p-ISSN:0854-9028 e-ISSN 2549-9343

A JURNAL ILMU PERTANANC

Fakultas Pertanian dan Bisnis Universitas Kristen Satya Wacana
JI. Diponegoro 52-60 SALATIGA 50711 - Telp. 0298-321212 ext 354
email: jurnal.agric@adm.uksw.edu, website: ejournal.uksw.edu/agric

Terakreditasi Kementrian Riset, Teknologi dan Pendidikan Tinggi berdasarkan SK No 200/M/KPT/2020

APPLICATION OF NPK 15-10-12 FERTILIZER TO INCREASE THE YIELD OF
PADDY FIELD, FERTILIZATION EFFICIENCY, AND EFFECTIVITY OF
FERTILIZING IN INCEPTISOL

Antonius Kasnot!, Kiki Zakiah?, and | . Wayan Suastika!

!Pusat Riset Tanaman Pangan, Badan Riset dan Inovasi Nasional
2Ministry of Agriculture
email: antkasno@gmail.com

Received: 24 May 2022 | Accepted: 19 September 2022

ABSTRACT

The quality and effective fertilizers support site-specific nutrient management of paddy fields,
which can increase yields and efficiency of fertilizer. Fertilizer formulas should be based on soil
nutrient status and crop requirements. This study aimsto examine the reformulation of compound
NPK fertilizers for lowland rice. The study was conducted in Cibungbulang, Bogor Regency
from October 2020 - March 2021. The experimental design was carried out using a randomized
complete block design with 10 treatments, and 3 replications. The treatments consisted of five
levels of NPK 15-10-12 fertilizer doses, plus control treatment, NPK 15-15-15 and single NPK
as standard, and additional treatment with the addition of straw compost. The plots were made
measuring 5 m x 5 m. The results showed that statistically, the application of NPK 15-10-12
fertilizer gavethe same effect on plant height, the number of tillers, weight of dry grain harvested,
the weight of dry milled grain, and weight of dry straw compared to single NPK fertilizer and
NPK 15-15-15. The optimum dose of NPK 15-10-12 fertilizer for lowland rice is 220 kg ha*
combined with Urea at a dose of 225 kg ha'. At the same dose (300 kg ha) the efficiency of
NPK 15-10-12 fertilizer (9.70 kg grain kg fertilizer) was higher than NPK 15-15-15 fertilizer
(8.47 kg grain kg* fertilizer). Higher efficiency is indicated by lower fertilization doses. The
RAE value of NPK 15-10-12 (142%) was higher than that of NPK 15-15-15 at the same dose
and single NPK. This research implies that the formula for compound NPK 15-10-12 fertilizer
can be used as a substitute for compound NPK 15-15-15 fertilizer.
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INTRODUCTION

New high+yidding varietiesof short-lived plants
areresponsiveto macronutrient fertilization,
especidly N, P andK. That varietieshave been
used and have succeeded in increasing the
production of rice. However, theuseof fertilizer
is generaly not following the principle of
balanced fertilization, which is fertilization
based on soil nutrient status and plant needs.
Theamount of fertilizer used by farmersisoften
irrationa or excessive, especidly inintensfied
paddy fields in rice production centres.
Fertilizer useat thefarmer level in Banyudono,
Boyolali in 2013 averaged 258-276 kg N ha
! (573-613 kg Urea ha'), 46-69 kg P,O, ha*
(128-192 kg SP-36 ha'), and 26-54 K O ha'
(43-90 kg KCl ha') (Samijan et al., 2017).
As areault of the use of these high doses of
fertilizer, intensive paddy fields in rice
production centresin Indonesiaare dominated
by paddy fields with medium to high Pand K
nutrient status. For thisreason, it is necessary
to take efficiency measures so that the use of
fertilizers becomes effective and efficient.

The application of site-specific fertilization
using NPK compound fertilizer is one of the
policies of the Ministry of Agriculture in
implementing balanced fertilization and
increasing the effectivenessand efficiency of
fertilizer use. However, the compound
fertilizer formula must also be based on the
nutrient status of the soil (soil fertility rate)
and the plant’s need for nutrients as well as
the level of plant productivity. The use of
compound fertilizer must also still be
supplemented with Ureafertilizer asasource
of N nutrientswhich are still lacking.

Fertilization efficiency not only plays an
important role in increasing farmers’ production
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and income but is also related to the
sustainability of the production system,
environmental sustainability, and saving
energy resources. Based onthenutrient status
map of paddy fieldsin 23 provincesin 2017
(BBSDLP, 2017; Kasno, 2017), paddy fields
inIndonesiacovering an areaof 7.54 million
ha are dominated by medium to high P and
K nutrient status, respectively, for Pnutrients
around 79% and K nutrients around 83% of
thericefield area of around 6.87 million ha,
which is 92%. Thus, the paddy fields in
Indonesia have been saturated with nutrient
of Pand K.

NPK compound fertilizer subsidized by the
Government before 2020 is NPK 15-15-15.
Among the three compound NPK fertilizers
(NPK 15-15-15, 20-10-10, and 30-6-8) NPK
15-15-15fertilizershavethe highest Relative
Agronomic Effectiveness (RAE) values
(Kasno et al., 2019). Based on an evauation
conducted in 2011 (Soil Research Centre,
2012), the use of NPK 15-15-15 is not
suitable for paddy fields in Indonesiawhich
have diverse fertility rates with P and K
nutrient statusfrom low to high. NPK fertilizer
15-15-15 at adose of 300 kg ha whenapplied
to rice fidds with moderate to high P and K
nutrient status will occur excess P and K
nutrients, except for low K nutrient status.
Excess nutrients P and K will accumulate in
the soil which can cause the soil to become
saturated and a waste. Excessive P and K
nutrients also lead to anutrient imbalancein
the soil. The provision of high Pnutrientson
soils in Pakistan is manifestly based on Zn
uptake and causes soil Zn deficiency (Rehim
etal., 2014; Hyeet al., 2019). The saturation
of K and Mg decreases further with the
increase in the saturation of Cain the soll
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(Kasnoetal., 2021). The sourceraw materials
of PandK which arenaturd minera materids
to produce compound fertilizersareimported.
Indonesia does not have these raw material
reserves; therefore, it is necessary to
reformulate the NPK 15-15-15 compound
fertilizer to increase efficiency both in terms
of fertilizer production and its use.

Thereformulation of compound fertilizer NPK
15-15-15 by reducing P and K levels is
expected to (1) increase the effectiveness and
efficiency of fertilizer use, and (2) asanintegrd
part of improving the improvement of the
Minister of AgricultureRegulaion NO. 40/2007
onN, B, and K Fertilization Recommendations
on site-specific paddy ricethat wasupdated in
2017, (3) the first step towards the imple-
mentation of precision farming, and (4) the
savings in the use of nutrients to reduce the
fertilizer subsidy budget.

NPK compound fertilizer in the future is an
NPK compound fertilizer that can be applied
toal conditionsof the nutrient status of paddy
s0ils, especidly Pand K nutrients. Theformula
has a composition of N, P, and K levels that
are close to soil conditions and plant needs
and can minimize the advantages and
disadvantages of oneor two Pand K nutrients.

The aims this research to study the effect of
applying compound fertilizer NPK 15-10-12
onthegrowth and yield of paddy rice, aswell
as to determine the optimum dose,
effectiveness, and efficiency of fertilizer use.

MATERIAL AND METHOD
Research Siteand Time

The research has been carried out on paddy
fields owned by farmers in Cibungbulang
Didtrict, Bogor Regency, West JavaProvince

(06°33'51" LS, 106° 39 07" BT), withaplace
height of 216 mabovesealeve. Thesurrounding
paddy fields are mostly planted with rice
twice, some of which are planted with crops
such as corn and vegetable crops. Rice
productivity is more than 6 t/ha. The
implementation of the activity starts from
mid-October 2020 to March 2021.

The materials used in the implementation of
the study include compound fertilizer NPK
15-10-12, NPK 15-15-15, Urea, SP-36, and
KCl, riceseedsof Inpari 32 variety, and paddy
fieldsowned by farmerswith high Pand low
K nutrient status. Field research supporting
materials consist of pesticides and other
materialsfor pest and disease control aswell
as other supporting materias such as mines
and raffiaropes, bamboo, sack sacks, plastic
bags, and other supporting materials.

The nutrient content and nutrient amount of
N +P,0O, +K,OinNPK 15-10-12 fertilizers
qualify as solid compound NPK fertilizers
(Tablel). Thelevelsof N, P,O,, andK O are
> 6% each, and thetotal of thethree nutrients
i5>30%. Themoisture content of thefertilizer
is 1.7% or below the maximum limit of
moisture content allowed in solid NPK
fertilizers. The content of heavy metal
contamination and Arsenic is also below the
permissiblelimit. Based on the prerequisites
for the quality of solid NPK fertilizer in SNI
2803:2012 NPK fertilizer 15-10-12 meetsthe
requirements of asolid NPK fertilizer.

I mplementation Procedure
Determination of effectivenesstest locations

The location search was carried out by
collecting information through field surveys
in severd rice field locations in West Java
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Table 1 Result test of NPK 15-10-12 fertilizer

Quality requirements

No. Parameters unit Value SNI 2803:2012
1 Tota N % 155 Min. 6
2. Phosphor as P,Os % 105 Min. 6
3. Potassium as K,0 % 125 Min. 6
4. Tota N, P.Os, K20 % Min. 30
5. Water content (w/w) % 1.70 Max. 3
6. Heavy metals

- Mercury (Hg) mg kg* 0.70 Max. 10

- Cadmium (Cd) mg kg! 7 Max. 100

- Lead (Pb) mg kgt 86 Max. 500
7. Arsenic (As) mg kg'* 1 Max. 100

related to the availability of irrigation water,
land use and fertilization carried out
previoudy, the presenceor absence of endemic
pests and diseases, far from pollution from
both factories and highways, and on large
expanses of ricefields, and sufficiently used
for research.

Treatment

The experiment was carried out on paddy
fieldsthat had medium/high Pand K nutrient
status. The treatment was tested as shown in
Table 2. Fertilizers of single N, P, and K
nutrient sourcesaregivenintheform of Ures,
SP-36, and KCI based on the results of the
analysisusingtheRiceField Soil Test Device
(PUTS). The dose of Urea fertilizer is

determined based on rice yields at the
experimental site where information from
farmerswho ownriceyields> 6t ha' so that
the dose used is 300 kg of Urea ha®. NPK
15-15-15fertilizer isafertilizer that hasbeen
circulating in the market and used as a
comparison. The application of compound
NPK fertilizer is more aimed at meeting the
needs of P and K nutrients, and N nutrients
need to beincreased to achieve adose of urea
of 300 kg ha? or 135 kg N ha. Most paddy
fields have low C-organic content (<2%)
(Kasno et al., 2003, Wibowo and Kasno,
2021), so the addition of straw compost is
expected to increase the effectiveness and
efficiency of NPK fertilizer use.

Table 2 Treatments of NPK 15-10-12 fertilizer

Treatments Dosage (kg ha’)

NPK Urea SP-36 KCl
Control (without fertilizer) 0 0 0 0
Standard (single fertilizer) 0 300 75 50
NPK 15-15-15 300 300 200 0 0
NPK 15-10-120 0 300 0 0
NPK 15-10-12 100 100 270 0 0
NPK 15-10-12 200 200 235 0 0
NPK 15-10-12 300 300 200 0 0
NPK 15-10-12 400 400 170 0 0
NPK 15-10-12 225 (75%) 225 225 0 0
NPK 15-10-12 300 (+ straw compost) 300 200 0 0
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Experimental Design

The study was conducted using aRandomized
Complete Block Design with 10 treatments
and 3 replications. The plot size of each
treatment is5m x 5m. Thus, the effectiveness
test requires aland of about 1000-15000 m?
for 3 replicationsincluding for ripening and
waterways as well as peripheral plants as
borders. The waterways are arranged to
separate between the intake and removal
channels, or so that contamination between
treatments does not occur.

Planting and Maintenance

Thericeplantedisthelnpari 32 variety which
is labelled blue, the rice variety used is
adapted to the varieties commonly used by
local farmers. Rice seedlings aged 21 days
after sowing were planted with a20 cm x 20
cm tilesystem, 3-5 seedlings per clump. Sail
preparation, planting, and weeding are carried
out according to local farmer habits. Plants
are protected from pests and diseases. In the
event of pest and disease attacks, preventive
measures are taken as soon as possible by
spraying insecticides or fungicides with the
principle of maintaining environmental
ecology.

Fertilization

NPK compound fertilizer is given entirely
whenthericeplantsare 1 MST (aweek after
transplanting). Additional Ureafertilizer was
given 2 times each half dose at the age of 3
and 5 M ST (during the primordiaphase). The
application of SP-36 and KCl fertilizerswas
carried out at the same time as the NPK
fertilizer application. Before fertilizer is
applied, the water in the plot isreduced, and
the inlet and outlet waterways are closed.

Fertilizer is given by spreading evenly over
the entire surface of the plot.

Observation

Observations were made on the agronomic
and soil aspects asfollows:

Agronomist Aspects

a. The observations of plant growth were
carried out on plant height and number of
ricetillersat the age of 30, 60, and 90 days
after planting. The sample plants observed
were 10 clumps of plants per treatment
which were determined randomly and
marked with stakes. Plant height was
measured from the base of the stem or soll
surface to the highest part of the plant in
each clump. The number of tillers was
observed by counting all rice plantsin one
clump.

b. The observations at harvest were carried
out on the weight of dry grain harvested
and milled, the weight of wet straw and
dry weight. Theweight of grain and straw
was observed on tiles measuring 2.5 m x
2.5 m in each treatment. Yields are
converted to tonnes per hectare.

c. RelativeAgronomic Effectiveness (RAE)
valueof fertilizerstested for effectiveness
against comparative fertilizers. RAE isa
comparison between theincreaseinyield
caused using fertilizer and theincreasein
yield of thecomparativefertilizer (Sandard)
multiplied by 100% (Machay et al., 1984;
Chien, 1996):

A-C
RAE= B.C x100%

Information:
A: Grain yield obtained from the use of
tested fertilizers
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B: Grain yield obtained from the use of
standard fertilizers

C: Grain yield obtained without the use
of fertilizers (control)

d. Fertilizer Efficiency
Fertilizer efficiency is the result of the
division between grain weight (kg ha?)
in NPK-fertilized treatment minus the
yieldinthecontrol trestment divided by
the amount of fertilizer used (kg ha?)
(Tambunan & al., 2014, Ginting e al.,
2018)

Soil Sampling

Soil sampling at the research sitewas carried
out before the experiment was carried out
tillage. Soil samplesweretaken compositely
usingasoil drill consisting of 10 sub samples
taken at random from thethreereplicates. Ten
sub-samples of soil that have been taken are
put into abucket, stirred until homogeneous,
taken about 1 kg, and |abelled containing the
location and name of the experiment. Soil
sampleswereimmediatdy ar-dried, pulverized,

sevedwitha2 mmdiameter Seve and andysed
in the soil laboratory of the Soil Research
Ingtitute, Bogor. Parametersanalysed included
soil texture, pH, total N content, C-organic
content, total P and K content (25% extracted
HCI), available P content (Bray 1), and
exchangesble base (IN NH4OA ¢ extract, pH
7 ,0), CEC, and base saturation.

Data processing

To determinethe effect of treatment, ANOVA
analysiswas carried out on observational data
onricegrowth and yield fromtiles converted
to hectares and continued with DMRT test
with asignificant level of 5%.

RESULT AND DISCUSSION
Soil Condition

The soil used to experiment the effectiveness of
NPK 15-10-12fertilizer had asilty clay texture
and was dightly acidic (pH 5.4) (Table 3).
The pH of the water-soluble sail (pH-H,0) is
higher than the pH-KCl, this means that the
s0il used ispredominantly negatively charged.

Table 3 Soil Analysis at Site Research
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Parameters Method Unit Value
Texture Pipette Silty clay
Sand % 9
Silt % 47
Clay % 44
pH (1:5)
H20 1:5H20 54
KCl 1:5KCI 1IN 4.2
Organic Compound
C Walkey dan Black % 1.49
N Kjeldhal % 0.11
CIN 14
P2Os Bray-1 Mgkg? 8.9
P20s HCI 25% mg 100 g* 89
K20 HCI 25% mg 100 g* 4
Nilai Tukar Kation (NHas-Asetat IN, pH7)
Ca cmol ) kgt 8.64
Mg cmol ) kgt 0.95
K cmol kgt 0.06
Na cmol ) kgt 0.34
Kapasitas Pertukaran Kation (NHs-Asetat 1IN, pH7) cmol ) kgt 14.72
Kegenuhan basa % 68
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The results of soil anaysis showed that the
organic C content of paddy fields was low
(1.49%), low N and K nutrient content, and high
P nutrient extracted with HCl 25% (89 mg
P,0, 100 g* soil), and available P extracted
by Bray 1 medium, the Ca-dd content is
moderate, while the Mg and K-dd nutrients
arelow. The soil used for the experiment has
alow soil CEC, high base saturation. From
the description above, it can be stated that
the limiting nutrients in the soil include the
low content of organicC, N, K, Mg, and CEC
inthesoil. Based on the content of C-organic,
nutrient N, and K the soil used for the
experiment is lessfertile.

Effect of Fertilization on Rice Growth

NPK fertilization at the age of 30, 60, and
90 days after planting (DAT) significantly
increased plant height (Table4). Plant height
on application of NPK 15-10-12 fertilizer
was not significantly different compared to
single NPK based on soil test and NPK 15-
15-15. High doses of NPK 15-10-12
fertilizer did not affect plant height. Thisis
presumably because the dose of N fertilizer
given in the form of urea and NPK 15-10-

12 at all dosesisthe same so that it has the
same effect. It can be said that the effect of
N fertilization isdominant in increasing the
height of rice plants.

The results of this study are in accordance
with research conducted by Kasno et a.,
(2016) which stated that N fertilization
significantly increased plant height, P and
K nutrient fertilization did not increase plant
height, except for K fertilization in Jakenan.
Meanwhile, the provision of P and K
nutrients without N fertilization gave the
same results as the control treatment
(without fertilization). Other studies have
also stated that NPK fertilization, both single
and compound NPK, canincreasericeyields
in irrigated rice fields in Java (Purnomo,
2008, Samira et al., 2012; Jumakir, 2018;
Kasno et al., 2019).

The effect of compound fertilizer NPK 15-
10-12 on the number of tillers aged 30, 60,
and 90 DAP in Cibungbulang is presented
in Table 5. Both single NPK fertilization
based on soil tests, as well as NPK 15-15-
15 and NPK 15-10-12 were significant.
increase the number of tillers. Single NPK

Table 4 The Effect of NPK 15-10-12 fertilizer to Plant Heigh at age 30, 60 and 90 HST

in Cibungbulang
Plant Heigh (cm), age

Treatments 30 DAP 60 DAP 90 DAP
Control (without fertilizer) 66.47 b 8517b 91.26 b**
Standard (single fertilizer) 80.30a 113.03 a 115.39a
NPK 15-15-15 300 79.80 a 113.66 a 116.01 a
NPK 15-10-120 79.77 a 115.09 a 115.97 a
NPK 15-10-12 100 76.50 a 114.89 a 118.08 a
NPK 15-10-12 200 80.00a 11291 a 116.21a
NPK 15-10-12 300 8263a 116.29 a 116.93 a
NPK 15-10-12 400 7933 a 116.36 a 117.27 a
NPK 15-10-12 225 (75%) 76.37 a 115.46 a 118.28 a
NPK 15-10-12 300 (+ straw compost) 8153 a 114.23 a 11458a

Note ** = numbersin the same column followed by the same letter mean no real difference at arate of 5% based

on the DMRT test, DAP = day after planting
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fertilization, NPK 15-15-15 and 15-10-12
at adose of 300 kg ha! + 200 kg Urea hat
gave the same number of tillers.

Effect of Fertilization on Plant Yield
Total of Shoots

Samplesof rice plantsweretaken inthefilling
phase with 10 clumps per plot. The effect of
compound fertilizer NPK 15-10-12 on the
wet and dry weight of 60 DAP plants in
Cibungbulang is presented in Table 6.

SingleNPK fertilization, NPK 15-15-15 and
15-10-12 significantly increased wet and dry
plant weight. At the same dose of 300 kg
ha', single N, P, K fertilization increased
wet plant weight by 12.54 t ha?, 10.37 t ha
1 on NPK 15-10-12, and 8.79 on NPK 15-
15-15 compared to control. However,
statistically, the three fertilizer treatments
were not significantly different. Likewise,
NPK fertilizers, both single and compound,
increased plant weight, but theincrease was

Table 5 The Effect of NPK 15-10-12 fertilizer to Number of Tiller at age 30, 60 and 90 HST

in Cibungbulang

Treatments Number of Tiller

30 DAP 60 DAP 90 DAP
Control (without fertilizer) 11.60 &b 9.87c 10.67 b**
Standard (single fertilizer) 13.60 abc 1253 &b 16.67 a
NPK 15-15-15 300 12.60 abc 1297 & 16.33a
NPK 15-10-12 0 13.67 abc 12.47 &b 16.33 a
NPK 15-10-12 100 11.00c 12.80 ab 16.00 a
NPK 15-10-12 200 14.87a 12.00b 16.67 a
NPK 15-10-12 300 14.07 &b 13.13 &b 16.67 a
NPK 15-10-12 400 11.77 bc 1337a 1733 a
NPK 15-10-12 225 (75%) 12.90 abc 1357 a 1733 a
NPK 15-10-12 300 (+ straw compost) 12.87 abc 1253 &b 1767 a

Note** = numbers in the same column followed by the same |etter mean no real difference at arate of 5% based on the

DMRT test, DAP = day after planting

Table 6 The Effect of NPK 15-10-12 fertilizer to Weight of Shoots at age 30, 60 and
90 HST in Cibungbulang

Weight of Shoots (t ha'l)
Treatments
Fresh Dry

Control (without fertilizer) 10.92d 3.09 b**
Standard (single fertilizer) 2346 a 5.38a
NPK 15-15-15 300 19.71 abc 462a
NPK 15-10-12 0 20.67 abc 50la
NPK 15-10-12 100 17.67 bc 432a
NPK 15-10-12 200 21.04 &b 495a
NPK 15-10-12 300 21.29 &b 525a
NPK 15-10-12 400 20.92 ab 478a
NPK 15-10-12 225 (75%) 16.63 ¢ 419a
NPK 15-10-12 300 (+ straw compost) 21.21a 4.80a

Note** = numbersin the sasme column followed by the sameletter mean no real difference at arate of 5%
based on the DMRT test, DAP = day after planting
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the same between single NPK fertilizers,
NPK 15-15-15, and NPK 15-10-12.

Nutrients N, P, and K are primary macro-
nutrients needed by many plants. Nitrogenis
anutrient that plays a role in the process of
photosyn-thesis, nitrogen deficiency can
cause plant leaves to turn yellow, and plant
production to be low. The addition of N
nutrients can increasechlorophyll, 1000 grain
weight, grain content, and grainyield, the best
dose of N fertilization is 168.16 kg ha® and
grain yield 11.80 t ha! (Peng et al., 2021).
Phosphorus is astable nutrient in the soil, at
the same dose the addition of P given twice
had no effect ongrainyields, while Pincreased
grain weight (Archanaet al., 2018). Most of
thepaddy fieldsin Javahave moderaeto high
P and K nutrient status (Kasno, 2017), the
application of Pfertilizer that isnot absorbed
by plantsinthefirst season can il beutilized
in the second season, a dose of 18 kg P,O,
ha' can increase rice yidds by 8, 46% and
the addition of higher doses did not increase
rice yields (Ismon and Siska, 2018). The
application of K fertilizer on rainfed rice
fieldscannot increasegrain yields both at the
time of planting by stocking or transplanting
(Wihardjaka et al., 2022).

RiceYield

Both singleand compound NPK fertilization
sgnificantly increased theweight of harvested
dry grain, dry milled grain weight, and dry
straw weight (Table 7). Fertilization of NPK
15-10-12 had the same effect as single NPK
based on soil tests and NPK 15-15-15 on
weight of dry grain harvested and weight of
milled dry grain. Thedose of NPK fertilization
162-120-72 kg ha? increased the yield of
PHB-71 varieties from 4.80 to 7.02 t ha?,
Leader-555 varietiesfrom 5.80 to 8.02t hat
compared to the NPK fertilization dose. 108-
80-48 kg ha' (Kamal et al., 2016).

Theweight of dry straw at the NPK treatment
of 15-10-12 0 kg ha? had an effect that was
not significantly different from the control
treatment (without NPK fertilizer). This
means that applying Urea fertilizer without
nutrients Pand K increasesthe unreal weight
of dry straw. The dry weight of straw a a
dose treatment of 300 kg ha? gave the same
response to NPK 15-10-12, single NPK
treatment, and NPK 15-15-15. This shows
that NPK 15-10-12 givesthesameeffectiveness
against dry straw weight compared to NPK
15-15-15 and single NPK. The increase in
the dose of NPK 15-10-12 from 0 to 200 kg

Table 7 The Effect of NPK 15-10-12 fertilizer to Yield of Grain in Cibungbulang

Treatments DGWH DGWI\Q halDry Straw Weight
Control (without fertilizer) 397b 3.14b 5.74 a**
Standard (single fertilizer) 6.03a 58la 8.72a
NPK 15-15-15 300 6.51a 590a 7.83 abc
NPK 15-10-120 5.55ab 520a 6.75cd
NPK 15-10-12 100 6.88a 6.02a 8.03 abc
NPK 15-10-12 200 6.70 a 6.00 a 892a
NPK 15-10-12 300 6.89a 5.28a 6.95 bed
NPK 15-10-12 400 6.50a 499 a 7.69 abc
NPK 15-10-12 225 (75%) 6.58 a 555a 7.81 abc
NPK 15-10-12 300 (+ straw compost) 6.96 a 5.60 a 7.85 abc

Note** = numbersin the same column followed by the sameletter mean noreal difference at arate of 5% based
on the DMRT test, DGWH = dry grain weight of harvest, DGWM = dry grain weight of the mill
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ha! was noticeably increased in the weight
of dry hay and at adose of 300 kg ha began
to decrease. The highest dry straw weight is
achieved at NPK doses of 15-10-12 200 kg
ha! plus 235 kg urea ha.

Rice straw compost given at the beginning
of planting could not increase the weight of
harvested dry grain, dry milled grain weight,
and dry straw weight. Theresultsof thisstudy
are the same as those of Esidorus et al.,
(2017). Plant height, average weight of
harvested dry grain, weight of milled dry
grain in paddy fields treated with straw
compost 2t ha' werethe sameasthosewithout
straw compost. Most of the organic C content
of paddy fieldsis very low, with 2 t of straw
compost means that it only increases 0.03%
of organic Ciif the BD of paddy soil is1 gcn??
and the soil depth is 20 cm, and organic C
content of compost straw is 30%. Thus, itis
understandabl e that the application of 2t ha
of straw compost has not been abletoincrease
the growth and yield of lowland rice.

Figure 1 showstherelationship between dry
grainweight and NPK fertilizer dose 15-10-
12. NPK fertilization 15-10-12 was seen to

increase thedry grain weight of the harvest,
the highest increase occurred at adose of <
200 kg hat. At adose of > 200 kg ha' NPK
fertilizer 15-10-12 rice yields have begun
to decline and at its peak, it was obtained
around a dose of 300 kg ha' and began to
decrease to a dose of 400 kg ha.

The graph of the relationship between the
doseof NPK fertilizer 15-10-12 with thedry
grainweight of the harvest isquadratic with
R2=0.84. Based on the quadratic concomitant
derivatives, it is known that the maximum
fertilizer dose is 265 kg ha?, and the
maximumriceyieldisachievedat 7.09t ha
!, Based onthechart (Figure 1), the optimum
doseof NPK 15-10-12 fertilizer isabout 220
kg hat plus Ureafertilizer of 235 kg ha.

Efficiency of Fertilizer Use NPK 15-10-12

The efficiency of fertilizer use is calculated
from the increase in yield due to fertilizer
application (fertilization treatment yield -
control) divided by the dose of fertilizer
added. The efficiency of using NPK 15-10-
12 fertilizer on rice yields in Cibungbulang
ispresented in Table 8. At the same dose (300
kg ha?), the efficiency of NPK 15-15-15 is

relatively the same as the efficiency of

8
7
= L ® '_-h-h""\-.
g 6
Ty q
= 5
e
D 4
2
j 5 y =-2E-05%* +0,0106x +
a R* = 08364
&
R
0 4

using NPK 15-10-12 fertilizer is the
same. Thehigher efficiency of NPK 15-
10-12 fertilization occurred at lower
fertilizer doses, namely 100>200>300>
400. This means that at alower dose of
fertilizer, onekg of fertilizer can produce
more grain. The application of organic
straw compost for only one growing
season has not been able to increase

0 100 200 300 400
Dosage of NPK 15-10-12 (kg ha™')

500

fertilization efficiency.

Figure 1 The Effect of NPK 15-10-12 fertilizer to Yield of

Grain in Cibungbulang
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Relative Agronomic Effectiveness (RAE)

The RAE value of NPK 15-10-12 fertilizer
was calculated based on the weight of dry
grain harvested which is presented in Table
9. A single NPK fertilizer based on the soil
test was used asastandard in the calculation
of RAE. Theresults of the RAE calculation
show that NPK 15-10-12 fertilization is
morethan 100%, thisindicatesthat NPK 15-
10-12 fertilizer is effectively used as NPK
fertilizer in ricefields. At a dose of 300 kg
NPK + 200 kg Ureaha?, the RAE vauefor
NPK 15-10-12 was higher than for NPK 15-
15-15. This means that NPK 15-10-12
fertilizer ismore effectivethan NPK 15-15-
15 and single NPK.

CONCLUSION

Theapplication of both single and compound
NPK fertilizerscan significantly increasethe
growth and yield of rice. The optimum dose

of NPK 15-10-12 fertilizer for lowland rice
is around 220 kg ha'® and urea fertilizer are
around 235 kg hat. The efficiency of
fertilizing NPK 15-10-12 (9.70 kg grain kg
fertilizer) with the same dose was relatively
the same as NPK 15-15-15 (8.47 kg grain
kg? fertilizer). NPK 15-10-12 fertilizer is
effectively used as acompound fertilizer for
lowland rice with RAE value > 100. The
application of straw compost in the first
planting season has not been ableto increase
rice growth and yield.
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Table 8 Efficiency of NPK 15-10-12 Fertilizer to Yield of Grain
in Cibungbulang

Treatments

Efficiency of NPK 15-10-12

NPK 15-15-15 300
NPK 15-10-12 100
NPK 15-10-12 200
NPK 15-10-12 300
NPK 15-10-12 400
NPK 15-10-12 225 (75%)

NPK 15-10-12 300 (+ straw compc

........ kg grain kg fertilizer .......
8.47
29.10
13.70
9.70
6.30
11.60
10.00

Table 9 RAE Value of NPK 15-10-12 Fertilizer to Yield of Grain
di Cibungbulang

Treatments RAE
................. %

Standard (single fertilizer) 100
NPK 15-15-15 300 123
NPK 15-10-120 77

NPK 15-10-12 100 141
NPK 15-10-12 200 133
NPK 15-10-12 300 142
NPK 15-10-12 400 123
NPK 15-10-12 225 (75%) 127
NPK 15-10-12 300 (+ straw compost) 145
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