Available Online at SAINS TANAH Website: http://jurnal.uns.ac.id/tanah
SAINS TANAH — Journal of Soil Science and Agroclimatology, 16(2), 2019, 181-190
RESEARCH ARTICLE

STUDYING THE RESIDUAL EFFECT OF ZEOLITE AND MANURE ON ALFISOLS
CATION EXCHANGE CAPACITY AND GREEN BEAN YIELD

Ahmad Yazid Fudlel'*, Slamet Minardi?, Sri Hartati, and Jauhari Syamsiyah?

lUndergraduate Student, Department of Soil Science, Faculty of Agriculture, Sebelas Maret
University, JI. Ir. Sutami No.36 A, Pucangsawit, Jebres, Surakarta, Jawa Tengah 57126 Indonesia
2 Department of Soil Science, Faculty of Agriculture, Sebelas Maret University
Submitted: 2019-05-19 Accepted: 2019-12-02

ABSTRACT

Nowadays the innovations in organic agriculture systems continue to be developed to achieve a
sustainable agriculture system. In Indonesia with high rainfall, nutrient loss is still a major problem.
The application of zeolite and manure as a soil amendment is expected to increase nutrients available
in soil and cation exchange capacity of the soil in the long term. The results on the first planting season
showed a significant increase in chemical soil fertility. The objective of this study is to research the
effect of residue zeolite and manure on soil chemical fertility and yields of the second planting season.
This study used a complete randomized block design. The factors were a dose of zeolite (Z1: 2.5 tons
ha ; 72: 5 tons ha™) and kind of manure (P1: quail manure; P2: cow manure), with three replications.
The result showed that zeolite treatment of 5 tons ha™ and cow manure increased the total N soil by
27.78% and 45.4% compared to the control. The treatment of quail manure increased soil organic
matter 78.78% compared to the control. The treatment of cow manure increased the green bean yield
28.76% compared to the control.

Keywords: Alfisol, Cation Exchange Capacity, Manure, Residue, Zeolite

How to Cite: Fludlel, A. Y., Minardi, S., Hartati, S., and Jauhari, S. (2019). Studying the Residual Effect
of Zeolite and Manure on Alfisols Cation Exchange Capacity and Green Bean Yield. Sains Tanah Journal
of Soil Science and Agroclimatology, 16(2): 181-190 (doi: 10.15608/stjssa.v16i2.30190)

Permalink/DOI: http://dx.doi.org/10.20961/stjssa.v16i2.30190

INTRODUCTION

Land degradation is a major problem in
the agriculture sector, such as the occurrence
of soil compaction, metal-polluted, and loss of
soil organic matter content (Bouma, Keesstra,
& Cerda, 2017). Land degradation has been
defined as any loss of soil quality, productivity,
and ecosystem service (Lambin, Geist, &
Lepers, 2003). A conventional farming system
with excessive land processing can accelerate
the loss of soil organic matter impacting the
ability of nutrient-binding soils to decrease

* Corresponding Author :
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(Mumpuni, 2016). Studies utilizing zeolite and
manure in polluted by metal showed that
zeolite can restore a friendly to biota soil
environment, reduce the mobility of Cd and Pb,
and recover plant performance (Misaelides,
2011).

The natural zeolite is a crystalline
aluminosilicate whose composition is similar to
clay minerals. Zeolite has useful physical and
chemical properties such as ion exchange,
molecular sifting, catalysis, and absorption
(Chowdhury et al., 2016). The zeolite
composition consists of 70-75% Clinoptilolite,
10% Cristobalite, 5-10% Amorphous minerals,
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and below 5% includes sanidine, calcite, and
dolomite (Nikolov, Rostovsky, & Nugteren, 2017).
Cations on zeolites are bound by weak bonds and
can be easily replaced without changing their
aluminosilicate structure (Jaskunas, Subadius, &
Slinksiene, 2015). The nature of zeolite can bind
nutrients and store them so that they are not
washed away but are absorbed by plants little by
little (Eprikashvili et al., 2016), and that land
productivity can increase.

The manure is an organic fertilizer from
animal waste. The contains of manure are
macronutrients such as Nitrogen (N),
(P), and
micronutrients such as Calcium (Ca),

Phosphate Potassium  and
Magnesium (Mg), and Manganese (Mn)
(Andayani & Sarido, 2013). The addition of
manure is expected to be a source of macro
and micronutrients, increasing the cation
exchange capacity (CEC) of the soil, and
forming complex compounds with metal ions
such as Al, Fe, and Mn to avoid poisoning
(Faissal et al., 2017).

The result of the study in the first

planting season showed that zeolite and
manure could increase CEC by 161.12%
compared to the control. The purpose of this
study is to research the effect of residue zeolite
and the kind of manure on Alfisols chemical
fertility especially cation exchange capacity in
the second planting season. The gap of the first
planting season with the second planting
season is 1 month. All treatments were carried
out during the first planting season and were
not given any additional input during the
second planting season.

MATERIALS AND METHOD

This study was conducted as
Karanganyar Regency Central Java. The soil
used in this study is Alfisols in accordance with
the USDA (United States Department of
Agriculture) soil classification. The climate of
this study field is a tropical and coincided with
the rainy season. The first planting season was
conducted from June to September 2016 and
the second planting season was conducted

from November 2016 to February 2017.

Table 1. Characteristics of initial soil in the first planting season, zeolite and manure

Chemical Characteristics Soil - Manure Zeolite
Quail Cow
pH H20 5.40 - - -
C-organic (g kg?) 1.15 17.56 19.94 -
Soil Organic Matter (g kg?) 1.93 24.90 28.30 -
CEC (cmol kgl) 18.93 - - 78.20
Base Saturation (g kg) 14.32 - - -
C/N Ratio 4.42 13.31 14.30 -
N Total (g kg™!) 0.26 1.32 1.40 -
P Availability (mg kg?) 4.45 4,54 4.41 -
K Availability (cmol kg?) 0.22 1.51 1.40 -
Ca (cmol kg?) 1.72 - - -
Mg (cmol kg?) 0.56 - - -
Na (cmol kg?) 0.20 - - -

Source: Laboratory analysis

Table 2. Combination of doses of zeolite and manure treatment

Types of Organic Fertilizer

Zeolite Doses

Quail Manure

Cow Manure

Control
ontro (5 tons ha) (5 tons ha'')
Control ZoPo ZoP1 ZoP;
2.5 tons ha™ Z:1Po Z1P1 Z,P,
5 tons ha™ Z,Po Z,P1 Z,P,
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Soil
No Treatment pHH,0 CEC satﬁ?as:!ion Organic N-Total P Available K Available
(cmol kg?) (g ke'l) Matter (g keg?) (mg kg?) (cmol kg?)
(s kg™)
1 Z0PO 6.27 23.56 42.41 1.292 0.530 4.54 0.32
2 Z0P1 6.45 46.74 57.32 1.482 0.683 4.61 0.37
3 Z0P2 6.42 47.44 58.62 1.732 0.555 4.73 0.38
4 Z1PO 6.13 48.49 46.17 1.417 0.620 4.68 0.33
5 Z1P1 6.33 49.78 57.97 1.876 0.671 4.74 0.41
6 Z1P2 6.07 51.24 61.14 1.897 0.772 4.80 0.45
7 Z2P0 6.10 52.48 62.22 1.749 0.695 4.78 0.39
8 Z2P1 6.03 46.49 62.92 1.841 0.724 4.88 0.44
9 Z2P2 6.11 49.16 67.33 1.997 0.781 4.92 0.49

Source : Laboratory analysis

Materials
The green bean variety used in this study

is local varieties. The zeolite used in this study
was collected from Klaten Regency in Central
Java. Particle size in this zeolite varied between
2-4 mm. The All of kind manure used in this
study was collected from Karanganyar Regency
in Central Java Zeolite and manure in each
treatment applied to the plot on first planting
season and no additional input was given
during the second planting season. Chemical
characteristics of initial soil in the first planting
season, zeolite and manure are shown in Table 1.
Characteristics of initial soil in the second
planting season are shown in Table 3.

Method

This study used a complete randomized
block design. The factors were a dose of zeolite
(Z1: 2.5 tons ha %; Z2: 5 tons ha') and kind of
manure (P1: quail manure; P2: cow manure),
with three replications (Table 2). This study
method followed the soil testing method
improvement in the Indonesian Minister of
Agriculture Regulation Number 70 of 2011
(Kementan, 2011)

The implementation of this study
included land preparation, plant preparation,
planting, maintenance, and harvesting. Land
preparation was carried out by scrubbing each

of the plots that have been formed in the first
planting season and by clearing the weeds. The
plots dimension is 2 x 1 m with 30 cm spacing
between plots. Plant preparation was done by
selecting local varieties of green beans that
were not defective and not contaminated with
disease. Plant spacing in each plot was 20 x 25
cm, 80 seeds sown in each plot (Rukmana,
1997) and thinned to 40 plants per plot.
Maintenance was done by watering, weeding,
and pest controlling. Harvesting was done
when the green bean pods started to become
brown and dry out. Plant sampling is taken at
harvest, 3 plants per plot were taken as
samples. Soil sampling is taken at initial and
harvest. Soil samples were collected from each
plot (1.5 kg) and mixed to get a composite
sample.

The post-harvest soil samples were air-
dried atroom temperature before analysis. The
Laboratory analysis method accord to the
Technical Guidelines for Analysis of Soil, Plant,
Water and Fertilizer Chemistry, Bogor Soil
Research Center (Eviati & Sulaeman, 2009).
Analysis of pH was done using the pH meter
method with a ratio of 1:2.5 (soil: distilled
water) (Day, 1965). Analysis of cation exchange
capacity used a method of saturating
ammonium acetate at neutral pH (Allison et al.,

1954). Analysis of N total used the Kjeldahl
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method (Jackson, 1958). Analysis Organic
matter used the Walkley & Black (1934)
method (Nelson & Sommers, 1982) and the
analysis of yield with weighing yields. Data
were analyzed using variance analysis or
ANOVA, Least Significant Differences (LSD) and
Duncan Multiple Range Test (DMRT) with a
confidence interval of 95%, and correlation
test.

RESULT
Soil pH

The result of soil pH analysis on zeolite
residue and manure treatment did not have
significant differences in each treatment
compared to the control (Z1 LSDg.0s= 0.981; 22
LSDog.05 =0.954; P1 LSDp.0s = 0.926; P2 LSDg s =
0.981). The pH value decreased from the first
planting season which was 6.03-6.45 to 5.11-
5.15.

0.50
- 0.30
4
wo 0.20
0.10
0.00

N-Total

Control

N total of the soil
The result of variance analysis shows

that treatment zeolite 5 tons ha™ and cow
manure had a significant effect on the N total
soil compared to the control (Z2 LSDg0s = 0.015;
P2 LSDos =0.001). Whereas treatment 2.5 ha™
and quail manure had a non-significant effect
(21 LSDg.os = 0.524; P1 LSDg 05 =0.088).

The highest total N increase was
obtained by giving zeolite 5 tons ha™ (Figure 1).
The addition of zeolite increased the total N of
soil to 0.46% (medium) or increased with the
percentage increase of 27.78% compared to
the control.

The highest total N increase in soil was
obtained by giving cow manure (Figure 2). The
addition of manure increased the total N of soil
to 0.48% (medium) or increased with the
percentage increase of 45.4% compared to the

control
0.46 b
0.38 ab
2.5Ton 5Ton
Zeolite Dose

Figure 1. The total N content of the soil due to residue from various doses of zeolite. Note: The

numbers followed by the same letters show no significant difference at the level of 0.05 with

DMRT

0.60
0.50
040 0.33a
030
*0.20
0.10
0.00

N-Total

Control

0.48b
0.40ab

Quail Cow

Kinds of Organic Fertilizer

Figure 2. The total N content of the soil due to the residue kind of organic fertilizer. Note: The numbers

followed by the same letters show no significant difference at the level of 0.05 with DMRT
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Table 4. Soil organic matter in the first planting season and second planting season

No Treatment First planting season (%)

Second planting season (%)

1 Z0PO 1.292 0.481
2 Z0P1 1.482 1.104
3 Z0P2 1.732 1.022
4 Z1PO 1.417 0.713
5 Z1P1 1.876 1.135
6 Z1P2 1.897 0.930
7 Z2P0 1.749 0.784
8 Z2P1 1.841 1.291
9 Z2P2 1.997 1.220
1.50

@ 1.18b

b 1.06 b

§ 1.00

e 0.66 a

[=

o

5 0.50

)

(7]

0.00
Control Quail Cow

Kinds of Organic Fertilizer

Figure 3. The content of soil organic matter due to the residue of providing various kinds of manure.

Note: The numbers followed by the same letters show no significant difference at the level of 0.05 with

DMRT

Soil organic matter
The soil organic matter experienced a

decrease from the first planting season (Figure
3). The result of variance analysis shows that
each addition of manure significantly affected
to the increase soil organic matter in the
second planting season compared to the
control (P1 LSDg.0s =0.009; P2 LSDoos =0.038).
Whereas the treatment of doses of zeolite had
a non-significant compared to the control (Z1
LSDo.05s =0.752; Z2 LSD.05 = 0.213). The highest
increase in soil organic matter level was
obtained by giving quail manure 5 tons ha
which was 1.18% (low) with an increasing
percentage of 78.78% compared to the control
(Figure 3).

CEC soil
Cation exchange capacity is an

important thing that can affect plant nutrient
availability. The result of the analysis of the
variety of CEC soil on the residue of dose
zeolite and kind manure treatment did not
have significant differences in each treatment
compared to the control (Z1 LSDges =0.329; Z2
LSDg.05s =0.074; P1 LSDg o5 =0.429; P2 LSDg.05 =
0.471). However, even though it did not have a
significant difference, residues of dose zeolite
and kind manure could still increase the CEC
value compared to control (Figure 4). The CEC
rate decreased from 23.56 cmol kg?! — 52.48
cmol kg* (high — very high) to 23.79 cmol kgt —
31,974 cmol kgt (high) (Figure 4).
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Figure 4. Graph of the total CEC soil in each treatment. Note: PS= Planting Season

0.80 0.73a

Control

0.93b 0.94b
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Figure 5. The green bean yield due to residue of giving kind manure. Note: the numbers followed by

the same letters show no significant difference at the level of 0.05 with DMRT

Green Bean Yield
The yield of variance analysis shows that

the additional kinds of manure had a significant
effect on increasing the yield in the second
planting season compared to the control (P1
LSDoos = 0.000; P2 LSDgos =0.000). Whereas
zeolite treatment had a non-significant effect
compared to the control (Z1 LSDy s =0.910; Z2
LSDo05 =0.287).

The highest yield of the green bean was
obtained from the treatment of cow manure,
which was 0.94 tons ha® with an increase of
28.76% compared to the control (Figure 5).

DISCUSSION
Correlation of N total and soil organic material
The addition of zeolite could still

increase N total soil in the second planting
season. The binding process of NH,* to the
negative charge of zeolite which was then
released slowly by zeolite minerals could
control the nitrification process so that it could
prevent the occurrence of N loss in the soil
(Latifah, Ahmed, & Majid, 2017). According to
Al-Jabri (2010), the nutrients absorbed in
zeolite pores will be released slowly even in the
next planting season. The amount of N-total
increase is directly proportional to the amount
of zeolite added.
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The addition of manure could
significantly increase the total soil N in the
second planting season. Manure residues can
increase the total N (Harieni & Minardi, 2013)
and contains organic material on manure that
will undergo mineralization and provide N
elements available on the soil (Nyamasoka et
al., 2017). Organic materials found in manure
will be a buffer on the soil so that soil pH would
not be easily changed. Recent research said
that buffer solutions in the soil can reduce the
activity of nitrifier bacteria on the soil so that N
elements in the soil are not easily lost (Li,
Chapman, Nicol, & Yao, 2018). Nitrification
control is important to prevent N loss to soil
(such as due to denitrification and leaching) so
that the use of N by plants will increase (Chen
et al., 2015).

The total N increase in cow manure
treatment was higher than the treatment of
quail manure (Figure 2) because the total N in
cow manure was higher at 1.40% compared to
the total N in quail manure which was 1.32%.
The result of another study revealed that the
supply of N from cow feces has the potential to
increase total N of land (Powell et al., 2017).

The treatment of quail manure increase
soil organic matter 78.78% compared to the
control. The addition of manure has the
potential to maintain the stability of soil
organic matter in the long term (Powell et al.,
2017). Based on the results of the correlation
test, the soil organic matter is correlated with
total N soil (r = 0.22). The more organic matter
in the soil, the more N will be. Other research
says fertilization with manure will increase soil
organic matter which will experience
mineralization slowly so that it can increase soil
chemical fertility in the long term (Zhe E et al.,
2012).

Cation exchange capacity
The cation exchange capacity

experienced a decrease from the first planting

season (Figure 4). But the decrease was still at
a high CEC level (23.79 cmol kg — 31,974 cmol
kg™). High CEC value even after harvesting the
second planting season was due to the nature
of zeolite which could act as ion exchange sites
and had a high inherent exchange capacity
(Chowdhury et al., 2016; Gholamhoseini et al.,
2013). The addition of zeolite and manure
could increase CEC in the following year
(Gholamhoseini et al., 2013). The application of
manure would increase CEC by releasing
compounds such as lignin which can absorb
cations and add humus to the soil so that CEC
will increase (Lima et al., 2009).

CEC value is strongly influenced by
colloidal minerals and soil organic matter
(Ulery, Graham, Goforth, & Hubbert, 2017). In
addition, the pH value also greatly affects the
total CEC; the more acidic the pH value, the
smaller the CEC value (Siemion, Lawrence, &
Murdoch, 2014). At acidic pH, the
concentration of high H*ions and OH"ions thus
increased AEC (Anion Exchange Capacity) and
decreased CEC (McHale, Burns, Siemion, &
Antidormi, 2017). The decrease in pH and soil
organic matter on the second planting season
caused a decrease in the value of CEC soil. The
high rainfall during the study increased the
speed of leaching of zeolites and organic
fertilizers on the soil (Meite et al., 2018) and
cause more acidic soils (Francos, Pereira,
Alcafiiz, Mataix-Solera, & Ubeda, 2016).
Changes in the nature of the soil to acid were
also influenced by microbial activity such as
nitrification (Latifah et al., 2017). University of
Sebelas Maret Climatology Station noted that
during the experiment there were 11 extreme
rains, namely on November 10%, 2016 (63
mm), November 12%, 2016 (82 mm),
November 14" (51 mm), October 2", 2016 (63
mm), January 12, 2017 (71 mm), February 2",
2017 (59 mm), February 9%, 2017 (53 mm), and
February 21%, 2017 (142 mm). Based on the
result of the correlation analysis, it was known
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that CEC was correlated with base saturation
(r = 0.742). The higher the CEC, the base
saturation will also be higher. Zeolite material
binds plant nutrients (K, Ca, Mg, Na) (Manolov,
Antonov, Stoilov, Tsareva, & Baev, 2005).

Green bean yield
On the other hand, the treatment of 5

tons ha of cow manure increase green bean
yield 28.76% compared to the control. The
addition of manure can increase the nutrient
content of the soil, especially N and P, so that
nutrient supply for plants is more abundant
and followed by an increase in production
(Faissal et al., 2017). The result of the
correlation test showed a correlation between
the yield and N total (r = 0.461) so that the
higher the N nutrients in the soil, the higher the
green bean plants. Nitrogen is a macronutrient
needed for plant growth. The nitrogen
absorbed by plants will be reduced to ammonia
and eventually become a variety of proteins for
plant growth (Xin et al., 2014).

CONCLUSION
Chemical soil fertility in the second

planting season has decreased. The CEC did not
a significant difference in each treatment but
was still higher than the control. The highest
CEC value was 31.97 cmol kg (high) which was
in the Z2P2 treatment or increase 34.4%
compared to the control. The biggest green
bean yield was obtained from cow manure
treatment which was 0.94 tons ha?' or
increases 28.76% compared to the control.

REFERENCES

Al-Jabri, M. (2010). Penggunaan mineral zeolit
sebagai pembenah tanah pertanian
dalam hubungan dengan standarisasinya
dan peningkatan produksi tanaman
pangan. JURNAL ZEOLIT INDONESIA, 9(1),
1-12.

Allison, L. E., Bernstein, L., Bower, C. A., Brown,
J. W., Fireman, M., Hatcher, J. T,, ..
Wilcox, L. V. (1954). Diagnosis and

Improvement of Saline and Alkaline Soils
(L. A. Richards, Ed.). Washington: United
states Department of Agriculture.
Andayani, & Sarido, L. (2013). Uji Empat Jenis
Pupuk Kandang Terhadap Pertumbuhan
dan Hasil Tanaman Cabai Keriting
(Capsicum annum L.). Agrifor, 12(1), 22-19.
https://doi.org/10.31293/af.v12i1.167
Bouma, J., Keesstra, S., & Cerda, A. (2017). The
importance of Soil Science to understand
and remediate Land Degradation and
Desertification processes. Geophysical
Research Abstracts, 19, 16112.
https://doi.org/10.5194/s0il-2-135-2016
Chen, Z., Ding, W., Xu, Y., Miiller, C., Riitting, T.,
Yu, H., ... Zhu, T. (2015). Importance of
heterotrophic nitrification and
dissimilatory  nitrate  reduction to
ammonium in a cropland soil: Evidences
from a 15N tracing study to literature
synthesis. Soil Biology and Biochemistry,

a1, 65-75.
https://doi.org/10.1016/].s0ilbio.2015.08
.026

Chowdhury, S., Khan, N., Kim, G. H., Harris, J.,
Longhurst, P., & Bolan, N. S. (2016).
Zeolite for Nutrient Stripping From Farm
Effluents. In Environmental Materials and
Waste: Resource Recovery and Pollution
Prevention (pp. 569-589).
https://doi.org/10.1016/B978-0-12-
803837-6.00022-6

Day, P. R. (1965). Particle Fractionation and
Particle-Size Analysis. In C. A. Black (Ed.),
Methods of Soil Analysis. Part 1. Physical
and Mineralogical Properties, Including
Statistics of Measurement and Sampling,
Agronomy Monograph 9.1 (pp. 545-567).
https://doi.org/10.2134/agronmonogr9.
1.c43

Eprikashvili, L., Zautashvili, M., Kordzakhia, T.,
Pirtskhalava, N., Dzagania, M., Rubashvili,
l., & Tsitsishvili, V. (2016). Intensification
of bioproductivity of agricultural cultures
by adding natural zeolites and brown
coals into soils. Annals of Agrarian

Science, 14(2), 67-71.
https://doi.org/10.1016/j.aasci.2016.05.
004

Eviati, & Sulaeman. (2009). Analisis Kimia
Tanah, Tanaman, Air, dan Pupuk (2nd ed.;

STISSA, ISSN p-ISSN 1412-3606 e-ISSN 2356-1424, DOI: 10.20961/stjssa.v16i2.30190



Fudlel et al. / SAINS TANAH — Journal of Soil Science and Agroclimatology, 16(2), 2019, 188

B. H. Prasetyo, D. Santoso, & L. R. W,
Eds.). Retrieved from
http://balittanah.litbang.deptan.go.id

Faissal, A., Ouazzani, N., Parrado, J. R., Dary,
M., Manyani, H., Morgado, B. R., ..
Mandi, L. (2017). Impact of fertilization by
natural manure on the microbial quality
of soil: Molecular approach. Saudi Journal
of Biological Sciences, 24(6), 1437-1443.
https://doi.org/10.1016/j.sjbs.2017.01.0
05

Francos, M., Pereira, P., Alcaniz, M., Mataix-
Solera, J., & Ubeda, X. (2016). Impact of
anintense rainfall event on soil properties
following a wildfire in a Mediterranean
environment (North-East Spain). Science
of the Total Environment, 572, 1353—
1362.
https://doi.org/10.1016/].scitotenv.2016
.01.145

Gholamhoseini, M., Ghalavand, A., Khodaei-
Joghan, A., Dolatabadian, A., Zakikhani,
H., & Farmanbar, E. (2013). Zeolite-
amended cattle manure effects on
sunflower vyield, seed quality, water use
efficiency and nutrient leaching. Soil and
Tillage  Research, 126, 193-202.
https://doi.org/10.1016/j.still.2012.08.002

Harieni, S., & Minardi, S. (2013). Pemanfaatan
Residu Penggunaan Pupuk Organik dan
Penambahan Pupuk Urea Terhadap Hasil
Jagung pada Lahan Sawah Bekas Galian C
(Residual Effect of Organic Fertilizer
Utilization and Addition of Urea Fertilizer
on The Yield of Corn on The C-Excavation
Paddy S. Sains Tanah-Jurnal llmu Tanah
Dan Agroklimatologi, 10(1), 37-44.

Jackson, M. L. (1958). Soil chemical analysis.
Verlag: rentice Hall, Inc.,, Englewood
Cliffs, NJ.

Jaskunas, A., Subacius, B., & Slinksiene, R.
(2015). Adsorption of potassium ions on
natural zeolite: Kinetic and equilibrium
studies. Chemija.

Kementan. Peraturan Menteri Pertanian
Nomor 70/Peraturan Menteri Pertanian
Republik Indonesia/SR.140/10/2011
Tentang Pupuk Organik, Pupuk Hayati Dan
Pembenah Tanah. Permentan § (2011).

Lambin, E. F., Geist, H. J., & Lepers, E. (2003).
Dynamics of Land-Use and Land-Cover

Change in Tropical Regions. Annual
Review of Environment and Resources.
https://doi.org/10.1146/annurev.energy.
28.050302.105459

Latifah, O., Ahmed, O. H., & Majid, N. M. A.
(2017). Enhancing nitrogen availability
from urea using clinoptilolite zeolite.

Geoderma, 306, 152-159.
https://doi.org/10.1016/j.geoderma.201
7.07.012

Li, Y., Chapman, S. J., Nicol, G. W., & Yao, H.
(2018). Nitrification and nitrifiers in acidic
soils. Soil Biology and Biochemistry.
https://doi.org/10.1016/].s0ilbio.2017.10
.023

Lima, D. L. D., Santos, S. M., Scherer, H. W.,
Schneider, R.J., Duarte, A. C., Santos, E. B.
H., & Esteves, V. I. (2009). Effects of
organic and inorganic amendments on

soil organic matter properties.
Geoderma.
https://doi.org/10.1016/j.geoderma.200
9.01.009

Manolov, I., Antonov, D., Stoilov, G., Tsareva, |.,
& Baev, M. (2005). Jordanian Zeolitic Tuff
as A Raw Material for The Preparation of
Substrates used for Plant Growth. Journal
of Central European Agriculture, 6(4),
485-494.
https://doi.org/10.5513/jcea.v6i4.326

McHale, M. R., Burns, D. A., Siemion, J., &
Antidormi, M. R. (2017). The response of
soil and stream chemistry to decreases in
acid deposition in the Catskill Mountains,
New York, USA. Environmental Pollution.
https://doi.org/10.1016/j.envpol.2017.0
6.001

Meite, F., Alvarez-Zaldivar, P., Crochet, A.,
Wiegert, C., Payraudeau, S., & Imfeld, G.
(2018). Impact of rainfall patterns and
frequency on the export of pesticides and
heavy-metals from agricultural soils.
Science of the Total Environment.
https://doi.org/10.1016/j.scitotenv.2017
.10.297

Misaelides, P. (2011). Application of natural
zeolites in environmental remediation: A
short review. Microporous and

Mesoporous Materials.
https://doi.org/10.1016/j.micromeso.20
11.03.024

STISSA, ISSN p-ISSN 1412-3606 e-ISSN 2356-1424, DOI: 10.20961/stjssa.v16i2.30190



Fudlel et al. / SAINS TANAH — Journal of Soil Science and Agroclimatology, 16(2), 2019, 189

Mumpuni, R. P. (2016). Evaluasi Ketersediaan
Hara Lingkungan Terhadap Pertumbuhan
Dan Produksi Padi Di Daerah Irigasi Cihea,
Cianjur, Jawa Barat. Bogor Agricultural
University (IPB).

Nelson, D. W., & Sommers, L. E. (1982). Total
Carbon, Organic Carbon, and Organic
Matter. In A. L. Page, R. H. Miller, & D. R.
Keeney (Eds.), Methods of Soil Analysis.
Part 2. Chemical and Microbiological
Properties, Agronomy Monograph 9.2
(2nd ed., pp. 539-580). Madison:
American Society of Agronomy, Soil
Science Society of America.

Nikolov, A., Rostovsky, |, & Nugteren, H.
(2017). Geopolymer materials based on
natural zeolite. Case Studies in
Construction Materials.
https://doi.org/10.1016/j.cscm.2017.03.
001

Nyamasoka, B., Marumbi, R., Shumba, A.,
Nyamugafata, P., Madyiwa, S. &
Nyamangara, J. (2017). Yield, nutrient and
heavy metal uptake of leafy vegetables
grown in sewage sludge and poultry
manure amended soils. South African
Journal of Plant and Soil.
https://doi.org/10.1080/02571862.2017.
1317850

Powell, J. M., Barros, T., Danes, M., Aguerre,
M., Wattiaux, M., & Reed, K. (2017).
Nitrogen use efficiencies to grow, feed,
and recycle manure from the major diet
components fed to dairy cows in the USA.
Agriculture, Ecosystems and
Environment.
https://doi.org/10.1016/j.agee.2017.01.
023

Rukmana, R. (1997). Kacang Hijau, Budi Daya &
Pascapanen. Yogyakarta: Kanisius.

Siemion, J., Lawrence, G. B., & Murdoch, P. S.
(2014). Use of  soil-streamwater
relationships to assess regional patterns
of acidic deposition effects in the
northeastern USA. Hydrological
Processes.
https://doi.org/10.1002/hyp.9903

Ulery, A. L., Graham, R. C., Goforth, B. R., &
Hubbert, K. R. (2017). Fire effects on
cation exchange capacity of California
forest and woodland soils. Geoderma.
https://doi.org/10.1016/j.geoderma.201
6.10.028

Walkley, A., & Black, I. A. (1934). An
examination of the degtjareff method for
determining soil organic matter, and a
proposed modification of the chromic
acid titration method. Soil Science.
https://doi.org/10.1097/00010694-
193401000-00003

Xin, C., Qing-wei, Y., Jia-lin, S., Shuang, X., Fu-
chun, X., & Ya-jun, C. (2014). Research
Progress on Nitrogen Use and Plant
Growth. Journal of Northeast Agricultural
University (English Edition), 21(2), 68—74.
https://doi.org/10.1016/51006-
8104(14)60036-2

Zhe E, S., Gang Li, X., Ming Chen, Z., Hang Li, X.,
Rong Song, J., & Guggenberger, G. (2012).
Long-term fertilization and manuring
effects on physically separated soil
organic-matter pools under continuous
wheat cropping at a rainfed semiarid site
in China. Journal of Plant Nutrition and
Soil Science, 175(5), 689-697.
https://doi.org/10.1002/jpIn.201100215

STISSA, ISSN p-ISSN 1412-3606 e-ISSN 2356-1424, DOI: 10.20961/stjssa.v16i2.30190



	ABSTRACT
	INTRODUCTION
	MATERIALS AND METHOD
	Materials
	Method

	RESULT
	Soil pH
	N total of the soil
	Soil organic matter
	CEC soil
	Green Bean Yield

	DISCUSSION
	Correlation of N total and soil organic material
	Cation exchange capacity
	Green bean yield

	CONCLUSION
	REFERENCES

