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The effect of NPK 16-6-23 fertilizer dosage on the growth and yield of the rice Inpari
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Abstract

Comprehensive site-specific fertilization dose is an essential factor to increase crop production. Fertilizer dose application should be based on the
nutrient content in soil and plant, type and quality of fertilizer, and the climate. This study was aimed to determine the effect of unbalanced compound
fertilizer NPK 16-6-23 at various doses to rice crops’ growth and yield Inpari 30 in Bangkalan regency. This research was conducted from June to
October 2016. The rice varieties were Inpari 30 planted with legowo 2: 1 row system. The study used 8 different treatments : (1) without fertilizer, (2)
standard dose of 200 kg/ha Urea and 300 kg/ha NPK 15-15-15, (3) 200 kg/ha NPK 16-6-23, (4) 300 kg/ha NPK 16-6-23, (5) 400 kg/ha NPK 16-6-23,
(6) 200 kg/ha Urea + 200 kg/ha NPK 16-6-23, (7) 200 kg/ha Urea + 300 kg/ha NPK 16-6-23, and (8) 100 kg/ha Urea + 400 kg/ha NPK 16-6-23. The
study used a randomized complete block design with 3 replications. The parameters were observed by plant height, number of productive tillers,
panicle length, number of grain per panicle, number of filled and empty grain per panicle, percentage of filled grain, 1000 seed weight, and
productivity. The results showed that 200 kg/ha Urea + 300kg/ha NPK 16-6-23 produced the highest plant growth on 50 DAP (77.83 cm), a low
number of empty grain (11.84), a high percentage of filled grain (90.7%), and high production (7.29 t/ha). This treatment has agronomically higher
effectiveness compared to standard doses with RAE value of 196.61%. This fertilizer dose is highly recommended for farmers to increase Inpari 30

rice crops in Bangkalan.
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Introduction

Fertilization technology is one of the decisive factors
to increase crop production. Rational and appropriate
fertilizer standards must be fulfilled and adapted to
specific locations. For example, nutrient levels in the soil,
nutrients needed by plants, types, quality of fertilizers,
and climatic conditions should be considered to obtain
the optimum crop production. In line with developments
and advances in fertilization technology and soil nutrient
status changes, the existing fertilization standards should
be further observed and refined (Putra, 2012).

Efforts should be optimized to increase the fertilizer
efficiency, including the dosage of fertilizers, the method
of application, and the proper form of fertilizers. The
application of inorganic fertilizers through the soil can
reduce fertilization efficiency and disturb the balance of
nutrients if the application time and dose are not
appropriate (Azis et al., 2018). The types of fertilizers
can be used in the single form of fertilizers, compound
fertilizers, or a mixture of both ingredients. The
compound fertilizers facilitated the nutrient access for
plants (Hartatik & Widowati, 2015). NPK compound is
one of the fertilizers that commonly used by rice farmers.
This fertilizer contains N, P, and K elements, which are
essential nutrients for plants (Kasno & Setyorini, 2008).
NPK 15- 15-15 is the common NPK fertilizer used by
farmer Currently, there are many new types of NPK
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fertilizers circulating with an unbalanced composition of
N, P, and K elements that needed for further observation
against plants.

Nitrogen (N) is the most essential nutrient for
vegetative plant growth (Marchezan et al., 2020). The
nitrogen induces the plant growth and carbohydrate and
protein metabolism. The higher dose of nitrogen
fertilizer, the faster process the synthesis of
carbohydrates into protein and protoplasm. However, the
application of N fertilizers is often inefficient due to 30%
of the N element in the applied fertilizer can be absorbed
by the plants, while the rest is lost through volatilization,
denitrification, leaching, and runoff. In Indonesia, it is
estimated that 52-71% loss of N elements come from
agricultural land (Abdulrachman et al., 2009).

The phosphorus (P) is the second essential nutrient
for plant growth. The amount of phosphorus in minerals
is more significant than nitrogen. However, almost all
phosphorus in the soil is not available to plants due to
fixation by Al, Fe, Ca, and Mg (Malhotra et al., 2018).
Another element that essential for plants is potassium.
Potassium (K) is required to mould carbohydrates and
proteins metabolism, photosynthesis processes, catalysts
and capacitors of complex compounds, and accelerators
of enzyme activities. The K content in plants is often
excessive than the number of plant needs. The
application of unbalanced N, P, and K fertilization can
affect rice productivity (Huang et al., 2008).

In addition to fertilization technology, Juanda (2009)
reported that superior varieties also play an essential role
to increase national rice production, reaching 56%. The
new superior variety (VUB) of rice widely used is Inpari
30 Ciherang Sub 1, which was released in 2012 (based
on the Decree of the Minister of Agriculture: 2292.1/
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Kpts/SR.120/6/2012 dated 27 June 2012). This variety is
one type of irrigated rice field with the following
characters: plant age 111 days, the average yield of 7.2
t/ha with yield potential up to 9.6 t/ha, and susceptible to
brown planthoppers and bacterial leaf blight in some
extents. This variety is suitable for planting in irrigated
rice fields at an altitude of up to 400 m above sea level,
in river overflows, basins, and is prone to flooding with
the immersion of the entire vegetative phase for 15 days
(Jamil et al., 2015).

Bangkalan Regency is one of the potential areas for
rice development in East Java Province. According to the
East Java Central Bureau of Statistics (2016), in the last
five years, rice production has increased in 2012, 2014,
and 2015, but decreased by 0.13% in 2016. Briefly, a
significant increase occurred in 2012, from 10.58 million
tons to 12.20 million tons (15.34%), 2014 (2.98%) and
2015 (6.11%). However, in 2016, the decline of rice
production was occurred in East Java by 5.98%, but not
in Bangkalan Regency, where rice production
consistently increased by 6.74% each year with average
productivity of 5.86 tonnes/ha. The increase of rice
production in Bangkalan needs to be maintained and
further enhanced with various renewal efforts, including
fertilizers with the appropriate dose. Therefore, this study
aims to determine the effect of NPK fertilizer dosage 16-
6-23 on the growth and yield of lowland rice in
Bangkalan Regency.

Method

The research was conducted in Gili Timur Village,
Kamal District, Bangkalan Regency, Bangkalan Regency
from June to October 2016. The rice varieties used were
Inpari 30 rice with a planting age of 15 days after
seeding and planted using the “Jajar Legowo 2:1 system
using a randomized block design with 8 treatments as
shown in Table 1. The treatment was the combination of
Urea, Phonska and NPK 16-6-23 with 3 replications.

The treatment plots were 6 m X 6 m in size.
Treatment without fertilizer is the treatment without
giving fertilizer which is tested in accordance with the
guidelines for Inorganic Fertilizer Effectiveness Test,
according to Suriadikarta et al. (2004). The standard
fertilization treatment is the fertilizer treatment for
lowland rice according to the general recommendation
for balanced fertilization using NPK 15-15-15 fertilizer
(200 kg Urea + 300 kg NPK 15-15-15).

The soil was randomly (composite) sampled at 10
point sites and analyzed at the Soil Laboratory of the
East Java Agricultural Technology Research Institute.
Basic soil analysis parameters include pH, C-organic,
total N, P205, CEC value, soil texture.

The parameter observations include plant height
measurement at 50 Day After Planting (DAP) and before
harvesting (110 DAP), the number of productive tillers
before harvesting, panicle length, number of filled grains
per panicle, number of empty grains per panicle,
percentage of filled grain, the weight of 1000 seeds, and
a yield after harvest. The data were further analyzed

using the F test with an error level of 5%. The
significantly different variables were further tested using
the Tukey's Honestly Significant Difference (Tukey’s
HSD) of 5% (Gomez & Gomez, 2007). Treatment
effectiveness is calculated using the RAE (Relative
Agronomic Effectiveness) value, according to Sudiakarta
et al. (2004).

new fertilizer yield — yield without fertilizer
00%

= , = — —X
recommendation fertilizer results — yield without fertilizer
Note
RAE : the relative agronomic effectiveness

Analysis of farming costs

Analysis of farming costs is the excitement of
farmers' costs in one planting period consisting of fixed
costs and variable costs. Fixed costs represent all costs
incurred by farmers. These two costs add up to the total
cost. According to (Soekartawi, 2002), the formula for
calculating total costs includes:

TC=TFC+TVC

Note

TC :Total cost (Rp)

TFC :‘Total fixed costs (Investment costs, depreciation of
agricultural equipment, and labor Rp/area per year)

TVC :Total variable Costs (Fertilizer, herbicide, labor costs in
IDR/area arable/year)

The analysis of farm income obtained by farmers can
be calculated from the production results multiplied by
farmers' price of products. Meanwhile, farmer revenue is
the total revenue minus the costs incurred by the farmer.

II=TR-TC

Note

I :Farm income
TR :Total receipts
TC :Total cost

Fertilization farming analysis for lowland rice is
under general recommendations for balanced fertilization
using NPK 15-15-15 fertilizer (200 kg Urea + 300 kg
NPK 15-15-15). R/C Ratio (Revenue-Cost Ratio) to
determine the ratio of the level of profit and farming cost.
R/C Ratio = Revenue Cost. So it can be interpreted that
if the R/C ratio is > 1, farming is profitable, while the
R/C ratio <1 is said to be detrimental because the costs
incurred are greater than the revenue earned.

The data obtained will be analyzed using the partial
budget analysis method (Soha, 2014) as follows:
dNI :dTR - dVC

R - dNI/dVC

Note

dNI :Marginal net income
dTR :Marginal total revenue
dvc :Costs change marginally
R :Marginal rate of return

The decisions can be made:
R <1 : Treatment does not provide added value
R > 1: Treatment provide added value
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Table 1. The combination treatment of NPK 15-15-15 and NPK 16-6- that were Significanﬂy different from the treatment

213\1'0 o —— Dose Gagha) inthf)ut fertilization. However,’ this’ treatment .h.ad no
Urea NPK 15 NPK 166 significant effect on productive tillers. Fertilization
1 A (Control) 0 0 0 treatment NPK 16-6-23 as much as 300, 400 .kg/ha and
5 B (standard) 200 300 0 300 kg + 200 kg/ha Urea resulted in low panicle length
3 c 0 0 200 which was significantly different from other fertilizer
4 D 0 0 300 dosage treatments.
5 E 0 0 400 . .
6 F 200 0 200 Table 3. The }}elgh.t of. rice ;.)lapts 50 Day After Plantf.:d (DAP)and 110
DAP for Inpari30 rice in Gili Timur Village, Kamal District, Bangkalan
7 G 200 0 300 Regency
8 H 100 0 400 Height of rice
No Treatments 50 DAP 110 DAP
1 Without fertilizer 63.22 b 83.03
Results 2 Standard 68.54 ab 89.37
Basic soil analysis 3 200 kg/ha NPK 16-6-23 7396 ab 92.7
The soil observation in Gili Timur Village, Kamal 4 300 kg/ha NPK 16-6-23 70.08  ab 90.2
District, and Bangkalan Regency are presented in Table 5 400 kg/ha NPK 16-6-23 7475 ab 91.3
2. The type of soil texture in the sampling site is clay 6 ;go kg/ha Ureat200 kg/ha NPK 16-6- -, o, 94.27
with a slightly alkaline soil pH. The pH value of H20 is 200 ke/ha Urea+300 kg/ha NPK 16-6-
greater than the pH value of KCl, indicating the negative T 7783 a 93.5
charges of soil which may come from clay minerals. The ¢ 100kg/ha Ureat400 kg/ha NPK 16-6- ., . 93.57

negative charge causes the soil having a high affinity for
binding cations and releasing anions from the sorption
complex so that they become available forms. This can
also be seen from the very high CEC of the soil.

Table 2. The results of soil testing at the sampling site in Gili Timur
Village, Kamal District, Bangkalan Regency

23 ab

Note: numbers followed by the same letter are not significantly
different on HSD 5%

Table 4. The number of productive tillers and length of panicles of rice
Inpari 30 in Gili Timur village, Kamal district, Bangkalan Regency

No  Test Parameters Result Category
1 Water content 7.40 %
pH
e 1 kalne
KCl 722
3 C-Organic (for dry samples 1.95% Low
N-total (for dry samples 0.11% Low
5 P,0s (for dry samples 49 ppm Very high
Cation exchange rate
(for dry samples 105°C)
6 Cations can be measured 0.21 Low
(dd) me.100g!
((Dca]t;gl Exchange Capacity m: 11 .g(?g—l Very high
7 Texture
- Sand 17%
- Dust 33%
- Clay 50%
Criteria (triangle texture
Clay
- USDA)

The number of Length
No. Treatments productive tillers of
1 Without Fertilizer 6.67 26.64 a
2 Standard 8 26.16 a
3 200 kg/ha NPK 16-6-23 7.33 2682 a
4 300 kg/ha NPK 16-6-23 9.27 2377 b
5 400 kg/ha NPK 16-6-23 10.13 2406 b
200 kg/ha Urea+200 kg/ha
6 NPK 16-6-23 8.93 2731 a
200 kg/ha Urea+300 kg/ha
7 NPK 16-6-23 9.27 2406 b
100 kg/ha Urea+400 kg/ha
8 NPK 16-6-23 9.13 2691 a

Note: The analysis was conducted at Soil Laboratory of East Java
AIAT, category based on Hardjowigeno (1995)

The effect of NPK 16-6-23 fertilizer on the growth of
rice

The Effect of NPK 16-6-23 fertilizer application on
rice plants' height 50 Day After Planting (DAP) and 110
DAP for Inpari30 rice in Gili Timur Village, Kamal
District, Bangkalan Regency was shown in Table 3,
while its effect on the number of productive seedlings
and length of panicles was shown in Table 4. The result
showed that this treatment of 200 kg/ha of fertilizer Urea
+ 300 kg/ha NPK 16-6-23 produced the highest plants

Effect of NPK 16-6-23 fertilizer on rice paddy yields

The Effect of NPK 16-6-23 Fertilizer on total filled
grain per panicle, empty grain per panicle, total grain per
panicle, percentage filled grain, and weight of 1000
Inpari 30 grains in Gili Timur Village, Kamal District,
Bangkalan Regency was presented in Table 5. The
results show that fertilization treatment affects filled and
hollow grain, and the percentage of filled grain, but no
effect on the amount of grain and weight of 1000 seeds.
Fertilization treatment 200 kg/ha Urea + 300 kg/ha NPK
16-6-23 (G treatment) yields the highest-filled grain
compared to other treatments, as shown in Figure 1,
while the 400 kg/ha NPK 16-6-23 (E treatment) is also
produced the high yield. The control treatment without
fertilizer application resulted in the yield of milled dry
unhulled rice. Both treatments provided the highest
yields than other fertilization treatments due to the
adequate nutrients supply provided by the fertilizer
combination. These adequate nutrients can enhance the
soil microorganism to produce the fertile soil and create
a better plant growth environment (Fig. 1).
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The G treatment is more recommended due to its
highest RAE value, approximately of 196.61% (Tab. 6),
suggesting that NPK 16-6-23 unbalanced compound
fertilizer performed as an agronomic inorganic fertilizer.
Its RAE value is more than 100% higher than control and
has the same results as its competitors' standard
treatment, NPK 15-15-15. The G treatment also supports
plant height growth (Tab. 3), a number of filled grains,
and percentage of filled grains (Tab. 5), with the highest
value compared to other fertilizer dosage treatments.
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Figure 1. The yield of milled dry unhulled rice (t/ha) of rice Inpari 30
in Gili Timur Village, Kamal District, Bangkalan Regency

The results of farm costs and income, and the results
of the B/C analysis Inpari rice ratio of 30 plants with
various combination treatments, are shown in Tables 7
and 8. From tables 7 and 8, the highest income obtained
from the application of G treatment, following the E
treatment. The similar results were also found for the
highest R/C ratio. Both treatments produce R/C ratios are
2.63 and 2.51, respectively. R/C Ratio is revenue cost, so
it can be interpreted that farming is profitable if the R/C
ratio > 1 can be said.

Table 6. The RAE Value on Rice Inpari 30 in Gili Timur Village,
Kamal District, Bangkalan Regency.

Treatments RAE (%)

Control -

Recommendation -

200 kg/ha NPK 16-6-23 61.02
300 kg/ha NPK 16-6-23 143.5
400 kg/ha NPK 16-6-23 183.05
200 kg/ha Urea+200 kg/ha NPK 16-6-23 158.76
200 kg/ha Urea+300 kg/ha NPK 16-6-23 196.61
100 kg/ha Urea+400 kg/ha NPK 16-6-23 161.02

Table 9 shows the additional costs and additional
revenue for Inpari 30 rice farming. The result showed
that the fertilization G treatment resulted in the highest
total and additional revenue of Rp. 40.678.200 and Rp.
23.392.230. while fertilization of E treatment resulted in
the lowest total revenue and additional income of Rp.
22.185.930 and Rp. 4.899.960. The result of the
calculation of value-added was shown in Table 10. The
farm income analysis obtained by farmers can be
calculated from the production results multiplied by the
price of the farmer's product, while the farmer's income
is the total income minus the costs incurred by the farmer.
DNI, which is the marginal net income, is shown in table
10. Treatment G treatment produces the highest dNI of
Rp. 21.686.230, following the H treatment Rp.
13.281.430. The highest marginal rate of return (R) is
also obtained from the G treatment approximately 12.71,
following the D treatment approximately 7.31.

Table 5. Total filled grain per panicle, empty grain per panicle, total grain per panicle, percent filled grain, and weight of 1000 Inpari 30 grains in Gili

Timur Village, Kamal District, Bangkalan Regency

Total filled

No. Treatment grain per empty gl:ain total gr:jlin percent' filled weigh't of 1000
panicle per panicle per panicle grain grains (gr)

1 Without Fertilizer (A) 82.38 b 22.75 a 105.13 78.34 e 27.77
2 Standard (B) 95 ab 15.62 cd 110.62 85.55 cd 28.53
3 200 kg/ha NPK 16-6-23 (C) 9524 ab 19.22 ab 114.47 83.01 d 27.71
4 300 kg/ha NPK 16-6-23 (D) 10336 ab 12.89 de 116.24 88.8 ab 26.75
5 400 kg/ha NPK 16-6-23 (E) 104.78 a 16.31 bed 121.09 86.41 be 26.5
6 200 kg/ha Urea+200 kg/ha NPK 16-6-23 (F) 107.96 a 14.55 cde 122.51 87.95 abc 27.6
7 200 kg/ha Urea+300 kg/ha NPK 16-6-23 (G) 115.73 a 11.84 e 127.58 90.7 a 27.27
8 100 kg/ha Urea+400 kg/ha NPK 16-6-23 (H) 106.02 a 17.27 be 123.29 85.81 bed 27.49
Discussion

The primary soil analysis results indicate that this soil
is dominated by negative charges that are thought to
come from clay minerals. This negative charge causes
the soil to have a high affinity for binding cations and
releasing anions from the sorption complex so that they
become available forms. This can also be seen from the
very high CEC for the land. The total N content of the
soil is also in the low category, so the addition of NPK
fertilizer was estimated to improve and increase rice
growth (Irfan et al., 2016).

Fertilization dosage treatment did not affect plant
height at harvest time (Table 3). This is because the Urea
with 46% Nitrogen and 16-6-23 NPK content with 16%
Nitrogen content can provide the most nitrogen supply,
140 kg/ha (Mawardiana et al., 2013). N fertilizer
efficiency is only about 30%, while the rest is lost
through volatilization, denitrification, and leaching,
causing the development of relatively uniform plant
height in the generative phase.

Another parameter that also determines the yield of
rice is the number of productive seedlings. The number
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of productive seedlings is the seedling number that
produces panicles. Table 4 shows that the treatment of
fertilization doses had no significant effect on the
number of productive seedlings of Inpari 30 rice. A
higher fertilizer dose needs to be implemented to plants
because nutrients are lost through volatilization,
denitrification, and leaching and absorbed in soil colloids
into unsustainable forms available to plants.

The result of fertilization treatment of NPK 16-6-23
as much as 300, 400 kg/ha, and 300 kg + 200 kg/ha Urea
resulted in low panicle length (Tab. 4). The application
of low P concentrations causes rice plants not to produce
panicles, even though the total P in the soil is very high
(Tab. 2). This is because the soil pH is somewhat
alkaline, P elements are bound in the form of Ca-P and
Mg-P. The low content of soil organic matter makes this
bound P element challenging to release into available
forms for plants. The addition of organic matter is
needed to block the positive charge from the adsorption
complex to be rereleased.

Fertilization treatment affects panicle length.
Fertilization treatment NPK 16-6-23 singly at 300 kg/ha,
400 kg/ha or combined with Urea 200 kg/ha was able to
produce higher panicle length than other treatments (Tab.
4). Not all rice seedlings succeeded in forming panicles
which later produced filled grains. The genetic properties
of plants and the growing environment, including
nutrient adequacy, pests, and diseases and environmental
stress, affect yield (Huber et al., 2012). In the seedling
formation phase, sufficient nitrogen is needed, while in
the panicle formation phase, the P element is more

dominant in the flowering process to seed filling
(translocation of photosynthate products) to the ovules
(Susanto & Sirappa, 2014)

The NPK 16-6-23 fertilizer affects filled and hollow
grain, and the percentage of filled grain, but does not
affect the total amount of grain and weight of 1000 seeds
(Tab. 5). These phenomena indicate the influence of
nitrogen in chlorophyll formation. Hence, the
photosynthesis rate also increases. High plant
assimilation in the generative phase allows translocation
to the zinc area, resulting in the optimal formation and
filling of seeds and leading to optimal production of
grain/clumps (Gardner et al., 1991; Pirngadi, et al., 2007).

In addition to Nitrogen, Potassium also plays a role in
filling  well-filled seeds and transporting the
photosynthetic process in leaves to other plant parts.
More than that, they regulate turgor pressure, strengthens
cell walls, activates enzymes in all plant metabolic
processes, delays leaf aging, increases the amount of
grain pithy, and brings down the void (Rajendran, ef al.,
2009; Gani, 2009). In this study, the need for potassium
element was also fulfilled from NPK 16-6-23 fertilizer,
which had a higher K content than in NPK 15-15-15,
23%.

Fertilization treatment at a dose of 200 kg/ha Urea +
300 kg/ha NPK 16-6-23 (G treatment) resulted in low
unhulled rice, which was not significantly different from
the 300 kg/ha NPK 16-6-23 (D treatment), but
significantly different than without fertilization and 200
kg/ha NPK 16-6-23 (C treatment) (Tab. 5).

Table 7. The costs and income of farming and analysis results of B/C ratio of Inpari 30 rice plants with control treatment, recommendation, a
combination of 200 kg/ha NPK 16-6-23 and combination treatment 300 kg/ha NPK 16-6-23 in Gili Timur village, District Kamal, Bangkalan

Regency
Treat ¢ Treatment
reatmen
A . Control Recommendation 200 kg/ha 300 ke/ha
Description Unit Vol NPK 16-6-23 NPK 16-6-23
Cost Cost Cost Cost
Costs of Production

A. Fixed Costs of Production Rp - 3.000.000 3.000.000 3.000.000 3.000.000
B. Variable Costs Production Rp - 7.890.000 8.900.000 8.814.000 8.900.000
Total Cost Rp - 10.890.000 11.900.000 11.814.000 11.900.000
Production Input Kg/ha 4.537 3.810 5.580 4.890 5.580
Revenue Rp - 17.285.970 25.316.460 22.185.930 25.316.460
Income Rp - 6.395.970 13.416.460 10.371.930 13.416.460
R/c ratio 1.59 2.13 1.88 2.13

Note: HOK : The day people work
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Table 8. The costs and income of farming and analysis results of B/C ratio of rice Inpari 30 plants with a combination treatment of 400 kg/ha NPK
16-6-23, 200 kg/ha Urea + 200 kg/ha NPK 16-6-23, 200 kg/ha Urea + 300 kg/ha NPK 16-6-23 and a combination of treatment 100 kg/ha Urea + 400
kg/ha NPK 16-6-23 in the village of Gili Timur, Kamal District, Bangkalan Regency

Treatment
Treatment 200 kg/ha
Treatment 200 kg/ha Urea+300 Treatment
Description Unit Vol 400 kg/ha NPK  Urea+200 kg/ha kg/ha NPK 16- 100 kg/ha Urea+400
16-6-23 NPK 16-6-23 6-23 kg/ha NPK 16-6-23
Cost Cost Cost Cost
Costs of Production
A. Fixed Costs of Production Rp - 3.000.000 3.000.000 3.000.000 3.000.000
B. Variable Costs Production Rp - 9.738.000 9.134.000 9.596.000 9.898.000
Total Cost Rp - 12.738.000 12.134.000 12.596.000 12.898.000
Production Input Kg/ha 4.537 7.050 6.620 7.290 6.660
Revenue Rp - 31.985.850 30.034.940 33.074.730 30.216.420
Income Rp - 19.247.850 17.900.940 20.478.730 17.318.420
R/C ratio 2.51 248 2.63 2.34
Note: HOK : The day people work
Table 9. The additional costs and additional receipts for rice Inpari 30 farming
Components Total Cost Additional Total receipts Additional receipts
(Rp) costs(Rp) (Rp) (Rp)
Without Fertilizer 7.890.000 - 17.285.970
Recommendation 8.900.000 1.010.000 25.316.460 8.030.490
200 kg/ha NPK 16-6-23 8.814.000 924.000 22.185.930 4.899.960
300 kg/ha NPK 16-6-23 9.276.000 1.386.000 28.809.950 11.523.980
400 kg/ha NPK 16-6-23 9.738.000 1.848.000 31.985.850 14.699.880
200 kg/ha Urea+200 kg/ha NPK 16-6-23 9.134.000 1.244.000 25.222.200 7.936.230
200 kg/ha Urea+300 kg/ha NPK 16-6-23 9.596.000 1.706.000 40.678.200 23.392.230
100 kg/ha Urea+400 kg/ha NPK 16-6-23 9.890.000 2.000.000 32.567.400 15.281.430
Table 10. The value added calculation
Treatment dNI R
Recommendation 7.020.490 6.95
200 kg/ha NPK 16-6-23 3.975.960 43
300 kg/ha NPK 16-6-23 10.137.980 731
400 kg/ha NPK 16-6-23 12.851.880 6.95
200 kg/ha Urea+200 kg/ha NPK 16-6-23 6.692.230 538
200 kg/ha Urea+300 kg/ha NPK 16-6-23 21.686.230 12.71
100 kg/ha Urea+400 kg/ha NPK 16-6-23 13.281.430 6.64

The percentage of filled grain in the G treatment was
not significantly different from D and F treatments. All
of them produced higher filled grain that significantly
different from the control and standard treatment. Based
on statistical analysis. there was no significant effect on
the weight of 1000 seeds with a value range of 26.5 -
28.53 g (Tab. 5). This result follows the Inpari 30 variety
description, which has an average weight of 1000 seeds,
namely 27 g (Balai Besar Padi, 2015). The weight of
1000 grains is influenced by the shape and size of each
variety's grain morphology. The G, D, and F treatments
yield a higher percentage of filled grain than other
treatments. These results are consistent with the previous
study by Chen et al. (2020) that the application of

controlled-release urea (CRU) considered an effective N
fertilizer and significantly increases yield component
analysis. The greater rice grain yield in response to N
fertilizer was mainly attributed to the number of panicles
per m2, which increased in the fertilized treatments
compared to the treatment without N application.

Figure 1 shows that the G treatment gives a high
yields, followed by E treatment, suggesting the optimal
dose implementation of 200 kg/ha Urea and 300 kg/ha
NPK 16-6-23, and 400 kg/ha NPK 16-6-23. The N
content is low in the sampling site (Tab. 2). Hence, the
addition of 200 kg/ha of urea fertilizer and 300 kg/ha 16-
6-23 NPK compound fertilizer will increase yields up to
7.29 tonnes/ha. In contrast, the lowest yield was obtained
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from the treatment without fertilizer, followed by 200
kg/ha NPK 16-6-23 and standard treatment. The
fertilizers compound with 15% Nitrogen (N), 15%
Phosphorus (P), 15% Potassium (K), and the addition of
200 kg/ha Urea can compete with NPK compound
fertilizers with 16% Nitrogen (N) nutrient content, 6%
Phosphorus (P) and 23% Potassium (K) as much as 200
kg/ha without the addition of wurea. Thus, the
effectiveness of NPK 16-6-23 compound fertilizer was
higher, which also indicated by its RAE value of more
than 100%. The highest RAE value was found in the G
treatment, reaching 196.61% (Tab. 6).

The farming business analysis shows that the
fertilizer dosage G treatment offers greater profits than
other treatment, although the production costs incurred
were higher (Tab. 8). Control treatment resulted in an
R/C ratio of 1.19. The control treatment incurs the
smallest cost of Rp. 7.890.000 and a profit of Rp.
9.395.970. Treatment recommendation obtained an R/C
ratio of 1.89, incurred a cost of Rp. 8.900.000 and a
profit of Rp. 16.416.460. The C treatment resulted in an
R/C ratio of 1.51, which cost Rp. 8.814.000 with a profit
of Rp. 13.371.930. While the D Treatment resulted in an
R/C ratio of 1.84, which cost Rp. 8.900.000 with a profit
of Rp. 16.416.460.

The E, F, G, and H treatments resulted in an R/C ratio
of 2.28, 1.76, 3.23, and 2.29, respectively. The G
treatment with the highest production cost of Rp.
9.596.000 were able to obtain the highest profit of Rp.
31.082.200, followed by H and E treatment with a
production cost of Rp. 9.898.000 and Rp. 9.738.000
respectively. According to Pudaka et al. (2018), the
fertilizers should meet the following recommendations to
obtain the maximum yield. The results of this study are
similar to previous study (Indah et al., 2015), which
recommended the use of fertilizers in rice farming with
300 kg/ha urea, 250 kg/ha NPK , and SP36 125 kg/ha. In
contrast, another study reported that fertilizer did not
significantly affect rice production in Subak Pacung
Babakan Village, Mengwi District, Badung Regency
(Dewi et al., 2012).

Partially rice Inpari 30 farming with those 8
treatments provide additional costs and affect additional
farm receipts. An overview of the partial analysis of chili
farming can be seen in table 9. Table 9 shows that the
recommended treatment with an additional cost of Rp.
1.010.000 obtained an additional income of Rp.
8.030.490 compared to control, with a reduction in
additional costs by Rp. 924.000 (8.5%), the additional
income decreased by Rp. 4.899.960 (40%) in the C
treatment compared to the recommended treatment. The
D treatment incurred an additional cost of Rp. 1.386.000
(37%) and received an additional Rp. 11.523.980 (43.5%)
compared to the recommended treatment. The E
treatment incurred an additional cost of Rp. 1.848.000
(83%) and received additional income of IDR
14.699.880 (83%) compared to the recommended
treatment.

The F treatment incurred an additional cost of Rp.
1.244.000 (23%) resulted in a decrease in additional
income by 1.2%, namely to Rp. 7.936.230 compared to
recommended treatment. The G treatment incurred an

additional cost of Rp. 1.706.000 (69%) and received
additional income of Rp. 23.392.230 (191%) compared
to the recommended treatment. The H treatment incurred
an additional cost of Rp. 2.000.000 (98%) and received
additional income of Rp. 15.281.430 (increased by 90%)
compared to the recommended treatment.

To obtain more comprehensive analysis, an added
value is also calculated by recalculating the marginal net
income (dNI) obtained from the marginal total revenue
(dTR) minus the marginal cost of change (dVC). From
the calculation results in Table 10, it is known that the G
treatment resulted in the highest DNI of 21,686,230 with
an increase of marginal net income by 209% compared
to dNI from the recommended treatment, R 12.71.
Followed by H and E treatment that obtained the dNI
value of 13.281.430 (89%) and 12.851.880 (83%),
respectively. In addition, the marginal rate of return is
obtained from the comparison of marginal net income
and the lowest marginal change costs produced by the
treatment of C treatment and F treatment that produces R
of 4.30 and 5.38, with the lowest marginal net revenues
3.975.960 and 6.692.230, respectively. Thus, it can be
seen that the two treatments have a lower marginal net
income and marginal change costs than the
recommended treatment.

In conclusion, The compound fertilizer NPK 16-6-23
is very influential on the productivity of Inpari 30 rice
plants. By combining 200 kg/ha of urea fertilizer with
NPK 16-6-23 doses of 300 kg/ha on rice, plants can
provide high yields (7.29 t/ha). Thus, NPK 16-6-23
unbalanced compound fertilizer can substitute for NPK
15-15-15 balanced compound fertilizer. The application
of 200 kg/ha Urea fertilizer combined with 300 kg/ha
NPK 16-6-23 is more profitable for farmers because it
produces the highest RAE and R/C ratios, incurs an
additional cost of 69% but earns an additional income of
191% compared to treatment recommendation.
Treatment of 200 kg/ha Urea + 300 kg/ha NPK 16-6-23
also produced the highest marginal net income with an
increase in marginal net income by 209% compared to
the marginal net income of recommended treatment the
resulting increase in marginal return was 83%.
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