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Kokaew, N., Thontang, P., and Mongon, J. 2024, November 10-15. Inhibitory effect of mango

(Mangiferaindica) leaf extract on weed seed germination. In X. Chen (Chairs). Environment session.

The 30" Tri-U International Joint Seminar and Symposium, Jiangsu University, Zhenjiang, China.
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Biotechnology Innovations for Weed Management and

Reducing the Use of Agricultural Chemicals

_ Weeds are an important problem in Thai agriculture since they.compete with
economic crons (e.g. rice, sugar cane, maize and cassava) for water, nufrients ‘and
sunlight. This results in reduced cfop productivity. A lot of farmers preferito use herbicides
‘to rapidly control the problem and it reduces labor requirements and costs. Nevertheless,
the continuous use of chemicals has impacts on the environment, health and the long-
term sustainability of agriculturel systems. In recent years, increasing numbers of
herbicide-resistant weeds have been reported in many areas, such as red sprangletop
(Leptochloa ch/nenS/s) barnyard grass (Echinochloa crus-gall), Benghal dayflower
(Commelina benghalensis) and purple nutsedge -(Commelina bengha/enS/s) leading to

overuse of herbicide. Herbicide residue can accumulate in soil and water and has |mpacts ;

on beneficial 'mi'croorganiSms in the soil. Importantly, herbicide users are at risk of
accumulating toxins through direct contact.

A key guideline for reducing the use of chemicals is integrated weed management
which includes mulching crop rotation, and the use of organic materials. Aiso, the use of
biological methods combined with appropriate plot management is recommended. These
guidelines help reduce the severity of weed infestations and rehabilitate soil fertility.

Another approach that is gaining more attention is the use of allelopathy. It is a naturally -

occurring biochemical substance produced by some plants to inhibit the germination or

growth of other plants. Hence, it can be applied to control weeds as an alternative to

chemicals. Research has shown that Spanish needle (Bidens pilosa) inhibited germination
of some weed species by soaking the extract at a concentration of 50 mg/ml or dry
powder at a rate of 800 kg/rai (Mongon and Chayarep, 2023).“According to a pilot project
developing weed control products from agriculturel waste materials, it was found that
bioherbicide pellets made from extracts and dry powders of mango leaves could inhibit
weed germination by 30% at a rate of 800 kg/rai and increasing to 50% at a rate of 1600
kg/rai (Figure 1 and 2). Further experiments in subsequent research involved improving
the extraction method (Figure 3) showed that the concentration of mango leaf extracts of
0. 5, 1 and 2% could inhibit the germination of swollen finger grass (Chloris barbata) and
East Indian Jew s-mallow (Corohorus aestuans) weeds by 90-100% (Figure 4). This has
the potentlal to be developed as an ‘alternative for environmentally safe weed control
(Korkaew et al, 2024). This work was further developed into the business idea
WeedGone, which won a bronze medal at the PAEPT International Extension Conference
in 2024 (Flgure 5).
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Figure 1 The effect of mango leaf extract concentration on the germination and grewth of the weed
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Figure 2 The effect of application rates of m'ango leaf -derived herbicide on the germination of the weed
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Figure 3 Extraction of allelopathic Figure 4 The effect of different concentrations of

substances from mango leaves mango leaf extract on the inhibitory effect on weed
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at the PAEPI International Extension Conference 2024

However, utilization of allelopathic chemicals for weed control at the mdustnal level
or a big farm needs to develop production technology and an appropriate operatlonal
system, including standardized extraction processes, shelf-Jife deyelopment, convenient
formulations, and effectiveness in real fie!d conditions. In addition, the following must be

taken into consideration: production costs, crop eafety, and impacts on soil organisms.

These strategies are intended to compete with commercial herbicides. A key approach for

the future is the development of ready-to-use biological herBiCides (e.g., bio-sprays,
germinetion—control granules, or soil-allelopathic mulching meterials), combined ‘with
modern agricultural 'technelogy. (e.g.," prec'ision spraying) and integrated weed
rnanagernent, could decrease the amount of chemical use, reduce Iong—term costs, and

increase sustainability for Thai agriculture.

References.
Chlangmuae C., Yakaew, D., Aryiku C. and Mongon, J. 2022. Developing Weed Control Products from

Agr/cu/z‘ura/ Waste Materials. A report on the Advanced Agriculture Certlflcate Training (Smart
Farmlng) emphasizing the integration of modular content with prolect -based Learning. Held at
Maejo University, Chiang Mai Province (4™ September - 12! November (2022).

Kokaew, N., Thontang, P., and Mongon, J. 2024, November 10-15. Inhibitory effect of mango -
(Mangifera indlica) |leaf extract on weed seed germination. In X; Chen (Chairs). Environment seSs/on.

The 30" Tri-U International Joint Seminar and Symposium, Jiangsu University, Zhenjiang, China.

Mongon, J. and Chayarop, K. 2023. Efficiency of AIIeIopethy from Hairy Beggarticks (Bidens pilosaL.)

in Weed Control. Journal ongr/cu/z‘ura/ Research and Extension, 40(3), 65-74.

053-875-603 .f Faculty of agricultural productionyMaejo University {iJJ—

The Princess Mother Building, Maejo University




	4. นวัตกรรมชีวภาพเพื่อการจัดการวัชพืช
	Slide 1

	4. นวัตกรรมชีวภาพเพื่อการจัดการวัชพืช-Eng
	Slide 1


