from 30% to 20% did not increase
seeds yield. Meanwhile, the Demas and
Panderman varieties, although not added with
dolomite, at 31.35% soil Al saturation were able
to produce the same yield compared to addition
of dolomite until the soil Al-dd saturation
decreased to 20% (Table 5). From this study it
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can be determined that Anjasmoro, Panderman,
Dega 1 and Demas varieties are able to grow
well and give optimal seeds yield at tidal swamps
with soil Al saturation around of 30%.

3.3 Evaluation of
Packages

Technological

Application of the alternative technological
package for soybean cultivation whic is
formulated from the first research was able to
increase plant height of Anjasmoro soybean
variety compared to the existing technology.
Meanwhile, between existing and Water
Saturated  Cultivation  (WSC)  technology
packages, and between WSC and Alternative
technology packages, there were no difference in
plant height at harvest (Fig. 3). The highest plant
growth in the alternative technology package is
thought to be caused by the use of rhizobium
biofertilizer which increase the root nodules and
the addition of 1500 kg/ha of organic fertilizer.
Meanwhile, the soil organic N and C content
were low (Table 2).

The water saturated cultivation and alternative
technology packages practice was able to
increase the number of filled pods per plant and
yield per hectare, but the weight of 100 seeds
between the three technology packages was not
different (Table 6). This is because the weight of
100 seeds is determined more by genetic factors
than environmental factors. The same soybean
variety will produce seeds with almost the same
size (weight of 100 seeds) when planted in the
same environment. The WSC and alternative
technology packages were able to increase the
seed vyield by 17% and 27%, respectively
compared with the existing technology packages
which yielded 2.07 t/ha of seeds (Table 6).

Application of WSC and alternative technology
packages is able to increase net income
compared to the existing technology packages.
However, implementation of the WSC technology
package is less feasible for farmers to abdoption
than the existing technology package. This is
due to the production cost of WSC technology
package (8,565,000 IRD/ha) is higher than the
existing technology package which only reaches
6,545,000 IRD/ha. The high cost of producing
the WSC technology package, mainly due to the
cost of constructing drainage channels, higher
doses of NPK, dolomite fertilizers, and additional
organic fertilizers of up to 1000 kg/ha.
Meanwhile, the technology package for
alternative of production costs is relatively lower
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than that of the WSC, especially in terms of the
construction of drainage channels, NPK fertilizer,
and lower dolomite dose. The existing and
alternative technology packages were feasible to
be adopted by farmers with B/C values of 1.21
and 1.71, respectively (Table 7).

The all technology packages (Existing, WSC and
Anternative) were still absorbs quite a lot of
labor, namely 59%, 52% and 46% of the

total production cost, respectively. However, the
improved technology package is relatively more
efficient than the existing technology and WSC in
terms of the total use of production costs (Table
7 and Fig. 4). This production cost, in terms
the use of labor for each technology package,
can be reduced, especially in the planting
and harvest costs which are still done manually
could be reduced by using of machinary.

Table 2. Soil chemical properties at Wanaraya District, Barito Kuala Regency of South
Kalimantan Province

Soil chemical First research Second research Optimal
properties (Formulation of (Evaluation of value
technology package) Package Technology)
pH Hx0 6.00 5.30 6.60-7.50
C Org (%) 414 4.55 2.01-3.00
N (%) 3.39 0.47 0.21-0.50
P05 (ppm) 33.80 59.70 11.00-15.00
K (me/100 g) 1.62 1.13 0.40-0.50
Na (me/100 g) 0.55 0.90 0.40-0.70
Ca (me/100 g) 2.50 3.42 6.00-10.00
Mg (me/100 g) 1.45 262 1.10-2.00
Al Exch. (me/100 g) 3.49 5.52 8.00
H-Exch. (me/100 g) 1.52 3.75 -
CEC Effective 11.13 17.34 17.00-2400
Al-dd saturation (%) 31.35 31.83 11.00-20.00
Fe (ppm) 6.49 6.92 4.50
Mn (ppm) 2.25 3.09 1.00
90
m Saturation Al 30%
80 a wrSaturation Al 20% a

8
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Panderman,

Fig. 1. Plant height of four soybean varieties due to different soil Al saturation at harvesting in
Wanaraya District, Barito Kuala Regency of South Kalimantan Province
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Table 3. Number of root nodule/plant of soybean varieties at different Al saturation, Wanaraya
District, Barito Kuala Regency of South Kalimantan Province

Variety Number of root nudule/plant at different Al saturation
31.35 % (Control) 30 % 20 %
Anjasmoro 10.70 g 42.27 a 34.93b
Panderman 16.67 f 2250¢e 27.76 d
Dega-1 17.83 f 30.60 c 34.83b
Demas 18.53 f 11.76 g 17.26 f
Note: The values followed by the same letter do not different at the 5% DMRT level.
500 50 B
a
a a 3 a a a
40 40
830 T 30 -
£ =
§ E
ey [=%
§' 20 g 20 -
o =
= O
@)
10 10 -
0 T T 0 - T T T
Control (Al-dd Al-dd 30 (%)  Al-dd 20% Anjasmoro Panderman Dega-1 Demas
31,3%)

Fig. 2. Chlorophyll index of soybean leaves at different Al saturation (A) and different soybean
varieties (B) in Wanaraya District, Barito Kuala Regency of South Kalimantan
Province

Table 4. Number of pods filled/plant at different of Al soil saturation and soybean varieties.
Wanaraya District, Barito Kuala Regency of South Kalimantan

Variety Pods filled number/plant at different Al soil saturation levels
31.35 % (Control) 30 % 20 %

Anjasmoro 65.67 de 60.33 def 73.33 cd

Panderman 44679 58.00 ef 55.67 efg

Dega-1 61.00 def 51.00 fg 48.00 fg

Demas 88.67 ab 79.67 bc 100.00 a

Note: The values followed by the same letter do not different at the 5% DMRT level.

Table 5. Soybean seeds yield at different soil Al saturation and soybean varieties, Wanaraya
District, Barito Kuala Regency of South Kalimantan Province

Variety Soybean seeds yield (t/ha) at soil Al saturation
31.35 %(control) 30 % 20 %
Anjasmoro 1.71d 252a 2.35ab
Panderman 1.85cd 2.29 abc 2.01 bed
Dega-1 1.68d 272a 253 a
Demas 1.71d 1.78d 1.95 bcd
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Note: The values followed by the same letter do not different at the 5% DMRT level.
100
90
80
70 -
60 -
50 -
40 -
30 -
20 -
10 -
0 -

Plant height (cm)

Existing WSC Alternative

Technological Packages

Fig. 3. Plant height at harvest on existing, water-saturated soybean cultivation (WSC), and
technology packages, Wanaraya District, Barito Kuala Regency of South Kalimantan
Province

Table 6. Number of filled pods and soybean seed yields in different of technological package
on tidal swamps. Wanaraya District, Barito Kuala Regency of South Kalimantan

Technological Number of filled 100 seeds Seed yield (t/ha) Increased
package pods/plant weight (g) yield (%)
Existing 30.70 b 15.52 a 207 a 100
Water-saturated 34.55 ab 15.40 a 242b 117
soybean cultivation

(WSC)

Alternative 40.80 a 1545 a 262c 127

Note: The values followed by the same letter do not different at the 5% DMRT level.

Table 7. Income of soybean cultivation with existing, water-saturated soybean cultivation
(WSC) and alternative technological packages, Barito Kuala, South Kalimantan

No Componens Technological packages
Existing wsc* Alternativent
1 Cost production (IRD/ha)
a. Inputs 2,695,000 4,065,000 2,930,000
b. Labour 3,850,000 4,500,000 3,850,000
Cost total (IRD/ha) 6,545,000 8,565,000 6,780,000
2 Seed yield (kg/ha) 2,067 2,422 2,625
3 Total revenue (IRD/ha) 14,469,000 16,954,000 18,375,000
4 Total benefit (IRD/ha) 7,924,000 8,389,000 11,595,000
5 R/C 2.21 1.98 2.71
6 B/C 1.21 0.98 1.71

* WSC = water-saturated soybean cultivation;, Soybean price = 7000 IRD/ kg.
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Fig. 4. Composition of soybean production costs on tidal swamps with existing, water-
saturated soybean cultivation (WSC), and improvement technologies

Several researchers reported that soil pH
suitable for soybean growth ranges from 6.0 up
to 6.5 [10], and plants still can grow optimally at
soil pH of 6.8 with a critical limit of saturation Al
soil 20% [11,12]. According to Subandi et al. [9]
formula, in the first research to reduce Al-dd
saturation from 31.35% to 30% and 20% an
additional of 1420 kg/ha and 300 kg/ha dolomite
is needed, respectively. Meanwhile in the second
research, to reduce the Al saturation from
31.83% to 30% there was needed dolomite 500
kg/ha.

Anjasmoro and Degal1 varieties are more
adaptive to Al saturation by around 31.35%
compared to Panderman and Tanggamus
varieties. However, at the all saturation levels of
Al, Dega variety was grew shorter than
Anjasmoro variety. The taller the plant, the plant
will be able to produce higher seeds. The more
adaptive of Anjasmoro variety to Al saturation,
with better plant growth and large seed sizes, it is
the main attraction, so that farmers prefer this
variety to the Panderman, Dega1, and Demas
varieties. According to Krisnawati and Adhie [13],
soybean plant height has a positive correlation
with soybean yield, in other words, plant height
determines the level of yield achieved by plants.

According to Gulamahdi [14], Anjasmoro
soybean variety was classified as adaptive in
tidal swamps. Meanwhile, for Panderman and
Dega 1 varieties, the formation of nodules was
more at 20% Al saturation than growth at higher
Al saturation, namely at 30% or 31.35% of Al
saturation. For Demas variety which is tolerant

for acid soil, at 31.35% Al soil saturation is able
to produce as number of root nodules as it grows
at 20% Al saturation, although the number of
nodules is less than Anjasmoro, Panderman, and
Dega 1 varieties.

Vollmann et al. [15] reported that root nodules of
soybean plants has a positive correlation with
size and content chlorophyll leaves, which in turn
will affect the rate of photosynthesis and fixation
nitrogen, plant height, number of pods per plants,
weight of 100 seeds, protein content, and oil
content of the seeds. According to Harsono et al.
[16], Anjasmoro variety is classified as adaptive
to tidal swamps. This variety can be grew at 30%
Al saturation, and produces the same number of
filled pods per plant as grew at 20% Al
saturation. In this study, Demas variety produced
more filled pods per plant than the other three
varieties. This was in accordance with its genetic
nature that soybean varieties with small seed
sizes generally produced more filled pods than
large-seeded soybean varieties.

4. CONCLUSION

Anjasmoro, Panderman, Degal, and Demas
varieties on tidal swamps, can grow well at 30%
of soil Al saturation. At this soil Al saturation with
applied of 50 kg urea + 75 kg SP36 + 50 kg KCI
+ 1500 kg organic fertilizers/ha + rhizobium
Agriosy 0.25 fertilizer kg/50 g seeds/ha
(Alternative technological package) these four
varieties yielded 1.78 - 2.72 t/ha. The alternative
technology package whic was formulated from
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the first research, by using Anjasmoro variety
was able to provide higher yields (2.62 t /ha)
compared to the existing and water saturated
cultivation (WSC) technology packages, which
yielded 2.07 t/ha and 2.44 t/ha. It is feasible for
farmers to adopts with a profit of up to
11,595,000 IRD /ha, with B/C values of 1.71
which was higer compared to existing and WSC
technolocal packages.
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