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Abstract. This study aims to: (i) determine the distribution of Sulfur, Organic-C
and Nitrogen nutrients in the rice fields, (ii) know the relationship between Sulfur,
Organic-C and Nitrogen soil with rice fields; and, (iii) find out recommendations
for giving organic fertilizers for rice crop in the downstream Serayu sub-watershed
Kesugihan District, Cilacap. This research was conducted in December-July 2020
with a survey method at a semi-detailed level of accuracy with a scale of 1:50,000.
Determination of the sample point based on the Homogeneous Land Unit (HLU)
map, which is made by overlaying the map, namely the Administration Map,
Land Use Map, Slope Map and Soil Type Map in Kesugihan District. The results
showed that the average soil pH was neutral, the electrical conductivity was very
low, the average redox potential was in the moderately reduced class, the Organic-
C contentwas very low (0.02–0.18%), available sulfur content is low (21–46 ppm).
Distribution of total nitrogen nutrients in the soil had a tendency increasing with
increasing soil depth, nutrient uptake from soil nitrogen is low in plants so that
the yield of lowland rice plant had depend to soil N. The N uptake by rice plants
affected by total soil nitrogen by 1.75%, yield per rice plants affected by 3.44% by
nitrogen uptake, and total soil-N affected 3.25% of rice crop yields. Fertilization
recommendation to increase sulfur nutrients in Kesugihan with ZA fertilizer is
63.68 kg ZA/ha; whilst, to increase soil Organic-C in Kesugihan District with
manure of 7–8 tons/ha.
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1 Introduction

Sulfur and Organic-C nutrients have an important role in the productivity of rice plants.
[1] stated that sulfur plays an important role in plantmetabolism related to several param-
eters of plant nutritional quality.Whilst, the Organic-C besides playing an important role
in productivity, Organic-C plays a role in the sustainability of plant life because it can
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Fig. 1. Map of Homogeneous Land Units in Kesugihan District, Cilacap (Source: Maria F.M.
Panjaitan, 2021).

increase soil fertility and use nutrients efficiently [2]. Organic-C plays an important
function in increasing soil’s CEC, so that play further function for plant in soil’s cation
exchange though its cation availability.

[3] stated that the carbohydrate content of milled rice is 78.9%, whilst of 6.8%
protein, 0.7% fat and 0.6% others. Nitrogen (N) is an element that quickly shows its
effect on the development of lowland rice, the main role of this element is to stimulate
vegetative growth (stems and leaves), increase the number of tillers, and the number of
grains/clumps [4].

In general, the efficiency of nitrogen uptake in irrigated rice fields can only reach 45%
and the remaining (55%) cannot be utilized by plants [5], thus the N absorbed by plants is
low. Then as stated by [4], rice plants have the capacity to absorb N in limited quantities,
though themost of theN that is not absorbed by rice is lost due to volatilization, irrigation
water washing, and leaching. To overwhelming, N fertilization from organic fertilizers
is needed and is expected to increase the organic matter content in the soil, N-total, and
increase nitrogen uptake by rice. The problem in nutrient application for flooded rice as
the PK fertilizer has always overcome due to “kartu tani” (the fertilizer subsidy); but the
N is still in low efficiency and this facing with same expectation too for C and S due to
low compost application and lack of S as fertilizer (Fig. 1 and Fig. 2).

Kesugihan District is one of the rice-producing centers in Cilacap Regency. Accord-
ing to The Central Bureau of Statistics Cilacap Regency data in 2020 figures, it was
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Fig. 2. Map of Observation Points in Kesugihan District, Cilacap Cilacap (Source: Maria F.M.
Panjaitan, 2021[26]).

recorded that the area of rice fields in Kesugihan District was 3,763.45 ha, rice produc-
tion in 2019 was 50,607 tons which decreased by 1,425 tons or 2.725% compared to
2018 [6]. In general, the study area, rice is harvesting 2–3 times a year.

Most of the rice fields in Kesugihan District are watering in the primary irrigation
area sourced from the Serayu River flow. Given the position of Kesugihan District as
a center for rice production, it is very important to increase the productivity of paddy
fields. Therefore, research on nutrient surveys for C, S and N soils is very important.

This study aims to determine Serayu sub-watershed, downstream of Kesugihan Sub-
district, Cilacap in: 1) the distribution of Organic-C, S and N nutrients in the soil,
2) the relationship of Organic-C, S and N soil with the yield of lowland rice, and 3)
recommendations for the provision of organic fertilizers and N for planting.

2 Materials and Methods

This research was carried out from December to July 202. Soil sampling was carried out
on the land of Kesugihan District, Cilacap Regency. Soil sample analysis was carried out
at the Laboratory of Soil and Land Resources, Faculty of Agriculture, Jenderal Sudirman
University, Karangwangkal, North Purwokerto.

Location of the research area is irrigated rice fields in Kesugihan District, Cilacap
Regency. Cilacap Regency is located in the southern part of Central Java Province.
Geographically, Cilacap Regency is located between 1080 4′ 30′′ – 1090 22′ 30′′ East
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Longitude and 70 30′ 20” – 7 45′ 20′′ South Latitude which is directly opposite the
Indian Ocean with an area of 225,361 km2 which is divided into 24 sub-districts, 269
villages and 15 urban villages [6].

Materials used: soil samples from rice plantations, administrative maps, slope maps,
soil type maps, and land use maps in Kesugihan District. Chemicals for soil chemical
analysis include: KCl 1 M, sodium acetate, acetic acid, aquadest, BaCl2, Tween 80,
HCl, phosphoric acid, K2Cr2O7 1 N and H2SO4. The tools used in this study were
ArcGIS 10.4 GIS software, GPS, field knife, soil drill, plastic samples, paper bags,
mortar, 0.5 mm and 2 mm soil filters. Tools for analysis in the laboratory including
oven, spectrophotometer, erlenmeyer, dropper, beaker glass, test tube, measuring cup,
filter paper, ziplock plastic, funnel, analytical balance, pH meter, ORP-meter, Electro
Conductivity (EC) meter, bottle film and micropipette.

Sampling Design
Research was carried out using field surveymethods and purposive sampling. Land units
were analyzed using a physiographic analytical approach by grouping the survey area
into homogeneous land units based on the villages area, slope, soil type, and land use.
Overlaying maps of slope, soil type, and land use using the GIS ArcGIS 10.4 application
carried out delineation of homogeneous land unit (HLU) boundaries. Sampling location
points based on HLU were taken with a proportional distribution. Soil samples were
taken from two depth composites, namely: 0–25 cm, 25–50 cm. Sampling was carried
out at the sampling point in the form of five points in a zigzag manner, the distance
between the points was 2–3 m using a soil drill and stored in the soil sample plastic.
Then the soil sample was homogenized, dried, and ground using a mortar, which was
later taken for analysis at the Soil Laboratory Faculty of Agriculture, Jenderal Soedirman
University.

The map used for the implementation of the research in the field is the HLU Map,
and the Observation Point Location Map with a scale of 1: 50,000. The HLU map was
obtained from the results of overlaying the Administrative Map, Land Use Map, Slope
Map, and Soil Type Map. Then seven (7) homogeneous land units were obtained and
to be used as observation locations. From seven HLU then 13 points sampling were set
to take soil and plan samples that for observes data from farmers. Variables observed
included soil H2O pH, soil KCl pH, soil electrical conductivity, redox potential, soil
organic C, soil available S, soil available N. Other variables: rice yields and climate
data.

3 Results and Discussion

3.1 Chemical Properties at the Research Site the pH Value of H2O and the pH
Value of KCl

The soil pH (H2O) obtained ranged from 7.03 - 7.85; means that the pH value of H2O
obtained is neutral to slightly alkaline. According to [7], inundation in mineral soils
results in an increase in the pH value of acidic soils and in alkaline soils, the pH value of
the soil decreases or increases to near neutral. The pH of the KCl obtained ranged from
4.68–6.94 (acid to neutral). The pHofKCl is lower than the pHofH2O.According to [8],



Study on Soil Sulfur, Organic-C and Nitrogen, Nutrient Content of Rice 265

Table 1. Correlation between research variables of soil samples at a depth of 0–25 cm

Variable pH H2O pH KCl EC Potential
Redox

Organic-C S-Available Yield
Plant

pH H2O 0.479 -0.072 -0.437 -0.477 -0.145 -0.558*

pH KCl 0.405 0.196 0.199 0.367 -0.016 0.739

EC 0.739** 0.514 0.510 0.414

Potential
Redox

0.745** 0.482 0.632*

Organic-C 0.441 0.236

S-Available 0.557

Total-N (soil) -0.460

Results

Note: * The correlation is significant at the 0.05 level
** The correlation is significant at the 0.01 level.

determination of soil pH using 1 N KCl extracted has a lower pH than soil pH extracted
with H2O; the concentration of H ions extracted using H2O is the concentration of H +
that are only in the soil solution.

3.1.1 Electrical Conductivity (EC)

The electrical conductivity (EC) of the research area is less than 4,000 µS/cm, meaning
it has a very low value. According to [9], rice plants are one of the plants that are sensitive
to soil salinity; Soil EC of 2,000µS/cm is considered optimal, but if 4,000–6,000µS/cm
is classified as marginal soil (low Electrical Conductivity).

3.1.2 Redox Potential

The redox potential of the research site ranges from 113–140 mV (moderately reduced).
Inundation of rice fields can increase rice production. Flooding in lowland rice cultivation
accelerates the decomposition of straw and softens the soil before planting [10].

3.2 Correlation Between Variables

The results of correlation analysis between variables showed that EC and soil redox
potential were in moderate correlation with crop yields. Redox potential and EC are
somewhat strongly correlated; as well as organic C and redox potential. Correlation
between variables was determined in each homogeneous land unit and different soil
depths, namely at a depth of 0–25 cm, 25–50 cm.

Based on Table 1, it can be said that pH H2O and pH KCl are negatively correlated
with crop yields. This shows that the increase in soil pH is following by a decrease in
crop yields and soil pH has a less close correlation with crop yields. [11] said that soil
pH is very influential in plant growth, one of which is the availability of nutrients, if



266 P. Widyasunu et al.

Table 2. Correlation between sample research variables at a depth of 25–50 cm

Variables pH H2O pH KCl DHL Potential
Redox

Organic-C S-Available Yield
Plant

pH H2O -0.076 0.359 -0.062 -0.077 0.168 -0.095

pH KCl -0.223 -0.127 -0.361 -0.055 -0.022

DHL 0.496 * -0.060 0.336

Potential
Redox

0.550 0.243 0.534

Organic-C 0.301 0.539

S-Available 0.250

Yield
Plant

Description: * The correlation is significant at the 0.05 level.

the soil pH is not optimal it can potentially cause poisoning for plants. [12] stated that
there is a relationship between redox potential and organic Organic-C in paddy fields.
Redox potential of paddy soil in the research area has a correlation with Organic-C of r
= 0.745.

Based on Table 2, it can be said that the correlation between pHH2O and pHKCl has
a negative correlation. Thismeans that an increase in the pH ofH2Owill be followed by a
decrease in the pHofKCl. The correlation value betweenpHH2O, pHKClwith electrical
conductivity, redox potential and organic C has a negative value. This means that there
is an increase in the pH of H2O followed by a decrease in electrical conductivity, redox
potential and organic C. This shows that pH has no effect on electrical conductivity,
redox potential and organic C.

Cyio (2008) stated that a decrease in redox potential causes the soil to be reductive,
releasing OH- thereby increasing soil pH. That is a negative correlation between soil
KCl pH and available S. According to Wigena et al., (2001), at a high pH there is a
decrease in the positive charge on soil colloids and the deposition of Al ions so that a lot
of SO42− are released from soil colloid adsorption, then leached or lost by erosion. This
condition results in S not being available to plants. [13] stated that, the higher the sulfur
content in the soil is directly proportional to the decrease in soil pH and the decrease in
pH from alkaline to slightly alkaline which will increase the availability of nutrients N,
P, K and S, so that too to plant growth.

3.3 Nutrient Status of Sulfur and Organic-C Soil

3.3.1 Sulfur Nutrient Status

The nutrient status of sulfur is 21–46 ppm. The distribution of S-available values of soil
is low and several other samples have moderate value. The low S in the study area was
caused by the lack of fertilizer containing S nutrients such as ZA fertilizer. According
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to [14], inundation of paddy fields reduces the availability of S nutrients for plants, so
that they are responsive to fertilization containing S.

Based on the graph of the quadratic function (Fig. 3) that the relationship between
crop yields and available-S found the relationship y = -0.0131x2 + 0.9819x -12.54
with R2 = 0.4219. This shows that available-S has a low effect on rice yields, which is
42.19%. Sulfur application can have a positive effect, but relatively low, as it affect rice
yields as shown in the study. The relationship between crop yields and low available-S
has due to the lack of optimal sulfur fertilization in rice cultivation at the study site. This
is in accordance with the statement of [15], that inappropriate sulfur fertilization affects
the S status in soils.

3.3.2 Organic-C

Organic-C in location showed value 0.08–0.21% (low); indicates that the soil in the
study area has poor soil chemical quality. Cultivation of paddy fields do not use straw as
a source of organic C. They tend to sell to hay mills and burn the hay on-site, so organic
matter cannot be returned or stored in the soil. According to [16], the burning of crop
residues that can interfere with soil processing, causes organic matter to not be returned
or not stored in the soil.

y = 0.1307x + 0.5482
R² = 0.2826
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Fig. 3. Relationship between crop yields and S-available soil.

Fig. 4. Relationship between crop yields and soil organic C.
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The relationship between crop yields and soil organic Cwas obtained Y= -423.41x2

+ 126.32x – 3.8034 with R2 = 0.2955. This shows that Organic-C has a weak effect
(Fig. 4) on plant yields, namely 29.55%. This is due to the lack of fertilizing organic
matter such as manure and less effective soil management. According to [17] lack of
organic matter fertilization will affect soil quality and reduce the supply of N, P, K and S
nutrients so that it can inhibit plant growth. In addition, ineffective soil management will
lead to loss of soil organic carbon content, then is leading to soil structural degradation
and though to reduce crop yields. The addition of soil organic matter or soil organic
carbon is one of the efforts to improve soil properties [18].Based on Table 1, it can be
said that pH H2O and pH KCl are negatively correlated with crop yields. This shows
that the increase in soil pH is following by a decrease in crop yields and soil pH has a
less close correlation with crop yields. [11] said that soil pH is very influential in plant
growth, one of which is the availability of nutrients, if the soil pH is not optimal it can
potentially cause poisoning for plants. [12] stated that there is a relationship between
redox potential and organic Organic-C in paddy fields. Redox potential of paddy soil in
the research area has a correlation with Organic-C of r = 0.745.

3.4 Fertilization Recommendations

Improvements that can be made to obtain high rice production with good quality are bal-
anced fertilization (factory fertilizer and compost). Balanced fertilization until it reaches
the status of adequacy but does not pollute the environment. This means that soil that has
optimum levels of nutrients does not need to be fertilized, except for the replacement
of nutrients transported by harvest. Sources of nutrients can be in the form of single
fertilizers, compound fertilizers or a combination of both [19].

BasedonTable 3,which is presented to determine the calculation of efforts to increase
the status of available-S in soil or the addition of SO4 or sulfur with ZA fertilizer to
increase sulfur nutrients at the study site have a range 41.94 - 88.38 kg ZA/ha or with
10.06 - 21.21 kg S/ha. ZA fertilizer is an inorganic fertilizer containing nitrogen and
sulfur.

Nitrogen is the main nutrient in plant growth as a constituent of protein, while sulfur
is a constituent of 21 amino acids that make up protein [20].

ZA fertilizer is an inorganic fertilizer containing compounds S (24%) in sulfate and
N (21%) in the form of ammonium [21]. According to [22], ZA fertilizer or called
Ammonium Sulfate is one of the inorganic pesticides designed to provide additional
nitrogen and sulfur nutrients for plants. In addition, she said that ZA fertilizer is one
type of organic herbicide that can kill weeds compared to other types of fertilizers [22].

Based on Table 4, fertilization recommendations to increase the Organic-C content
with manure in the average of 8 tons/ha or with 0.03 kg Organic-C/ha. Manure with a
weight of 0.03 kg/ha was applied by mixing it at the time of tillage.
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Table 3. Recommendations for sulfur fertilization at the research site

Observation Point S-Available
(ppm)

Increase in S-available
(ppm)

Nutrient Needs S

Value Level Level (Kg S/ha) (Kg ZA/ha)

1 30.64 Low Average 14.56 60.67

2 29.71 Low Average 14.12 58.83

3 35.84 Low Average 17.03 70.96

4 31.58 Low Average 15.01 62.52

5 27.45 Low Average 13.04 54.35

6 38.64 Low Average 18.36 76.52

7 38.37 Low Average 18.23 75.98

8 42.11 Low High 20.01 83.38

9 44.63 Low High 21.21 88.38

10 32.38 Low Average 15.39 64.11

11 21.18 Low Average 10.06 41.94

12 22.92 Low Average 10.89 45.38

13 22.66 Low Average 10.77 44.87

Average 15.28 63.68

According to [23], the benefits of organic fertilizer application is to improve soil
structure, increase soil absorption of water, increase the ability to bind and store ground-
water, and as a source of slow-release nutrients for plants. Provision of organic fertilizers
can stimulate overall plant growth, namely on branches, stems, and leaves and plays
an important role in the formation of green leaves. For this reason, fertilization aims
to replace lost nutrients and can increase the supply of nutrients needed by plants to
increase plant production and quality [24].

3.5 N-Paddy Plant Tissue

A stem diagram of the nitrogen content of rice plant tissue presented in Fig. 5 as fol-
lows. Figure 5 shows that the highest nitrogen content of rice plant tissue is at sample
point 7, which is 5.31% and the lowest nitrogen content is at point 2, which is 0.27%.
Nitrogen content in plant tissues affected by the uptake of nitrate and ammonium ions
by plants. Slow movement of nitrogen especially in the form of NH4- generally occur
in soil solution. This is like the statement of [24] which states that correlation soil N
Correlation – Yield of rice is maybe not significant. He said that reduction of nitrate,
which then absorbed into (amino acids) is slow, because to reduce nitrate to ammonia
basically consists of two stages, namely the reduction of nitrate to nitrite by enzymes
nitrate reductase and the second step is the reduction of nitrite to ammonia by the enzyme
nitrite reductase. Next, ammonia is converted into amino acids and transported to the
stem.
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Table 4. Recommendations for organic-C fertilization at research sites

Observation
Point

Soil Organic-C Increase in
Organic-C (%)

Recommended Fertilization

Value 1 C -Organic Value
(tons/ha)

Compost
fertilizer
(Tons/ha)

1 0.12 Very Low Low 0.03 8

2 0.15 Very Low Low 0.03 7

3 0.19 Very Low Low 0.03 8

4 0.15 Very Low Low 0.03 7

5 0.13 Very Low Low 0.03 7

6 0.15 Very Low Low 0, 03 7

7 0.16 Very Low Low 0.03 8

8 0.16 Very Low Low 0.03 7

9 0.14 Very Low Low 0.03 8

10 0.16 Very Low Low 0.03 8

11 0.17 Very Low Low 0.03 8

12 0.13 Very Low Low 0.03 8

13 0.12 Very Low Low 0.03 8

Average 0.03 8

3.6 Correlation Between Total Soil Nitrogen and Plant Nitrogen Uptake and Rice
Yield

The correlation between total soil nitrogen and plant nitrogen uptake and rice yields
presented in Table 5. Based on Table 5, it can be concluded that the correlation value
between total soil nitrogen and rice yield in soil depth 0–25 cm is R2 = 0.000121 and is
in the class interval 0.00–0.199, meaning that the relationship between variables is very
weak but positive. Therefore, it can be concluded that there is a very weak relationship
between total soil nitrogen and rice yields in the Prosperity District.

Nitrogen soil regression with lowland rice yields at a depth of 0–25 cm (Fig. 6).
According to [25], a 1% increase in soil nitrogen content can increase rice production
by 18,911 tons/ha.
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Fig. 5. Level of N-tissue (%) and crop yield (t/ha).

Table 5. N total, N absorption, and plant yield of the plants

N-Total N-absorption of Plant Yield

N-Total -0.181 0.0001

N-absorption of 0.185

Plant Yield

The recommended dose of nitrogen fertilization in the downstream Serayu sub-
watershed area, Kesugihan District, Cilacap Regency, is around 78–400 kg urea/ha. At
field sample points 1 and 2, farmers need to add urea fertilizer of 77.78 kg/ha. The
application of urea fertilizer in the range of 122–167 kg/ha needs to be added at sample
points 8, 10, and 12. Urea dose at 211–266 kg/ha are necessarily add to field no 3, 4, 5,
6, 9, & 13. Whilst dose at 400 kg/ha need to give at field no 7 and 11.
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Fig. 6. The relationship of N-total soil with rice yields.

4 Conclusions

The nutrient status of the soil sulfur in the rice fields in the study area ranged from
21–46 ppm (low to moderate values). Soil Organic-C status is very low with a range of
0.02%-0.18%. The correlation between S-available soil and rice yields is positive. The
correlation between Organic-C soil and the yield of lowland rice is positive. Fertilization
recommendations to increase sulfur nutrients with ZA fertilizer range from 41.94 to
88.38 kg ZA/ha. Fertilization recommendations to increase soil Organic-C with manure
have a range of 7–8 tons/ha. The N-total content of paddy fields in Kesugihan District
ranged from very low to high, namely 0.08–0.62%. The relationship between theN-Total
and N-absorption variables with the yield of lowland rice shows a positive value and has
a very weak correlation. The recommended dose of nitrogen fertilization is 78–400 kg
urea/ha. Figures and tables should be placed either at the top or bottom of the page and
close to the text referring to them if possible.

References

1. H. Muhammad, R. Sabiham, Adijuwana, 2003, Effect of sulfur and blotong on growth and
yield of shallots in inceptisol soil. Journal of Horticulture, 13(2): 95-104.

2. D. Elisabeth,M. ahyu.M. Santosa,N.Herlina, 2013, Effect application of various composition
of organic matter on growth and yield of shallot (Allium ascalonicum L.), Journal of Crop
Production, 1(3): 21–29.

3. P. Anna, 1994, Dasar-dasar Biokimiawi. Jakarta, Universitas Indonesia. 390–394 hal.
4. T. Edi, 2018, Upaya efisiensi dan peningkatan ketersediaan nitrogen dalam tanah serta serapan

nitrogen pada tanaman padi sawah (Oryza sativa L.), Review Buana Sains, Vol. 18 (2): 171–
180.



Study on Soil Sulfur, Organic-C and Nitrogen, Nutrient Content of Rice 273

5. M.J. Jipelos, M, 1989, Uptake of nitrogen from urea fertilizer for rice and oil palm. In nutrient
management for food crops production in tropical farming system (Eds. J. Var der Heide),
Institute for Soil Fertility (IB) haren, The Netherland: 187–204.

6. BPS Cilacap (Central Bureau of Statistics of Cilacap Regency), 2020,. Kesugihan District in
Figures 2020,. Central Bureau of Statistics of Cilacap Regency, Cilacap.

7. B.H. Prasetyo, J.S. Adiningsih, K, Subagyono, R.D.M. Simanungkalit, 2008, Mineralogy,
chemistry, physics, and biology of paddy fields, Center for Soil and Agroclimate Research,
Bogor,74 p.

8. Mulyadi, Nurcholis, Partoyo, 2020, Some chemical properties of paddy fields on the use of
organic fertilizers with different periods in Sayegan, Sleman. Journal of Soil andWater, 17(2):
74 – 91.

9. N.R.E. Muliawan, J. Sampurno, M.I. Jumarang, 2016, Identification of salinity values on
agricultural land in the Jungkat area based on the electrical conductivity (DHL) method,
Journal of Prism Physics, 4(2): 9-13.

10. I.G.K.D.Arsana S. Yahya, A.P. Lontoh, H. Pane, 2003, Relationship between early inundation
and redox potential, ethylene production and its effect on growth and yield of rice (Oryza
sativa) table system, Journal of Agronomy, 31(2): 37-41.

11. H. Lubis, M. Sembiring, 2015, Effect of pH on root nodule formation, nutrient uptake, and
crop production in several soybean varieties on inceptisol soils in a greenhouse,Online Journal
of Agroecotechnology, 3(3) : 1111 – 1115.

12. M. Rif’an,M.N. Budiono, R.E. Kusuma, Kharisun, 2017, Study of Natural Zeolite on Various
Soil Organic C Levels and Height of Stagnant Water on Redox Potential and Rice Paddy
Growth, Proceedings of the National Seminar and Call for Papers: 17–18. Purwokerto, 17–18
November 2017, Unsoed Faculty of Agriculture.

13. S. Orman, M. Kaplan, 2011. Effetcs of elemental sulfur and farmyard manure on pH and
salinity of calcareous sandy loam soil and some nutrient elements in tomato plant, Journal of
Agricultural Science and Technology, 5(1): 22-26.

14. A. Wihardjaka, Poniman, 2015, Contribution of sulfur to rice productivity and atmospheric
greenhouse gases in lowland, Journal of Food Crops Science and Technology, 10(1):9.19(1):
27–36.

15. E.O.Momuat, T. Notohadiprawiro, J. Soedarsono, 200,. Sulfur uptake in rice plants and deter-
mination of its critical value by Cate and Nelson method and modified. Journal of Agrikam,
1(3):1–9.

16. I.W. Suarjana, A.A.N. Supadma, I.D.M. Arthagama, 2015, Study of the fertility status of
paddy fields to determine the recommendation for balanced fertilization for specific locations
of rice plants in the Manggis sub-district, Journal of Tropical Agroecology, 4(4): 314-323.

17. S. Supriyadi, 2008, Organic matter content as the basis for soil management in dry land of
Madura, Embryo, 5(2):176-183.

18. L. Neneng, Nurida, Jubaedah. 2014, Teknologi Peningkatan Cadangan Karbon Lahan Kering
dan Potensinya pada Skala Nasional, in: Konservasi Tanah Menghadapi Perubahan Iklim,
Penerbit Badan Penelitian dan Pengembangan Pertanian, Kementrian Pertanian, Bogor.

19. W. Hartatik, H. Husnain, L.R. Widowati, 2015, The role of organic fertilizers in increasing
soil and plant productivity. Journal of Land Resources, 9(2): 107–120.

20. Utami, Handayani, 2003, Chemical properties of entisol in organic farming systems, Journal
of agricultural science, 10(2): 63-69.

21. S. Kiswondo, 2011, Use of HuskAsh and ZAFertilizer on Growth andYield of Tomato Plants
(Lycopersium esculentum Mill.), Journal Embryo, 8(1): 10.

22. U.N. Halifah, S. Roedy, M. Santoso, 2014, Effect of organic fertilizer (blotong) and inorganic
fertilizer (za) on shallot (Allium ascalonicum L), Journal of Plant Production, 2(8): 665 – 672.



274 P. Widyasunu et al.

23. Dewanto, G.J.J.M.F. Londok, R.A.F. Tuturoong, W.B. Kaunang, 2013, Effect of inorganic
and organic fertilization onmaize production as a source of fee, The Zootek Journal (“Zootek”
Journal), 32(5): 33–40.

24. H.S.Bistok, M.P. Suprihati, R.I. Muryas, 2000, Pengaruh perbandingan nitrat dan amonium
terhadappertumbuhandanhasil tanaman selada (Lactusa sativaL.) yangdibudidayakan secara
hidroponik, Seminar Nasional Pengembangan Teknologi Horti-kultura Memasuki Indonesia
Baru, Vol. 2 (1): 36–43.

25. A.N. Virgus, P. Cahyo, 2016, Dapatkah status unsur hara dan produktivitas tanaman padi
metode SRI (System of rice intensification) ditingkatkan?. Jurnal Tanah dan Sumberdaya
Lahan, Vol. 3 (2): 365-374.

26. Panjaitan, M.F.M. 2021. Study on sulfur and organic-C nutrient content of rice field soil for
rice fertilization recommendations in the Serayu Hilir sub watershed are in Kesugihan district
Cilacap regency. Research Article at Agriculture Faculty Jenderal Soedirman University,
Purwokerto.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.

http://creativecommons.org/licenses/by-nc/4.0/

	Study on Soil Sulfur, Organic-C and Nitrogen, Nutrient Content of Rice and Fertilization Recommendation in the Downstream Serayu Sub Watershed Area in Kesugihan District, Cilacap Regency
	1 Introduction
	2 Materials and Methods
	3 Results and Discussion
	3.1 Chemical Properties at the Research Site the pH Value of H2O and the pH Value of KCl
	3.2 Correlation Between Variables
	3.3 Nutrient Status of Sulfur and Organic-C Soil
	3.4 Fertilization Recommendations
	3.5 N-Paddy Plant Tissue
	3.6 Correlation Between Total Soil Nitrogen and Plant Nitrogen Uptake and Rice Yield

	4 Conclusions
	References




