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This study aims to determine the effect of reed rhizome extract at 
concentrations of 8 ml, 12 ml, 16 ml, and 20 ml on the growth of teki 
grass. A randomized block design was used with five treatments and six 
replications. The herbicide spraying process was carried out every four 
days at 8:00 AM, with a spraying volume of 250 ml per polybag. Data 
collection was conducted every four days until ten sets of observation 
data were obtained. The data were analyzed using various statistical 
methods. The Smallest Significant Difference (SSD) test was performed 
at the 5% significance level if significant differences were found. The 
analysis continued with the calculation of the percentage of teki grass 
mortality. The results indicated that the lowest mortality rate occurred 
in the t1 treatment (8 ml), while the highest mortality was observed in 
the t4 treatment (20 ml), with an average mortality rate of 1.20%. This is 
due to the high concentration of herbicides that control teki grass weeds. 
These results support the allelopathic theory, which suggests that the 
phenolic compounds in reeds may act as growth inhibitors. The 
implications of this research contribute to sustainable agricultural 
practices. 

Pengaruh Konsentrasi Ekstrak Rimpang Alang-Alang terhadap 
Pertumbuhan Rumput Teki 

ABSTRAK: Penelitian ini bertujuan untuk mengetahui pengaruh ekstrak 
rimpang alang-alang pada konsentrasi 8 ml, 12 ml, 16 ml, 20ml terhadap 
pertumbuhan rumput teki. Penelitian ini menggunakan Rancangan Acak 
Kelompok dengan 5 perlakuan dan 6 ulangan. Proses penyemprotan 
herbisida dilakukan setiap 4 hari sekali pada pukul 08.00 WIB dengan 
volume penyemprotan sebanyak 250 ml tiap polybag. Pengambilan data 
dilakukan setiap 4 hari sekali sampai mendapatkan 10 data pengamatan. 
Data yang diperoleh dianalisis dengan menggunakan sidik ragam, jika 
terdapat perbedaan yang nyata maka dilakukan dengan uji Beda Nyata 
Terkecil (BNT) pada taraf 5%. Metode analisis dilanjutkan menghitung 
persentase kematian rumput teki. Hasil penelitian menunjukkan bahwa 
tingkat kematian terendah pada perlakuan t1 (8ml) dan kematian 
tertinggi terdapat pada perlakuan t4 (20ml) dengan rata-rata kematian 
sebesar 1.20. Hal ini disebabkan karena tingginya konsentrasi herbisida 
yang digunakan untuk mengendalikan gulma rumput teki. Hasil ini 
mendukung teori alelopati yang menunjukkan bahwa fenol dalam alang-
alang berpotensi bertindak sebagai stimolator pertumbuhan. Implikasi 
penelitian ini mengarah pada praktik pertanian berkelanjutan. 
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INTRODUCTION 

Weeds are plant pests, in addition to 
pests and diseases. These weeds grow 
alongside staple crops, but their presence is 
undesirable for farmers because they 
interfere with crop growth (Kubiak et al., 
2022). Due to competition for resources 
such as food, water, and nutrients, weeds 
can reduce the yield of cultivated crops and 
serve as hosts for pests and diseases 
(Benjamin et al., 2024). Weeds can also 
harm plants due to the allelopathic 
substances they contain (Choudhary et al., 
2023). If not controlled, these weeds will 
compete for nutrients needed for growth 
and development, leading to a significant 
decrease in the productivity of major crops 
in Indonesia, which have high and low 
economic value (Erythrina et al., 2021). 
Controlling weed populations does not 
require total eradication; inhibiting their 
growth or reducing their numbers is enough 
to prevent economic harm (Nath et al., 
2024). 

However, some weed plants can be 
useful as natural bioherbicides to control 
other weeds, providing a safe and 
environmentally friendly alternative (Valiño 
et al., 2023);(Ananda et al., 2023). Examples 
include reeds, teki grass, bandotan, 
ketapang, purslane, and others that thrive in 
agricultural areas. Reeds and teki grass are 
common weeds in many agricultural lands 
and plantations (Eddy et al., 
2022);(Sutaryono et al., 2023). Reeds 
(Imperata cylindrica L.) and teki grass 
(Cyperus rotundus L.) are two examples of 
invasive plants that grow on land (Andriani 
et al., 2023). 

Weed plants in Indonesia can be grass, 
teki, and broadleaf (Murtilaksono et al., 
2023). Teki grass (Cyperus rotundus L.) 
belongs to the teki weed group. It is a 
flowering plant from the Cyperaceae family 
found in tropical and subtropical regions 
(Lazar et al., 2024). Teki grass commonly 
grows in open spaces such as fields, 
grasslands, and natural environments 

(Skaldina et al., 2024). Some weed plants 
that thrive in the environment have natural 
chemical compounds, including reeds and 
teki grass (Elkhouly & Aboulsoud, 2023). 
Teki grass tubers exhibit properties such as 
ovicidal and larvicidal effects, insect control, 
antimicrobial, antimalarial, anti-
inflammatory, antiviral, anti-obesity, 
antiemetic, antidiarrheal, and monokaryotic 
activities (Fitriyati et al., 2024). 

Reeds are often used as research 
products because they are part of a common 
group of grasses known as weeds (Anderson 
et al., 2021). The reed plant is a sun-loving 
plant. It is a plant whose top is at the ground 
level, but the rhizome is widely spread 
below it (Nazhifah & Advinda, 2024). Reeds 
can withstand extreme heat thanks to their 
incredible hardiness, and because it is 
difficult to regulate, any plant that lives 
along with reeds must compete with them 
for water, nutrients, and sunlight (Reed et 
al., 2022). 

Using reed weed plants as 
bioherbicides or natural herbicides to 
control other weed plants can reduce the 
use of synthetic herbicides (Lopes et al., 
2022). Chemical compounds held by reeds 
are included in phenol compounds that 
inhibit growth or act as bioherbicides (Ocán-
Torres et al., 2024). Weed plants that 
contain allelopathy will emit these 
substances through organs located above or 
underground organs (Zuo et al., 2022). 
Allelopathic chemicals can be released by 
evaporation, root exudate, leaching, or 
degradation of dead organ components 
(Clavijo McCormick et al., 2023);(Jeremy, 
2023).  

Although the probability of reed 
allelopathy in controlling weeds has been 
studied quite a lot, research on the specific 
effect of reed extract on the growth of teki 
grass is still very limited. A gap analysis 
needs to be filled with more detailed 
empirical data about the influence of reed 
extract on main crops such as teki grass. 
Previous research has focused on other 
plants or general testing of reed-reed 
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allelopathy compounds without delving 
deeper into how these treatments affect 
specific teki grass growth parameters. For 
example, research by Cahyati & Sutanto 
(2021) found that reed extract can suppress 
shallots' growth under high competition 
conditions. Still, few have explored its effects 
on other plants, such as teki grass, with 
different physiological characteristics. 
Therefore, in this study, the researcher will 
utilize the reed weed plant extract as an 
inhibitor of the growth of teki grass weed 
plants so that it is also indirectly beneficial 
for farmers in managing lava more 
efficiently and sustainably. 

METHOD  

This research was carried out from 
January to February 2024. The research site 
was the Warugunung Village, Pacet District, 
Mojokerto Regency. The materials used in 
this study were soil, water, reed rhizomes, 
and 96% ethanol solution. The tools used 
were hoes, paper, polybags, sieves, scales, 
measuring cups, scissors, blander, wooden 
pots, stationery, and cameras. This study 
was a 5-treatment factorial experiment with 
six replicates and was conducted in a group 
randomized design. The treatment (t), 
consisting of 5 levels, includes: Control (t0), 
Treatment with 8 ml (t1), Treatment with 12 
ml (t2), Treatment with 16 ml (t3), and 
Treatment with 20 ml (t4). The controlled 
weeds are teki grass. 

The first step in the research was a 
field survey. This phase began with 
surveying the location of land overgrown 
with reed weeds, followed by seeding with 
teki grass seeds. Next, reed rhizome extract 
was prepared. The reed rhizomes were 
collected, cleaned with water, dried, and cut 
into small pieces. Five kilograms of reed 

rhizomes were crushed or blended and 
soaked in 96% ethanol and 2 liters of water. 
The mixture was placed in a closed 
container and soaked for 24 hours. After 
soaking, the reed rhizomes were filtered to 
obtain the reed rhizome extract, which was 
used as a bioherbicide. 

The bioherbicide was sprayed every 4 
days in the morning at 08:00 WIB. The 
spraying volume for each treatment was 250 
ml per 10 kg polybag, with each polybag 
containing 5 kg of soil and six weeds 
planted. A sprayer was used to ensure the 
bioherbicide was evenly applied to each 
weed, focusing on the teki grass treatment. 

Data collection was conducted while 
the bioherbicide spraying process was 
ongoing. The data collected in this study 
included the number of weeds that died in 
each treatment over 40 days. Observations 
were made every 4 days until 10 sets of data 
were obtained. These observations were 
conducted in the morning after spraying the 
bioherbicide reed extract. Once the data was 
collected, it was transformed using the 
formula Arc√(X+0.5). 

The data was analyzed using 
fingerprint analysis. If there was a 
significant difference, further analysis was 
conducted using the Smallest Real 
Difference test at the 5% significance level. 

RESULTS AND DISCUSSION 

Based on the variety analysis results, 
the death of Teki grass weeds shows a real 
effect. Table 1 presents the results of the 
observation of the average mortality of Teki 
grass weeds. 

Description: The number owned or the 
same letter indicates no difference in BNT 
5% (BNT g = 0.43; BNT t = 0.39). 

 
Table 1. Death of Teki Grass Weeds 

Treatment 
 

Deuteronomy Average 
1 2 3 4 5 6 

t0 0.71 0.71 0.71 0.71 0.71 0.71 0.71a 

t1 0.71 0.71 0.71 0.71 0.71 0.71 0.71a 

t2 0.71 1.68 1.68 1.68 0.71 0.71 1.20b 
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Treatment 
 

Deuteronomy Average 
1 2 3 4 5 6 

t3 1.95 1.95 0.71 1.68 1.68 1.68  1.61bc 

t4 1.95 2.13 2.13 1.95 0.71 1.68 1.76c 

Average 1.20ab 1.44b 1.19ab 1.35ab 0.90a 1.10ab  
 

 
Figure 1. Teki Grass Growth 

 
Discussing weed control is an 

important challenge in agriculture because 
weeds can reduce plant productivity by 
competing for nutrients, water, and light. 
Agricultural ecological theory studies the 
relationship between cultivated crops and 
their environment, including interactions 
with weeds. Weeds can affect agricultural 
ecosystems by altering resource availability 
and disrupting agricultural processes 
(Anwar et al., 2021);(Khattak et al., 2024). 
Chemical herbicides are often used to 
address this issue, but their use negatively 
impacts the environment and human health 
(Rani et al., 2021). A more environmentally 
friendly alternative is using bioherbicides, 
which are natural herbicides utilizing the 
allelochemical potential of plants (Islam et 
al., 2024).  

Bioherbicides are herbicides derived 
from natural materials, particularly plants, 
which can inhibit the growth or kill weeds 
(Duke et al., 2022). The active compounds in 
bioherbicides are usually allelochemicals—
chemicals produced by certain plants that 
can affect the growth of nearby plants. The 
advantages of bioherbicides include their 
environmentally friendly nature, as they are 
easier to decompose than chemical 
herbicides, reducing soil and water 
pollution. Additionally, they are safer for 

human and animal health, as they are 
derived from natural ingredients and help 
reduce weed resistance. Continuous use of 
chemical herbicides can lead to resistance in 
weeds, but bioherbicides reduce this risk 
with their different mechanisms of action. 
Furthermore, bioherbicides often utilize 
local plants with allelopathic potential, 
empowering local resources. 

Bioherbicides offer a more 
environmentally friendly and sustainable 
solution for weed control than chemical 
herbicides (Helo & Hao, 2022). With 
continued research and development, 
bioherbicides have the potential to become 
an integral part of sustainable agricultural 
practices. Using bioherbicides can reduce 
our dependence on chemical herbicides and 
help maintain the sustainability of 
agricultural ecosystems (Adedibu, 2023). 
The reed rhizome is the most effective part 
of the plant in producing allelochemicals. 

To achieve optimal results, the 
rhizomes used must meet certain conditions. 
They should be fresh, ensuring the active 
compounds are still intact. They should also 
have a yellowish-white color, indicating they 
are in good condition and have not begun to 
decay. Additionally, the rhizomes should not 
be rotten or overly juicy, as they need to be 
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free of spoilage and maintain an adequate 
moisture content for easier extraction. 

The rate and timing of weed death vary 
with each treatment and are influenced by 
both internal and external factors. Internal 
factors stem from the weeds themselves. For 
example, weeds already in the generative 
(flowering) phase are less sensitive to 
bioherbicides from reed rhizomes. Research 
suggests that the optimal time for applying 
bioherbicides is when weeds are still young 
and in the vegetative phase, as they absorb 
the active ingredients more effectively 
(Roberts et al., 2022). External factors 
include environmental conditions such as 
weather, wind, and sunlight. 

Weather plays a significant role in the 
success of bioherbicides. The research was 
conducted from June to August when there 
was no rain, and the death of the weed 
Cyperus rotundus was observed. The 
percentage success of various 
concentrations of reed rhizome extracts 
measured this. The discoloration of leaves 
characterized symptoms of weed death and 
stems, indicating chlorosis (Laosinwattana 
et al., 2024). Chlorosis occurs when 
chlorophyll is lacking, interfering with 
photosynthesis and respiration, which leads 
to the death of weed cells and tissues. The 
theory of allelopathy describes a 
phenomenon in which plants release certain 
chemical compounds into their environment 
that can affect the growth and development 
of other plants (Xie et al., 2021). Reed 
rhizome extract contains allelopathic 
compounds known to inhibit the growth of 
Cyperus rotundus (Kong et al., 2024) 

Weather also affects the success of 
bioherbicides. The study, conducted from 
June to August without rain, observed the 
death of Cyperus rotundus, measured 
through the success rate of different 
concentrations of reed rhizome extracts. 
Symptoms of weed death included 
discoloration of leaves and stems, signaling 
chlorosis (Roberts & Punja, 2022). Chlorosis 
occurs due to a lack of chlorophyll, which 
interferes with photosynthesis and 

respiration, ultimately leading to the death 
of weed cells and tissues. The theory of 
allelopathy explains how plants release 
chemicals that influence the growth and 
development of other plants. Reed rhizome 
extract has been shown to contain 
allelopathic compounds that inhibit the 
growth of Cyperus rotundus in research by 
Andriani et al. (2023).  

CONCLUSIONS AND SUGGESTIONS 

The reed rhizome extract used in this 
study has been shown to effectively control 
teki grass weeds. At a concentration of 20%, 
the reed extract resulted in an average 
mortality rate of 1.20 at the 5th treatment 
(T4). The allelopathic compounds, 
particularly phenols, present in the extract 
function as natural inhibitors of weeds while 
also acting as growth stimulators. Therefore, 
a 20% concentration is recommended for 
optimal production efficiency. 

Farmers can consider using reed 
extract as a natural method for weed 
control, which also supports eco-friendly 
agricultural practices. Future research 
should include tests with concentrations 
above 20% and field trials to assess the 
impact under uncontrolled conditions. 
Exploring potential combinations with other 
cultivation methods could yield more 
optimal results. 

REFERENCES 

Adedibu, P. (2023). Ecological problems of 
agriculture: impacts and sustainable 
solutions. ScienceOpen - Preprints, 1(5), 
1–12. 
https://doi.org/10.14293/PR2199.000
145.v1 

Ananda, S., Maretha, D. E., Asnilawati, A., & 
Widiani, N. (2023). The Effect of Mango 
(Mangifera indica) Peel Extract on 
Aedes aegypti Larvae Mortality. Biosfer: 
Jurnal Tadris Biologi, 14(1), 111–122. 
https://doi.org/10.24042/biosfer.v14i
1.16965 

Anderson, N. O., Smith, A. G., Noyszewski, A. 



Biosfer, 15 (2), 2024 - 310 

Lenny Dwi Fajar Rini, Ibrahim Bin Sa’id, Atika Anggraini 
 

 

Copyright © 2024, Biosfer: Jurnal Tadris Biologi, Print ISSN: 2086-5945, Online ISSN: 2580-4960 

K., Ito, E., Dalbotten, D., & Pellerin, H. 
(2021). Management and control issues 
for native, invasive species (Reed 
canarygrass): Evaluating philosophical, 
management, and legislative issues. 
HortTechnology, 31(4), 354–366. 
https://doi.org/10.21273/HORTTECH0
4796-21 

Andriani, A., Ni, L. P. P. S., Nazir, N., Dewi, W. 
S., Indrayatie, E. R., & Kalimutu, P. K. 
(2023). An Investigation of the 
Allelopathic Properties of Various Weed 
Species in the Eastern Denpasar Region 
of Bali. AJARCDE (Asian Journal of 
Applied Research for Community 
Development and Empowerment), 7(3), 
136–142. 
https://doi.org/10.29165/ajarcde.v7i3.
344 

Anwar, M. P., Islam, A. K. M. M., Yeasmin, S., 
Rashid, M. H., Juraimi, A. S., Ahmed, S., & 
Shrestha, A. (2021). Weeds and their 
responses to management efforts in a 
changing climate. Agronomy, 11(10), 1–
20. 
https://doi.org/10.3390/agronomy111
01921 

Benjamin, J., Idowu, O., Babalola, O. K., 
Oziegbe, E. V., Oyedokun, D. O., 
Akinyemi, A. M., & Adebayo, A. (2024). 
Cereal production in Africa: the threat 
of certain pests and weeds in a 
changing climate—a review. Agriculture 
and Food Security, 13(1), 1–16. 
https://doi.org/10.1186/s40066-024-
00470-8 

Cahyati, N., & Sutanto, A. (2021). 
Bioherbisida Sebagai Pengaruh Negatif 
Terhadap Tanaman Bawang Daun. 
Biolova, 2(1), 34–43. 
https://doi.org/10.24127/biolova.v2i1.
492 

Choudhary, C. S., Behera, B., Raza, M. B., 
Mrunalini, K., Bhoi, T. K., Lal, M. K., 
Nongmaithem, D., Pradhan, S., Song, B., 
& Das, T. K. (2023). Mechanisms of 
allelopathic interactions for sustainable 

weed management. Rhizosphere, 
25(September 2022), 100667. 
https://doi.org/10.1016/j.rhisph.2023.
100667 

Clavijo McCormick, A., Effah, E., & Najar-
Rodriguez, A. (2023). Ecological aspects 
of volatile organic compounds emitted 
by exotic invasive plants. Frontiers in 
Ecology and Evolution, 11(1), 1–15. 
https://doi.org/10.3389/fevo.2023.105
9125 

Duke, S. O., Pan, Z., Bajsa-Hirschel, J., & 
Boyette, C. D. (2022). The potential 
future roles of natural compounds and 
microbial bioherbicides in weed 
management in crops. Advances in Weed 
Science, 40(1), 1–13. 
https://doi.org/10.51694/AdvWeedSci
/2022;40:seventy-five003 

Eddy, S., Dahlianah, I., Mashito, C., Oktavia, 
M., & Utomo, B. (2022). Anthropogenic 
implications for land cover changes and 
vegetation structure in coastal 
protected forest. Biodiversitas, 23(9), 
4473–4481. 
https://doi.org/10.13057/biodiv/d230
913 

Elkhouly, A., & Aboulsoud, Y. (2023). A 
Literature Review on Potentiality of 
Some Egyptian Halophytes in 
Wastewater Treatment in Constructed 
Wetland. Journal of Environmental 
Sciences, 52(3), 70–87. 
https://doi.org/10.21608/joese.2023.1
87407.1022 

Erythrina, E., Anshori, A., Bora, C. Y., Dewi, D. 
O., Lestari, M. S., Mustaha, M. A., Ramija, 
K. E., Rauf, A. W., Mikasari, W., 
Surdianto, Y., Suriadi, A., Purnamayani, 
R., Darwis, V., & Syahbuddin, H. (2021). 
Assessing opportunities to increase 
yield and profit in rainfed lowland rice 
systems in Indonesia. Agronomy, 11(4), 
1–15. 
https://doi.org/10.3390/agronomy110
40777 



Biosfer, 15 (2), 2024 - 311 

Lenny Dwi Fajar Rini, Ibrahim Bin Sa’id, Atika Anggraini 
 

 

Copyright © 2024, Biosfer: Jurnal Tadris Biologi, Print ISSN: 2086-5945, Online ISSN: 2580-4960 

Fitriyati, L., Widyaningsih, W., Hayu Nurani, 
L., & Utami, D. (2024). Potential uses of 
Teki Grass (Cyperus rotundus L.) 
Tubers as Antioxidants in Diabetes 
Mellitus: In vitro Studies. Research 
Journal of Pharmacy and Technology, 
17(7), 3169–3176. 
https://doi.org/10.52711/0974-
360x.2024.00495 

Helo, P., & Hao, Y. (2022). Artificial 
intelligence in operations management 
and supply chain management: an 
exploratory case study. Production 
Planning and Control, 33(16), 1573–
1590. 
https://doi.org/10.1080/09537287.20
21.1882690 

Islam, A. K. M. M., Karim, S. M. R., Kheya, S. A., 
& Yeasmin, S. (2024). Unlocking the 
potential of bioherbicides for 
sustainable and environment friendly 
weed management. Heliyon, 10(16), 
e36088. 
https://doi.org/10.1016/j.heliyon.2024
.e36088 

Jeremy, B. (2023). Contribution on the study 
of allelopathic interactions between 
Amaranthus retroflexus L. and Secale 
cereale L. In Liege Universite Library. 
1(5), 55-66 

Khattak, W. A., Sun, J., Hameed, R., Zaman, F., 
Abbas, A., Khan, K. A., Elboughdiri, N., 
Akbar, R., He, F., Ullah, M. W., Al-Andal, 
A., & Du, D. (2024). Unveiling the 
resistance of native weed communities: 
insights for managing invasive weed 
species in disturbed environments. 
Biological Reviews, 99(3), 753–777. 
https://doi.org/10.1111/brv.13043 

Kong, C. H., Li, Z., Li, F. L., Xia, X. X., & Wang, 
P. (2024). Chemically Mediated Plant–
Plant Interactions: Allelopathy and 
Allelobiosis. Plants, 13(5), 1–35. 
https://doi.org/10.3390/plants130506
26 

Kubiak, A., Wolna-Maruwka, A., 

Niewiadomska, A., & Pilarska, A. A. 
(2022). The Problem of Weed 
Infestation of Agricultural Plantations 
vs. the Assumptions of the European 
Biodiversity Strategy. Agronomy, 12(8), 
1–29. 
https://doi.org/10.3390/agronomy120
81808 

Laosinwattana, C., Manichart, N., Thongbang, 
M., Wichittrakarn, P., Somala, N., & 
Teerarak, M. (2024). The effect of 
natural herbicide from Fusarium 
equiseti crude extract on the aquatic 
weed water hyacinth (Eichornia 
crassipes (Mart.) Solms). Scientific 
Reports, 14(1), 1–14. 
https://doi.org/10.1038/s41598-024-
70694-y 

Lazar, N., Naharia, O., & Taulu, M. (2024). 
Analysis Of Weed Vegetation On Paddy 
Rice (Oryza Sativa) Plant In Koya 
Village, South Tondano District. 
Indonesian Biodiversity Journal, I(3), 1–
12. 
https://doi.org/https://doi.org/10.536
82/ibj.v5i3.10759 

Lopes, R. W. N., Marques Morais, E., Lacerda, 
J. J. de J., & Araújo, F. D. da S. (2022). 
Bioherbicidal potential of plant species 
with allelopathic effects on the weed 
Bidens bipinnata L. Scientific Reports, 
12(1), 1–12. 
https://doi.org/10.1038/s41598-022-
16203-5 

Murtilaksono, A., Rahim, A., Chairiyah, N., & 
Hasanah, F. (2023). Identification of 
Weeds in Horticultural Plant Cultivation 
Land in West Tarakan. Jurnal J-Pen 
Borneo:Jurnal Ilmu Pertanian, 7(1), 1–9. 

Nath, C. P., Singh, R. G., Choudhary, V. K., 
Datta, D., Nandan, R., & Singh, S. S. 
(2024). Challenges and Alternatives of 
Herbicide-Based Weed Management. 
Agronomy, 14(1), 1–21. 
https://doi.org/10.3390/agronomy140
10126 



Biosfer, 15 (2), 2024 - 312 

Lenny Dwi Fajar Rini, Ibrahim Bin Sa’id, Atika Anggraini 
 

 

Copyright © 2024, Biosfer: Jurnal Tadris Biologi, Print ISSN: 2086-5945, Online ISSN: 2580-4960 

Nazhifah, N., & Advinda, L. (2024). Jenis – 
Jenis Gulma Pada Tanaman Jagung ( Zea 
mays L .) Di Balai Penyuluhan Pertanian 
Nanggalo. Prosiding SEMNASBIO 2024 
Universitas Negeri Padang, 4(1), 587–
594. 

Ocán-Torres, D., Martínez-Burgos, W. J., 
Manzoki, M. C., Soccol, V. T., Neto, C. J. 
D., & Soccol, C. R. (2024). Microbial 
Bioherbicides Based on Cell-Free 
Phytotoxic Metabolites: Analysis and 
Perspectives on Their Application in 
Weed Control as an Innovative 
Sustainable Solution. Plants, 13(14). 
https://doi.org/10.3390/plants131419
96 

Rani, L., Thapa, K., Kanojia, N., Sharma, N., 
Singh, S., Grewal, A. S., Srivastav, A. L., & 
Kaushal, J. (2021). An extensive review 
on the consequences of chemical 
pesticides on human health and 
environment. Journal of Cleaner 
Production, 283, 124657. 
https://doi.org/10.1016/j.jclepro.2020.
124657 

Reed, R. C., Bradford, K. J., & Khanday, I. 
(2022). Seed germination and vigor: 
ensuring crop sustainability in a 
changing climate. Heredity, 128(6), 
450–459. 
https://doi.org/10.1038/s41437-022-
00497-2 

Roberts, A., & Punja, Z. K. (2022). 
Pathogenicity of seedborne Alternaria 
and Stemphylium species and stem-
infecting Neofusicoccum and 
Lasiodiplodia species to cannabis 
(Cannabis sativa L., marijuana) plants. 
Canadian Journal of Plant Pathology, 
44(2), 250–269. 
https://doi.org/10.1080/07060661.20
21.1988712 

Roberts, J., Florentine, S., Fernando, W. G. D., 
& Tennakoon, K. U. (2022). 
Achievements, Developments and 
Future Challenges in the Field of 
Bioherbicides for Weed Control: A 

Global Review. Plants, 11(17), 1–18. 
https://doi.org/10.3390/plants111722
42 

Skaldina, O., Nylund, A., & Ramula, S. (2024). 
Neglected puzzle pieces of urban green 
infrastructure: richness, cover, and 
composition of insect-pollinated plants 
in traffic-related green spaces. 
Landscape Ecology, 39(4), 1–14. 
https://doi.org/10.1007/s10980-024-
01881-5 

Sutaryono, Y. A., Dahlanuddin, D., 
Mardiansyah, M., Sukarne, S., 
Yanuarianto, O., & Saputra, A. (2023). 
Komposisi Botani, Persentase dan 
Kualitas Tanaman Pakan Sapi di 
Kabupaten Sumbawa Barat. Jurnal 
Penelitian Pendidikan IPA, 9(4), 1825–
1834. 
https://doi.org/10.29303/jppipa.v9i4.3
449 

Valiño, A., Pardo-Muras, M., Puig, C. G., 
López-Periago, J. E., & Pedrol, N. (2023). 
Biomass from Allelopathic Agroforestry 
and Invasive Plant Species as Soil 
Amendments for Weed Control—A 
Review. Agronomy, 13(12), 1–37. 
https://doi.org/10.3390/agronomy131
22880 

Xie, Y., Tian, L., Han, X., & Yang, Y. (2021). 
Research advances in allelopathy of 
volatile organic compounds (VOCs) of 
plants. Horticulturae, 7(9), 1–16. 
https://doi.org/10.3390/horticulturae
7090278 

Zuo, X., Wang, Y., Zhao, H., Li, G., Wang, Y., Li, 
G., Zhang, L., & Gao, W. (2022). 
Allelopathic Effects of Amomum 
villosum Lour. Volatiles from Different 
Organs on Selected Plant Species and 
Soil Microbiota. Plants, 11(24). 
https://doi.org/10.3390/plants112435
50 

 


