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ABSTRACT

Intensive inorganic fertilization in conventional agriculture can cause a decrease in soil quality.
Modification through balanced fertilization with soil amendments is expected to improve soil quality
and increase plant productivity. The experiment aimed to evaluate the effect of a combination of
soil improver and N, P, K fertilizer on lowland rice (Oryza sativa L.) with a focus on increasing
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organic C, total N, and uptake N, as well as finding the dose that provides the best lowland rice
yields in Inceptisols from Jatinangor, West Java, Indonesia. Field experiments using plastic buckets
as experimental units for 5 months were carried out and arranged based on a Completely
Randomized Block Design (CRBD) with eight treatment groups, including Control (A),
recommended N, P, K dose (B), soil improvers (C), ¥ soil improvers and ¥ recommended NPK
dose (D), % soil improvers and % recommended N, P, K dose (E), soil improvers and %
recommended N, P, K dose (F), 1¥ soil improvers and ¥ recommended N, P, K dose (G), as well
as soil improvers and recommended N, P, K dose (H). The results showed was that there is an
influence of the combination of soil improvers and N, P, and K fertilizer in increasing organic C,
total N, uptake N, and rice yield. This experiment concluded that the dose of 1 soil improvers (8 Mg
hal) and ¥ recommended N, P, K dose (262.5 kg ha! Urea, 37.5 kg ha! SP-36, and 37.5 kg ha!
KCI) was the best treatment in increasing rice yields and it is necessary to carry out experiments on

rice yields with a higher level of heterogeneity.

Keywords: Humic acid; organic material; straw biochar; water hyacinth compost; nitrogen.

1. INTRODUCTION

Soil improvers in agriculture are often used
because of their ability to improve soil health and
increase plant productivity [1]. In general, the use
of soil improvers is a step to utilize natural
resources efficiently and can reduce the use of
inorganic fertilizers. Organic soil improvers such
as compost, green manure, plant residues,
humic acid, and biochar can improve the
physical, chemical, and biological properties of
soil to support plant growth and development [2].
One way to increase the effectiveness of soil
improvers can be achieved by making several
modifications to the organic material which is the
main ingredient in soil amendments [3].
Modifications that can be made are by mixing soil
amendment materials. The limited information in
determining the optimal mixing ratio of soil
improver materials is the basis for Mustikasari's
[4] preliminary research, namely researching the
formula ratio of soil improver ingredients. This
research states that the ratio of water hyacinth
compost: straw biochar: humic acid 1:1:1 with a
dose of 8 Mg ha' is a combination that can
produce the highest increase in nutrient content
in ex-sand mining soil.

These findings provide hope and great potential
for application to Inceptisols media. Inceptisols
are a soil order that generally less fertile soil
properties with several characteristics, such as
soil pH that tends to be slightly acidic, moderate
organic carbon content, and low N, P, and K
nutrient content [5]. According to [6], Inceptisols
are the order with the widest distribution in
Indonesia with an area reaching 52.89% or
approximately 99 million ha, and the island of
Java has an area of approximately 8 million
hectares. Considering the fairly wide distribution

of Inceptisols, this land has the potential for
expanding agricultural land and can be improved
with appropriate handling and technology [7].

After the soil conditioner was applied to the sail,
the water that enters the pores of the soil
conditioner will dissolve the soluble organic and
mineral compounds on the outer and inner
surfaces of the soil conditioner. These solutes
increase dissolved organic carbon, cations, and
anions in the soil solution, which increases
electrical conductivity and pH (Joseph et al.,
2021). Soil improver can provide cations such as
K*, Ca*™, and Mg**, and have a large surface
area, thereby increasing the adsorption of
exchangeable cations. Improving the soil can
increase the stimulation of the hormone auxin in
the roots and leaves so that plant cells develop
to encourage plant growth (Chen et al., 2022).

To support plant growth and production, it is
necessary to include inorganic fertilizers of N, P,
K. Based on this, this experiment was carried out
by mixing the soil improver material water
hyacinth compost, straw biochar, humic acid, and
inorganic N, P, K fertilizers in Inceptisols from
Jatinangor with lowland rice (Oryza sativa L.) as
an indicator plant to see the ability of soil
improvers to provide nutrients for rice. Rice is a
commodity that has a strategic role in Indonesia
because the rice plant produces rice as the main
source of food for the Indonesian people. Rice
requires quite a lot of nutrients. According to
Minister of Agriculture Regulation No. 13 of 2022,
rice requires the nutrients N, P, and K
respectively 350 kg ha Urea, 50 kg ha* SP-36,
and 50 kg ha' KCI in the Jatinangor area.
However, with the combination of soil improver
and inorganic N, P, K fertilizers in this
experiment, it is hoped that it will be able to
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increase organic C, Total N, uptake N, and yield
of lowland rice (Oryza sativa L.), as well as
reducing N fertilizer doses, P, K.

Based on the previous description, to determine
the effect of the soil conditioner, an experiment
was carried out with several dose levels
accompanied by the application of inorganic
recommended N, P and K fertilizers, namely a
combination of doses of soil improvers (%, %, 1,
1 % recommended) and N, P, K (3% and 1
recommendation). This experiment aimed to
evaluate the effect of the combination of soil
improvers and N, P, K fertilizer on increasing
organic C, total N, uptake N , and the yield of
lowland rice on Inceptisols from Jatinangor and
to obtain the dosage of soil improvers and N, P,
K fertilizers which provide the best lowland rice
results in Inceptisols from Jatinangor.

2. MATERIALS AND METHODS

This experiment was carried out in July -
December 2023 at the Soil Chemistry and Plant
Nutrition Laboratory Experiment Field, Faculty of
Agriculture, Universitas Padjadjaran, Jatinangor
District, Sumedang Regency at an altitude of
+794 m above sea level with coordinates —
6.921° N, 107.773 °E. Soil and plant analysis was
carried out at the Soil Chemistry and Plant
Nutrition Laboratory, Department of Soil Science
and Land Resources, Faculty of Agriculture,
Universitas  Padjadjaran, Jatinangor District,
Sumedang Regency, West Java, Indonesia.

The materials used in this experiment were
planting media in the form of Inceptisols order
soil from Jatinangor which is included in the
Fluventic Eutrudepts subgroup, Inpari 32 HDB
rice seeds from seed producer CV. Fiona Benih
Mandiri, goat manure as a seeding soil medium,
soil conditioner consisting of water hyacinth
compost, straw biochar, and humic acid, urea

fertilizer, SP-36 fertilizer, and KCI fertilizer in
various doses according to the treatment.

The experimental method used was a
guantitative field experiment method with the
type of research being experimental research.
The field experiment was arranged using a
Completely Randomized Block Design (CRBD)
and using plastic buckets as the experimental
unit, with the treatments tested consisting of 1
control treatment, 1 treatment with recommended
N, P, and K fertilizer doses, 1 treatment with soll
improver doses, and 5 combination treatments
between soil improver and N, P, K fertilizers.
There are a total of 8 treatments (A, B, C, D, E,
F, G, H) repeated in 4 groups so that in 1 plot
there are 8 x 4 = 32 experimental units. There
were 2 experimental plots so there were a total of
64 experimental units. Plot 1 is used for taking
soil and plant samples in the maximum
vegetative phase for analysis of organic C , total
N, and uptake N, and plot 2 is used to obtain
data on lowland rice yields.

Observed variables included soil organic C using
the Walkley and Black method, soil total N using
the Kjeldahl method, N content of plants
destroyed by wet ashing and determined using
the Kjeldahl method, and yield components in the
form of number of grains per panicle, percentage
of filled grain per panicle, weight of 100 dry
grains, and weight of milled dry grain.

3. RESULTS AND DISCUSSION

3.1 Soil Organic C Content

Based on the results of statistical tests on soll
organic C content, it is demonstrated that the
application of a combination of soil improvers
and N, P, K fertilizer gave significantly different
results compared to the control treatment and the
recommended N, P, K treatments (Table 1).

Table 1. Effect of Soil Improvement and N, P, K Fertilizer on Organic C Inceptisols from

Jatinangor
Treatments Soil organic C (%)
A Control 2,05a
B Recommended N, P, K Dose 241b
C Soil Improvers 2,59 ¢
D % Soil Improvers + ¥ of Recommended N, P, K Dose 2,69c
E ¥ Soil Improvers + ¥ of Recommended N, P, K Dose 2,94d
F Soil Improvers + ¥ of Recommended N, P, K Dose 2,93d
G 1% Soil Improvers + % of Recommended N, P, K Dose 3,19e
H Soil Improvers + Recommended N, P, K Dose 2,95d
Note: Numbers marked with the same letters are not significantly different based on Duncan's Multiple Range Test at the 5%

significance level
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The lowest organic C content results were found
in the control treatment (A) and then the
recommended N, P, and K treatment (B). This is
due to the absence of organic material input
which can increase the soil organic C content, in
line with research by [8] which states that the
application of organic material provides
significantly higher results compared to the
application of inorganic fertilizer on soil organic C
content. Treatment G, namely 1 %2 soil improver
+ ¥ dose of N, P, and K showed the highest
average results with soil organic C levels of
3.19% compared to other treatments. Adding a %2
dose of soil improver can produce significantly
different levels of soil organic C and can reduce
the use of N, P, and K fertilizer by % the
recommended dose. This can be seen in
treatment G which is significantly different from
treatments F (soil improver + 3% dose of N, P, K)
and H (soil improver + dose of N, P, K). This is in
line with by the statement of Salehi et al. (2017)
which states that the provision of organic
material can stimulate optimal growth of soil
microbes and increase the efficiency of using
inorganic fertilizers, thereby reducing the
amounts of inorganic fertilizers used.

There is an increase in soil organic C content
along with increasing doses of soil improver
because soil amendment is a large source of C
for the soil. This is in agreement with by the
statement of [9], that increasing the application
dose of soil improver has a positive role in
increasing soil organic C. [10] said that soil
improvers contain abundant organic C which can
increase soil fertility. According to research by
[11], there was an increase in organic C content
in soil treated with organic material due to the
addition of organic material to flooded rice fields
causing the decomposition process to take place
slowly so that the organic material residue in the
soil increased.

3.2 Soil Total N Content

The results of statistical test analysis of total N
soil showed that the soil improvers and N, P, K
fertilizers treatments were significantly different
from the control treatment soil (Table 2).

Table 3 shows that the highest total soil N
content was in treatment G (1 % soil improver +
¥% dose of N, P, K) at 0.51%. However, this
treatment did not show any significant
differences with treatment H (soil improver +
doses of N, P, K). Providing soil improver has a

real effect on total N in the soil which can
significantly increase fertilizer efficiency because
the addition of 1% doses of soil improver can
reduce % of the dose of N, P, K fertilizer. There
is an increase in the addition of N from the soil
improver material, water hyacinth compost, and
biochar. able to increase the total N content of
the soil. The applied soil improver is also a
source of nutrients, including nitrogen [8], in line
with the statement by [12] which states that water
hyacinth compost is a material that is a rich
source of N. According to research by [13]
providing water hyacinth compost can increase
the nitrate (NO3) and ammonium (NH4*) content.

The research results of [14] showed that biochar
can increase total N content in soil, with an
increase of up to 58.9%. These results indicate
that the use of biochar has a positive impact on
increasing the total N content of soil because
biochar has a porous structure, and a large
surface area, which allows biochar to absorb and
store N in the soil, reducing N loss due to
leaching, and increasing nutrient N content in
the soil. In line with the statement of [15], which
states that the positive influence of biochar on
the soil ecosystem comes from the nutrients in
biochar itself, or indirectly from its ability to
absorb and retain nutrients.

3.3 Uptake N by Rice Plants

The results of the statistical analysis test for plant
uptake N are presented in Table 3 which shows
that the combination of soil improvers and N, P,
and K fertilizers had a significant effect on uptake
N.

One indicator that a plant's nutrient needs are
met is nutrient uptake. Nitrogen levels in plants
are influenced by ammonium (NH.*) and nitrate
(NO3) in the soil as forms of N that are absorbed
by plants. Plant N uptake is obtained from the
calculation of the product by multiplying plant N
content by plant dry weight. Based on Table 3, it
can be seen that treatment A (control) shows the
lowest plant N uptake results and treatment G (1
Y soil improver + % dose of N, P, K) shows the
treatment with the highest level of N nutrient
absorption by plants. This shows that the
application of soil improver and N, P, and K
fertilizers can increase plant N uptake by
providing N nutrients in the soil, in line with the
research results of [16] which state that the
greater the amount of total N in the soil, the more
N absorption by plants will increase.
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by reduced N loss in the soil. According to
[12],
formation of ammonium (NH.s*) and nitrate
(NO3)

Furthermore, the N, NH4*, and NOsz that are slowly.
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on the

surface  of the soil
amendment are slowly released into the soil, so

soil improver mixtures encourage the that they can meet the N needs of rice plants

according

to their

growth phase. This is

rather than ammonia (NHs), thereby supported by the statement of [2019] which
reducing N evaporation (volatilization).  states that soil improvers can release nutrients

Table 2. Effect of Soil Improvers and N, P, K Fertilizers on Total N Inceptisols from Jatinangor

Treatments Soil total N (%)

A Control 0,12 a

B Recommended N, P, K Dose 0,22 b

C Soil Improvers 0,15 ab

D % Soil Improvers + % of Recommended N, P, K Dose 0,31c

E ¥ Soil Improvers + % of Recommended N, P, K Dose 0,31c

F Soil Improvers + ¥ of Recommended N, P, K Dose 0,40d

G 1 % Soil Improvers + % of Recommended N, P, K Dose 0,51e

H Soil Improvers + Recommended N, P, K Dose 0,44 de

N

ote: Numbers marked with the same letters are not significantly different based on Duncan's Multiple Range Test at the 5%
significance level

Table 3. Effect of Soil Improvers and N, P, K Fertilizers on Uptake N of Rice

Treatment N-Uptake by Rice Plant (mg/plant)

A  Control 61,04 a

B Recommended N, P, K Dose 428,98 b
C  Soil Improvers 85,12 a

D % Soil Improvers + ¥ of Recommended N, P, K Dose 419,71 b
E % Soil Improvers + ¥ of Recommended N, P, K Dose 403,18 b
F  Soil Improvers + ¥ of Recommended N, P, K Dose 423,28 b
G 1% Soil Improvers + ¥ of Recommended N, P, K Dose 562,72 c
H Soil Improvers + Recommended N, P, K Dose 455,00 b

Note: Numbers marked with the same letters are not significantly different based on Duncan's Multiple Range Test at the 5%

significance level

Table 4. Effect of Soil Improvers and N, P, K Fertilizers on Rice Yield Components

Treatments Number of Percentage Weight of Milled
Grains Per  of Grain 100 Dry Dry
Panicle Number Per Grain Grain (Q)
Panicle (%) Seeds (9)
A Control 42 a 89,28 2,50 a 4,78 a
B Recommended N, P, K Dose 82d 78,94 2,68b 22,38 b
C  Soil Improvers 56 b 85,04 2,66 b 549 a
D % Soil Improvers + % of Recommended N, 81d 82,44 2,65b 20,64 b
P, K Dose
E ¥ Soil Improvers + ¥ of Recommended N, 71 cd 84,95 2,64b 22,27b
P, K Dose
F Soil Improvers + ¥ of Recommended N, P, 67 cC 82,33 2,72b 23,23 ¢
K Dose
G 1% Soil Improvers + % of Recommended 78 cd 88,49 2,70 b 25,93 ¢c
N, P, K Dose
H Soil Improvers + Recommended N, P, K 83d 84,74 2,68b 22,33 b
Dose

Note: Numbers marked with the same letters are not significantly different based on Duncan's Multiple Range Test at the 5%

significance level
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There was no significant differences between
treatments D, E, F, and H because these
treatments received fewer soil improver doses
than treatment G, in line with research by [17]
which states that a lower application level of soil
improver will affect the ability of the soil improver
to absorb nutrients. This occurs when treatment
with a lower dose will have a lower adsorption
capacity and cause greater N volatilization and
denitrification.

3.4 Rice Yield Components

Test results on the number of grains per panicle,
the weight of 100 dry grains, and milled dry
grains showed that there were significantly
different effects between treatments, but the
percentage of filled grains per panicle showed no
significant influence between treatments (Table
4).

The combination treatment of soil improvers and
N, P, K fertilizer on the number of grains per
panicle was significantly different from the control
and not significantly different from the
recommended N, P, K treatment except for
treatment F (soil improver + % dose of N, P, K).
Treatments both C (soil improver) and B (N, P, K
recommendations) were significantly different
and treatment B (N, P, K recommendations) was
significantly different than the soil improver
treatment in increasing the number of grains per
panicle. Based on the results of these statistical
tests, the effect of the combination of soll
improver and N, P, K fertilizer will have the
advantage that a dose of 2 of the soil improver
has a good effect on reducing the dose of N, P, K
to ¥ of the recommended dose.

This shows that the application of soil improver
with N, P, and K fertilizers has not been able to
increase the number of grains per panicle.
According to [18], the amount of filled grain per
panicle is strongly influenced by nutrient
availability, especially N obtained from
fertilization, in line with the statement of [19]
which states that the N content in the soil
contributes to the photosynthesis process and
plays a role in seed filling.

In this experiment, the percentage of filled grain
per panicle was not significantly influenced by
increasing doses of soil conditioner and N, P,
and K fertilizer. The percentage of filled grains
was obtained by comparing the number of filled
grains per panicle with the number of empty

grains per panicle. There was no significant
difference between the treatments in the
percentage of filled grain per panicle. This is in
line with the statement of [20], which states that
the greater the amount of grain that is formed,
the higher the load on the plant to form full grain
so that if the availability of water and nutrients is
less when producing grain, the grain produced
will be empty. Thus, this explains why the
percentage of grain content in the control
treatment was not significantly different from the
other treatments.

Based on Table 4 there is no real difference
between the soil improver and N, P, and K
fertilizer treatments, which shows that the
increasing dose of soil improver does not affect
the weight of 100 dry grains. This could be
because the varieties used in this experiment
were the same, in line with the statement by [21]
which states that differences in the weight yield
of 100 grains of grain will be visible when various
varieties are used in an experiment. This is
supported by the statement of [22] which states
that the weight of 100 grains of the Inpari 32
variety is 2.62 g.

The components of milled dry grain yield in
treatments A (control) and C (soil improver)
produced no significant effect. The best
treatment was obtained by treatment F (soil
improver + ¥ dose of N, P, K) and G (1% soil
improver + ¥ dose of N, P, K) which were not
significantly different. The recommended N, P, K
treatments and the combination of soil improver
with N, P, K fertilizer were significantly higher
compared to treatments A (control) and C (soil
improver). This is because large amounts of
nutrients are obtained from N, P, and K fertilizers
and can be absorbed by soil improvers so that
the nutrients are available to plants. In line with
research by [5] which states that nutrients from
fertilizer will dissolve in the soil and with the
presence of organic material, excess nutrients
from inorganic fertilizer can remain in the soil
exchange complex. Thus, the nutrients in this
exchange complex can be exchanged with other
ions and are not easily leached. Apart from that,
the GKG weight results are closely related to the
number of productive tillers, the number of grains
per panicle, the percentage of grain per panicle,
and the weight of 100 grains of filled grain [23].

4. CONCLUSION

The application of a combination of soil
improvers with N, P, and K fertilizers has an
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effect in increasing organic C, total N, uptake N,
and lowland rice yields which include the
number of grains per panicle, the weight of 100
dry grains, and milled dry grains. Soil improver
treatment (8 Mg ha*) and N, P, K fertilizer (262.5
kg ha' Urea, 37.5 kg ha* SP-36, and 37.5 kg ha
1 KCI) are treatments the best in providing

lowland rice (Oryza sativa L.) yields on
Inceptisols  from  Jatinangor, East Java,
Indonesia.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Urra J, Alkorta |, Garbisu C. Potential
benefits and risks for soil health derived
from the use of organic amendments in
agriculture. Agronomy. 2019;9(9):524.

2. Shinde R, Kumar Sarkar P, Thombare N.
Soil conditioners. Agriculture & Food.
2019;1(10):1-5.

3. Subiksa |. The effect of granular organic
soil amendment formula on soil chemical
properties and plant growth on acid dry
land. Proceedings of the National Seminar
on Agricultural Technology Development.
2018;230-240.

4. Mustikasari A. Enriched soil improvement
formula to improve the quality of ex-sand
mining soil. Padjadjaran University; 2023.

5. Mustikasari's Yuniarti A, Solihin E, Arief
Putri AT. Application of organic fertilizer
and N, P, K on soil pH, available P, P
uptake, and vyield of black rice (Oryza
sativa L.) on inceptisol. Cultivation. 2020;
19(1):1040.
Available:https://doi.org/10.24198/kultivasi.
v19i1.24563

6. [BBSDLP] Center for research and
development of agricultural land resources.
BBSDLP 2020 Annual report: Innovations
to increase land resource potential; 2020.

7. Sudirja R, Joy B, Rosniawaty DS..
Application of fertilizer products to rice
plants exposed to waste in rancaekek,
bandung regency. Journal of Community
Service. 2017;1(6):392—-397.

8. Anshori A, Pramono A, Mujiyo. The
stratification of organic carbon and
nitrogen in top soils is affected by the
management of organic and conventional
rice cultivation. Journal of Sustainable
Agriculture. 2020;35(1):126-134.

10.

11.

12.

13.

14.

15.

16.

17.

148

Aytenew M, Bore G. Effects of organic
amendments on soil fertility and
environmental quality: A review. Journal of
Plant Sciences. 2020;8(5):112.
Available:https://doi.org/10.11648/j.jps.202
00805.12

Li X, Zzhu W, Xu F, Du J, Tian. -Term
contrasting nitrogen applications.
Agriculture, Ecosystems and Environment.
2021;322.
Available:https://doi.org/10.1016/j.agee.20
21.107643

Mahbub 1A, Tampubolon G, Mukhsin M,
Farni Y. Increasing soil fertility and lowland
rice vyields through the application of
organic fertilizer. Journal of Soils and Land
Resources. 2023;10(2):335-340.

Omar L, Ahmed OH, Muhamad N, Majid A.
Enhancing nutrient use efficiency of maize
(Zea mays L.) from mixing urea with zeolite
and peat soil water. International Journal of
the Physical Sciences. 2011;6(14):3330—
3335.
Available:https://doi.org/10.5897/IJPS11.0
91

Begum SLR, Himaya SMMS, Afreen
SMMS. The potential of water hyacinth
(Eichhornia crassipes) as compost and its
effect on soil and plant properties: A
review. Agricultural Reviews. 2021;43(1):
20-28.

Abujabhah IS, Doyle RB, Bound SA,
Bowman JP. Assessment of bacterial
community composition, methanotrophic
and nitrogen-cycling bacteria in three soils
with different biochar application rates.
Journal of Soils and Sediments. 2018;
18(1):148-158.
Available:https://doi.org/10.1007/s11368-
017-1733-1

Mukherjee A, Zimmerman AR. Organic
carbon and nutrient release from a range
of laboratory-produced biochars and
biochar-soil mixtures. Geoderma. 2013;
193:122-130.
Available:https://doi.org/10.1016/j.geoderm
a.2012.10.002

Supramudho GN, Syamsiyah J, Sumani M.
Efficiency of nitrogen uptake and rice
yields on various balances of quail manure
and inorganic fertilizer in Palur rice fields,
sukoharjo, central java. Bonorowo
Wetlands. 2012;2(1):11-18.

Selvarajh G, Ch'ng HY, Zain NM, Sannasi
P, Azmin SNHM. Improving soil nitrogen
availability and rice growth performance on
a tropical acid soil via a mixture of rice



18.

19.

20.

Sofyan et al.; Int. J. Plant Soil Sci., vol. 36, no. 3, pp. 142-149, 2024, Article no.lJPSS.112892

husk and rice straw biochars. Applied
Sciences (Switzerland). 2021;11(1):1-18.
Rachmawati D, Maryani, Setyaningsih T.
The effect of nitrogen fertilizer and
ethephon on the growth, flowering, and
yield of local rice (Oryza sativa L. cv.
Rojolele). Biota. 2010;15(3):448-458.
Nurhermawati R, Lubis |, Junaedi A.
Response of seed filling characteristics
and yield to the application of urea fertilizer
to four rice varieties. Indonesian Journal of
Agronomy. 2021;49(3):235-241.
Available:https://doi.org/10.24831/jai.v49i3.
37655

Fahmi A, Sunarya Y. Growth and
productivity of several superior rice
cultivars in organic farming systems.

Agricultural Media. 2022;7(1):48-57.

21.

22.

23.

Mufikha A, Machfud AW. The effect of
seed age and planting distance on the
growth and production of rice plants
(Oryza sativa L.). Nabatia. 2016;4(2):77—
99.
Available:https://doi.org/10.21070/nabatia.
v4i2.302

Hamdani KK, Haryati Y. Comparison of
potential yields of several superior |
owland rice varieties. AGRIC: Journal of
Agricultural  Sciences. 2021;33(1):57-
66.1.

Ofdiansyah R, Sumarna P, Mahmud Y,
Dwimartina F. Agronomic performance of
several promising strains of rice (Oryza
sativa ) in rainfed rice fields in
Kendayakan  Village, terisi  district.
Wiralodra Agro Journal. 2023;6(2):40-45.

© 2024 Sofyan et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/112892

149


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

