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Abstract. The research was conducted to obtain the right combination of N fertilizer doses and PGPR
concentrations for the growth and yield of Inpari 32 rice in Ampeldento Village, Karangploso District, Malang
Regency, East Java, from May until September 2023. This used Randomized Block Design (RBD) consisted of 10
treatments, namely: P1(no fertilization), P2(50 kg.ha* N + 5 mlI" PGPR), P3(50 kg.ha! N + 10 mLI" PGPR),
P4(50 kg.ha* N + 20 mL.I* PGPR), P5(100 kg.ha* N + 5 mlLI* PGPR), P6(100 kg.ha® N + 10 mlI* PGPR),
P7(100 kg.haN + 20 ml.I'* PGPR), P8(150 kg.ha® N + 5 mLI* PGPR), P9(150 kg.ha! N + 10 ml.I* PGPR),
and P10(150 kg.ha' N + 20 ml.I"t PGPR), and repeated three times. The variables observed were plant height,
number and area of leaves, number of tillers, dry weight of the plant, number of panicles, number of filled grains
per clump, percentage of empty grain, number of milled dry grain, and grain yield per hectare. The experimental
results showed that the treatment of 50 kg.ha* N + 5 mL.I"t PGPR (P2) significantly affected the growth component
and greater yield and yield component. In grain yields per hectare treatment of 50 kg.ha* N + 5 mL.I* PGPR (P2)
gave significantly different result namely 8.03 tons ha*, but not significantly different from other treatments.
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INTRODUCTION

Rice (Oryza sativa L.) is one of the main
food commodities in Indonesia. Indonesian
people consume rice to fulfill their
carbohydrate needs. Rice production must
continue to increase because population
growth in 2045 is estimated to reach 321.4
million (Setiadi et al., 2020). In accordance
with data from Badan Pusat Statistik (2023),
rice production in 2021 decreased by 0.23
million tons. Factors affecting rice production
are the reduction in land area due to land
conversion, cropping systems, continuous
monoculture, and soil conditions that have
decreased soil fertility (Nurzannah et al.,
2020).

Rice cultivation carried out by farmers
mostly uses inorganic fertilizers to get
maximum yields. The use of inorganic
fertilizers as a source of nutrients for rice
plants, if done continuously and over a long
period of time without paying attention to soil
conditions, will have a negative impact on
soil fertility. This happens because
inorganic fertilizers will leave residues in the
soil resulting in hard soil that will interfere
with the activity of soil microorganisms that

play an important role in maintaining soil
fertility. One of the inorganic fertilizers often
used by farmers in rice cultivation is urea
fertilizer. In 2021, the use of urea fertilizer
reached 5,738,365 tons (Asosiasi Pengusaha
Pupuk Indonesia, 2022).

Dependence on inorganic fertilizers must
be reduced in order to maintain soil fertility.
Excessive use of inorganic fertilizers can
cause degradation of soil structure and
decrease soil aggregation so that nutrients in
the soil are easily lost through soil leaching.
This will reduce fertilizer efficiency
(Williams et al., 2013). Laboratory test
results for soil N content before treatment
were 0.22%. These results are included in the
moderate category. One way to reduce
inorganic  fertilizers is by utilizing
biofertilizers. Biofertilizer is a group of living
organisms that form colonization around the
plant root (rhizosphere) or the inside of the
plant which plays a role in increasing the
availability of nutrients needed for plant
growth and spurring growth (Sriwahyuni &
Parmila, 2019). One example of biofertilizer
is Plant Growth Promoting Rhizobacteria
(PGPR). PGPR plays arole in triggering plant
growth and acts as an antagonistic agent
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against pathogens that interfere with plant
growth. Some examples of rhizobacteria that
live in the root system of host plants are
Azotobacter  sp.,  Azospirilium  sp.,
Pseudomonas fluorescence, and Bacillus sp
(Nezaret & Gholami, 2008).

PGPR acts as a biofertilizer by increasing
the availability of nutrient absorption by
associating with plant roots, such us
Azospirilium bacteria or Fe absorption by
Pseudomonas bacteria. Another act of PGPR
is as a biostimulant. PGPR stimulates growth
by synthesizing growth regulators needed by
plants such as IAA, gibberellins, cytokinins,
and ethylene. In addition, PGPR acts as a
bioprotectant by controlling pathogens from
the soil by producing siderophores,
glucanase, chitinase, and  antibiotic
compounds. Therefore, the use of PGPR in
plant cultivation can reduce the use of
inorganic fertilizers. Based on the result of
research by (Muhayat et al., 2020), the use of
PGPR with a concentration of 9.5 ml?, can
increase the vyield of Ciherang rice by
producing milled dry grain weight of 7 tons
ha.

Useful as a biofertilizer, PGPR helps
provide the nitrogen needed by plants.
Adding high doses of nitrogen fertilizer does
not guarantee high vyields. Continuous
application of nitrogen fertilizer can cause
soil damage, one of the effects of soil damage
is that nutrients are easily susceptible to
leaching of nutrients. Therefore, PGPR is
needed to substitute nitrogen fertilizer.
Nitrogen fertilizer and PGPR are combined
because PGPR can provide the nitrogen
needed by plants so that nitrogen fertilizer
application can be reduced. So, this research
was conducted to obtain information related
to the combination of nitrogen fertilizer doses
and PGPR concentrations that are appropriate
for the growth and yield of Inpari 32 rice.

METHODS

The research was conducted from May
until September 2023, located in the village
of Ampeldento District, Karangploso,
Malang Regency, East Java. Material used in
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the research: Inpari 32 rice seeds, urea
fertilizer, PGPR, SP36, KCI fertilizer, and
cow manure. The research used randomized
block design (RBD) consisting of 10
treatments that were repeated three times.
The treatments were: P1 : control (without
fertilization); P2 : 50 kg.ha® N + 5 mLI?
PGPR; P3 : 50 kg.ha* N + 10 mlLI* PGPR;
P4 : 50 kg.ha* N + 20 mLI* PGPR; P5 : 100
kg.hal N + 5 mlLI* PGPR; P6 : 100 kg.ha™* N
+ 10 mLI* PGPR; P7 : 100 kg.ha' N + 20
mlI? PGPR; P8 : 150 kg.ha® N + 5 ml.I*
PGPR; P9 : 150 kg.ha* N + 10 mLI* PGPR;
P10 : 150 kg.ha N + 20 mL.I'* PGPR.

The research area was 359.3 m? with a
plot size of 2.25 m x 3 m. Nursery was
conducted in 2 m x 1 m plots until the
seedlings were 14 days after sowing. Then
transplanting was done with a planting
distance of 25 cm x 25 cm and 2 seedlings per
planting hole. Maintenance activities include
replanting, weeding, irrigation, pest and
disease control, and fertilization. In
fertilization activities, SP36 and KCI
fertilizers were given at a dose of 100 kg.ha
Land 75 kg.ha. SP36 fertilizer contains 36
percent of the phosphorus needed by rice
plants for the formation of rice panicles so
that high yields are obtained. Meanwhile,
KCI is useful for improving tillering and
increasing grain size and weight. In addition,
N fertilizer, namely urea, was given
according to the treatment at a dose of 50
kg.ha?, 100 kg.ha?, and 150 kg.ha. PGPR is
given according to the treatment, namely the
concentration of 5 mLI?%, 10 mlLI?, and 20
mlLI?. Rice plants are harvested 120 days
after planting.

The research observation variables were
growth observations, including plant height,
number of leaves, leaf area, number of tillers,
and plant dry weight. Yield observations
include: number of panicles, number of filled
grains per clump, percentage of empty grains,
grain weight per clump, milled dry grain
weight, 1000 grain weight, and yield per
hectare.

The data obtained were tested using
analysis of variance (F test) at the 5% level.
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If the test results have a significant effect, it
will be continued with the Honestly
Significant Difference (HSD) test at the 5%
level. The software used for statistical testing
is the DSAASTAT application and Microsoft
Excel.

RESULT AND DISCUSSION

Plant Growth

The result of plant height can be seen in
Table 1. Treatment of 50 kg.ha* N + 5 ml.I-
! PGPR (P2) gave high results in the
observation of plant height when compared to
P1 (without fertilization) but not different
from the treatments P3, P4, P5, P6, P7, P8,
P9, and P10. PGPR application can increase
plant growth such as plant height, yield, and
improve grain quality (Giri et al., 2023). In
addition, nitrogen nutrients available to plants
will activate and stimulate cell division at the
point of plant growth so that plants
experience an increase in plant height (Zhao
et al., 2023).

Leaf growth is supported by nitrogen.
Nitrogen plays an important role in the
synthesis of several compounds such as
amino acids, proteins, enzymes, and nucleic
acids. In addition, high N concentrations will
increase leaf cell number and leaf cell size.
Nitrogen provided through fertilization helps
the growth of rice plant leaves. Nitrogen
plays an important role in the synthesis of
various plant compounds, such as nucleic
acids, enzymes, amino acids, and proteins.
This will increase overall leaf production as
well as plant biomass yield (Chrysargyris et
al., 2016).

In tables 2 and 3, the application of 50
kg.hal N gave high growth results of leaf
number and leaf area. Sufficient nitrogen will
produce good leaf growth. Therefore, adding
nitrogen to high doses will not be different
from the dose that suits the plant's needs. In
table 8 can be seen that The highest N content
in the tissue was in rice plants that were
fertilized with 50 kg N ha*+ 10 ml I PGPR
and 50 kg.ha* N + 20 ml I'* PGPR which is
2.80%.
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The observation of the number of tillers
in table 4 showed that the P2 treatment (50
kg.ha? N + 5 mlLI PGPR) gave high results
when compared to the treatment without
fertilization (P1), but not different from the
treatments P3, P4, P5, P6, P7, P8, P9, and
P10. The results show that the application of
50 kg.ha*N has been able to provide a high
number of tillers while treatments with higher
N applications, namely 100 kg.ha* and 150
kg.ha show results that are not significantly
different. One of the factors that affect the
formation of tillers is nitrogen. This is in
accordance with (Leghari et al. 2016), that
the nitrogen application can increase the
number of tillers in rice plants resulting in
high yields. In addition, the result of research
by (Suwarto et al., 2021), stated that upland
rice variety IPB 9G produced a high number
of tillers when N 138 and 184 N fertilizers
were applied (300 and 400 kg.hal urea)
Nitrogen is a component of hormone and
enzyme formation that is important for shoot
formation. In addition, PGPR has a good
effect on tiller growth. Microorganism
activity can increase nitrogen and phosphorus
absorption, trigger meristem tissue, and
provide metabolites that function to regulate
plant growth (Widodo & Damanhuri, 2021).

PGPR acts as a biofertilizer that helps
accelerate the absorption of nutrients needed
by plants. The high amount of nutrient uptake
will affect photosynthesis in plants so that
they can produce high photosynthesis. This
happens because nutrients absorbed by plants
will be synthesized into various organic
compounds that are important for plant
metabolism (Widiyawati et al., 2014)

In table 5, it can be seen that treatment
P2 (50 kg.ha! N + 5 ml I'* PGPR) gave high
plant dry weight results when compared to
the treatment P1 (without fertilization) but
not different from treatments P3, P4, P5, P6,
P7, P8, P9 and P10. This is supported by the
result of research by Utami et al. (2018),
which explained that the highest plant dry
weight result was obtained in the treatment
with the addition of microorganisms.
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Table 1. Plant height due to the effect of combination of N fertilizer and PGPR concentration

Plant height (cm) at observation age

Treatment 14 DAP 28 DAP 42 DAP 56 DAP
P1 23.55 33.27 a 49.06 a 54.58 a
P2 27.36 47.30 b 72.07b 79.56 b
P3 28.43 48.97 b 73.13b 81.45b
P4 28.17 49.80 b 75.00 b 86.76 b
P5 26.91 50.27 b 71.73b 84.25b
P6 27.92 49.13b 72.47b 80.50 b
P7 28.45 48.90 b 74.60 b 83.13b
P8 27.85 50.80 b 76.47 b 85.32b
P9 25.83 50.30 b 78.20b 86.18 b
P10 26.79 49.27b 79.72b 87.35b

HSD 5% Ns 13.71 22.47 24.36
CV (%) 10.36 9.80 10.62 10.30

Notes: Numbers accompanied by different letters in the same column indicate differences between
treatments. P1 = without fertilization, P2 = 50 kg.ha* N + 5 mLI"t PGPR, P3 = 50 kg.ha* N
+ 10 mLI"*PGPR, P4 = 50 kg.ha* N + 20 mL.I"t PGPR, P5 =100 kg.ha' N + 5 mLI* PGPR,
P6 =100 kg.ha* N + 10 mLI"* PGPR, P7 = 100 kg.ha* N+ 20 mlL.I"* PGPR, P8 = 150 kg.ha-
!N + 5 mLI1 PGPR, P9 = 150 kg.ha' N + 10 mlL.I* PGPR, dan P10 = 150 kg.ha® N + 20
ml.I"t PGPR, DAP= days after planting, C\VV=coefficient of variation

Table 2. Number of leaves due to the effect of combination of N fertilizer and PGPR concentration

Number of leaves (blade) at observation age

Treatment

14 DAP 28 DAP 42 DAP 56 DAP
P1 11.67 32.13a 61.67 a 81.40 a
P2 13.00 54.07 b 100.07 be 116.53 b
P3 14.40 57.73b 91.40 be 131.00 bc
P4 13.40 60.83 b 119.20 ¢ 148.67 bc
P5 15.80 59.20 b 93.20 bc 130.53 bc
P6 15.60 57.33 b 92.33 be 130.13 be
P7 14.87 61.00 b 97.07 be 135.00 bc
P8 14.27 53.27 b 94.27 be 138.80 bc
P9 16.00 61.27 b 90.00 b 139.13 be
P10 15.60 56.07 b 95.00 bc 151.80 ¢
HSD 5% Ns 20.84 27.87 35.02
CV (%) 13.89 12.87 10.19 9.18

Notes: Numbers accompanied by different letters in the same column indicate differences between
treatments. P1 = without fertilization, P2 = 50 kg.ha* N + 5 mLI"* PGPR, P3 = 50 kg.ha* N
+ 10 mLI*PGPR, P4 = 50 kg.ha* N + 20 mL.I"t PGPR, P5 =100 kg.ha N + 5 mLI* PGPR,
P6 =100 kg.ha N + 10 mLI't PGPR, P7 = 100 kg.ha'* N+ 20 ml.I* PGPR, P8 = 150 kg.ha-
!N + 5 mlLI1 PGPR, P9 = 150 kg.ha' N + 10 mlL.I* PGPR, dan P10 = 150 kg.ha® N + 20
ml.I"t PGPR, DAP= days after planting, C\VV=coefficient of variation

426


https://doi.org/10.37637/ab.v7i2.1597

Agro Bali : Agricultural Journal e-ISSN 2655-853X
Vol. 7 No. 2: 423-434, July 2024 https://doi.org/10.37637/ab.v7i2.1597

Table 3. Leaf area due to the effect of combination of N fertilizer and PGPR concentration

Leaf area (cm?) at observation age

Treatment 14 DAP 28 DAP 42 DAP 56 DAP
P1 39.09 313.80 a 1002.81 a 1509.55 a
P2 48.22 451.20b 2070.40 bc 2576.21b
P3 42.18 451.20 b 1824.83 bc 2222.17b
P4 42.24 439.87b 1925.78 bc 2696.34 b
P5 46.62 463.80 b 2516.06 ¢ 2901.07 b
P6 50.65 476.93b 1962.05 bc 2468.03 b
P7 45.61 445.07 b 1905.01 bc 2345.60 b
P8 49.11 436.00 b 1934.50 bc 2504.37 b
P9 49.87 439.73 b 1847.72 be 2456.66 b
P10 46.30 448.93b 1769.51 b 2390.24 b

HSD 5% Ns 119.90 731.41 698.92
CV (%) 10.41 9.38 13.32 10.04

Notes: Numbers accompanied by different letters in the same column indicate differences between
treatments. P1 = without fertilization, P2 = 50 kg.ha* N + 5 mLI"t PGPR, P3 = 50 kg.ha* N
+ 10 mLI"*PGPR, P4 =50 kg.ha* N + 20 ml.I"* PGPR, P5 = 100 kg.ha N + 5 mLI* PGPR,
P6 =100 kg.ha* N + 10 mLI"* PGPR, P7 = 100 kg.ha* N+ 20 mlL.I"* PGPR, P8 = 150 kg.ha-
1N + 5 mlLI* PGPR, P9 =150 kg.ha' N + 10 mL.I* PGPR, dan P10 = 150 kg.ha' N + 20
ml.I* PGPR, DAP= days after planting, CV=coefficient of variation

Table 4. Number of tiller due to the effect of combination of N fertilizer and PGPR concentration

Number of tillers (piece) at observation age

Treatment

14 DAP 28 DAP 42 DAP 56 DAP
P1 2.73 8.07a 14.47 a 23.33a
P2 2.80 13.67b 24.80 b 37.27b
P3 3.13 14.63b 23.73b 38.07 b
P4 3.33 16.13b 25.20b 39.20b
P5 313 15.40 b 24.73b 4340 b
P6 3.00 15.33b 22.07b 41.13b
P7 3.20 14.60 b 23.27b 40.93b
P8 3.27 13.53b 22.53b 39.33b
P9 2.93 13.93b 23.60 b 39.13b
P10 2.87 13.13b 21.13b 38.20b
HSD 5% Ns 411 456 12.14
CV (%) 8.36 10.16 6.91 10.91

Notes: Numbers accompanied by different letters in the same column indicate differences between
treatments. P1 = without fertilization, P2 = 50 kg.ha* N + 5 mLI"* PGPR, P3 = 50 kg.ha* N
+ 10 mLI*PGPR, P4 =50 kg.ha* N + 20 ml.I"* PGPR, P5 = 100 kg.ha N + 5 mLI* PGPR,
P6 =100 kg.ha N + 10 mLI't PGPR, P7 = 100 kg.ha'* N+ 20 ml.I* PGPR, P8 = 150 kg.ha-
!N + 5 mlI* PGPR, P9 = 150 kg.ha' N + 10 mlL.I* PGPR, dan P10 = 150 kg.ha® N + 20
ml.I* PGPR, DAP= days after planting, CV=coefficient of variation
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Table5. Dry weight of plants due to the effect of combination of N fertilizer and PGPR

concentration

Plant dry weight (g.clump™) at observation age

Treatment

14 DAP 28 DAP 42 DAP 56 DAP
P1 0.35 9.49 a 19.71a 42.69 a
P2 0.43 15.71b 29.81Db 66.89b ¢
P3 0.47 1592 b 30.23b 63.58 b
P4 0.48 17.24b 31.24Db 67.81 bc
P5 0.69 16.44 b 34.13b 73.27 bc
P6 0.67 19.34b 35.91b 75.03 be
P7 0.71 18.44 b 37.24b 67.35bc
P8 0.57 19.61b 32.64D 71.72 bc
P9 0.53 18.75 b 33.50b 78.33 bc
P10 0.71 18.48 b 34.97b 85.29 ¢
HSD 5% Ns 6.16 8.03 20.47
CV (%) 25.52 12.42 18.61 10.10

Notes: Numbers accompanied by different letters in the same column indicate differences between
treatments. P1 = without fertilization, P2 = 50 kg.ha* N + 5 mLI"t PGPR, P3 = 50 kg.ha® N
+ 10 mLI"*PGPR, P4 =50 kg.ha* N + 20 ml.I"* PGPR, P5 = 100 kg.ha N + 5 mLI* PGPR,
P6 =100 kg.ha* N + 10 mlL.I* PGPR, P7 = 100 kg.ha* N+ 20 ml.I"* PGPR, P8 = 150 kg.ha-
!N + 5 mlI* PGPR, P9 = 150 kg.ha' N + 10 mlL.I* PGPR, dan P10 = 150 kg.ha® N + 20
ml.I"t PGPR, Ns= non significant, DAP= days after planting, CV=coefficient of variation

Outcomes and Outcome Components

The results showed that the P2 treatment

(50 kg.ha™ N + 5 mlLI" PGPR) gave high
results in the observation of the number of
panicles and the number of filled grains can
be seen in table 6. The formation of female
panicles is stimulated by the availability of
nitrogen at the stage of separation of panicle
neck primordia cells. This will produce
primary or secondary branches on which the
fruit stalk grows (Widodo & Damanhuri,
2021). PGPR will make it easier for rice
plants to absorb nitrogen in the soil through
the process of mineralization and
transformation for use by plants. In addition,
PGPR provides phosphorus nutrients to
improve metabolism.

The number of panicles produced affects
the number of filled grains. The higher the
rate  of photosynthesis, the higher the
photosynthetic yield that can be translocated
so that it will affect grain weight (Urairi et al.,
2016). The addition of PGPR will support the
increase in the number of grains that affect

the number of filled grains (Muhayat et al.,
2020). The number of filled grains in rice
plants is influenced by the photosynthesis
process carried out by plants starting from the
growth period to the seed filling period. The
seed filling process is controlled by genetic
factors and environmental factors. Genetic
factors are related to the ability of rice to
maximize and regulate filling seeds with
appropriate allocation of assimilation results,
while environmental factors that What is
meant is the influence of absorbed nutrients
and water availability and the light needed by
plants. The number of empty grains in rice
plants is influenced by the amount of
nutrients absorbed by plants. In table 6, it can
be seen that P1 (without fertilization) has the
highest percentage of empty grain compared
to other treatments which amounted to
28.17%. Factors that affect seed filling are
nitrogen, phosphorus and  potassium
nutrients. Empty grain in rice plants is
influenced by the translocation process of
assimilation results to seeds. According to
(Wang et al., 2017), the percentage of empty
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grain in rice plants can also be influenced by
the time of seed release which is not
simultaneous, so that at harvest time there are
still seeds that have not been entirely filled so
that they become empty seeds.

The grain weight produced is influenced
by the number of panicles produced. High
grain yield is influenced by the number of
tillers and panicles that plants can form
(Sukendah et al., 2023). To store the harvest
for a certain period, it is done by drying the
grain until the moisture content is around
14% (Herdiyanti et al., 2021). In table 7, it
can be seen that the P2treatment (50 kg.ha™
N + 5 mLI* PGPR) showed high results i n
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dry grain weight per clump and dry milled
grain weight. This is under the research of
Aryanto et al. (2015), which states that the
provision of organic fertilizers in upland rice
planting can reduce inorganic fertilizers by
50%. In table 7, the observation of 1000 grain
weight can be seen there is no significant
effect. According to Gong et al. (2023),
genetic factors affect the volume of lemma
and palea in grain. Translocation of
photosynthetic products into grain will affect
the grain weight plants produce. The 1000
grain weight will also affect the number of
grains per harvest plot and yield conversion
per hectare.

Table 6. Number of panicles, number of filled grain per clump, and percentage of empty grain

Treatment Number of panicles

Number of filled grain per Percentag of empty

(piece) clump (grains) grain (%)
P1 28.13a 1760.80 a 28.17¢
P2 41.47b 3123.20 b 18.47b
P3 42.47b 3228.80 b 12.26 ab
P4 43.80b 3568.73 b 8.64a
P5 4547b 3120.07b 13.04 ab
P6 46.40 b 3061.20 b 16.89 ab
p7 40.73b 3425.87b 12.19 ab
P8 41.93 b 3102.93b 17.95ab
P9 47.20b 3049.27 b 10.57 ab
P10 44.20b 3388.40 b 11.84ab
HSD 5% 8.18 1141.84 9.57
CV (%) 6.62 12.65 21.79

Notes: Numbers accompanied by different letters in the same column indicate differences between
treatments. P1 = without fertilization, P2 = 50 kg.ha* N + 5 mLI"t PGPR, P3 = 50 kg.ha®* N
+10 mLI*PGPR, P4 =50 kg.ha* N + 20 ml.I* PGPR, P5 = 100 kg.ha* N + 5 ml.I"t PGPR,
P6 =100 kg.ha N + 10 mLI't PGPR, P7 = 100 kg.ha'* N+ 20 ml.I* PGPR, P8 = 150 kg.ha-
1N + 5 mlLI* PGPR, P9 = 150 kg.ha' N + 10 mL.I* PGPR, dan P10 = 150 kg.ha* N + 20
ml.I* PGPR, DAP= days after planting, CV=coefficient of variation

According to Rahmad et al. (2022), rice
yield is determined by the number of tillers,
the number of grains per panicle,and the
weight of 1000 grains. In table 7, the results
showed that in the observation of yield per
hectare, treatment P2 (50 kg.ha-1 N + 5 ml.I-
1 PGPR) had a high yield when compared to
treatment P1 (without fertilization), but not
different from treatment P3, P4, P5, P6, P7,
P8, P9, and P10 which were 8.03 tons ha-1.
PGPR utilization requires organic fertilizer

as an energy source. Microorganisms
require organic matter for metabolic
processes (Subowo, 2015). In the research
field, the results of laboratory analysis
showed that the soil organic C content was
3.39% or included in the low category.
Therefore,the addition of PGPR up to a
concentration of 20 ml.I-1 becomes less
effective due to soil conditions that do not
provide energy sources for microbes in
PGPR.
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Table 7. Weight of harvested dry grain, weight of milled dry grain, 1000 grain weight, and grain

yield per hectare

Treatment Weight of harvested Weight of milleddry 1000 grain weight Grain yield per
dry grain(g) grain (g m?) (9) hectare (ton ha')
P1 41.00a 502.0a 27.33 5.00a
P2 55.00b 803.3b 29.33 8.03b
P3 61.00bc 907.0b 29.67 9.07b
P4 69.00c 913.3b 29.00 9.13b
P5 69.00c 896.9b 29.33 8.96b
P6 65.00bc 933.3b 21.67 9.33b
P7 60.00bc 824.7b 28.00 8.25b
P8 62.00bc 930.0b 28.33 9.30b
P9 65.67hc 846.7b 27.67 8.47b
P10 63.33bc 882.3b 29.00 8.82b
HSD 5% 12.86 182.81 ns 1.82
CV (%) 7.19 7.35 4.24 7.35

Notes: Numbers accompanied by different letters in the same column indicate differences between
treatments. P1 = without fertilization, P2 =50 kg N ha! + 5 mL.I"t PGPR, P3 =50 kg N ha-
1+ 10 mLI*PGPR, P4 =50 kg N ha + 20 mLI* PGPR, P5 =100 kg N ha! + 5 mLI*1 PGPR,
P6 =100 kg N ha + 10 mlL.I* PGPR, P7 = 100 kg N ha* + 20 ml.I* PGPR, P8 = 150 kg N
hal + 5 mLI1 PGPR, P9 = 150 kg N ha! + 10 mL.I"t PGPR, dan P10 = 150 kg N ha + 20
ml.I"t PGPR, DAP= days after planting, CVV=coefficient of variation

Table 8. Analysis of farming businesses in various fertilizer dose combination treatments nitrogen

and PGPR concentrations

Treatment Yields (ton.ha) Revenue (Rp) Cost (Rp) Benefit (Rp) R/IC
P1 4.77 28.620.000 32.932.000 -4.312.000 0.86
P2 7.65 45.900.000 33.244.500 12.655.000 1.38
P3 8.63 51.780.000 33.357.000 18.423.000 155
P4 8.69 52.140.000 33.469.500 18.670.000 1.56
P5 8.53 51.180.000 33.244.500 17.935.500 1.54
P6 8.89 53.340.000 33.357.000 19.983.000 1.60
P7 7.85 47.100.000 33.469.500 13.630.000 1.40
P8 8.85 53.100.000 33.244.500 19.855.500 1.59
P9 8.06 48.360.000 33.357.000 15.003.000 1.45

P10 8.40 50.400.000 33.469.500 16.930.500 1.50

Note: Selling price of milled dry unhulled rice = 6.000 kg

N Nutrient Uptake

The soil N content before treatment was
0.22% or in the medium category. The results
of the analysis of nutrient uptake of treatment
P1 (without fertilization) showed lower
nitrogen uptake compared to the other
treatments which amounted to 0.47 g tan-1.
High nitrogen uptake is in treatment P10 (150

kg.ha-1 N+20 ml.I-1 PGPR) has a nutrient
uptake of 2.19 g tan-1. The nutrient uptake of
the P10 treatment was high because the
amount of fertilizer given was more than the
other treatments, so that in the event of
leaching the fertilizer given was still left for
the plants. Plants absorb nitrogen fertilizer
given about 30%. The factor that causes the
loss of nitrogen in the soil is leaching,
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evaporation, and absorbed by plants,
therefore it will affect nutrient uptake (Patti et
al., 2013). The table of N content in tissues
and N nutrient uptake can be seen in table 9.

Table 9. Tissue N content and N nutrient
uptake due to the combination of
N fertilizer and PGPR
concentration

Treatment N in((tyios)sue N nuttr;ﬁplt) uptake (g
P1 2.06 0.47
P2 2.13 1.03
P3 2.80 1.23
P4 2.80 1.20
P5 2.09 1.23
P6 2.09 1.28
p7 2.62 1.59
P8 2.62 1.63
P9 2.28 1.52
P10 2.68 2.19
Notes:

P1=without fertilization, P2=50 kg.ha* N+5 ml.I
' PGPR, P3=50 kg.ha* N+ 10 mLI* PGPR
P4=50kg.ha* N + 20 ml.I'* PGPR, P5=100 kg.ha
1N +5 mlLI*PGPR, P6=100 kg.ha* N + 10 ml.I
1 PGPR, P7=100 kg.ha! N + 20 mlLI! PGPR,
P8=150 kg.ha* N + 5 ml.I"t PGPR P9=150 kg.ha-
I'N + 10 mlLI* PGPR, P10=150 kg.ha' N + 20
ml.I"t PGPR

High uptake will increase Yyield.
According to Tando, (2019), one of the
efforts to increase nutrient uptake is the use
of Azotobacter bacterial isolates.
Biofertilizers are able to provide nutrients
needed by plants, such as nutrients N, P, K.
One type of biofertilizer is PGPR (Plant
Growth Promoting Rhizobacteria).
Therefore, one way to improve and maintain
soil fertility is by reducing inorganic
fertilizers and adding biofertilizers.

Farming Business Analysis

Farming business analysis is used to
show the value of income produced from
cultivation activities. Farming analysis is also
carried out to assess whether the fertilizer
being tested is economically effective by

e-1SSN 2655-853X
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calculating the R/C ratio. Calculating the R/C
ratio, it will show the feasibility of the
activity and whether the cultivation carried
out is profitable, break-even, or detrimental.
If R/C ratio value >1, then the rice farming
business is feasible, R/C value ratio = 1, then
the rice farming business has no profit and no
loss, whereas. If the R/C ratio value is <1,
then the farming is not worth running.
Farming business analysis can be seen in
table 8 above. Based on the table we can see
that rice plants were not given fertilizer N and
PGPR have an R/C ratio <1. This shows that
treatment without N fertilizer and PGPR is
not worth cultivating. Additionally, on Rice
plants that are not fertilized with N and PGPR
do not gain benefits instead it caused a loss of
IDR 4.312.000. Meanwhile, rice plants
fertilized with various combinations of N and
PGPR fertilizers give R/C ratio results >1,
this indicates that the treatment it's worth the
effort. Apart from that, treatment with
fertilizer 52 N and PGPR also provide
benefits. Fertilized rice plants 100 kg.ha' N
+ 10 ml I PGPR provides the most benefits
and R/C ratio values are tall. The profit
obtained was IDR 19,983,000 and the R/C
ratio was 1.60. Providing inorganic fertilizer
and biological fertilizer can increase land
productivity and slowly improve soil fertility.

CONCLUSION

Based on the results of research that has
been carried out, it can be concluded that the
combination of Nitrogen fertilizer dosage and
PGPR concentration has an effect on growth
of rice plants Inpari 32. The treatment given
provides influence on growth components,
namely plant height, number of leaves, area
leaves, number of tillers, plant dry weight.
Apart from that, the treatment of N fertilizer
dosage and PGPR concentration also
influences the yield components, namely the
number of panicles, the number of filled
grains per hill, the percentage empty grain,
weight of harvested dry grain and weight of
milled dry grain per plot harvest, as well as
crop vyield per hectare. The fertilizer
application of 50 kg.ha* N+ 5 mlLI"* PGPR
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(P2) showed high results in the growth
component, as well as greater yield and yield
components. In the yield per hectare, the
treatment of 50 kg.ha *N+ 5 ml.I" PGPR (P2)
gave high results when compared to the
treatment without fertilization (P1) which
amounted to 8.03 tons ha?, but did not
different from the other treatments. However,
economically, rice plants are fertilized with
100 kg ha* N + 10 ml I PGPR provides the
highest profit and R/C ratio value with profit
amounting to IDR 19.983.000 and an R/C
ratio value of 1.60.

REFERENCES

Aryanto, A., Triadiati, & Sugiyanta. (2015).
Lowland and upland rice growth and
production  with  application  of
biofertilizer based on plant growth
promoting bacteria in acid soil. Jurnal
IlImu Pertanian Indonesia, 20(3), 229—
235. doi: 10.18343/jipi.20.3.229

Asosiasi Pengusaha Pupuk Indonesia. (2022).
Fertilizer consumption on domestic
market and export market , year

2017 -2022.
https://www.appi.or.id/consumon-
report/fertilizer-consumption-
631823d429562

Badan Pusat Statistik. (2023). Luas panen
dan produksi padi di Indonesia 2021.
https://www.bps.go.id/website/images/
Luas-Panen-dan-Produksi-Padi-2021--
Angka-Tetap--ind.jpg

Chrysargyris, A., Panayiotou, C., &
Tzortzakis, N. (2016). Nitrogen and
phosphorus levels affected plant
growth, essential oil composition and
antioxidant status of lavender plant

(Lavandula angustifolia Mill.).
Industrial Crops and Products, 83,
577-586.

doi:10.1016/j.indcrop.2015.12.067
Giri, K., Mishra, G., Chandra Suyal, D.,
Kumar, N., Doley, B., Das, N., Baruah,
R. C., Bhattacharyya, R., & Bora, N.
(2023). Performance evaluation of
native plant growth-promoting
rhizobacteria  for  paddy yield

e-1SSN 2655-853X
https://doi.org/10.37637/ab.v7i2.1597

enhancement in the jhum fields of
Mokokchung, Nagaland, North  East
India. Heliyn, 9(3), 2-10. doi:
10.1016/j.heliyon. 2023.e14588

Gong, D., Zhang, X., He, F., Chen, Y., Li, R,
Yao, J., Zhang, M., Zheng, W., & Yu,
G. (2023). Genetic improvements in
rice grain quality: a review of elite
genes and their applications in
molecular breeding. Agronomy, 13(5),
1-26. doi:
10.3390/agronomy13051375

Herdiyanti, H., Eko Sulistyono, & Purwono.
(2021). Pertumbuhan dan produksi
beberapa varietas padi (Oryza sativa
L.) pada berbagai interval irigasi.
Jurnal Agronomi Indonesia
(Indonesian Journal Of, 49(2), 129-
135. doi: 10.24831/jai.v49i2.36558

Leghari, J., Wahocho, N. A., Laghari, G. M.,
Hafeezlaghari, A., Bhutto, T. A,
Wahocho, S. A., & Hussaintalpur, K.
(2016). Role of nitrogen for plant
growth rowth and development: A
review. Advances in Environmental
Biology, 10(9), 209-218.
https://doi.org/https://www.researchgat
e.net/publication/309704090 Role of
Nitrogen_for_Plant_Growth_and_Dev
elo pment_A_review

Muhayat, Y., Dukat, D., & Budirokhman, D.
(2020). Pengaruh dosis kompos jerami
padi dan konsentrasi PGPR (Plant
Growth ~ Promoting  Rhizobacter)
terhadap pertumbuhan dan hasil padi
(Oryza sativa L,) kultivar ciherang.
Agroswagati Jurnal Agronomi, 8(2),
68-79.
doi:10.33603/agroswagati.v8i2.4946

Nezaret, S., & Gholami, A. (2008). The effect
of plant growth promoting
rhizobacteria on seed germination and
seedling growth of maize. Pakistan
Journal of Biological Sciences, 3(1), 1-
7. doi: 10.15258/sst.2015.43.3.04

Nurzannah, S. E., Girsang, M. A., & Ramija,
K. El. (2020). Faktor-faktor yang
mempengaruhi produksi padi sawah
(Oryza sativa L.) di kabupaten serdang

432


https://doi.org/10.37637/ab.v7i2.1597
http://www.appi.or.id/consumption-
http://www.appi.or.id/consumption-
http://www.bps.go.id/website/images/
http://www.bps.go.id/website/images/
https://doi.org/https:/www.researchgate
https://doi.org/https:/www.researchgate

Agro Bali : Agricultural Journal
Vol. 7 No. 2: 423-434, July 2024

bedagai. Balai Pengkajian Dan
Pengembangan Teknologi Pertanian,
23(1), 11-24.
https://repository.pertanian.go.id/serve
r/ api/core/bitstreams/67b0bf3d-6280-
48d3-9799-cdc575b885e2/content

Patti, P. S., Kaya, E., & Silahooy, C.
(2013).Analisis status nitrogen tanah
dalam kaitannya dengan serapan N oleh
tanaman padi sawah di desa waimital,
kecamatan kairatu, kabupaten seram
bagian barat. Agrologia, 2(1), 51-58.
doi: 10.30598/a.v2il.278

Rahmad, D., Nurmiaty, Halid, E., Ridwan,
A., & Baba, B. (2022). Karakteristisasi
pertumbuhan dan produksi beberapa
varietas padi unggul. J. Agroplantae,
11(2), 37 45,

doi:

10.51978/agro.v11i1.383

Setiadi, R., Artiningsih, A., Sophianigrum,
M., Satriani, T., & Artiningsih, A.
(2020). The dimension of rural-urban
linkage of food security assessment : an

Indonesian  case  study.  Asian
Geographer, 1-19.
doi:

10.1080/10225706.2020.1768570

Sriwahyuni, P., & Parmila, P. (2019). Peran
bioteknologi dalam pembuatan pupuk
hayati. Agro Bali, 2(1), 46-57. doi:
10.37637/ab.v2i1.408

Subowo, G. (2015). Strategi efisiensi
penggunaan bahan organik untuk
kesuburan dan produktivitas tanah
melalui pemberdayaan sumberdaya
hayati tanah. Biota, 8(2), 117-128. doi:
10.2018/jsdl.v4i01.187

Sukendah, S., Kurniawati, A. S, &
Makhziah, M. (2023). Pengaruh
konsentrasi pupuk organik cair pada
Pengembangan padi lokal dengan
sistem tanam polybag. Agro Bali, 6(1),
105-115. doi: 10.37637/ab.v6i1.1096

Suwarto, Adi, D. D., & Lubis, I. (2021).
Efisiensi penggunaan nitrogen pada
padi gogo varietas IPB 9G. J. Agron
Indonesia,  49(1), 23-28. doi:
10.24831/jai.v49i1.33626

e-1SSN 2655-853X
https://doi.org/10.37637/ab.v7i2.1597

Tando, E. (2019). Upaya efisiensi dan
peningkatan  ketersediaan  nitrogen
dalam tanah serta serapan nitrogen pada
tanaman padi sawah (Oryza sativa L.).
Buana Sains, 18(2), 171. doi:
10.33366/bs.v18i2.1190

Urairi, C., Tanaka, Y., Hirooka, Y., Homma,
K., & Xu, Z. (2016). Response of the
leaf photosynthetic rate to available
nitrogen in erect Response of the leaf
photosynthetic rate to available
nitrogen in erect panicle-type rice

(Oryza sativa L.) cultivar,
Shennong265. J. Plant Production
Science, April 2019. doi:

10.1080/1343943X.2016.1149037

Utami, A. P., Agustiyani, D., & Handayanto,
E. (2018). Pengaruh PGPR (Plant
Growth  Promoting Rhizobacteria),
Kapur, dan Kompos pada tanaman
kedelai di ultisol Cibinong, Bogor. J.
Tanah Dan Sumber Daya Lahan, 5(1),
629-635.
https://jtsl.ub.ac.id/index.php/jtsl/articl
e/view/180

Wang, Y., Lu, J., Ren, T., Hussain, S., Guo,
C., Wang, S., Cong, R., & Li, X
(2017). Effects of nitrogen and tiller
type on grain yield and physiological
responses in rice. AoB PLANTS, 9(2).
doi: 10.1093/aobpla/plx012

Widiyawati, 1., Junaedi, A., & Rahayu
Widyastuti. (2014). Peran bakteri
penambat nitrogen untuk mengurangi
dosis pupuk nitrogen anorganik pada
padi sawah. J. Agron. Indonesia, 42(2),
96-102. doi: 10.24831/jai.v4212.8424

Widodo, T. W., & Damanhuri. (2021).
Pengaruh dosis nitrogen terhadap
pembentukan tunas dan pertumbuhan
padi ratun (Oryza sativa L.). J. lImiah
Inovasi, 21(1), 50-53. doi:
10.25047/jii.v2lil.2635

Williams, A., Borjesson, G., & Hedlund, K.
(2013). The effects of 55 years of
different inorganic fertiliser regimes on
soil  properties and  microbial
community composition. Soil Biology
and Biochemistry, 67, 41-46. doi:

433


https://doi.org/10.37637/ab.v7i2.1597

Agro Bali : Agricultural Journal e-ISSN 2655-853X

Vol. 7 No. 2: 423-434, July 2024 https://doi.org/10.37637/ab.v7i2.1597
10.1016/j.s0ilbio.2013.08.008 and greenhouse gas emissions in paddy

Zhao, Y., Jiang, H., Gao, J., Feng, Y., Yan, fields in northern China.
B., Li, K, Lan, Y., & Zhang, W. Environmental Technology  and
(2023). Effects of nitrogen co- Innovation, 32, 1-11. doi:
application by different biochar 10.1016/j.eti.2023.103242

materials on rice production potential

434


https://doi.org/10.37637/ab.v7i2.1597

