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Abstract

Weeds can significantly reduce the productivity of lowland rice (Oryza sativa). Therefore, applying herbicide mixtures is
necessary to broaden the weed control spectrum. This study aimed to evaluate the effectiveness of an herbicide mixture
containing 18% bispyribac-sodium and 10% pyrazosulfuron-ethyl against weeds in rice crops. The research was conducted in
Cirebon, West Java using a Randomized Block Design. The experiment involved six treatments consisting of the herbicide
mixture at doses of 60, 80, 100, and 120 g/ha, manual weeding, and an unweeded control. Data were analyzed using Analysis
of Variance (ANOVA) followed by Duncan’s Multiple Range Test (DMRT) at a 5% significance level. The results showed
that applying the herbicide mixture at doses ranging from 60 g/ha to 120 g/ha effectively suppressed Sphenoclea zeylanica,
Monochoria vaginalis, Leptochloa chinensis, Cyperus iria, Echinochloa crus-galli, other weeds, and total weeds compared to
the control. The treatments caused no phytotoxic effects on the rice plants and successfully maintained crop growth and yield.
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Introduction

Rice (Oryza sativa) is a major food crop commodity that
plays a crucial role in supporting the country's economy and
serves as a staple food consumed daily by approximately
90% of the Indonesian population (Nurhaliza et al., 2025)
[151, Rice productivity itself experienced a decline of 838.27
thousand tons, or 1.55%, in 2024 compared to 2023 (Badan
Pusat Statistik, 2025) [!l. Efforts to increase rice production
are inseparable from various constraints affecting rice
yields, one of which is the presence of weeds that can
reduce crop productivity (Umiyati, 2016) [, Weeds are
among the plant-disturbing organisms that can stunt the
growth of cultivated crops. The presence of weeds in rice
fields has the potential to cause a decline in rice production
yields by approximately 6% to 87% (Farmanta et al., 2016)
1. Weed control in lowland rice fields is generally
conducted mechanically through manual weeding; however,
this method is considered inefficient in terms of the time
and labor required (Simanjuntak et al., 2016) 23],
Pamungkas et al. (2018) ['"! stated that weed control using
herbicides offers advantages in economic, time, and labor
aspects compared to other methods. However, the use of
herbicides with a single active ingredient is often less
effective, and repeated application over a long period
potentially increases the risk of resistance emergence in the
targeted weeds. A viable herbicide application strategy is
mixing several active ingredients to improve weed control
effectiveness and minimize the risk of resistance (Evar et
al., 2022) ™. One of the mixed herbicides that can be
applied in lowland rice cultivation areas is a mixture of
byspiribac-sodium and pyrazosulfuron-ethyl.

According to Kurniadie et al. (2020) P, byspiribac-sodium
is a systemic post-emergence herbicide that works by
inhibiting the acetolactate synthase (ALS) enzyme, thereby
stunting weed growth. According to a study by Kumar et al.
(2025) U1, the application of byspiribac-sodium herbicide at
a dose of 60 g/ha resulted in higher weed control efficiency
compared to other treatments, as well as higher rice yields
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without causing phytotoxicity. Meanwhile, pyrazosulfuron-
ethyl is a selective, systemic, pre-emergence herbicide that
functions by inhibiting protein production and amino acid
metabolism (Simanjuntak et al., 2016). Widayat et al.
(2021) 23 39 found in their study that a herbicide with the
active ingredient pyrazosulfuron-ethyl at doses of 16-24
g/ha proved capable of suppressing weed presence while
producing higher rice yields without causing toxicity
symptoms in the rice plants.

Both of these active ingredients share the same mechanism
of action, which is the inhibition of amino acid synthesis,
but they operate at different stages of weed growth.
Byspiribac-sodium is effective as a post-emergence
herbicide, whereas pyrazosulfuron-ethyl works optimally as
a pre-emergence herbicide. The combination of these two
active ingredients presents a novel solution for broad-
spectrum, continuous weed control from the pre- to post-
emergence phases. Although byspiribac-sodium is
commonly used in lowland rice cultivation, studies
regarding the effectiveness of its combination with
pyrazosulfuron-ethyl are still very limited. Therefore, this
study aims to determine the most effective and efficient
dose of a mixed herbicide containing byspiribac-sodium and
pyrazosulfuron-ethyl for weed control in rice crops. The
findings of this study are expected to contribute to scientific
development and serve as recommendations for agricultural
extension workers and farmers regarding proper and
efficient weed control strategies.

Materials and Methods

The research was conducted in Gamel village, Plered
District, Cirebon Regency, West Java, from November 2025
to March 2026, using a randomized block design with six
treatments and four replicates. Treatments included four
dosages of the mixed herbicide byspiribac-sodium 18% and
pyrazosulfuron-ethyl 10% (60 g/ha, 80 g/ha, 100 g/ha, and
120 g/ha), manual weeding, and a non-treated control. Data
were analyzed using analysis of variance method.



The observed response variables include

Weed observations

Observations on weed dry weight were conducted by
harvesting fresh weeds from a 0.5 m x 0.5 m quadrat and
separating them by species. The collected weeds were
subsequently oven dried at 80°C for 48 hours. Following the
drying process, the dry weight of the weeds was measured
using an analytical weighing scale. These observations were
performed at 3 and 6 weeks after application (WAA).

Rice plant observation

Observations of the lowland rice components included plant
height, number of tillers, and milled dry grain yield. Plant
height and the number of tillers were observed at 3 and 6
weeks after application (WAA) from 12 sample plants. The
crop yield component, specifically the milled dry grain, was
harvested from a 2 m x 2 m sampling plot containing a
minimum population of 64 hills per plot.

Phytotoxicity

Phytotoxicity levels were assessed visually on the primary
crop population within the sampling plots. These
observations were conducted at 1, 2, and 3 weeks after
application (WAA). The evaluation was based on a scoring
system using a 0—4 scale, determined by the percentage of
leaf abnormalities or overall growth inhibition. A score of 0
indicates no toxicity (<5%); 1 represents mild symptoms (5—
20%); 2 denotes moderate symptoms (20—-50%); 3 signifies
severe toxicity (>50-75%); and 4 indicates very severe
toxicity (>75%), which may lead to plant mortality.

Result and Discussion
Weed Vegetation Analysis

Table 1: Summed Dominance Ratio (SDR)

No Species Group SDR (%)
1 Spenochlea zeylanica Broadleaf 31.08
2 Monochoria vaginalis Broadleaf 20.00
3 Leptochloa chinensis Grass 13.91
4 Echinochloa crus-galli Grass 11.60
5 Cyperus iria Sedge 11.60
6 Alternanthera philoxeroides Broadleaf 5.28
7 Eragrostis spp. Grass 6.50
The weed dominance level in a field can be determined

through vegetation analysis by calculating the Summed
Dominance Ratio (SDR) (Ndema et al., 2024) [13]. The SDR
value is obtained by quantifying the population of each
weed species within the sampling quadrats (Widiyani et al.,
2023) B A weed species is considered dominant if its SDR
value exceeds 10% (Kurniadie et al., 2022) [ Table 1
shows that the dominant weed in the experimental plot was
Sphenoclea zeylanica, with an SDR value of 31.08%.
Additionally, several co-dominant weed species were
identified, namely Monochoria vaginalis (20.00%),
Leptochloa chinensis (13.91%), Cyperus iria (11.60%), and
Echinochloa crus-galli (11.60%), along with other weed
species such as Eragrostis spp. (6.50%) and Alternanthera
philoxeroides (5.28%).

Table 2: Average Dry Weight of Weeds

Average Weight of Weeds (g/0.5 m?
. . - - - 5 o
Species Observation Blspyrlbacégodlum 18% + Pyl;(l)zosulfur(;g(-)Eth 110 /.i 2(;g)/ha) Manual Control
Spenochlea zeylanica 3 WAA 0,72 a 0,44 a 0,43 a 0,23 a 1,32 b 1,35b
6 WAA 0,92 b 0,45 ab 0,28 a 0,14 a 1,64 ¢ 2,64 d
Monochoria vaginalis 3 WAA 0,42 a 0,34 a 0,36 a 0,41 a 1,07 b 1,47 b
6 WAA 0,38 a 0,37 a 0,41 a 0,25 a 1,35b 1,85 ¢
Leptochloa chinensis 3 WAA 0,25 a 0,14 a 0,19 a 0,13 a 0,76 b 1,15b
6 WAA 0,27 ab 0,14 a 0,12 a 0,13 a 0,84 bc 1,41 ¢
Echinochloa crus-galli 3 WAA 0,81 b 0,89 b 0,37 a 0,32 a 1,34 ¢ 1,85d
6 WAA 0,83 a 0,44 a 0,23 a 0,28 a 1,99 b 3,20 ¢
Cyperus iria 3 WAA 0,29 a 0,24 a 0,21 a 0,21 a 0,72 b 0,83 b
6 WAA 0,15a 0,16 a 0,13 a 0,10 a 0,93 b 1,01 b
Other weeds 3 WAA 0,27 a 0,15a 0,34 a 0,21 a 0,60 ab 0,83 b
6 WAA 0,32 a 0,14 a 0,25 a 0,24 a 1,06 b 1,58 ¢
Total weeds 3 WAA 2,75 a 2,18 ab 1,89 ab 1,50 a 5,81 ¢ 7,48 d
6 WAA 2,87b 1,69 a 1,41 a 1,13 a 7,81 ¢ 11,69 d

Average Dry Weight of Weeds

Dry Weight of Spenochloa zeylanica

Sphenoclea zeylanica is a broadleaf weed belonging to the
family Sphenocleaceae. It is classified as an annual weed
that thrives in agricultural fields and exhibits greater
resilience to environmental conditions compared to sedges
and grasses (Maretik ef al., 2025) '],

Based on the data presented in Table 2, the application of
the mixed herbicide containing 18% bispyribac-sodium and
10% pyrazosulfuron-ethyl at doses ranging from 60 g/ha to
120 g/ha effectively controlled S. zeylanica. This was
evidenced by the significant difference in the average weed
dry weight between the herbicide treatments and the control
plot. These findings align with the statement by Kurniadie et
al. (2019) B, who noted that weed control utilizing mixed
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herbicides is considered more effective as it requires lower
application doses compared to the use of single herbicides.

The decrease in the dry weight of S. zeylanica with
increasing doses occurred due to the higher availability of
the active ingredients penetrating the weed tissues. This is in
accordance with Cuvaca et al. (2019) B, who stated that the
application dose affects herbicide effectiveness, as higher
doses enhance the absorption and translocation of the active
ingredients. The application of an appropriate herbicide
dose can sustain weed control efficiency over a longer
period. On the other hand, manual weeding still allows for
weed regrowth, resulting in an increase in dry weight over
time. The unweeded control treatment exhibited the highest
weed growth and was significantly different from all other
treatments. This confirms that without proper weed control,
S. zeylanica will continuously thrive in lowland rice fields.



Dry Weight of Monochoria vaginalis

Monochoria vaginalis is a broadleaf weed belonging to the
family Pontederiaceae. It is an aquatic plant with an annual
life cycle, characteristically featuring ovate to oblong leaves
(Natsir et al., 2022) 21, The post-hoc test results in Table 2
demonstrate that all dosage treatments of the mixed
herbicide (18% bispyribac-sodium and 10% pyrazosulfuron-
ethyl) were significantly different from the control,
indicating that all tested doses were effective in controlling
M. vaginalis. The lowest dose of 60 g/ha proved to be
effective and was significantly different from the control;
thus, it serves as the recommended dose. The combination
of these two active ingredients, which both target broadleaf
weeds, successfully suppressed the growth of M. vaginalis.
The mode of action of both active ingredients contribute to
this effectiveness by inhibiting the ALS enzyme, thereby
disrupting amino acid biosynthesis in the weeds. The
inhibition of this enzyme induces tissue damage in the form
of necrosis, causing the weeds to gradually desiccate and
ultimately die (Rasyid et al., 2022) . Consequently, the
application of this mixed herbicide is highly effective in
controlling M. vaginalis.

Dry Weight of Leptochloa chinensis

Leptochloa chinensis is an annual weed belonging to the
Poaceae family. L. chinensis exhibits high adaptability to
both drought and waterlogged conditions (Xu et al., 2025).
This adaptability enables it to frequently dominate lowland
rice fields. Furthermore, its basal growing point is optimally
protected by the leaf sheaths and stems, significantly
enhancing its survival capacity in the field (Umiyati et al.,
2020) 27,

Table 2 demonstrates that all dosage treatments of the mixed
herbicide (18% byspiribac-sodium and 10% pyrazosulfuron-
ethyl) were significantly different from the control. All
herbicide treatments also exhibited better control efficacy
compared to manual weeding. The lowest dose (60 g/ha)
showed no significant difference when compared to the
higher doses; thus, it is recommended as it provides optimal
and highly efficient weed control. The synergistic effect of
these two active ingredients supports the effective control of
L. chinensis. Byspiribac-sodium itself is a systemic
herbicide specifically targeting grassy weeds. Consequently,
the combination of these active ingredients effectively
controls L. chinensis while broadening the overall spectrum
of weed control.

Dry Weight of Cyperus iria

Cyperus iria is a sedge weed belonging to the family
Cyperaceae. This weed thrives in various environmental
conditions and frequently dominates lowland rice fields
(Umiyati et al., 2023) 81 1t spreads rapidly through both
seeds and stolons (Purba et al., 2025) 18],

The average dry weight data presented in Table 2 indicate
that the mixed herbicide treatment (18% byspiribac-sodium
and 10% pyrazosulfuron-ethyl) at doses ranging from 60
g/ha to 120 g/ha was effective in controlling C. iria,
showing significant differences compared to both manual
weeding and the control. The lowest dose (60 g/ha)
effectively controlled the weed and showed no significant
difference from the highest dose; therefore, it is
recommended as the optimal dose.

Observations of the average dry weight at 6 weeks after
application (WAA) demonstrated that the herbicide
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treatments continued to suppress weed dry weight. This
indicates that the effectiveness of both active ingredients
persisted until the end of the observation period.
Conversely, the dry weight of C. iria in the manual weeding
treatment increased by the end of the observation. This
aligns with the findings of Ogoudjobi et al. (2025) ['®), who
stated that manual weeding cannot optimally control weeds
with robust root systems, as it often triggers regrowth. The
application of systemic herbicides provides more effective
weed control due to their ability to translocate to the root
system, thereby suppressing weed growth more optimally.

Dry Weight of Echinochloa crus-galli

Echinochloa crus-galli is an annual weed belonging to the
family Poaceae. It is classified as a grassy weed and
frequently dominates lowland rice fields (Anwar et al.,
2012) P E. crus-galli exhibits greater adaptability than
broadleaf weeds regarding nutrient absorption, water
availability, and temperature fluctuations to support its
growth and development (Hastuti, 2021) [6],

The data in Table 2 demonstrate that all dosage treatments
of the mixed herbicide (18% byspiribac-sodium and 10%
pyrazosulfuron-ethyl) were effective in controlling E. crus-
galli, showing significant differences compared to both the
control and manual weeding. Observations at 6 WAA also
indicated that all tested herbicide doses were able to
maintain their control effectiveness until the end of the
observation period. The weed dry weight data revealed that
the lowest dose (60 g/ha) efficiently suppressed weed
growth without a significant difference from the highest
dose; therefore, this dose is recommended for the control of
E. crus-galli.

This suppression of weed dry weight occurred due to the
inhibition of the ALS enzyme by the combination of these
two active ingredients. The inhibition of the ALS enzyme
disrupts the amino acid biosynthesis process necessary for
protein formation, thereby triggering tissue death in the
weeds (Rasyid et al, 2022) ™. This aligns with the
properties of byspiribac-sodium as a broad-spectrum post-
emergence herbicide, particularly in controlling E. crus-
galli (Rizal & Arbirawati, 2021) 2,

Dry Weight of Other Weeds

Other weed groups found in the lowland rice fields
consisted of broadleaf weeds (Alternanthera philoxeroides)
and grasses (Eragrostis spp.). Table 2 shows that the
application of the mixed herbicide containing 18%
byspiribac-sodium and 10% pyrazosulfuron-ethyl at various
dosage levels proved effective in suppressing the growth of
both weed groups, showing significant differences
compared to manual weeding and the control. The absence
of significant differences in effectiveness among the doses
indicates that the lowest applied dose (60 g/ha) is
sufficiently optimal for weed control. This success is
supported by the synergistic capability of both active
ingredients in inhibiting weed biomass accumulation
compared to the control treatment. This aligns with
Sembodo (2010) 22, who stated that low dry weight is a
primary indicator of successful control, as it reflects the
inhibition of weed growth and development processes.

In addition to effectively suppressing initial dry weight, the
mixed herbicide also demonstrated excellent control
effectiveness by maintaining weed dry weight suppression
until the end of the observation period. This condition



contrasts sharply with the results of the manual weeding
treatment, which showed an increasing trend in dry weight
over time. The increase in biomass in the manual weeding
plots indicates weed regrowth; thus, its long-term control
effectiveness is considered lower compared to herbicide
application.

Dry Weight of Total Weeds

Total weed dry weight represents the biomass accumulation
of all weed species within the observation area. The dry
weight data in Table 2 indicate that all applied doses of the
herbicide mixture containing 18% bispyribac-sodium and
10% pyrazosulfuron-ethyl were effective in suppressing
weed growth. The herbicide application proved to be
significantly more effective in reducing weed growth
compared to both the control and manual weeding
treatments. This is in accordance with the findings of Singh
et al. (2020) P4, who stated that the use of herbicide
mixtures can enhance effectiveness while broadening the
weed control spectrum, particularly in lowland rice
cultivation systems.

Observations at 3 and 6 WAA demonstrated that all doses of
the herbicide mixture consistently exhibited a significantly
different and superior effect in reducing weed dry weight
compared to manual weeding and the control. At 3 WAA,
the herbicide mixture applied at a dose of 120 g/ha resulted
in the lowest total weed dry weight, which was not
significantly different from the 80 g/ha and 100 g/ha doses,
but differed significantly from the lowest dose of 60 g/ha.
This herbicidal effectiveness was maintained until 6 WAA,
where the 120 g/ha dose again recorded the lowest dry
weight and remained statistically on par with the 80 g/ha
and 100 g/ha doses. Meanwhile, the 60 g/ha dose at 6 WAA
showed a significant difference among all treatments.
Overall, this confirms that although the effectiveness of the
60 g/ha dose is not equivalent to the higher doses, its
application was sufficiently effective in suppressing weed
growth compared to without proper weed control and
manual weeding up to 6 WAA.

Phytotoxicity

Table 3: Phytotoxicity

Phytotoxicity
Treatment Dosage (g/ha) TWAA 2WAA IWAA
A Bispyribac-Sodium 18% + Pyrazosulfuron-Ethyl 10% 60 0 0 0
B Bispyribac-Sodium 18% + Pyrazosulfuron-Ethyl 10% 80 0 0 0
C Bispyribac-Sodium 18% + Pyrazosulfuron-Ethyl 10% 100 0 0 0
D Bispyribac-Sodium 18% + Pyrazosulfuron-Ethyl 10% 120 0 0 0
E Manual Weeding - 0 0 0
F Control - 0 0 0

Phytotoxicity indicates the severity percentage of crop
injury caused by herbicide exposure (Nugraha et al., 2024).
Widayat & Sumekar (2022) ['4 2% stated that these toxicity
symptoms can be identified through visual observation,
manifesting as leaf chlorosis, leaf curling, and other
morphological abnormalities. Table 3 demonstrates that the
mixed herbicide treatments (18% byspiribac-sodium and
10% pyrazosulfuron-ethyl) at doses ranging from 60 g/ha to
120 g/ha resulted in a phytotoxicity score of 0 and showed

no significant differences compared to both the manual
weeding and control treatments. This proves that the
herbicide applications did not induce any phytotoxic effects
on the rice plants. These results were also supported by
proper application techniques that avoided direct contact
with the rice plants, ensuring the crop remained safe from
the risk of herbicide toxicity.

Plant Height

Table 4: Plant height average

Plant height average (cm)

Treatment Dosage (g/ha) 3WAA 6 WAA

A Bispyribac-Sodium 18% + Pyrazosulfuron-Ethyl 10% 60 56,00 b 104,50 b
B Bispyribac-Sodium 18% + Pyrazosulfuron-Ethyl 10% 80 58,25 be 103,25 b
C Bispyribac-Sodium 18% + Pyrazosulfuron-Ethyl 10% 100 59,00 be 102,25 b
D Bispyribac-Sodium 18% + Pyrazosulfuron-Ethyl 10% 120 61,75 ¢ 105,50 b
E Manual Weeding - 51,50 a 94,75 a
F Control - 50,25 a 93,75 a

Plant height is a primary parameter for evaluating the
vegetative growth of rice. Based on Table 4, the application
of the mixed herbicide (18% byspiribac-sodium and 10%
pyrazosulfuron-ethyl) at doses ranging from 60 g/ha to 120
g/ha showed significant differences compared to both the
manual weeding and control treatments. The highest dose
treatment (120 g/ha) resulted in the tallest average plant
height, reaching 105.50 cm. Conversely, the control
treatment yielded the lowest average plant height at only
93.75 cm. These results align with the findings of Widayat
and Sumekar (2022) 1, who reported that the application of
mixed herbicides did not negatively affect rice plant height
growth up to 6 WAA. The stunted plant height growth in the
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control plot was attributed to severe competition between
the main crop and weeds for essential resources, such as
nutrients, water, sunlight, and growing space.

This condition demonstrates that the application of this
herbicide is both safe for rice growth and effective in
suppressing weed competition. According to Srinithan ef al.
(2021) 31 utilizing mixed herbicides in lowland rice fields
broadens the weed control spectrum, resulting in a cleaner
field during the crop's critical period, thereby optimizing
plant height growth. Overall, the combination of 18%
byspiribac-sodium and 10% pyrazosulfuron-ethyl proved to
be effective and safe for the height growth of rice plants.



Rice Milled Dry Grain

Table 5: Rice milled dry grain

Treatment Dosage (g/ha) Rice milled dry grain (kg/m?)
A Bispyribac-Sodium 18% + Pyrazosulfuron-Ethyl 10% 60 4,12 b
B Bispyribac-Sodium 18% + Pyrazosulfuron-Ethyl 10% 80 3,90 b
C Bispyribac-Sodium 18% + Pyrazosulfuron-Ethyl 10% 100 3,87b
D Bispyribac-Sodium 18% + Pyrazosulfuron-Ethyl 10% 120 4,30 b
E Manual Weeding - 3,90b
F Control - 3,29a

Milled dry grain refers to unhusked rice with a maximum
moisture content of 14% and a maximum allowance of 3%
for empty grains and impurities (Rizal et al., 2022) 211, The
observation data on milled dry grain weight in Table 5
indicate that the application of the herbicide mixture
containing 18% bispyribac-sodium and 10%
pyrazosulfuron-ethyl at doses ranging from 60 g/ha to 120
g/ha resulted in significant differences compared to the
control, but did not differ significantly from the manual
weeding treatment. The highest grain weight was achieved
with the 120 g/ha dose treatment. The difference in weight
is attributed to the high weed population in the control plot,
which competed with the rice plants for light, water, and
nutrients, thereby reducing crop productivity. This aligns
with the statement by Farmanta et al. (2016) ), noting that
weeds can reduce rice production yields by approximately
6% to 87%. The low nutrient uptake resulting from the
competition between weeds and rice plants decreases the
photosynthetic rate during the reproductive phase, which
consequently leads to a lower milled dry grain weight.

Conclusion

Based on the research findings, it can be concluded that:

1. The herbicide mixture containing 18% bispyribac-
sodium and 10% pyrazosulfuron-ethyl demonstrated a
positive effect in controlling Sphenoclea zeylanica,
Cyperus iria, Leptochloa chinensis, Monochoria
vaginalis, Echinochloa crus-galli, other weeds, and
total weeds up to 6 Weeks After Application (WAA),
and did not cause phytotoxicity to lowland rice plants.

2. The application of the herbicide mixture containing
18% bispyribac-sodium and 10% pyrazosulfuron-ethyl
at doses ranging from 60 g/ha to 120 g/ha had no
negative impact on the growth parameters and yield of
the rice crop. The 120 g/ha dose produced the highest
crop yield compared to all other treatments.

References

1. [BPS] Badan Pusat Statistik. Luas Panen dan Produksi
Padi di Indonesia, 2025.

2. Anwar R, Suzanna E, Saputra GH. Uji Vigor
Gulma Echinochloa  crus-galli terhadap ~ Berbagai
Alelopati Tumbuhan. Jurnal Agroqua,2012:10(2):13—
18.

3. Cuvaca I, Currie R, Roozeboom K, Fry J, Jugulam M.
Increased absorption and translocation contribute to
improved efficacy of dicamba to control early growth
stage Palmer amaranth (Amaranthus palmeri). Weed
Science,2019:68(1):27-32.
https://doi.org/10.1017/wsc.2019.67

4. Evar F, Guntoro D, Chozin MA, Yuli Irianto M.
Sulfonylurea Herbicide-Resistant Study on Broadleaf
Weeds in The Lowland Rice Production Center in West

223

10.

11.

12.

13.

14.

Java, Indonesia. Journal of Tropical Crop Science,
2022, 9(2). www.j-tropical-crops.com

Farmanta Y, Rosmanah S. Identifikasi dan Dominansi
Gulma pada Pertanaman Padi Sawah di Kabupaten
Rejang Lebong Provinsi Bengkulu, 2016.

Hastuti D. Pengendalian Gulma Jajagoan (Echinochloa
crus-galli) dengan Herbisida Nabati dari Ekstrak Daun
Tembelekan (Lantana camara). Jurnal Ilmu Pertanian
Tirtayasa,2021:3(2):327-338.
https://dx.doi.org/10.33512/jipt.v3i2.13739

Kumar S, Sidar R, Rathiya P, Kumar A, Gupta SK,
Rajwade L. Evaluation of the efficacy of bispyribac-
sodium on transplanted rice (Oryza satival.) in
northern hill region of Chhattisgarh. International
Journal of Research in Agronomy,2025:8(9):920-924.
https://doi.org/10.33545/2618060x.2025.v8.19m.3877
Kurniadie D, Umiyat U, Shabirah S. Pengaruh
Campuran Herbisida Berbahan Aktif Atrazin 500 G/L
dan Mesotrion 50 G/L Terhadap Gulma Dominan pada
Tanaman Jagung (Zea mays L.). Jurnal Kultivasi, 2019,
18(2). https://doi.org/10.24198/kultivasi.v18i2.22558
Kurniadie D, Sumekar Y, Tajudin MI. Herbisida
Natrium Bispiribak Dosis Rendah Terbukti Efektif
Mengendalikan Gulma pada Sistem Tanam Benih
Langsung Padi. Jurnal Kultivasi, 2020,
19(2). https://doi.org/10.24198/kultivasi.v19i2.25708
Kurniadie D, Widayat D, Sernita PI. Pengaruh Dosis
Herbisida Isopropilamina Glifosat 480 SL untuk
Pengendalian Gulma pada Budidaya Tanaman
Eukaliptus (Eucalyptus sp.). Jurnal
Agrikultura,2022:33(2):208-216.
https://doi.org/10.24198/agrikultura.v33i2.40613
Maretik M, Fitra RA, Saif M, Yanti Y, Mehora S,
Handayani F. Diversity of Weeds in Rice Cultivation
(Oryza sativa L.) in Tahoa Village, Kolaka District,

Kolaka Regency. Jurnal Biologi
Tropis,2025:25(2):2132-2124.
https://doi.org/10.29303/jbt.v2512.8809

Natsir M, Azmin N, Irwansyah M. Identifikasi

keanekaragaman jenis gulma di daerah persawahan
Desa Wora Kecamatan Wera Kabupaten Bima. Jurnal
PIPA: Pendidikan Ilmu Pengetahuan
Alam,2022:3(2):19-25. https://doi.org/10.56842

Ndema YK, Lewu LD, Ndapamuri MH. Analisis
vegetasi dan indeks keragaman gulma pada padi sawah
di Desa Praipaha Kecamatan Nggaha Ori Angu
Kabupaten ~Sumba  Timur. SATI: Sustainable
Agricultural Technology Innovation,2024:3:83—88.
https://ojs.unkriswina.ac.id/index.php/semnas-
FST/article/view/866

Nugraha DR, Wijaya AA, Wiguna NN, Widayat D.
Pengaruh Herbisida Oksadiazon 250 G/L terhadap



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Pengendalian Gulma, Pertumbuhan dan Hasil Tanaman
Padi Sawah. Jurnal Agrotek,2024:8(1):33—44.
Nurhaliza ADP, Oktarina, Wijaya I. Pengendalian
Gulma dan Model Sistem Tanam Terhadap
Pertumbuhan dan Hasil Tanaman Padi Sawah (Oryza
sativa L.). Callus: Journal of Agrotechnology
Science,2025:3(1):15-20.

Ogoudjobi SL, Aholoukpe HNS, Balogun I, Olorounto
OA, Gnaho CR, Adandonon A. Effectiveness of
different glyphosate doses in controlling weeds in oil
palm plantations in southern Benin. International
Journal of Biosciences (11B),2025:26(6):34-41.
https://doi.org/10.12692/ijb/26.6.34-41

Pamungkas H, Sembodo DR, Evizal R, Pujisiswanto H.
Efikasi Herbisida Isopropilamina Glifosat dalam
Mengendalikan Gulma Perkebunan Karet (Hevea
brasiliensis) Belum Menghasilkan. Jurnal Penelitian
Pertanian

Terapan,2018:18(2):14. https://doi.org/10.25181/jppt.v1
8i2.596

Purba DP, Zahroh ZA, Knaofmone E. Identifikasi
Keanekaragaman Gulma di Lahan Percobaan Watu
Alo. Prosiding Seminar Nasional Integrasi Pertanian
dan Peternakan (SNIPP),2025:3(1):343-353.
https://semnasfpp.uin-
suska.ac.id/index.php/snipp/article/view/156

Rasyid ZZ, Kurniadie D, Umiyati U. Uji resistensi
gulma Echinochloa crus-galli asal Sulawesi Selatan
terhadap  herbisida natrium  bispiribak.  Jurnal
Agrikultura,2022:33(3):296-302.
https://doi.org/10.24198/agrikultura.v33i3.40049

Rizal A, Arbirawati D. Evaluation of Florpyrauxifen-
Benzyl Herbicides for Control on Common Weeds in
Transplanted  Rice. RSF  Conference  Series:
Engineering and Technology,2021:1(1):590-596.
https://doi.org/10.31098/cset.v1il.434

Rizal M, Handayani P, Riadi ICJ. Sistem Kendali Suhu
Oven Pengering Gabah Menggunakan Fuzzy Logic
Berbasis Internet of Things. Prosiding The 13th
Industrial Research Workshop and National Seminar,
2022, 257-261.

Sembodo DRJ. Gulma dan Pengelolaannya (1st ed.).
Graha Ilmu, 2010.

Simanjuntak R, Wicaksono KP, Tyasmoro SY.

Pengujian  Efikasi  Herbisida  Berbahan  Aktif
Pirazosulfuron Etil 10% untuk Penyiangan pada
Budidaya Padi Sawah (Oryza satival.). Jurnal

Produksi Tanaman,2016:4(1):31-39.

Singh A, Singh AK, Singh SB. Relative Efficacy of
Herbicides for Weed Control in Rice: A Review.
International Journal of Current Microbiology and
Applied Sciences,2020:9(2):2375-2382.
https://doi.org/10.20546/ijcmas.2020.902.270
Srinithan T, Arivukkarasu K, Sivasakthivelan P,
Immanuel RR. Evaluation of early post-emergence
herbicide application on weed control, crop growth and
nutrient uptake in transplanted rice (Oryza sativa). Plant
Archives,2021:21(1):2542—

2544. https://doi.org/10.51470/PLANTARCHIVES.202
1.v21.S1.415

Umiyati U. Efikasi Herbisida Oksifluorfen 240 g/l
untuk Mengendalikan Gulma pada Budidaya Padi
Sawah (Oryza sativa L). Jurnal

224

27.

28.

29.

30.

31.

32.

Kultivasi,2016:15(2):128-

132. https://doi.org/10.24198/kultivasi.v15i2.11900
Umiyati U, Widayat D, Kurniadie D. Herbisida
Penoksulam 25 g/L sebagai Pengendali Gulma Teki dan
Daun Lebar pada Budidaya Padi Sawah Sistem Tanam
Pindah. Kultivasi,2020:19(2):1105-1113.
https://doi.org/10.24198/kultivasi.v19i2.26105

Umiyati U, Widayat D, Natasya KP. The Effect of
Herbicides and Cultivation Systems on Rice (Oryza
sativa L.) Yield. Jurnal Perlindungan Tanaman
Indonesia,2023:27(1):1. https://doi.org/10.22146/jpti.73
339

Widayat D, Sumekar Y. Pengaruh Dosis Herbisida
Campuran Penoksulam dan Pretilaklor terhadap Gulma,
Pertumbuhan dan Hasil Padi Sawah. Agrivet: Jurnal
Ilmu Pertanian dan Peternakan,2022:10(2):182—
190. https://doi.org/10.31949/Agrivet/V10i2.2886
Widayat D, Sumekar Y, Michael, Yuwariah Y.
Efektivitas Herbisida Pirazosulfuron Etil terhadap
Gulma serta Pengaruhnya terhadap Pertumbuhan dan
Hasil Padi Sawah (Oryza satival.). Jurnal Ilmu
Pertanian Dan Peternakan, 2021, 9(1).

Widiyani DP, Usodri KS, Sari S, Nurmayanti S.
Analisis Vegetasi Gulma pada Berbagai Tegakan
Tanaman Perkebunan. Jurnal Agrotek
Tropika,2023:11(1):55—

61. https://doi.org/10.23960/jat.v11i1.6045

Xu P, Wang K, Ju Y, Fu Y, Zhu A, Cao K, et al.
Herbicide resistance in Leptochloa chinensis (L.) Nees
populations from different regions of Jiangsu Province,
China:  sensitivity — differences and underlying
mechanisms. Frontiers in Plant Science,2025:3(3):296—
302.



